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RAILWAY COMMUNICATION INSIDE PARIS. 

Upon the 24th of November, 1871, the Prefect of the 
Seine nominated a commission — composed of MM. Al- 
phand, Solacroup, Belgrand, Cullon, Couche, Delesse, 
Krantz, Meyer, Royal de Mandres, Vuillemin, and Man- 
teon—to study the — of railway and tramway com- 
munication within Paris and the department of the Seine. 
Tnis commission took into consideration seven projects, 
named after their different authors. The first of these was 
the Brame, Flacher, and Grissot scheme, which has | 
been known as the Halles railway pa Its object is 
to up a line of communication between the centre of 
Paris andi its circumference, and to bring provisions direct 
to the central Halles. The line would start from the pre- 
sent circular railroad behind Montmartre, with a loop into 
the station of Batignolles, and another into those of La 
Chapelle, Villette, Bercy, and Ivry. It would run along 
the Boulevards Ornano, Magenta, and Sevastopol, to the 
Rue Furbigg, and so to the Halles. It is underground 
the whole way, crossing the sewers and the water conduits. 
The radius of the curves would in no case exceed 
200 metres, and the octroi duties—the regulation of which 
has been one of the greatest difficulties in every scheme— 
would be collected upon the arrival of goods at the Halles. 


The cost would be rather less than a million sterling, and | goods 


the receipts—allowing 3f. for each ton of and calcu- 
lating for the ngers—are estimated at £80,000 per 
annum, which, with £32,000 for working expenses, would 
ve a dividend of 5 per cent. The second scheme—due to 
le ee ae 110 kilos. (a kilometre is 
five-eighths of a mile), of which three-fourths were for 
lines outside the walls. The principal line runs from the 
Bois de Boulogne to the Bastille, with a branch to the 
Boulevards St. Germain and St. Michel and to Mont- 
rouge, and another from the Halles to La Chapelle. In 
this scheme there is no ge for bringing provisions to the 
Halles. The line would be underground from the Porte 
Dauphine to the Bastille; above ground by the Grenier 
d’Abondance and the quay of the Fralles, a in under- 
und from the Boulevard St. Germain to Teoatcongs. 

e line mostly runs along the outer boulevards, by which 
means the difficulties of execution would be diminished. 
Nevertheless, it would meet the great collecting sewer of 
the Boulevard Malesherbes and the gallery-sewer of the 
Boulevard Sevastopol. The cost is put at £124,000 per 
kilometre for the outside Paris, and at £136,000 for 
the part within the walls. The annual receipts are esti- 
mated at £536,000. The third scheme—that of M. Vau- 
thier—proposed a circular railway following the trace of 
the exterior boulevards, with branches on to the quays, the 
total length being 30 kilos. It would be partially under- 
und, and partially carried upon viaducts, the cost 
ing £120,000 per kilometre, ate estimated receipts 
only £6000, the expenses of working being left out 
of the question. Project four is not, strictly speaking, 
metropolitan, as it places twenty-six communes in direct 
communication with Paris, there being four points of 
entry into the city—one at Vincennes, another at the 
market of Notre Dame de Lorette, where the line would 
penetrate by a tunnel under the hill of Montmartre; a 
third in the Champs Elysées, and a fourth at the Chateau 
dEau. The fifth scheme, that of MM. Lavelley and 
Rostoud, received particular attention from the commis- 
sion, and was warmly advocated by M. Manteon, who has 
been for many years manager of the Circular Railway, and 
has studied the question of intramural communication. 
The system is based upon the use of very small carriages 
and a diminution of their height, it being even a pe 
to construct them on an entirely novel plan, the body of 
the carriage reaching nearly to the ground, and the wheels 
being attached either before or behind. This would per- 
mit of the line of rails being not more than three yards 
below the surface of the streets, as the carriages woud be 
little more than six feet high. They would also be con- 
structed so as to turn very readily, and the line would be 
only just below the surface, and would pass above the 
sewers and the water level of the Seine. This line would be 
worked by cables and stationary engines. The direction to be 
followed comprises nearly all the most populous parts of 
Paris. Scheme six was founded upon the principle of atmo- 
spheric propulsion, and was almost at once rejected. The 
last schethe, originated by MM. Rochet and Lemoine, was 
based upon the employment of light metallic viaducts 
running over all the principal thoroughfares and the exte- 
rior and inner boulevards. The commission, having exa- 
mined all these schemes, sketched out for itself a general 
plan—apart from any particular scheme of locomotion— 
which would be in accord with the following ascertained facts: 
viz., that the test amount of traffic exists on and about 
the inner boulevards, and that the omnibuses running in 
that quarter give on an ave an anual return of £16,000 
r kilometre. The line a oie running from the 
is de Boulogne to the Bastille by way of the Arc de 
Triomphe and the inner boulevards was therefore placed 
at the head of the list. There was a great difference of 
opinion as to the importance of a line to the Halles, as it 
was stated that not more than the quantity contained in 
an a oe train arrived there in the course of the 
day, and that at different hours. Beyond the outer boule- 
ls—that is, between them and the fortifications—the 
omnibus traffic ceases to be remunerative; so that the lines 
running in that direction were left over until others 


cussed at a recent meeting of the Conseil Municipal de 
Paris, and its contents, after a very long and exhaustive 
or These are (1) a line running from the 
Bois de Boulogne to the Vincennes and Lyons railways 
—that is, right across Paris—passing by the Barriére de 
PEtoile and the inner boulevards, which it reaches at 
the Place de la Concorde and the New Opera; (2) a line 
amine from the Boulevard Fase x opposite the 
Central Halles, and following the avenue ta and 
reaching the circular railroad about the Boule ’Ornano. 
(3) A line starting from the central railroad on the left 
bank of the Seine between Montrouge and the junction 





tween “wages” and “ materials” in the proportion of 20 
and 80 per cent. ively. The cost of locomotive 
power for ballasting, &c., generally debited to maintenance 
and renewal by the companies, is not so dealt with in this 
table, but is included with the ag expenditure. The 
amounts received as way-leave for telegraph lines is cre- 
dited to the railways as earnings. These explanations em- 
brace all the various points not otherwise made clear in 
the different ings and foot notes attached to the table. 
In the first place, the department of the resident engi- 
neer of a railway is looked upon as somewhat differi 
from the other departments, which a strict supervision and 
rigid economy tend to modify in their respective costliness, 
in so far that when the expense of his de ent is being 
diminished the shareholders begin to look at the matter as 
arising from an inadequate or insufficient outlay for the 
time being, and likely, therefore, to involve an undul 
heavy expenditure at some future time inconsistent wi 
the maintenance of their progressive dividends. What 
should be an adequate outlay on the maintenance and re- 
all the details, and to draw out rules for the work- | newal of the lines and works will depend somewhat on the 
ing of the railway which, in spite of the opposition offered | nature of the works and the materials that have been used 
by M. Manteon, will be of the usual dimensions in regard | in their construction; and the averages shown in the table 
to the height of carriage and the breadth of the gauge, as | will not, therefore, be strictly applicable in any one parti- 
it was deemed im t to be able to run passenger and | cular case. However, in the large number of different lines 
trains from the other lines into the heart of the} included there must necessarily be some of them which, 
city. The question of the kind of locomotive to be em-| taken together, should yield averages suitable for the 
ployed was hotly debated, but when the commission had | guidance of any other whose property is not of an alto- 
once decided to stick to the old kind of carriage and | gether exceptional character. ‘ ; 
gauge, there was scarcely any ibility of stationary} The first means of comparison afforded is that showing 


with the Western Railway, Sivas the Boulevards St. 
Michel and St. Germain, and even i 

line. (4) A junction between the 
the Boulevard Se and a second—a junction with the 
ag ary: to = terminus and that indicated 
in e two. A lance at any ordinary of 
Paris will show that Sep lear run iy aiier 
under, the richest and most populous quarters of the city. 
A concession will be made for the construction of the 
above mentioned lines, and the first executed will be that 
running beneath the principal boulevards. The financial 
conditions to be imposed are, that the capital may be 
formed two-fifths in shares, and three-fifths in bonds. 
The whole of it must be subscribed for before the conces- 
sion, the portion taken in shares not to be less than 
£480,000. The plans and designs must be presented at 
the Prefecture of the Seine within six months of the date 
of the concession, and the line completed within a period 
of two years. e prefect and a committee of five mem- 
bers of the municipal council were then appointed to 



























































engines being given a fair trial. Thus it is not unreasonable | the ordinary expenditure in maintenance and renewal for 
to expect that by the end of 1874 Paris will possess its | the half-year per mile of double line. The average of all 
first underground railway. the railways is £216 per mile, and it seems to vary in the 


different lines from £64 to £704 per mile, or just 1000 per 
cent. difference. The two companies yielding these 
remarkably different results are the Highland and the 
Metropolitan respectively, and such a discrepancy could 
only ve been expected in the case of two companies 
whose properties are so thoroughly dissimilar. And yet, 
when the various causes which operate in bringing about 
the difference are taken into account, there seems still a 
vast disproportion to be explained. Taking the Highland 
and the Great North of Scotland companies, which are 
both of them almost exclusively single lines, the average 
on both is somewhat the same; and, when the original cost 
and weight of traffic are taken into account, will it be found 
exactly the same in both. A different result is, however, 
apparent, when we look at the figures shown by the 
etropolitan, the District, and the North London com- 
ies—the three companies probably most analogous. 
The District being a new line, comparatively, should have 
taken little to repair, and the same would apply partially 
to the lines of the North London Company, which have 
been only recently relaid. The expenditure was—on the 
Metropolitan, £704; on the District, £521; and on the 
North London, £557. The value of traffic returned on each 
was £19,297, £10,708, and £11,271, respectively, per mile 
of double line. Qn this latter basis the Metropolitan should 
have laid out at least 45 per cent. more than they did, 
while the District and North London companies exhibit 
equal averages. Among the many provincial lines similar 
anomalies are numerous, and we need a mention the case 
of the Furness, with £413 per double mile; and the South- 
Eastern, with a heavy and fast passenger traffic to carry, 
with an expenditure of £156 only per double mile. Those 
two examples illustrate clearly that a remarkable varia- 
tion exists in the outlay that takes place, in any par- 
ticular half-year, and that a much longer period must be 
taken as the basis for viewing in a proper light the manner 
in which the permanent way and works are being upheld. 
Another test of the expenditure upon railways, and, 
indeed, the one most frequently applied, after the per- 
centage system, to all departments of expenditure irre- 
tive of how they arise, is the cost per train mile run. 

is test is probably less applicable in the department of 
rmanent way than in either the locomotive or traffic 
Sapustanante ; but, when companies are situated in all other 
respects almost precisely alike, they should exhibit a some- 
what uniform appearance in this respect as well. The 
table shows that a very wide divergence also exists 
under this form of comparison. The average cost of all 
the lines for maintenance and renewal of way and works 
was 6°13d. per train mile run. The departure from this 
average is not 80 t in any case as in the preceding 
method of apportioning the expenditure; but very wide 
variations are frequent. For example, on the Furness the 
ave is 14°55d., and on the District line it is only 2°69d. 
For the reason already given, however, the latter company 
should not be taken for comparison; and it will be better 
to take, as the example of smallest outlay—under this form 
of contrasting the cost—the Metropolitan Company, which 
gives an average of 295d. In this manner the variation 
is shown to be not less than 400 per cent.—a difference, we 
should think, quite inconsistent with, and in direct oppo- 
sition to, the just method of dealing with the charge, on 
either or both of these lines. By this method it will be 


As soon as the railway question had been resolved, the 
scarcely less important one of tramways was introduced. 
It would, however, scarcely interest our readers were we 
to give a list of the places to which it was determined to 
lay them down, the nomenclature extending over several 
pages of octavo. It will suffice to mention that the 
scheme of the commission appointed to report upon this 
subject was adopted almost in its entirety, and that if the 
propositions voted are adopted, as there is no reason to 
doubt will be the case, nearly every village around Paris, 
as well as the outlying districts of the capital itself, will 
have a ready and direct means of communication, scarcely 
inferior to a railway, with the centre of the city upon 
which all the tramways, from Aubervilliers in the extreme 
north, to Fontenay-aux-Roses in the extreme south, will 
converge. 





RAILWAY PERMANENT WAY AND WORKS. 

On another of our present issue will be found a 
table—compiled from the official half-yearly reports ef the 
different railway companies — showing the ordinary ex- 
penditure in the course of the half-year ended December, 
1871, in maintaining and renewing the permanent way, 

i buildings, and other works connected with the 
railway companies’ lines of railway, aaa exclusive of 
canals, docks, &c., which might also be owned by the same 
companies. The table relates to twenty-five of the lead- 
ing Fines in the kingdom, and the totals and averages being 
in each case shown, it will afford valuable data as to the 
working of this de ent of our railway system. 

It will perhaps be necessary to give a few explanations 
as to the figure extracted from > reports, which, under 
the recent Railways Regulation Act, are now, as regards 
the form of account, nearly uniform; and the various items 
are to be obtained from them with little trouble, and may 
generally be looked upon as reliable. The “total capital 
expenditure on the permanent way and works” is the total 
cost of the lines open for traffic, with all the buildings, 
stations, workshops, signals, &c., connected therewith. 
Lines and works under construction are not included in 
the res, as it may be assumed that their maintenance 
would not be chargeable to the revenue of the “ open ” lines. 
In these figures it must also be borne in mind that discounts 
on the issue of shares would be included as part of the 
cost of the lines open, it being the practice of the companies 
to dispose of these amounts in that manner. On most of 
the lines this will, doubtless, be of little or no importance; 
but taking the London, Chatham, and Dover, for ex- 
ample, the £17,000,009 shown in the accounts as expendi- 
ture on lines open for traffic is largely swelled by the enor- 
mous discounts at which portions of the stocks were issued. 
However, with this exception, and perhaps also excepting the 
Brighton and District lines, the amounts of discount are so 

, when compared with the total expenditure, that for 
our purposes the figures may be taken as correct. The 
mileage of line maintained by each company is necessarily 
reduced or converted into a corresponding number of 
double lines, and the most accurate a is in that 
way obtained of the different companies’ outlay. It may 
certainly be urged that this comparison fails to make the 
necessary allowance for action of weather, &c., on single 
lines, which must necessarily be greater comparatively than 
on double lines; but by far the greater part of our rail- | observed that the Irish lines show up well, and that some 
ways are now of double line, and may be taken, therefore, | of our lines which have recently risen rapidly in the way 
as equally affected from that cause. The most important | of dividend show a decided falling off from the average. 
point to be studied in making the co: m is the | The North Staffordshire and Bristol and Exeter companies 
weight of the traffic carried on the lines; and for this pur- | show a liberal outlay, traceable to the item of “ materials,” 
pose we have introduced a column which shows 1 ome which is very high in both cases. 
mately—the companies’ reports do not show this informa-} The next means of comparison shown in the table is that 
tion—the corresponding length of double line miles earning | obtained by calculating the percentage which the half- 
the traffic, the average per train mile, and the average | year’s expenditure is of the total capital outlay, or cost of 
earnings per mile of double line in operation. The railway | the lines and works. In this way it will be observed the 
earnings are exclusive of that portion of the companies’ | average of all the lines is 602 per cent. In making a com- 
income derived from steamboats, canals, house propert ison in this way several important features of the 
and other net receipts; and the train mileage is n ily | Sifferent companies must not be overlooked. Chiefly 
that run on the companies’ own lines, ing on the question is the cost of the land acquired 

In one or two cases it will be observed the capital out-| for the construction of the line and the compensation 
lay is partly estimated, but to a very small extent only, as| paid; and this comparison will, therefore, hold good only 
in these cases the amount of the outlay on the lines under | where the lines, by identity of position and other circum- 
construction is not distingui in the accounts. The} stances, may be assumed to have been equally expensive 
amount realised by the of old materials is deducted | under those two heads. The Metropolitan, and some of 
and where the show | the Southern companies having a considerable extent of 
line in the metropolis and suburbs, must not, therefore; 
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RAILWAY MATTERS. 


Tue directors of the Bury and Thetford Company have executed 
a preliminary agreement for the completion of the Tine. 

Tue Pittsburgh, Cincinnati, and St. Louis Railroad Company, 
havé ordered eighty locomotives to be completed in the present 
season, 

Tue Great Western Railway clerks held a meeting in London 
on Wednesday, and decided to ask for an advance of wages equal 
to 20 per cent. 

Suxce the completion of the Omaha Bridge over the Missouri 
River, there is an unbroken line of railroad from Oakland, Cali 
fornia, to Boston, a distance of 3239 miles, 

A NEW drawing-room car on the Vandalia line has a cabinet 
organ and a handsome writing-desk for the accommodation of 
passengers, 

TuERsE is but little doubt that many broken wheels result from 
expansion at the hub caw by heated journals, Since the 
American railroad companies have er a strict system of 
inspection of cars and wheels they have had far less breakage of 
wheels, 

By the breaking of an axle of one of the trucks in a goods train, 
while passing Middleton Junction on Saturday night, considerable 
damage was done, and the lives of a number of persons were en- 
dangered. Several wagons were smashed to pieces, and their 
contents almost completely destroyed, while the permanent way 
was damaged and a portion of the passenger platform torn away. 

TENDERS were recently invited by the Administration of the 
Belgian State Railways for rails and accessories, The lowest 
tender was that of M. Boucqueau, of La Louviére, who required 
£10 19s, 7d, These terms were considered too high, and fresh 
tenders were invited at the close of June, when the lowest tender 
was that of the Marcinelle and Couillet Company, who wanted 
£12 12s, per ton, 

THE new loop-line between the Loughborough-road station of 
the London, Chatham, and Dover Railway and the Crystal Palace 
was opened for public traffic on Monday. Last week Colonel 
Yolland, the Government Inspector, passed the line, which is 
only about a quarter of a mile long, but will shorten the distance 
between Ludgate and the Palace considerably, and render the 
route direct. No change of carriages at Brixton will be necessary 
for the future, 

Tue largely increased mails to be carried from Chicago to New 
York have induced the managers of railways to _ on mail trains 
proper, each to consist of one locomotive .and three mail cars, to 
be run through in twenty-four hours. Several cars are now 
building for this purpose, each 50ft. long, and adapted for fast 
running. No stoppages are to be made except for coal and water, 
and it is intended that the distance (962 miles) shall be accom- 
plished in the time stated, which would be running over forty 
miles an hour, 

THE principle of landowners guaranteeing a limited dividend on 
the share capital of a railway company proposing to make a line 
calculated to improve the value of their poe has just been 
recognised by the Legislature in the case of the Waterford, Dun- 

arvan, and Limerick Railway Bill, into which a clause has been 
inserted to give effect to a resolution of the grand jury of the 
county of Waterford making certain lands chargeable for this 
purpose. The bill has passed the House of Lords, and is un- 
opposed in the Commons, 

THE great mile and a-quarter railroad tunnel which is being 
constructed at Baltimore for the use of the Northern Central Rail- 
road, to enable the Pennsylvania railroads to make more direct 
connections with Washington than hitherto, is under a good 
state of progress. Much of the work has to be done by actual 
excavations, after which the arch is built and the cut filled up and 
graded over to conform to the surface levels furnished by the city 
engineer of Baltimore. It is now expected that the work will be 
completed and ready for use by the Ist March, 1873. 

THE narrow gauge convention which was commenced in St. 
Louis on the 18th, was expected to be attended by every manager 
of such an interest in the country, and to develope certain facts 
concerning which many railroad men are now in doubt, The 
friends of the narrow gauge system assert that their roads can be 
built and equipped at a cost not exceeding one-half that of the 
broad gauge ; that they earn as much money per mile as the 
latter ; that they are ejually rapid in transportation and far more 
secure. So far there Coes not seem to be any question regarding 
the practicability of narrow gauge for the business to which it has 
been applied. 

THE railroad bridge which has been planned to extend across 
San Francisco Bay, from the main land to Goat Island, respecting 
which so much opposition is manifested by the citizens of San 
Francisco, on the ground that it will materially injure the 
harbourage of the port, is of a subterranean character. It is an 
immense iron tube intended to be sunk from 28ft. to 30ft. below 
the surface, and held in its place by its own buoyancy and by cables 
and mushroom anchors, he tube is to be 20ft. in diameter, and 
made of boiler iron, strengthened by an internal framework of iron 
beams, The invention is based upon the idea that the buoyancy 
of the tube will be equal to the weight of a train of cars, Anchors 
are to hold the tube in place. 


Ir is stated that a new danger signal has just been put in 
operation on a Massachusetts railroad. The signal consists of a 
g obe made of sections of red, green, and white glass, upon which 

gures from one to fifteen are plainly marked, each figure denoting 
a minute, The signal is operated by the train, and moves back to 
the zero point when the locomotive goes by, and begins to revolve 
when the last car passes, It then begins to move like a clock, and 
the figures, which are visible through a single opening in the out- 
side covering of the glass, denote the time that has elapsed since 
the passage of the train. The fi s can be readily seen in day- 
time, and at night the glass is illuminated by a light placed inside 
the globe. In this way the engineer of a rear train can ascertain 
the time that has elapsed since the passage of the forward train. 


THE ordinary general meeting of the Mexican Company was 
held on Friday at the offices, New Broad-street, Mr. R. W. Craw- 
ford, M.P., inthe chair, The report stated that Mr. Samuel, the 
consulting engineer, had given a very satisfactory account of the 
progress of the works down to the latest advices, and that there 
was every reason to hope that no difficulties now remained to 
prevent the line being ready for the ge of a | tive 
throughout the entire distance between Vera Cruz and Mexico by 
the end of the present year. The gross receipts on the upper 
section of the line, 116 miles in length, from Mexico to Puebla, 
for the year 1871, amounted to £137,347, the working expenses to 
£70,530, and the net receipts to £67,316, inst £63,294 for the 
ear 1870. The receipts on the lower section of the line, from 

era Cruz to the Atoyac, 53 miles, and wp ocr to Fortin, 
704 miles, for the year 1871, amounted to £ "166, and the 
working expenses to £52,203, leaving the net receipts £7963, 
against s20bs in the previous year, e traffic on the upper 
section of the line was steadily maintained until the close of the 
year 1871, when it began to fall off considerably in consequence of 
the disturbed state of the country which A traversed. The 
expenses at the same time were increased by the measures of pre- 





NOTES AND MEMORANDA. 


@A HOLLow prism filled with the alcoholic solution of fuchsine 
produces a highly anomalous spectrum, which, instead of pro- 
ceeding regularly from the red to the violet, like the ordinary solar 
spectrum, stops ata certain point, returns backward, then stops 
again, and resumes a direct course to the end. 

M. J. Boussincdutt has been investigating the condition in 
which carbon exists in meteoric iron. In the meteoric iron of 
Caille 0°12 per cent. of combined carbon was detected, while the 
celebrated Lenarto meteorite was found to contain neither graphite 
nor combined carbon. M. Boussingault’s paper appears in the 
Comptes Rendus for May 13th. 

ARTESIAN wells were sunk in the vicinity of ancient Thebes, 
when that city was at the height of its prosperity, or not less 
than 4000 years ago. They were sunk by first excavating shafts or 
wells from 6ft. to 8ft. in diameter, through about 80ft. of clay and 
marl, from the bottom of which Gin, and Sin, wells were eed 
or drilled through about 300ft. of limestone. At the bottom of 
this limestone the water-bearing sands were met, from which the 
ver seemed to have risen and run over the top of the excavated 
w 


Mr, A, P. S. Sruart remarks, as we learn from the Scientific 
American, that every one who has prepared hydrofluoric acid 
knows that sulphuric acid and fluor spar form an exceedingly 
hard, rock-like compound, and that it is very difficult to remove 
this from a platinum retort, The inconvenience may be avoided 
by mixing with the fluor spar about an equal weight of gypsum 
and the proper quantity oi sulphuric acid. After the hydrofluoric 
acid hes boon expelled by heat the mass in the retort is found to 
be of a pasty nature, and is easily removed by water. 


AccorDINnG to M, Puscher, to coat zine with iron, the objects 
should first be plunged into a hot solution of 160 gms. ferrous 
sulphate and 90 gms, sal ammoniac in 2500 c.c. of boiling water. 
After two minutes’ exposure they should be removed and brushed 
off in water, This has for its object simply the cleansing of the 
surface, They are then again placed in the bath and heated, 
without brushing or washing, until the sal ammoniac fumes are 
gone, then washed, and this operation repeated three or four 
times, when a coating of iron will be formed on the zinc, which 
takes a fine polish under the brush, 

Tue following is a good recipe for liquid glue :— Take 
gum of shellac three parts; india-rubber one part, by weight. 
Dissolve the caoutchouc and shellac, in separate vessels, in ether 
free from alcohol, applying a gentle heat. When thoroughly 
dissolved, mix the two solutions, and keep in a bottle tightly 


eg This glue resists the action of water, both hot 
and cold, and most of the acids and alkalies, Pieces of 
wood, leather, or other substances, joined together by it 


will part at any other point than at the joint thus made. If the 
glue be thinned by the admixture of ether, and applied as a 
varnish to leather, it renders the joint or seam water-tight, and 
almost impossible to separate. 


Water phenomena conduct themselves differently in different 
parts of the world, While in the middle and eastern States the 
supply in small streams and rivers is gradually diminished by the 
advance of improvements, as the par? seer spread beyond the 
Mississippi rains increase both in frequency and amount of water, 
Many beds of streams, which were uniformly dry in summer only 
ten years ago are now full through the year. The Laramie plains 
were once destitute of vegetation; now they have a luxuriant 
growth, and will raise large crops of wheat. Denver was built on 
the banks of an extinct creek, perfectly dry, which is now full of 
water. Salt Lake is 7ft, higher than ten years ago, and it is 
steadily rising. The vast plains which engineers once pronounced 
uninhabitable and fit only for droves of buffalo, because destitute 
of streams and springs, may yet become great States, the home of 
a crowded population. 


Biscuorr finds that the analysis of a clay gives a distinct in 
dication as to its power of resisting extreme heats. The tem 
peratures were measured by keeping the clay at a white heat till 
wires of iron or platinum were fused. The value of a refractory 
clay is found by the proportion of the alumina to the fusible 
matter, and again by that of the alumina to the silica. The 
more alumina a clay contains in proportion to the fusible matter 
(iron, alkalies, &c.), the more refractory is it. Silica, on the 
contrary, augments its fusibility. Of two clays containing 
alumina and fusible matter in the same proportions, that which 
contains least silica is more refractory. Save in certain determi- 
nate cases, the clays containing alumina, silica, and fusible matter 
in equal proportions have an equal power of resisting fire. If we 
give to clays the general formula—m Al* O* +n Si O* + RO, 


the degree of resistance to fire is measured by ™ The highe* the 
n 


value of this fraction the more refractory the clay. 

Since the electric a has been in existence quite a 
number of different units of electrical resistance have been pro 
posed, but at the present time nearly all of these units have been 
adjusted to one standard, so that one of them may now be con- 
sidered the basis of all, Professor Wheatstone proposed as a unit 
one foot of copper wire weighing one hundred grains. Professor 
Jacobi proposed a copper wire one metre long and one millimetre 
in diameter, Professor Matthiesen proposed a copper wire one 
statute mile in length and one-sixteenth of an inch in diameter, 
Mr. C. F. Varley’s unit is a mile of special copper wire one 
sixteenth of an inch in diameter, Dr. Werner Siemens employed 
a glass tube filled with -~ mercury. This tube was one metre 
in length, and contained a column of mercury having a transverse 
section of one square millimetre. The German, French, and 
Swiss telegraphers used a certain length of their standard-sized 
iron wire, ae as was used for the construction of overland tele- 
graph lines, as a practical unit of measurement, The British 
Association proposed and adopted a theoretical unit of resistance, 
in which a certain amount of work or mechanical effect is pro- 
duced by a given amount of electricity in a given length of time, 
and this theoretical resistance is copied or represented by a certain 
length of wire, 

GRAPHITE, clay, and water are the ingredients of the leads used 
in the ordinary forms of pencil cases sold by jewellers and sta 
tioners. The graphite, or blacklead, as it is commonly termed, 
that is employed for the purpose is of the finest quality, After 
being ground to a powder, it is mixed with a poonller dark blue 
clay, which is imported from Bavaria, and the whole is kneaded 
with water until it the ist of putty. The 
Scientific American says that the apparatus used in the 
manufacture consists of an iron cylindrical vessel, which is 
usually of about 7in, in diameter, and constructed of suffi- 
cient strength to withstand heavy pressure. In the centre 
of the bottom of this vessel a small round hole is pierced, and 
inside the cylinder is a closely fitting movable steel plate which 
also has an aperture in its centre, so that, when it is placed on the 
bottom of the vessel, the two openings coincide. The hole in the 
plate, however, is the smaller, being of a diameter equal to that 
of the leads to be made, so that larger or smaller apertures and 
consequently, different plates are required for the various sizes o: 
leads. Into the above mentioned vessel, after the plate on its 
is adjusted, the mixture is packed, which, on being forced 
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caution rendered necessary for the protection o sand 
merchandise, The directors had no reason to doubt but that as 
soon as ers pry was restored the -husiness of the 
country would at once regain its former position. On the lower 
line the traffic continued to show a satisfactory increase, 

soe from the Government of Mexico in of their sub- 
ventions amounted, for the year 1871, to 222, and for the 
first three months of 1872 to £89,165, "The total expenditure on 
a to the 3lst of December, 1871, amounted to 

ated tated 





down by a heavy pressure, is driven out through the hole in lon; 
flexible threads, These are received on sheets of metal, and eac 
sheet, as soon as filled, is placed in an oven. The | h of time 
occupied in the baking depends upon whether the 1 are to be 
hard or soft: if the former, they are kept in the oven for some 
time; if the latter, a short a suffices, This process completed, 
the threads are broken up into short pieces and 

to their sizes, There are nine of these sizes in the trade, 
numbered from 1 to 9 according to the length of the pieces, 


MISCELLANEA. 

120,000 mune feet of land on the Holborn Viaduct have been let 
upon @ building lease for £15,000 per annum, 

A NUMBER of officers from various army 
Chatham to form a new class at the School of Engineering, 
to go through a course of instruction in army ignalling and tele- 
graphy, 

THE Swiss Times says that the trains to Rigi are not 
sufficient far the Siitcesed pee me by the o £4. 
number of tourists, and the railway company have supplemented 
the usual service by putting on special trains, 

THE recent meeting of the American Railway Master Mechanios, 
held in Boston, sti ly favour drilling rivet holes in boiler plates 
in preference to punching them, as giving the boiler 30 per cent. 
greater strength. 

Arter being closed for eight years, the shortest sea passage 
between Great Britain and Ireland, that from Larne oat Stran 
raer, has been re-opened, A fine new paddle steamship, the 
Princess Louise, has been specially built for the station by uve. 
Tod and M’Gregor, of Glasgow, 

Mr. H, Ciirron Sorpy, of Sheffield, so well known for his 
excellent microscopic researches into the structure of rocks, has 
had the first Boerhaave medal awarded to him by the Sociét< 
Hollandaise des Sciences de Haarlem, and he has been elected one 
of the foreign members of that scientific institution. 

THE new low water landing pier at Douglas, Isle of Man, was 
opened on Monday by the Lieutenant Governor, The pier is 
5O0ft. in length, 52ft. in height, and 50ft. in width, with 10ft. of 
footway on each side, It has been built from plans prepared by 
Sir John Coode, at a cost of £46,000, 

Ir is said to be Mr, Goschen's intention, upon the removal of 
the establishment for the higher class education of naval officers 
from the present Naval College at Portsmouth to Greenwich, to 
remove the naval cadets and the educational staff from the 
Britannia harbour training ship to the college thus vacated by the 
superior officers, 

Proresson TrowbnipGe, of Vale College, has stated that at 
the Novelty Works, N.Y., he once made a chain LOOOft, long to be 
used for pulling a load of 10 tons up an incline 500ft, long and 
100ft. high. In one year he took out, little by little, 16ft. of slack 
caused by stretching. The chain got stretched out in time, 
though, and then did not alter, 

THERE was a festival at the Crystal Palace on Monday to cele 
brate the achievement of the nine hours principle in the engineer 
ing, ironfounders’, and boiler-making trades, Mr, Newton, of the 
Amalgamated Engineers, said trades unionism was progressing. In 
1851 the Engineers’ Society numbered only 5000 ; it now numbered 
30,000, and had a capital of £100,000, 

PENDING the commissioning of H.M.S, Challenger, the Army 
and Navy Gazette says the officers who are to take part in the 
forthcoming scientific expedition under Captain Nares have been 
appointed to H.M.S. Pembroke for pay and time, and in the 
meantime many of them will be permitted to pursue their studies 
on magnetism, &c., at the’Observatory at Kew. The expedition 
will leave England ab8ut November, and will at first proceed to 
the Pacific and take a course of deep sea soundings. It will also 
select the best position for observing the transit of the planet 
Venus, which will occur in 1874, and will most likely return to 
England in 1875, 

At a meeting of the Birmingham Town Council on Tuesday the 
rejection of the Birmingham Sewerage Bill by Parliament was the 
subject of a lengthened discussion, in the course of which some 
grave charges were made against three members —Sir Robert lecl, 
Sir Charles Adderley, and Mr, Wingfield Baker—-through whose 
instrumentality mainly the bill was thrown out. It was ultimately 
resolved to present a petition to the House of Commons, setting 
forth that the bill was defeated by the three members before 
named, who had previously declared in their respective petitions 
that they had a direct personal interest against the bill, and 
praying the House to grant redress. It was resolved also that 
the petition should be forwarded to Mr, Bright, and that he should 
be requested, if possible, to support it personally in the House. 

Mr. Lk. T. CHAPMAN, who was killed by an explosion in his 
laboratory at Riibeland, in the Harz, on the 25th of June last, was 
a distinguished chemist. Although only in his 27th year, he had 
contributed a large number of original investigations in organic 
chemistry to the Chemical Society. In the autumn of last year 
he undertook the chemical management of a large wood distillery 
in the Harz, and he was engaged on the day of his death in the 
manufacture, for mining purposes, of an explosive compound, 
apparently nitrate of methyl. The immediate cause of the explo 
sion of a quantity of this substance is not known, since the three 
workmen who were with Mr. Chapman at the time were also 
immediately killed. Ten others in neighbouring buildings were 
dangerously wounded, 

INFERENCES drawn from the late eruption of Vesuvius, the great 
hurricane on the coast of Africa at Zanzibar, and the volcanic 
| disturbances and phenomena in the Malay Archipelago, California, 
Japan, Syria, and other portions of the earth’s surface, have led 
some of our best scientific authorities to believe that an eruption 
of Mount Hecla in Iceland may be expected at an early date. 
Should this occur during the summer season a full description 
may be expected to be received, as there is at present a consider 
able number of travellers from, this country in Iceland, Besides 
Captain Burton and his party, who are examining the sulphur 
deposits in the vicinity of Hecla and the other volcanic masses in 
the island, others are collecting geological, ornithological, botanic, 
and other specimens, while one gentleman is exploring the 
country with the purpose of writing a topographical description 
of it.—Scotsman, 

A CORRESPONDENT of the Railway News gives some account of the 
arrangements that have been made for the use of Prince Bismarck's 
presentation carriage. It has the right to circulate freely over all 
the State railways and those belonging to all the railway companies 
in every part of Germany without any charge, and must be 
attached to any train and drawn up at any station indicated by 
the Prince or the Princess, The carriage is declared to be free 
from all control on the part of the railway officials, It depends 
entirely on the will of the Prince and Princess whether other 
persons besides their servants and suite shall be admitted, and in 
that case such passengers shall not be required to produce the 
tickets they may have taken. The carriage is so constructed that 
it can be made to run over any line of rails, and it is only in 
Alsace-Lorraine that some little difficulty will be met with, on 
account of the carriage being dangerously high for the tunnels, 

On Monday last Messrs. Fuller, Horsey, Son, and Co,, con 
cluded the sale at Sevenoaks and Orpington of the first 7 of 
the contractor’s plant used in the construction of the Tunbridge 
direct line, lying at the depdts at Riverhead, Tubb’s Hill, and 
Orpington. The importance of the sale attracted a large assem- 
blage of buyers, amongst the principal of whom were 
Sir Morton Peto, Mr. Cowdy, Messrs, Homer, the Landore 
Steel Company, Mr, Glassbrook, Mr. Tomlinson, C.K., Messrs, 
Colman, and Messrs. Walker, The rails, of which there were 


about 1400 tons, realised from £7 5s, to £8 17s, 6d, per ton. Two 
locomotives made in 1865 = Ga. —— £1520. Three by Bro- 
therhood, made in 1863, £1310, Three by £735. A 
mortar mill, with 9ft. pan, by Henry Clayton, £96. Three Mur- 


ray’s pumps, £140, A 16-horse portable engine, by Clayton and 
Shutt eworth, 1864, £350. Four 14-horse power portable engines 
by same makers, 1863, £1095, Three 7-horse ditto, same 
makers, £450. Twelve incline winding engin by Taylor, 
Birkenhead, 1863, £2405. A 30-horse power ntal steam 

e and boiler, £352 5s, The earth 8 (nearly 500 in 
number) realised £4 12s, 6d, to £7 17s, 6c, The total amount 





was nearly £30,000, 
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BOILERS TESTED BY THE COMMITTEE OF THE AMERICAN 
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IN THE ENGINEER of May 3rd, 1872, we gave at considerable | 


length particulars of certain experiments recently carried out 
by a committee of the American Institute to test the evaporative 
merits of the types of boiler known as the “Root,” “the 
Allen,” “‘the Phieger,” ‘‘the Lowe,” and ‘‘the Blanchard ” 
boilers. At the time the article was published we promised to 
publish drawings of the various boilers as soon as possible, In 
compliance with this promise we now give engravings of all the 
boilers tested, except the ‘‘ Root,” which has already been 
illustrated more than once in our pages, 

Fig. 1 and 2 show the Blanchard boiler. The arrangement will 
be understood at a glance, The air, instead of being forced 
through the ashpit, as is usual, is drawn by the action of a fan- 
like screw placed in the smoke pipe above the superheater, the fan 


being driven by a belt from the fly-wheel of the feed-pump. By | 2in. 


this arrangement the inventor claims that he can utilise the 
roducts of combustion in a very thorough manner, and also that 
e can employ a much larger ratio of heating to grate surface than 
is commonly possible. In the chimney is placed an arrangement 
of tubes SG, for superheating the steam, and above this a second 
series F, for heating feed-water. A is the furnace, D a steam dome. 
Figs. 3 and 4 show the Allen boiler. This boiler consists of nine 
cast iron cylinders, A, A, A, each 7in. internal diameter, and 
11ft. long ; and into each of these cylinders eighteen wrought iron 
tubes, B, B, each 3}in. in diameter, and closed at one end with 
plugs, are screwed. In each section of wrought iron tubes, nine of 
the tubes have a length of 3ft. and 2in., and the remaining nine 
have a length of 4ft. and 5in. each. The sections are all connected 
by the cast iron cylinders to asteam drum, C, 2ft. in diameter and 
8ft. long; and thi is connected with another, 24ft.-in 
diameter and 8ft. long. This drum is omitted in the engravi 
From this latter drum the steam leaves the boiler by the pipe 








These drums are so arranged as to superheat the steam, bei 
surrounded by the products of combustion ; and in the bottom o! 
each of the drums are we pipes F, G, connecting with the lowest 
point of the boiler, to allow the water carried over by the steam 
to drain back. The feed and the water gauge and gauge cocks are 
connected to the steam and water y the pipes J, K, L, 
leading to the steam drum, C, and the cross connection, H, 
respectively. The wrought iron pipes are connected to the cast 
iron cylinders at an angle of 20 deg. from the vertical, the inventor 
claiming that as the most effective position. The inventor also 
claims great facility for making repairs by merely unscrewing a 
defective tube and substituting a good one. 

Fig. 5 shows the Phleger boiler, in which the Seance 
surface consists of a series of wrought iron lap welded boiler tubes, 
in diameter, firmly expanded into a iron tube plates 
7-8ths of an inch in thickness, The back flue plate, with ca 
bolted on, is free to expand and contract. The tubes are arrange 
so as to give a free upward flow or circulation of the entire body 
of water through the tubes to the steam dram, from which it 
returns by means of a stand or side pipe outside and away from 
the fire surface, which is claimed to give a perfect.circuit to the 
water, and to keep all parts of uniform temperature free from 
sale nid sediment the oarrent was ing any impurities in water 

it can be blown off at convenience. There 
are no joints or connections exposed to the fire. The inventor 
pated other things claims for this boiler perfect circulation of 
body of water, durability, economy of fuel, and great 


In Figs. 6 and 7 we illustrate the Lowe boiler. This is a tubular 
boiler, set in brickwork. oe adel te tee is 
an improved arrangement ‘the flues an: setting, or the’ 
of securing more perfect combustion. The prodtchs of combventiont 


FIG + 





pass from the furnace through openings into the combustion 
chamber. Air is admitted to the chamber by a registrar, the 
amount of opening being varied until it is judged that the best 
effect is produced. The further course of the gases is plainly 
marked by the arrows, through the tubes and under the boiler, 
passing by a drop flue to the chimney. By this arrangement of 
the busti hamber the inventor claims to effect a more 
perfect combustion of the gases of the fuel than can be produced 
in any other boiler of this class, 

In the trial, two boilers, placed side by side, were tested. The 
larger boiler was 4ft. in diameter, 15ft. 4in. long, and contained 
forty-five tubes, each 3in. in diameter and 12ft. long. The other 
boiler was of the same length as the first, but only 34ft. in 
diameter, and contained thirty-six tubes, of the same dimensions 
as those in tbe first. 





New QvicksiILver Assay.—The following description of a new 
method of assaying quicksilver ores, by A. Eschka, is taken from 
the Berg-wnd hiittenminnische Zietung. The ore should be 
weighed in a balance turning with one milligramme. The quan- 
pe of ore for the assay varies according to its richness, as 
‘ollows :— 


Ore expttinting upto lpercent. .. 
a 10; 30 7 cA aapseh tT Aw cme 
” over 30 as oo. 00, ores ee,ce 

The ore is introduced into a porcelain crucible, the edge of which 
has been ground flat, and mixed with about half its weight of clean 
iron filings by means of a glass rod, and is then evenly covered 
with a layer of iron filings about jin. to jin. thick. A concave 
cover, made of fine gold, about 2in. in diameter and 12 es to 
15 grammes in weight, is now placed on the crucible having 
been carefully weighed; the concavity is filled with distilled 
water, and the crucible placed ona triangle and heated for ten 
minutes bya Bunsen burner or d spirit lamp, during which 
time the mercury is volatilised and deposits itecl? on the gold. 
The gold cover is then removed, the water poured off, and the 
mirror of on the convex side washed with alcohol from a 
wash bottle, — dried in the water bath the cover is 
allowed to cool thoroughly, and is then weighed in a balance 
turning with half a por lew with fifty grammes in the pan. 
The increase of weight gives the Pye a! of quicksilver in the ore. 
ing the weighing the cover laced on an empty porcelain 
crucible. The quicksilver is then driven off by heating the cover 
gently in the flame of a Bunsen burner or a spirit lamp in a place 
where there is a good draught, and the empty crucible and cover 
are subjected to a second weighing asa check. In order that the 
assay should succeed the following conditions must be fulfilled :— 
The cover must fit closely, so as to avoid loss of bre: vata and 

must be deep enough to:hold a sufficient quantity of water to k 

it cool. The iron filings must be free from grease, which 

prevent the proper formation of the mirror; the washing with 
alcohol must not be omitted, as it removes all the bituminous sub- 
stances which spoil the mirror and assist the drying ; drying in a 
or — minutes ; cooling in exsiccator ; 
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little amalgam ; it must be into the conca’ cover, 
which will take up any little globules of quicksilver.—Journal of 
the Society of Arts. Y 
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PORTABLE STEAM PUMP AND BOILER. 


DESIGNED BY MR. N. P. BURGH, ENGINEER, WATERLOO BRIDGE ROAD. 
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SECTIONAL PLAN THRO FIRE BOX 


Mr. Burcu’s pumps are now so well known—they have been | nary arrangement, at the side of which is one of Mr. Burgh’s | face iy « at the same time with one engine and boiler, and 
illustrated in our columns last year—that we need not | pumps, double-acting, with the pump’s piston-rod passing through | thereby dispenses also with the beam motions and rod gear so 
dwell on their peculiarities, but at once direct attention to the | the bottom valve box cover for the purpose of giving motion to | often deemed indispensable. The arrangement is specially 
above illustrations, which show sectional elevations and plans of a | another pump situated at any distance below the first one. This | deserving of the attention of contractors who have any consider- 
neat and compact arrangement of a vertical portable boiler, of ordi- | arrangement carries out a novel means of working shaft and sur- | able amount of pumping work to execute. 








RUSSIAN MILITARY HOSPITAL CARRIAGE 














tive in that oe we enterprise was taken by the Russian 
Society, established in 1867, entitled, ‘The Society for the 


been behindhand in the good work of caring for the wounded on | Petersb’ Exhibition in a special department. The following is 
: i Re Succour of Wounded Soldiers.’ It is under the direct patronage 


FOLLOWING in the footsteps of Western Europe, Russia has not | a used for the above purpose ‘shown at the late St. 
the battle-field, which was testified by the various articles and ! what a Russian contemporary says on the subject: ‘The initia- 
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of ‘her Imperal Majesty the Empress of Russia. In a little 
over two years after its establishment the society could already 
boast of sixty-seven local directors and ladies’ committees scat- 
tered all over Russia. It commands a capital of more than 250,000 
roubles silver, and, what is most important of all, possesses large 
depéts of everything requisite for a wounded soldier from the 
time he is carried from the field of battle to the time of his 
convalescence in the military hospital. In the department of this 
Society for the Succour of Wounded Soldiers were to be seen a 
goodly array of appliances and contrivances for carrying the 
wounded, among which may be mentioned handcarts and carriages 
of different kinds, stretchers, and litters fastened by means of 
straps to common pack-saddles in pairs. These litters, which 
are lift. wide and about 6ft. long, consist of an iron frame of the 
above dimensions, over whichastout hempen material is stretched. 
The appliance is made in three movable parts, so that the wounded 
man besides lying horizontally may be enabled to rest in a half 
sitting posture. Arm-chairs with foot boards hanging on straps 
likewise attached to pack saddles were also conspicuous. The same 
department contained also a specimen of the hospital tents, of 
which the above society possesses a great quantity. These tents 
are constructed after the American model, occupying an area 
of 16 square metres, and containing beds for five patients, 
together with tables and the necessary hospital utensils. ‘lhe chief 
merit of these tents is that they are perfectly waterproof, and do 
not let in the wind. The first desideratum is arrived at by having 
a double covering at the top of the tent, the second by lining the 
sides with thick soldier’s cloth—such as is used for cloaks, The 
society exhibited also a large collection of hospital requisites and 
appliances, such as tables required in performing surgical opera- 
tions, medicine chests, artificial arms, legs, &c. Of surgical in- 
struments the show was rather poor. But the most conspicuous 
objects in the department of the society were railway hospital 
carriages. The transporting of the wounded from the battlefields 
by railway was for the first time adopted in America during the 
late civil war, In that country the benefits derived from this 
mode of conveyance have been fully recognised. It will be easily 
understood that common passenger carriages, with their usual 
arrangements, are suitable only for the conveyance of the 
slightly wounded, and that in cases where patients have to 
be transported long distances in a lying posture it would be 
necessary to make certain alterations both in the passenger 
and goods carriages intended for that purpose, There 
have been many methods proposed for fastening the stretchers 
and beds for the wounded inside these conveyances by means 
of straps, Xc., and different kinds of swing beds have been 
suggested and tried; still, with all this, the frequent jolting and 
bumping experienced by the patients during the progress of the 
train could not be obviated, nor were the mattresses which were 
employed for the wounded during the Schleswig-Holstein war of 
much service in alleviating the wounded conveyed by railway. In 
the late American war the system of slinging the stretchers with 
the wounded, by means of india-rubber bands to iron hooks in- 
serted in the sides of common goods cars offered in the space of 
fourteen or fifteen minutes a most cheap and effective means for 
conveying patients. In this manner thousands upon thousands 
of helpless soldiers were transported in the United States 
during the war, The Americans did not stop alone upon adap- 
tations and applications, but constructed special fhe acd hos- 
pital carriages, the object of which was to convey the wounded 
direct from the distant battle-fields, or points near to them, to 
the permanent hospitals. Each such carriage, according to the 
design of Mr, Harris, was divided into three parts, forming one 
large middle compartment and two small ones at either end of 
the conveyance, the latter containing on one side two kitchens, 
and on the other a surgery or dispensary. The central compart- 
ment was reserved for the badly wounded, affording accommoda- 
tion for slinging 130 stretchers. It was this that suggested the 
construction of similar carriages in our country, specimens of 
which, as we have stated above, were exhibited at the late St. 
Petersburg Exhibition by the Society for the Succour of Wounded 
Soldiers ; one of these specimens is a common goods carriage, con- 
taining twelve stretchers slung up upon india-rubber rings; the 
other presents the form of a railway hospital carriage, sketches of 
which we offer to our readers. This conveyance in its outward 
appearance resembles the so-called sleeping carriages in use on 
some of our lines (with two stories), but is not so high as the 
latter on the outsides of the carriages at both ends; the badge of 
the society—the red cross on a white ground—is painted, and the 
pannels are decorated in the middle with the imperial arms in 
gold. he interior of the carriage is divided into two parts, one 
of which is destined for the accommodation of the patients, and 
the other contains every requisite for affording instantaneous help 
to a large number of wounded. Here there is also a table used in 
performing surgical operations, and all the necessary surgical 
instruments, a laboratory, a dispensary, and kitchen; in a word, 
the doctor in attendance upon the patients is enabled to perform 
any kind of operation, and has every convenience without leaving 
the carriage, The other compartment for the wounded is divided 
from the first by a curtain, It is arranged for four stretchers slung 
upon india-rubber rings and straps, producing an easy and elastic 
movement, The ventilation and heating is effected on Baron 
Derschau’s system, For the latter purpose, next to the laboratory, 
behind a partition, a boiler is fixed ; the regulating of the tempera- 
ture inside the carriage is effected by means of electric bells. The 
top “me which is about one-third the size of the lower one, is 
arranged for the accommodation of the doctor’s assistant, and as a 
stockroom for the different utensils used in the dispensary, and 
contains a reservoir for ice and water. The carriage in question 
was built by the pupils of the Komissarof Technical School at 
Moscow, it is said, in a single month. It was purchased by the 
well known Russian railway contractor, M. Goubonin, and pre- 
sented by him to the dep(t of her Imperial Majesty the Empress. 
The cost of the carriage was 10,000 roubles silver, or about £1500.” 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 








PNEUMATIC LOOMS, 

Str,—My attention has only just been called to the letter of 
“ One Interested in Looms,” which appeared in your impression 
of the 2ist ult., respecting my pneumatic loom now being exhi- 
bited at the International Exhibition. Had I been fortunate 
enough to have seen it in time I should certainly have availed my- 
self of your courteous invitation to analyse in your issue of the 
28th the so-called serious defects discovered by the writer of the 
letter in question. I trust you will do me the favour to insert the 
following remarks in ysur next, 

I wish to inform ‘‘ One Interested in Looms” that the reason 
why that now exhibited is not kept at work weaving cloth is 
simply because it is an old loom on which the actual experiments 
which have led up to the present arrangement of apparatus were 
made, and that it has been found difficult to make up out of its 
old weakened frames aad nearly worn out moving’ parts a loom 
capable of showing the new system to advaritage in the actual 
making of cioth ; all that it is exhibited for is to show the appa- 
ree by which I propose to carry the pneumatic principle into 
effect. 

Bad, parevens ee the loom is, it might ead kept to work 
weaving were it n at s actually fi to it for operat- 
ing the air-comp be Tad have ta made to “pick” a 
little too soon. I not time to alter this before se into 
the Exhibition, and as I was about to make other com ly new 
looms to this plan, I did not consider it ad: to make 
a alterations is — one. 

if your correspondent knows anything about looms, as well as 
being interested in them, he appreciate the difficulty of 





originating a cam to effect the complex motions required in the 
present case ; the cams now on are those first made, and are as 
nearly correct as can be expected for a first trial; but, as I have 
above stated, I frankly admit that in order to make the loom 
work perfectly the ‘‘turning” of the cam must be slightly modified, 
and I am now having that done on the looms in course of con- 
struction. 

It is not, as your correspondent asserts, a misrepresentation to 
say that there are no separate pumps or accumulators, as all the 
compressing instruments I employ are attached to the loom itself. 
I would inform our interested. one that the expression is used to 
distinguish this system from that in which an air-pump or accu- 
mulator altogether separate frem the loom is employed to supply 
air to, it may be several, looms for driving their shuttles. 

Now as regards the power question, your correspondent says 
that from Lancashire experience it takes a blow of 15]b. to drive 
the shuttle across the race. Will he kindly define what a blow 
of 15 Ib. means? This is about as accurate a comparison of the 
power required to move a shuttle as that afforded by comparing 
the size or weight of any object to “a lump of chalk.” As, 
however, I have no clear terms of comparison, I will ask one 
“Interested” to try a little experiment. Let him take an 
ordinary shuttle and place it in a model shuttle-box, in which it 
shall fit easily, let the back end of this model shuttle-box be left 
open, or closed, all but a hole of say jin. or fin. in diameter, 
let him apply his lips thereto and use nature’s bellows to expel 
the shuttle, and then he shall tell me what fraction of 151b. per 
square inch pressure he finds it necessary for his Jungs to exert 
in order to blow the shuttle out of the box and across a smooth 
surface like that of a shuttle race. I fancy he will find the 
pressure required somewhat less than 424°051b. for each pick. 

The little tap at the top of the cylinder is a very useful adjunct, 
for by opening or closing it the speed of shuttle across the sley 
may be modified at pleasure ; the power lost by having a rather 
larger piston than is absolutely necessary is fully compensated by 
the increased ease in regulation afforded by the taps. 

As to the jerk mentioned by your correspondent when the 
shuttle is released, that is largely due to the imperfect fitting and 
very temporary character of the connections in the existing loom. 
In adapting the apparatus to practice, the cylinder would be 
placed much nearer the sword arms, and thus greater solidity 
would be secured. 

The present speed of the loom is not more than one hundred 
picks per minute, because the frame and all else about the loom are 
too weak to bear a greater spe 

The friction of the piston is very trifling, as it is a slack fit in 
the cylinder, and provided with cupped leather packing requiring 
little or no lubricating material, and, therefore, no provision is 
necessary to prevent the lubrication being blown on to the work. 

Your correspondent and those who were with him have not 
arrived at a correct conclusion in respect of the loom, never having 
“worked at all with such power as admits of no ‘dodging.’ I 
simply say it has worked at full power, and without any dodging 
whatever, but with the defect in the cam. I have explained it 
could not be expected to make cloth fit for exhibition, and hence 
it was decided to exhibit what your correspondent elegantly calls 
the ‘ naked loom.’ ” 

I believe I have now answered all the material points in the 
letter, and if my replies are not satisfactory to its writer, I shall 
be happy to answer any further questions he may have to put. 

75, Gracechurch-street, E.C., CHARLES RICHARDSON, 

July 2nd, 1872. 





THE TAY BRIDGE. 

Sir,—A letter appeared in your last number complimenting me 
on my paper—which you published in full — ‘‘On Designing 
Wrought Iron Girders.” In this letter the writer, Mr. Nabholz, 
has made a very important error in a matter of fact which I 
think it necessary to correct. He states, in reference to the top 
and bottom flanges of the great spans of the Tay Bridge, that 
‘the section is trough-shaped, as shown in the engravings on 
page 399, and the full section was then (eighteen months ago) 28°5 
square inches = a compression of 5°26 tons per square inch.” The 
fact is, the section of the A trough (see page 399) has not been 
altered, and is in full 40} square inches, and the maximum stress 
under any load is therefore 3°80 tons per inch instead of 5°26 tons. 
The section of the B trough = 27}in., and it is only used at 
those parts where the stress does not exceed 100 tons. The latter 
part of Mr. Nabholz’s letter discusses the difficult question of 
the best section for a long strut, such as the compressive member 
of a girder of considerable span. Of all the various forms adopted 
by different engineers, I prefer that described in my paper; and I 
think my views are confirmed by the almost universal practice in 
late structures, as combining the greatest facility of construction 
with the greatest possible rigidity and strength. 

ALLAN D, STEWART, 

Chambers, 121, Princes-street, Edinburgh, July 2nd, 1872. 





ROAD LOCOMOTIVES. 
Sir,—I have seen the letter of your New York corr Jent 


same footing concerning the circumstances under which they have 
to do their work. 

For one thing, the amount of expansion employed ought to be 
the same ; which, in my opinion, it was not in the case under con- 
sideration, But, even with the same degree of expansion, and the 
same effective evaporation, such engines could be made to produce 
results differing widely from each other, according to the loads 
respectively imposed upon them. And by altering the dimensions 
of the cylinders of, say, the compound engine, still further dif- 
ferences of effect could be obtained. 

In ee of my meaning I ventnre to submit, for publica- 
tion only if and in so far as you may think fit, a few short tables 
of results which have been arrived at by calculation, upon the 
supposition that the hulls of the two ships are so exactly alike as 
to meet with the same resistance when being propelled at the 
same speed ; and in view of the fact that, for a given ship’s screw, 
the effective cylinder pressure varies as the square of the velocity 
of the rotation of the screw. And although these results may not 
be, and probably are not quite correct, they show at least what 
would be the tendency in practice. 

If the action of the steam in the cylinder is subject to laws which 
can be expressed by the customary symbols, then those laws are 
known, and indicate that a compound engine does its work, under 
otherwise equally favourable circumstances, more economically than 
an engine in which expansion takes place in one cylinder only.* The 
superiority of the compound engine does not stand out more pro- 
minently, simply because, for reasons most likely best known to 
themselves, the makers of such engines, as a rule, fail to adjust 
the dimensions of the engine and screw to each other ; whence 
the advantage which is gained in one direction is lost in the other, 
or nearly so, 

Iam not now speaking of the disadvantages which may be in- 
herent in the compound engine, owing to the peculiarities of its 
construction, 


Experiments from which you have drawn your Conclusions.—Amount 
of Expansion being different in the two Engines. 





Swinger. | Goshawk. 





Pitch of screw (diameter 9ft.) .. .. .. «| 10ft. 2hin. | ft. 2hin. 
Number of revolutions of screw per minute .. 115°68 126°08 
Indicated horse-power .. os «- «8 «+ « 863°87 374°65 
Consumption of coals per hourin lbs. .. «. 950° 975°3 
Consumption of coals per indicated horse- 
power per hour (Ibs.) .. «2 «2 ef «+» «+ 2°611 2°603 
Speed, in knots, perhour .. .. «2 «s 10°289 10°303 








Screws of Swinger and Goshawk interchanged.—Amount of Ex- 
pansion differing as above. 


Swinger. Goshawk. 





Pitch of screw (diameter sft.) ‘ =e oft. 2}in. | 10ft. 2hin. 


Number of revolutions of screw per minute .. 123°26 | 116°88 
Indicated horse-power .. «+ «- «+ «+ 356°63 369° 92 
Consumption of coals perhourinlbs. .. .. 950° | 950° 
Consumption of coals per indicated horse- | 

power per hour (Ibs.) .. «2 «se «+ «8 « 2°664 2°568 





Speed, in knots, perhour .. «6 «2 «+ +: 10°073 10°396 


Original Screws.—Amount of Expansion the same in both Engines, 





| Swinger. | Goshawk. 





Pitch of screw (diameter 9ft.) .. .. .. «| 10ft. Qlin. | 9ft. Qlin. 
Number of revolutions of screw per minute .. 115°68 124°75 
Indicated horse-power “ss 363° 87 360 





Consumption of coals per hourin lbs. .. «., 950° | 853°3 
Consumption of coals per indicated horse- 

power per hour (Ibs.) ..  .. «2 «1 «+ oe 2°611 2°365 
Speed, in knots, perhour .. .. of «- «+ 19°289 10°195 





Cylinders of Compound Engine enlarged.—Both Goshawk and 
Swinger fitted with the same Screw.--Amount of Expansion 
differing as above. 





Swinger. | Goshawk. 








Diameter of small cylinder .. «2 «2 «ss « — 2°447ft. 
Diameter of large cylinder .. .. «2 os « _ 4°194ft. 
Pitch of screw (diameter 9ft.) .. ee ee 1lOft. 2hin. | 10ft. 2hin, 
Number of revolutions of screw per minute .. 115°68 115°68 
Indicated horse-power (effective horse-power | 

Sica)... v0 200) cs 66 sees ce Ce ve 363°S7 861°90 
Consumption of coals per hourin lbs. .. .. 950° 950" 


Consumption of coals per indicated horse- 
power per hour (Ibs.) «2 ee. ee ee owe 2°611 | 2°625 
Speed, in knots, per hour «6 «2 «. ss 10°289 | 10°289 





Cylinders of Compound Engine reduced.—Both Goshawk and 
Swinger fitted with the same screw.—Amount of Expansion 
differing as above. 





Mr. Fisher, and am pleased to meet with one well acquainted with 
the above subject. Mr. Fisher states that many years ago he used 
in road locomotives an arrangement of direct coupling radius 
and side rods, and also that fans driven by the exhaust have been 
in use for many years on railways. As in the description of the 
Edinburgh (vol. xxxiii., page 219) it is not clearly stated in what 


the points of novelty y consist, I may here state that in the 
driving motion they te to the combination of a small pair of 


quick running engines geared to a countershaft, from which 
motion is transmitted to the drivers by side rods, the sole end 
and object of this “pr eae being to provide means by which 
gearing can be with a main axle having literally any amount 
of vertical play. This arrangement is more clearly than in the 
Edinburgh shown in a new locomotive—the Centaur—drawings of 
which, Sir, I believe you have at presentin your possession. The 
claims for this and the particular method by which a blowing fan 
is driven by. the exhaust relate only to road locomotives; as 
applet to railway engines, they are not either of great novelty 
or utility. 

I have merely made mention of the foregoing not entirely 
general information to prevent mistake. I purpose to in a short 
time give our American friend Mr. Fisher a slight account of 
what it was in the Pioneer that led to the extraordinary back 
pressure of 301b. and 401lb. per square inch, a blast producing 
such vivid combustion that Brancepeth coke was consumed at the 
rate of 2 cwt. per square foot of grate per hour. The suction 
from this blast was also so great, that when firing the coke (which 
was broken to the size of road metal) was drawn off the shovel 
and leaped into the fire by itself. LeonarD J. Topp. 

Leith, July 2nd. 

P.S.—As regards the radius rods referred to, I can say that they 
are an extremely good thing ; they have been in use in this 
country for many years by different makers, but before reading 
Mr. Fisher’s letter I was not aware who originated them. > 





COMPOUND ENGINES IN THE NAVY, 

Sin,--No. 857 (May 31st) of Taz Encineer contains the results 
of a féw experiments said to have been made with two gun- 
boats, calle{ respectively Swinger and Goshawk, the latter of 
which was fitted with a yg engine, and the former with 
two single ; and if Iam not mistaken, you draw from 
the fact that the two engines in question consumed very nearly 
the same weight per indicated horse-power per hour the 

jusion that there is, practically, no difference between com- 
pound engines and single engines, so far as economy of fuel is con- 


Now, I am under the impression that the merits of two dif- 
ferent types of es (and in fact of engines of the = gods ng 
ess 


too), cannot be satisfactorily settled by a test of this kind, 
the competing engines are, in the first instance, put upon the 














Swinger. Goshawk. 

Diameter of small cylinder .. .. «. « «. — 2°173ft. 
Diameter of large cylinder .. .. «. «. os — 3°725ft. 
Pitch of screw (diameter 9ft.) .. .- .. «+| 10ft. Qin. | lft. 2hin. 
Number of revolutions of screw per minute .. 115°68 119°09 
Indicated horse-power «2 e+ «- «+ «+ oe 363°87 380°51 
Consumption of coals per hourin Ibs. .. .. 950° 950° 
Consumption of coals per indicated horse- 

power per hour (Ibs.) .. se «1 se ss +s 2°611 2°479 
Speed, in knots, perhour .. .. os ss ss 10° 289 10°593 





When the Swinger and Goshawk were being propelled at speeds 
of 10°14 and 10°419 knots = hour respectively, as stated 
in the last ph but one of your leading article, page 385, the 
engine of the former must have developed about 349, and that of 
the latter about 386 indicated horse power. Cc. 

June 29th, 1872. 





PROTECTION OF WATER-PIPES IN Mixes.—In our visit to the 
mines of the Comstock Lode, we found complaint of the manner 
in which iron water-pipes gave out under the biting touch of the 
vitriolic impurities of the moistures distilled from the crevices of 
the rock. Galvanising or coating with zinc gave practically no 

otection from corrosion, and, indeed, no available remedy was 

own. The same difficulty appears to be ienced in the 
mines in many parts of Europe; and in those of Siberia, where 
pyrites are common, the trouble is said to be now effectuaily 
avoided by a — method a enamelling the internal poe of 
the pi e process involves a minary exposure of three 
hows ee bath of oil of vitriol phuric acid, After this they 
are washed with water, soaitce same Ny va @ com) ? «> hen 
posed of thirty. Pea reg ca, fifteen of borax, and two o! a, 
and are then. placed in a retort at a dull red heat for about ten 
minutes. This is the first coating. A second is laid on, composed 
of thirty-four parts of feldspar, nineteen of silica, twenty-four of 
borax, sixteen of tin oxide, four of fluorspar, nine of soda, and 
three of nitre. This is melted to a massin acrucible, then ground 
to a fine paste with water, and in this condition applied to the 
pipe, which done, the pipe is heated to a white heat, and main- 
tained thereat for aw minutes. This insures the perfect 
fixing of the enamel. ‘ore the pipe has become wholly cool it 
receives an application of coal tar, and is then ready for 
use, There seems no good reason W a in this manner 


hy pipe treated 
not ell for or Ww owing to its 
Tability t0 corrosion, ce ples us tonbatatlila temas 


liability to 
can Artisan, 

* We shall be very much obliged to our correspondent if he will demon- 
strate this proposition, which is quite new to us.—Eb. B, 











vr -uLy 5, 1872. 





THE ENGINEER, 
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fHE INSTITUTION OF CIVIL ENGINEERS. 


TuE council of the Institution of Civil Engineers have just 
awarded the following premiums for papers read at the mee 
during the session 1871-72 :— : 

(1) A Telford medal and a Telford ao. in books, to Brad- 
ford Leslie, M. Inst. C.E., for his ‘‘ Account of the Bridge over 
the Gorai River on the Goalundo Extension of the Eastern Bengal 


Railway. 

(2) *® Telford medal and a Telford premium, in books, to Carl 
Siemens, M. Inst. C.E., for his paper on ‘‘ Pneumatic Despatch 
Tubes: the Circuit System.” 

(3) A Telford medal and a Telford premium, in books, to Wil- 

iam Bell, M. Inst. C.E., for his paper “‘ On the Stresses of Rigid 
Arches, Continuous Beams, and ed Structures.” 

(4) A Telford medal and a Telford premium, in books, to John 
Herbert Latham, M. Inst. C.E., for his description of “‘ The 
Soonkesala Canal of the Madras x —_ and Canal Company.” 

(5) A Telford medal and a Telford premium, in books, to 
George Gordon, M. Inst. C.E., for his paper on “‘ The Value of 
Water, and its Storage and Distribution in Southern India, 

(6) A Telford premium, in books, to Frederick Augustus Abel, 
F.R.S., for his paper on ‘‘ Explosive Agents applied to Industrial 


Purposes.” 

(7) A Telford premium, in books, to Bashley Britten, for his 
paper on “ The Construction of Heavy Artillery, with reference 
to Economy of the Mechanical Forces engaged.” 

(8) The Manby premium, in book, to Charles Andrews, M. Inst. 
C.E., for his r on ‘*The Somerset Dock at Malta.” 

The council have likewise awarded the following prizes to 
students of the Institution :— 

(1) A Miller prize to Oswald Brown, Stud. Inst. C.E., for his 
paper on “Sewage Utilisation.” 

0) A Miller prize to Arthur Turnour Atchison, B.A,, Stud. 
Inst. C.E., for his paper on ** Railway Bridges of Great Span.” 

(3) A Miller prize to John Addy, Stud. Inst. C.E., for his r 
on “*The most suitable Materials for, and the best mode of 
Formation of, the Surfaces of the Streets of large Towns.” 

(4) A Miller prize to Alfred Edward Preston, Stud. Inst. C.E., 
for his paper on “‘ Wood-Working Machinery.” 

(5) A Miller prize to William Patterson Orchard, B.E., Stud. 
Inst. C.E., for his paper on “‘ The Education of a Civil Engineer.” 





PRIVATE BILLS IN PARLIAMENT. 


Ow Friday last, which completed the fourth week that the 
contest had occupied, Lord Galway’s Committee in the House of 
Commons concluded their labours in connection with the cele- 
brated Dublin Station bills, The Station Bill, par excellence, by 
which it was proposed to construct a large central station over the 
bed of the river Liffey, at a cost of £720,000, was rejected; the 
Dublin Port and City Railway Bill was also thrown out; the 
winning parties among the three competitors were the promoters 
of the Great Southern and Western (North Wall Extension) Bill. 
This bill is for power to make railways ting the pany’s 
railway with the Liffey branch of the Midland and Great Western 
companies, and with the works of the London and North-Western 
at North Wall Dublin ; to acquire additional lands at Dublin ; to 
run over and use portion of the Midland, Great Western, and 
Dublin and Drogheda railways at Dublin ; to enter into working 
and traffic arrangements with respect to the new railways with 
the companies just referred to; and to empower the London and 
North Western Company to subscribe. The new lines proposed 
by the bill are nearly four miles in all in extent, and the capital 
to be raised in shares and by loan £250,000. The other little bill 
of the same company—the Great Southern and Western (Tip- 
perary Extension)—fared worse, having been thrown out on 
preamble by the Committee to which it was referred. This bill 
stood originally in Group 12, from which it was withdrawn, 
because of the prolonged contest on the three Dublin bills with 
which it was associated. 

On Tuesday proceedings were commenced upon a new group 
(No. 16) in the Commons of bills from the Lords. The list has 
four bills, but there are only in reality three issues to be tried, 
viz., Cheltenham Gas (construction of railway, &c.), Atheney and 
Tuam Railway, and the Isle of Wight (Newport Junction) and 
Ryde and Newport Railway Bills. The two last, to be taken 
together, will be the piece de résistance, and are deferred till the 
other two are disposed of. 

In the Lords the Committees have been active during the week 
and a considerable number of bills have passed through the Com- 
mittee stage with much less time devoted to them on the average 
than is y with opposed bills in the C A t 
other bills passed by the Committees are the Malmesbury, the 
Witney, and the Midland (Nottingham and Saxby) Railway Bills. 

Four Lords’ Committees have been sitting during the week 
upon a of opposed bills. In the Earl of Cork’s Committee, 
of which, by the way, Lord Brougham, brother and successor to 
to the first great lord of that ilk, is a member, and takes the 
lion’s share of the work, four Glasgow bills have been or are under 
consideration. In the case of the Glasgow and Kilmarnock Joint 
Line and Caledonian Railway Bill, the promoters had their bill, 
and substantially all that they asked for it. The next bill con- 
sidered was the Caledonian Railwa (Glasgow Union Railway 
Agreements) Bill. In this bill the Caledonian Company propose 
that they should have access to the St. Enoch’s station, and 
running powers over certain parts of the Glasgow Union Railways. 
The sensible finding of the Committee is, that the Caledonian may 
have such powers, if they can come to an agreement with the 
Glasgow Union Company, and come to Parliament for a ratifica- 
tion of such agreement. 

Lord Hardinge’s Committee has been occupied during the week 
with the Great Northern (No. 2) Bill. This, it may be remem- 
bered, is the coal bill, for invasion of the Midland territory, and 
is provoking as keen a contest in the Lords as it did in the Com- 
mons. The decision of the committee will probably be arrived at 
in course of next week. 

In Earl Beauchamp’s Committee the Metropolitan and South- 
Western Junction ne | Bill was passed on Wednesday. This 
bill is nominally promoted by an independent company, and is for 
the construction of a line of 2 miles 70 chains in length from the 
West Brompton line ef the Metropolitan District Railway at Ken- 
sington to pass through Fulham and Putney to the London and 
South-Western at Barnes station; to enter into arrangements 
with the South-Western as to a joint-station at Barnes, and to 
enter into working agreements with that company and the Metro- 
politan District Company. The bill was op by the London 
and South-Western and the West London Extension Railway 
Companies, and, nominally, by the Metropolitan District Railwa 
company. The bill might be in reality a move, and a v pe | 
move too, on the part of the District pany, that will by the 
oe ge line secure the traffic of Walham Green, and 

utney, with the interjacent residential districts, and practically 
command a direct line from the City to Richmond. 

Lord Belmore’s Committee has been occupied on a miscellaneous 
group, the most important bills in which are the Lancashire and 

orkshire New Works and Additional Powers Bill, and the In- 
ternational Communication Bill, neither of which has been settled 
up to the time of our writing. 














EMPLOYERS AND WORKMEN IN GERMANY.—The Chroni 
UIndustrie states that the principal constru as valle ike 
founders and manufacturers of Germany, have held a meeting at 
Berlin to consider the measures that should be taken on the work- 
man question, and that there was but one opinion amongst those 
who attended the meeting respecting measures of repression 
oo defence of their interests against the demands of 

er men, 





NEW ZEALAND FLAX. 


A REPORT of the Flax Commission, appointed to investigate the 
—— and the relative value of the Phormium fibre, or New 
d flax, has been printed, and a recent numberof the *‘ Journal 
of the Society of Arts ” contains a very good resumé of the report. 
It appears that there are several flax mills at work in the co ony, 
varying in their efficiency and the quality of the article produced ; 
but that room yet remains for further improvements to be effected. 
The first duty undertaken by the commissioners was to visit the 
chief districts where Phormium fibre is prepared, and to inquire 
into the different processes of manufacture. The tables of the 
Registrar-General had shown that during the year 1870 there were 
161 mills in operation, with an aggregate of 342 stripping machines, 
employing 1450 horse-power, 1766 ms, the produce being 
4457 tons of fibre; but several proprietors had closed their mills 
at the time of this commission, in consequence of the fall in the 
value of the fibre. The inspection by the commissioners, of the 
mills then actually at work, ved that throughout the colony 
one almost universal method of manufacture is adopted, with the 
view of producing fibre for ropemaking. The green leaves are 
strip - revolving rollers with projecting beaters, travelling at 
a high rate of speed, which crush the epidermis against a fixed plate 
so set as to allow room for the fibre to remain intact. The fibre, 
thus freed from the leaf of the plant, is washed by various 
methods, put on the ground or on lines to dry and bleach, finished 
by an arm or barrel seutch, and when baled is ready for the market. 
No material alterations in the manufacturing processes have been 
made, but a more skilled labour and enlarged experience have 
improved the general quality of the fibre, so that it is more 
eagerly competed for in the London market, as approaching nearer 
the appearance of Manilla hemp, and is in fact capable, in the 
opinion of competent judges, of being so prepared as to surpass it. 
e chief improvement, recently introduced, is the wet scutching 
by which the fibre is cleaned and softened, although it has not 
always been commercially successful, for, whilst local purchasers 
were ready to give £3 per ton extra for the flax, the loss of fibre by 
formation of an excessive amount of tow, and the additional ex- 
pense of labour, increased the cost from £6 to £10, so that the 
new process was abandoned; but, notwithstanding this, the 
commissioners strongly recommend it for further trial. The 
mills are chiefly pam. of by steam power, and good streams of 
water are also essential for the effectual washing of the fibre, 
which, when carefully prepared and neatly baled, fetches as much 
as from £17 to £21 per ton, although the ordinary price is about 
£15. The cutting of the flax leaves is an important point, In 
some fields an established, vigorous plant, in suitable soil, will 
yield four good leaves for manufacture every year. The leaves are 
usually of twelve months’ growth, and vary from 3ft. to 5ft. long. 
In some parts they are greatly = by a small *‘ looper ” cater- 
pillar, about an inch in length, which eats quite through the fibre, 
in patches from a half to two inches, and a quarter of an inch broad 
This insect comes to its full size, and is most numerous, in the 
month of December. Of the leaves, when cut, 5} tons yield one 
ton of fibre. They are mostly found after two years’ growth 
to have passed their prime, and began to decay. The green strip- 
pings of the leaf form food for the horses. Extensive areas, 
covered with wild Phormium plants, leased from the natives, with 
abundance of water at hand, and labour at a moderate rate, render 
some of the mills highly profitable. They of course vary in their 
value, and improved plans of scutching, setting, rolling, and wash- 
ing, with other important points in the process, are occupying 
the attention of the manufacturers generally. The commis- 
sioners state that more life and enterprise in respect to the fibre 
industry are to be found in Canterbury than in any other province. 
An interesting question has been raised as to the relative durability 
of the Phormium fibrerope. It is discovered that the New Zealand 
white rope, when kept dry, will last longer, and wear 60 per cent. 
better, than tarred rope of the same material, and 34 per cent, 
better than Manilla hemp rope, although this las: is found tobe actu- 
ally improved when wetted with salt water, in consequence, it is 
believed, of the shrin! ual to 54 per cent.—which takes 
place, whilst the effect of the salt water on the New Zealand rope 
reduces its lasting qualities 34 per cent. The Phormium rope of 
Canterbury, when oiled, is proved to possess a great power of resist- 
ing wet. Plain New Zealand rope, constantly in the water in a 
Californian pump, was found to last not more than seven or eight 
days ; Manilla rope would run for twenty —_ ; but a piece of the 
oiled New Zealand rope did not give way till it had been ninety- 
five days in coutlidnals wear. For heavy work and running gear 
the fibre has been so successfully treated, being divested of the gum 
and otherwise strengthened, as to become, in the estimation of 
many, more valuable than RussianorManillahemp. From samples 
carefully collected by the commissioners, the breaking strains of a 
large portion have been determined, and it is shown that, the 
strength of the several a at present exported varies from 
53 to 84, with an average of 69, as compared with Manilla, which 
is taken as the standard at 100. On the other hand, the samples 
of native-dressed fibre ranged from 70 to 122, with an average of 
91. In the northern and central districts the quality of the fibre 
thus tested has been best, but in the south there is a marked 
absence now of those inferior qualities which once created an 
unfavourable impression in the home markets. There has been a 
classification of fibres, according to the nianners in which they are 
cleaned and freed from scull, and also in reference to their colour 
and texture. Such terms as ‘‘mixed in colour,” “harsh,” 
“wisy,” “ poor colour,” ‘green and brown,” ‘red ends,” 
“ croppy,” ‘‘coarse,”’ “‘ rough,” “‘ much straw,” and “‘ heeled ’areof 
frequent use, and indicate differences in value to the extent of 
several pounds sterling per ton. Itis also mentioned that the 
sisal fibre, which is obtained in Yucatan from a species of aloe, 
is the only kind that will compete with the Phormium as a sub- 
stitute for Manilla. The native-dressed Phormium appears tobethe 
finest, but it has been found almost impossible to obtain any large 
supply of it. It may be interesting to add that there are several 
kinds of this peculiar fibre, ee Sey in their colour, espe- 
cially of the edges and midrib, and that the growth of the plant in 
its earlier stages is exceeding slow. It is, moreover, found that 
the varieties are most surely perpetuated by subdividing the roots. 
The structure and mode of growth of these roots show that a true 
underground stem is formed with fibrous rootlets, which stem, 
after a growth of several years, with a succession of leaves, 
a flower stalk, and then decays ; but it also, during the period of 
its growth, gives off lateral buds, from which new fans proceed, 
acquire their own roots, and finally become independent plants, 
clusteri ther, and oe unusually large bushes. In 
om ting the plant, these la’ fans, as soon as rootlets have 
D ot, may be removed and transplanted in the same way as 
tubers, and will be vigorous in proportion to the amount of nutri- 
tious matter which has been accumulated in them. It is not yet 
certain to what extent the repeated cutting of the leaves for manu- 
facture affects the development of the flower stalk, the increase 
of the root, and the formation of the new fans. And, indeed, the 
normal re of this plant is a matter still surrounded with 
doubt. It is difficult to say what its full value may be, since 
maturity is not attained until years, so that the 
of taking the leaves after two or three years’ growth is no 
real test of its capabilities, and on this account the commissioners 
do not recommend its cultivation on an extensive scale, more especi- 
ally as there is more than a sufficient supply of the raw material 
to meet als ae , meg yee at Laren exists. Manufac- 
turers prefer the Phormium grows on high or dry ground, as 
it is purer, and more easily stri than that found MS eee 
There appear to be as many as 





-five varieties of this plant, as 
ished by the natives, but it is believed that twenty marked 
varieties are all that can be accurately defined. The commis- 
sioners feel confident that Phormium hasnow acquired a permanent 
hold on the market at a remunerative he that failures 
have arisen not so much from fault i it to plant as 
from want of experience, It is where there have been labour at a 


moderate rate, abundant raw material, and water for motive power 
and washing, that the fibre has been produced with the 
amount of profit. In every case minute care and constant atten- 
tion are requisite for the uction of the finest descriptions and 
qualities of the fibre. e commissioners summarise the infor- 
mation they have collected by referring concisely to the chief points 
in the manufacture <.o uality of fibre. The selection of 
the leaves, which should —— fourteen to twenty months’ 
growth, and their careful preparation, is a matter of prime import- 
ance. Care must also be taken that the machine: kept clean 
and in perfect adjustment. The washing of the fibre, after it has 
been reduced to finely divided bundles, is essential to secure ex- 
cellence of quality, but long soaking is to be avoided, as tending 
to make the fibre soft and cottony. The rolling is advantageous 
when the washing has been completed, as it consolidates and 
defines the bundles, and the bleaching and drying which follow should 
be effected with rapidity. Scutching is the next step in the process, 
which, where the former parts have been efficiently carried out, 
should be ‘ormed rather with the view of besnidbinn the fibre 
than of reducing the quantity, by the production of a large pro- 
portion of tow. The use of oil is found to improve the appear- 
ance of the fibre, and also réduces its liability to undergo further 
maceration in water. It is best applied as the final stage of the 
scutching. The animal oil used by the natives is pronounced to 
be the best, and superior to the application of tar, which has an 
action on the fibre like that of acide With respect to the baling, 
wire or hoop iron is co Scrim or other light cloth is in 
general favour for this p . The use of plantain leaves for 
the Manilla bale suggests that the New Zealand fibre might be 
economically and safely baled in coveri made from its refuse 
leaves. The dimensions, of the Manilla bale are recom- 
mended. It measures 3ft.3in. by 1ft.8in., ,é 1ft.8in., and weighs 
about 2}ewt. The commissioners urge that the name“ Phormium ” 
should be adopted for this New Zealand fibre, as avoiding 
misconception, and being more in keeping with the names applied 
to the other roping fibres with which it has to compete in foreign 
markets. 

The following tables are taken from the commissioners’ 
report :— 

From April, 1870, to May, 187%. om” 
3ales. 























In five distinct qualities brought to public sale in London .. 36,008 
Gen-damaged «eo «. 22 oc co ce of c8 cc se oe os 8 
OW os co oe oo co of 21,606 
& 8. 
Total value, reckoning six bales to one ton .. 140,506 0 
Average price... .. «ss «+ «+ *- 23 =68 
Relative Durability and Wear. 
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Dry. in. in. 
Manilla .. .. ..}| 1°68 1°25 20 915,000 | 173°3 100 
New Zealand (white); 1°56 1°25 28 $1,281,000 | 242°6 134 
» _ (tarred)| 1°56 | 1°34 15 | sage 129°9| 76 
Wer. | } 

Manilla .. .. ..| 1°4 1°12 22 | 1,006,500 | 190°6 110 
New Zealand(white), 2°56 1°18 20 | 915,000 173°3 100 
a (tarred); 1°56 1°34 19 869,250 | 164°6 95 








It is hoped that a method of preparing the fibre before shipment, 
that will soften and divide it sufficiently fine to make it suitable 
for the manufacture of textile fabrics, will be ultimately crowned 
with success, 





OLPHERT’S IPROVEMENTS IN THE PREPARA- 
TION OF INDIGO AND INDIGO PRESSES. 

In the preparation of indigo for the market the raw material has 
to pass through a number of manipulative processes upon which 
the quality of the product and the profits of its manufacture very 
materially depend. The most important of these processes have 
hitherto been cumbrous, costly, and wasteful, and have led to the 


invention of a series of improvements by Mr. Richard Olpherts, of 
Ardee, Ireland, and of Khan, Mirzapore, and Begum Serai 
Pirhoot. These inventions seem likely to effect important 
changes in the system of indigo manufacture. 

The improvements patented by Mr. Olpherts are of two distinct 
classes, the first relating to the treatment of the indigo in the 
vats, and the second to its being pressed into a solid mass, and 
cut into cakes, Hitherto the indigo in the vats has been beaten 
with paddles by coolies, or dealt with by mechanical arrange 
ments; this method is now superseded by the new invention, 
which consists in forcing currents of air through the indigo in the 
vats, so as to keep the liquid mass in a state of agitation, or 
‘* work,” for the requisite time to effect the necessary disintegra- 
tion. This is accomplished by placing in the lower part of the 
vats containing the liquid indigo a series of pipes, which are con- 
nected with a main pipe, leading from a blowing cylinder, such 
pipes being provided with a number of apertures, e air, forced 
through the main pipe, issues through the apertures, and keeps it 
in a state of agitation. 

Fig. 1 in the annexed drawings is a plan, and Fig. 2 section, 
showing the invention applied to two vats. A, A, are the vats ; 
B, B, is a main pipe of about 5in. diameter, leading from the 
blowing cylinder C; d, d, are branch pipes of lin. diameter, 
these have a number of perforations of about 4 of an inch in dia- 
meter, which are drilled some at the bottom, some at the sides, 
and others at the top of the pipes. The air forced through the 
pipe B enters the branch pipes d, d, and issuing through the 
aperture keeps the liquid mass in the vats A, A, in a state of 
agitation, thus effeeting the requisite aération and disin tion. 
In the case of a number of vats being side by side, as is 
usually the case at indigo factories, a main pipe may be laid along 
the full length of the range, with a supplementary main pipe for 
each vat ; the general main pipe would, in this case, be furnished 
with valves to shut off the current of air from any one or more 
of the vats, according to requirement. 

The improvements in tengo presses are somewhat more com- 
plex, and are certainly fully — in importance, 

According to the process hitherto followed in the manufacture 
of indigo, in order to form it into solid cakes it has been usual to 
place the indigo, from which as much water as has been 
run off, or has been separated by filtration, into a press box lined 
with cloth. The sides of this box have been of two rectangular 
frames of wood. The bottom, top, and sides of the press-box 
have been perforated to allow the escape of the water. 
The perforated top, which is the follower or ram of the press, has 
been forced down 7 by two screws and nuts, with the aid of 
a spanner about 12ft. long, the two ends being screwed alter- 
nately, and the operati quired the united strength of 
twelve men. The press beam through which the screws pass has 
been a block of hard wood. In some cases a third or central 
screw has been employed between two press boxes or tiers, and 
this has increased the inconvenience of the screwing operation. 
The platform for the press box te rest upon hasu ly been made 
of two or three balks of timber. The oo a ep Seenah this 

latform, and have generally been retained in their places by 
fo heads and by side wedges. 





e force required to press indigo is so great as often to make 


this whole arrangement 





and cause loss in various ways. 
uch, the centre of 
outer parts, and 


When the press beam or the platform yields m' 
the block of indigo is left much thicker than the 
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is not sufficiently pressed. In such cases it becomes impossible to 
a the centre sufficiently, and unsoundness is thus caused. The 
locks of indigo are sometimes broken by the rebound of the press 
beam, or of the platform when released from the strain ; and as 
their surface is uneven they are sometimes broken when the 
are turned over upon the cutting board. The cubes into whic 
they are cut also sometimes break or crumble in the usual process 
of stamping, oe pager when the block itself has been broken. 

We have had an opportunity of yg = Nye last of the 
patent presses made and just sent out to India by Messrs. S. 
Owens and Co., the makers, and subjoin a few particulars as to 
its construction. 

In the improved presses the cumbrous timber frames and boxes 

are dispensed with, and the defects referred to overcome, the 
inconveniences got rid of, and economy-in {fabour, time, produce, 
plant, and space are effected. In the new screw press the use of 
timber is entirely dispensed with, and iron is substituted. The 
presses are worked by nuts, on the screw and mene principle, 
the screws and nuts being alternately right-handed and left- 
handed, to prevent the end strain or thrust of the mt screw 
shaft being discharged on the brackets or bearings which carry it. 
The press beam is of wrought iron, and the motive power 
works by a wheel or winch ; even pressure is insured, and the 
work is easily accomplished by one, or, at most, two men. The 
latest improvement introduced is in ing the ——— screw 
shaft work over or through the centre of the press beam, each 
screw gearing into two nuts, one at each side, in place of gearing 
into one nut only. The beam is thus perfectly ced as regards 
the strain brought to bear on it; there is also the alternative 
mqrenemnene of setting the tangent shaft between two beams, 
each worm or screw gearing into the nuts of the vertical screws, 
which pass through both ends of the two press beams. Transverse 
beams are attached to these for the purpose of distributing the 
pressure evenly over the surface. The vertical screws may be used 
to act as stays for the supporting bars of the side of the box. 

In order to make the press boxes of a size equal to the combined 
capacity of a number of such boxes as are now used, and to make 
the patent press equal to the requirements of a factory, the sides, 
false bottom, and of the boxes are made in pieces of such 





sizes and weights as may be easily handled ; they also correspond 
in size, so that by employing more or fewer pieces, as occasion ma 
require, the size of the boxes may be increased or diminis 
The sides of the pieces forming the lid are slightly bevelled where 
they join each other, but are straight where they form the out- 
sides of the lid. The centre piece is bevelled on all four sides, 
forming a key piece, by which the state of indigo undergoing pres- 
sure may be examined, at any time, by simply lifting it up. The 
size of the box may be reduced by simply removing a number of 
the ey 

The sides of the box are of channel iron, When they are 
brought together they are supported, by bars fitted with cottars, 
so as to be available for whatever size the box may be reduced to. 
The pieces forming the sides are kept in position by clamp keys 
let into the upper rim of the channel iron. 

For the lining of the box, sheets and corner pieces are em- 
ployed, and by an arrangement of wires set along the floor of the 

x over the sheeting the block of indigo may be cut in the press. 
The wires are attached to rollers, two of which—namely, a long 
side roller and a short side roller—may be square in ly, while 
the interiors of the rollers which are opposite to them are round. 
The ends of the wires may be attached to spools or shuttles, those 
on the round-bored rollers forming the handles by which to draw 
the wires for cutting. The other spools may be set in the square, 
to enable the wires to be bound round their small spindles, to 
insure tension before dropping them into place. 

Among the advantages claimed for the new improvements that 
have been already referred to, there are others, ially in con- 
nection with the mode of cutting the indigo, of great importance ; 
uniformity in thickness of the block is insured, and all breakage 
frdm turning it over is avoided ; pa reduced to a 

boxes can be locked during the absence of the 
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manager. There will be a saving of waste indigo and broken 
ae uantity of sheeting will suffice for lining the 
xes, a 


of = number of men may accomplish more 


By the attachment of to the as many boxes as may 
be required could be drawn backwards anil forwards on an endless and 
chain and pulleys, the boxes being provided with wheels on 








eccentrics. By the addition of such rails one press might be made 
to do the entire work of a factory, by simply adding as many boxes 
as may be required to hold the liquid indigo which has to be 
eae daily. The press is also applicable to the compression of 
other substances, as to the extraction of oil from seed, for example, 
and the production of oil cake. We annex plan and sections of 
the improved patent press. 





Sourn KENsINcToN Museum. — Visitors during the week 
ending June 29th, 1872:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 12,558; Naval and other 
collections, 1280; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 6 p.m., Museum, 3061; Naval and other 
collections, 76 ; total, 16,975; — of corresponding week in 
former 13,102 ; total from the opening of the Museum, 
11,731,107. — Bethnal-green Branch of the South Kensi mn 
Museum: Visitors during the week ending June 29th, 1872 :— 
On Tuesday and Saturday, free, from 10 a.m. to 10 p.m., 47,298 ; 
on Wednesday, Thursday, and Friday, admission 6d. ; from 10 a.m. 
till 6 p.m., 3585 : 50, 

ITEMS IN AMERICAN NavaL Estimates.—The Naval Appropria- 
tion Bill, as it now stands, after having passed through the hands 
of a Conference Committee, includes the following appropria- 
tions :—For surveying in the Pacific, 50,000dols.; for making 
charts, 20,000 dols. ; to enable the Secretary of the Navy to carry 
on‘his experiments towards converting heavy smooth-bore guns 
into rifl , with a view to obtain a combination pew 
ing the qualities of both smooth-bore and rifle, 40,000 dols. ; for 
experiments in ordnance, 20,000 dols ; for the torpedo corps, 
98,000 dols. ; ‘‘ for an additional ration of tea or coffee and sugar, 
to be hereafter allowed to each seaman, to be provided at his first 
ee for the eng of a licence to use in all the 
works of the United States, Gorman and Siegfried’s — of 
tempering steel for the term of their patents, 10,000 3 and 
for the purchase of the right to manufacture and use on Govern- 
ment vessels the Emery and Cheney patent elastic chain 6 
$ — reliever, 12,000 dols.—New York Army and Navy 

ournal, 
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THE SALE OF THE INEER, | have been secured by the Paris authorities. According to | the engine furnace, with a view to prevent any disagree- 
FOREIGN AGENTS FOR “ahem - — the system pursued for some years in the French | able odour. The dried mud forms the manure. Dr. An- 
PARIS.—Madame Borvans, Bus @ is Bungee et capital, the foecal matters are removed from the houses in | derson asserts that at Nuneaton he can produce a ton of 
SIENNA — Moser. Bae 3 Conk carts and wagons, and transmitted to La Villette and | manure at a cost of 15s., or from eight to ten tons per 
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TO OORRESPONDENTS. 


o.° ee & sie See eens a 
must therefore request our correspondents copres. 

*.* All letters intended Jor aed de ENG: a 
ing questions, must be accompanied name address 0, 
the writer, not ily for publication, but as a proof of 

~ No notice whatever will be taken of anonymous 


good faith, 
commun ' y : 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 

Aceng ype intended for insertion in this column, must 

cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. e stamp, in order that 
answers received by it may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Op SusscriBeRr.— There is no special work on so small a subject. Any good 
arithmetic will supply all you want. ’ 

J. A C.—The plan would not work, because it takes no cognisance of the 
high temperature of the gases, to which much of the pressure is due. 

A. B. M.—Yes, and it has been proposed long ago. The idea has never been 
worked into a perfectly practical shape. Siemens has, however, applied the 
principle in the construction of a very elegant steam engine governor. 

S. C. H.—We have seen dozens of sueh castors ; as drawn by you they would 
make a good job, but the moment the cabinet-maker’s ironmonger gets hold 
of a good idea he is certain to degrade it, therefore we never sui any castors 
in actual use so well proportioned as that the sketch of which you have 

‘orwarded. 

sD. G.—We regret that we are unable to recommend such a book as you 
want ; it has no existence, nor can it have when we Jind such enormous dis- 
parities exist in practice. Thus one eminent firm of marine engineers 
use a factor of safety of about twelve, while another use a factor of about 
six. Roughly speaking, the first firm make things twice as strong as the last. 


RooErs, 47, Nassau-street. 











TESTING CRANES. 
(To the Editor of The Bngineer.) 

S1r,— What is the rule amongst makers of cranes for lifting, as regards 
testing to satisfy the purchaser—is it the actual weight that the crane is 
sold to lift — move, and if not, what percentage ? ye A 

June 27th, 1872. 





REDUCING VALVES. 
(To the Bditor of The Engineer.) 

Sir,—I want to reduce steam in a boiler of 15 Ib. pressure to about 6 Ib. 
for an operation. I have seen at least a dozen reducing valves, but few 
seem to me to possess the eee qualification—correctness. Can any of 
your readers name a thoroughly reliable reducing valve which will = 
form the office I require correctly ? P. H. 





COTTON SEED MACHINERY. 
(To the Editor of The Bngineer.) 
Srr,—Can any of your readers tell me who makes machinery for the 
disintegration of cotton seed, to produce oil, pulp, and food for cattle ? 
London, July 8rd, 1872. A. C. 





QUICKSILVER ENGINES. 


(To the Bditor of The Bngineer.) 

Sir,—I should feel obliged if any of your readers would pa me the 
address of Mr. James Howard, the fen mal of a quic’ ~ 
applied about twenty-five years ago ; any particulars concerning the 
inn of such mechanism. This invention was mentioned by Mr. 

ical Engi s held in Nottingham. 


+4 Rhaaiin 





Bramwell at the 





i.) 
Newton Moor, July 8rd, 1872. W. WALKER. 
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DEATH. 


On the 25th inst., at 10, To! - , Tollington Park, N., Joun 
James Finvayson, Assistant Resldeot eer on the Salado Extension 
es Great Southern of Buenos Ayres Railway, aged twenty-four years. 
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SEWAGE ENTERPRISE. 

A GREAT experiment in the treatment of sewage is about 
to be made by the city of Paris, or rather by the Peat 
Engineering and Sewage Filtration Company of London. 
It seems remarkable that while the Metropolitan Board of 
Works are apparently at a loss as to any certain method of 
utilising the sewage of the British capital, a London Com- 
pany should obtain a fifteen years’ concession of the sewage 
of Paris. It is true that the Metropolitan Board made a 
concession of the northern sewage Of 1 London some years 
ago; but the terms were very different from those which 





Bondy. In seme cases the houses have movable receptacles 
for the purpose of holding the excreta. In other instances the 
rape 0 principle is adopted. As far as possible the liquid 
is allowed to run off into the sewers, leaving the compara- 
tively solid matter behind for removal by the carts. The 
movable receptacles are carted to La Villette, where they 
are transferred to barges which convey them to Bondy by 
way of thecanal. The excrementitious matter which is not 
thus packed away is discharged, from the vehicles at La 
Villette, and is thence pumped by steam power through a 
cast iron pire to Bondy. At this favoured spot the whole 
of the offensive matter is thrown into a number of open 
pits some twenty feet deep, occupying several acres of 
und. Here a precipitate is formed by evaporation and 
eposition, five years or more being allowed to elapse before 
a pit is emptied. The atmospheric evaporation creates a 
frightful nuisance ; but vegetation flourishes amazingly, 
enriched by the ammonia with which the air is laden. 
Evaporation, however, fails to do #1] the work, a portion of 
the fluid bemg pumped into the Seine by a small steam- 
engine. The solid matter removed from the pits is first of 
all spread out to dry, then stacked up, and finally reduced to 
powder, in which state it is sold as manure. In addition to 
the manufacture of this “poudrette,” the works at Bondy 
make a certain quantity of sal ammoniac and other 
chemical products ; but “ poudrette” is the principal article. 

The buildings and plant at La Villette and Bondy are 
maintained at the expense of the Paris authorities. The 
contractor is paid by the householders, according to a fixed 
scale, for the removal of the excreta from the premises, 
while, on the other hand, he—or rather the contractor at 
Bondy—pays the municipal authorities so much per cubic 
metre for the matter removed. Formerly the Bondy con- 
tractor paid the authorities 1f. per cubic metre for the 
more solid portion, and lf. 25e. per cubic metre for the 
liquid. The manufactured article of course belongs to the 
contractor. In reality there are several contractors or com- 
— dealing with the Paris sewage, and they are not 

und to take the excreta to La Villette unless they choose. 
When the tenders for the treatment of the sewage at 
Bondy were opened by the municipal authorities the other 
day, the highest price offered by a Frenchman for the semi- 
solid excreta was lf. 30c. per cubic metre. Another 
party, not a Frenchman, offered 3f. 50c. But when 
the tender of the Peat Engineering Company was 
opened a perfect sensation was produced, the terms offered 
being no less than 6f. 7c. per cubic metre! An in- 

uiry was promptly made whether the deposit money, 
£20,000, had been provided, and this being answered in 
the affirmative, the tender was accepted, the concession to 
commence from July Ist. It would appear that the con- 
tract now entered into relates solely to the treatment of 
sewage, and has no reference to the collection. The Peat En- 
a Company are bound to deal with all the nightsoil 

rought on to the ground at Bondy, the municipal 
council undertaking that a certain quantity shall be forth- 
coming, any default in that respect subjecting the autho- 
rities to a penalty of half a franc per cubic metre for the 
quantity deficient. It might be said that the penalty 
ought to be equal to the price ; but of course the autho- 
rities made their own terms in regard to the penalty, and 
evidently never er to get such a prodigious figure 
for the article they to sell. 

lt is important to know, in the interest of the British 
public, how the Peat Engineering Company can expect to 
realise a profit on sewage matter bought at so high a price. 
Their plan is to treat sewage with charcoal, and they <al- 
culate that a ton of this disinfecting material is equal to 
the absorption of at least two tons of solid sewage matter. 
This they purpose to reduce to powder, packing it in bags 
for conveyance or storage. Their mode of treatment is 
just coming into operation at Bradford, in Yorkshire, 
where the sewage of 150,000 inhabitants, amounting to 
more than 5,000,000 gallons per day, including the waste 
liquors of numerous dyeworks and factories, is to 
filtered through charcoal, arranged in several rows of beds 
700ft. long and 4ft. wide, each particle of sewage having 
to pass through 12ft. of charcoal. The plan psy Ae tried 
at the workhouse of Stoke-upon-Trent, where the flow is 
from 10,000 to 20,000 gallons per day, the inmates being 
650. The Stoke filters are only equal to the treatment of 
10,000 gallons | pe day, and cannot deal efficiently with the 
amount of flui which accrues in wet weather. The char- 
coal, after doing its work in the filters, is mixed with 
ashes, and aunt to a manure factory at Newcastle-under- 
Lyme. It is there treated with a mixture of sulphuric acid 
and ammonia to bring it up to a standard strength, after 
which it is reduced to powder and sold at £4 per ton. The 
introduction of ammonia, by which a specified strength is 
secured, prevents these data from being used as a clue to 
ascertaining the fertilising properties of the charcoal as 
taken from the filters. e company, however, are con- 
fident of success. 

Nuneaton, in North Warwickshire, having been placed 
under an injunction by the Court of Chancery, prohibitin 
the discharge of its sewage into the Anker, has constructed 
a complete system of sewerage, and has availed itself of the 
cam process of Dr. Anderson, as carried out by the 

eneral Sewage and Manure Company. The process is 
very much like that of the A. B. C. Company, only with- 
out the B. and the C. An aluminous shale is treated with 
sulphuric acid, so as to produce a crude of alumina. 
The sewage is admitted into tanks, and the sulphate 
of alumina, dissolved in water, is then thrown in, followed 
by a little slacked lime. Sulphate of lime is formed, and 
the alumina is set free. Precipitation follows, and the 
water being run off, the mud is Yischarged into ets of 

i iron wire lined with flannel, which act as 
strainers, As these baskets become filled with mud they 
are lifted by means of and the deposit is thrown on 
toa floor of sheet iron heated from beneath by hot air from 


week at a cost of £7, including everything. The works 
are put up at the expense of the local board of health, 
and cost nearly £5000, the Sewage Company paying only 
£10 a year rent. The population is 7000, and the average 
daily flow of sewage nearly 200,000 gallons. There are 
scarcely any water-closets in the town, but factories, tan- 
neries, and mills, together with the house-washings, make 
a tolerably foul sewage. If there were more water-closets 
there would be more water, and the sewage might be none 
the richer—a fact of some consequence in relation to the 
-closet system. That a town with less than twenty 
water-closets should have an injunction against discharging 
its sewage into the adjacent river is rather a startling fact. 
But for the injunction, Nuneaton might never have been 
sewered. The town has been sewered in order to bring 
all the noxious fluids to one point, there to be dealt with 
as may be thought best. In order to secure the purity of 
the effluent water, the Sewage Company propose taking 
two acres of land to act as a filter. With regard to the 
, of the manure, the material at Nuneaton is said to 
ow a value of £2 per ton, according to chemical analysis, 
and its agricultural value is expected to be higher. The 
manure is calculated to contain about 20 per cent. of 
foreign matter and 80 per cent. sewage, the foreign matter 


being chiefly sand and water. In the A. B. C. manure 
of the Native Guano Company the sewage matter 
forms about one-half. The manure of the Phosphate 


Sewage Company—another claimant for the honours of 
precipitation—is enriched with —— on the basis of 
sewage, and, therefore, commands a higher value. On the 
other hand, General Scott proposes to burn the organic 
matter of sewage as so much fuel, to aid the calcination of 
the deposit, which he thereby converts into Portland 
cement. General Scott precipitates the suspended matters 
by adding clay and lime to the sewage, thereby providing 
a portion of the materials for forming the cement. Omitting 
the first outlay, as also the wear and tear of plant, General 
Scott calculates on a profit of £1 or £1 5s. per 1,000,000 
gallons of sewage. At this rate the Nuneaton sewage 
would only clear about 30s. per week, as compared with 
Dr. Anderson’s estimate of £9 to £13. How far the 
General Sewage Company may be able to verify this latter 
estimate remains to be seen. In either case the effluent 
water is available for irrigation. 

Two irrigation plans have lately been rejected—that of 
Rochdale by a parliamentary committee, and that of 
Birmingham by the House of Commons, in a debate on the 
third reading, concerning which it would appear that the 
House scarcely understood the subject with which it dealt 
in so unusual and summary a manner. But there is a 
third irrigation plan, which has been thrown over in a 
different way—namely, that of West Ham. Of the West 
Ham scheme very little is known by the public; but its 
history is not a little remarkable. The district contains a 
population of 70,000, and this number is undergoing rapid 
augmentation. Cut off from the main sewers of the metro- 
a West Ham continued to discharge its sewage into the 

, ultimately bringing down upon itself the displeasure 
of the Lea conservators, who exercised their powers so as 
to prohibit the pollution of the river. Accordingly Mr. 
Lewis Angell, C.E., engineer to the local board, prepared 
a plan for utilising the sewage by irrigation, the site 
selected consisting of 750 acres in the vicinity of 
Barking and Dagenham, the cost of land, works, Xc., 
being put down at £120,000. The plan was prepared 
prior to the establishment of the Local Government Board, 
and appeared to meet with the favour of the imperial 
authorities. But when Mr. Stansfeld came into office a 
change of policy was apparent. The local board hadarranged 
for the purchase of the land, and everything was ready for 
the formal sanction of the central power, when to the 
dismay of the local board of West Ham they were called 
upon to abandon their scheme and adopt some form of 
the tank system—that is to say, a precipitation process, 
Tanks were accordingly constructed at Canning Town, on 
the banks of the Lea, close to the local outfall. But the 
inhabitants of Canning Town rose up in alarm and pro- 
tested against the scheme, expressing their abhorrence of 
the proposed sewage “ lakes.” On the other hand, Barking 
was intolerant of the notion that the sewage of West 
Ham should be brought through its borders on the way to 
the proposed sewage farm, though the Barking people 
seemed willing to consent, providing they were allowed to 
use the sewers themselves. Barking, we may observe, is 
not a remarkably clean place, neither is Canning Town a 
particularly sweet one. But the controversy was suili- 
ciently hot to bring about a governmental inquiry of con- 
siderable length, conducted by Mr. J. Thornhill Harrison, 
at which inquiry the local board of West Ham, the Rate- 
payers’ Association, the inhabitants of Barking, and the 
_ of Dagenham, all had something to say. Figura- 
tively it was a sort of free fight, carried on in a very un- 
savoury region, and the end of it all is this—that Mr. 
Harrison condemns the farm and approves the tanks. 

Since this rejection of their irrigation scheme the West 
Ham local board have been to ing to see the working 
of General Scott’s sewage cement plan, of which some trials 
were made at Canning Town during the progress of the 
Government inquiry. Unquestionably, Canning Town, 
West Ham, Barking, and all the places about there, need 
physical purification of some sort. The sanitary condi- 
tion of the environs to the east and north-east of London is 
perfectly frightful, and cannot be neglected any longer 
with safety to the metropolis. In reference to the general 
question, we may observe that any “tank” company, 
which may prove itself equal to the practical exigencies of 


the sewage problem, will have a fine future before it. 
Possibly ws ge and precipitation will have to shake 
hands, though hitherto there been very little goodwill 


between the advocates of the two systems. 
PORTABLE ENGINES. 





a small furnace, the same hot air being also drawn back 
over the surface of the mud, and ‘carried into the flue of 


Ow Monday, the 8th inst., the portable engine competi- 
tion commences according to the programme of the Royal 
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Agricultural Society at Cardiff. It is not only possible, 
but probable, however, that the trials will not begin till 
Tuesday, Monday being spent in getting engines into place, 
testing the brakes, and carrying out a host of little arran 
ments, and overcoming numerous, though slight difficulties 
which always retard the operations of the judges during 
the first day or two. Enough will have been » hey how- 
ever, during the first three or four days of the ensuing 
week to enable our special correspondents at Cardiff to 
supply our readers with much interesting matter. The 
portable engine trials of this year are looked forward to 
with no small anxiety by the whole community of agri- 
cultural engineers. Firms which have always taken high 
places must be prepared not only to encounter keen rivalry 
among themselves, but to do battle with some outsider 
who may blow all their fond anticipations of a new 
triumph to the winds. As in horse racing, so in portable- 
engine racing, a “dark one” may at any time appear in 
the field. Hitherto, it is true, that none of these “ dark” 
engines have ever achieved a success ; but no man can say 
that this condition of affairs can last for ever, and the 
possible success of some hitherto little known firm always 
adds to the excitement attending these contests. The 
chances are all in favour of the older firms, however, and 
it is worth while to explain why. We have often been 
asked how it is that prizes go year after year, or more 
accurately, trial after trial, to certain firms ; and we shall 
= to answer the question to the best of our 
ability. 

The construction of a portable engine which shall run 
for eventhree and a-half hours on the brake, with an allow- 
ance of 141b. of coal per actually effective horse-power, is by 
no means an easy task. To make an engine which will 
under the same conditions run for four hours and a-half 
is a work cf really enormous difficulty. It can only be 
solved, and we have no hesitation in saying this, by those 
who have devoted a lifetime and a fortune to the work. 
The theorist is utterly at a loss here. He may be perfectly 
right in his reasoning. The accuracy of every law upon 
which he acts may admit of the clearest definition, but 
without enormous experience he is certain to fail in reducing 
these laws to practice, and in combining them in one har- 
monious whole. For example, we have again and again 
seen portable engines fitted with cylinders perfectly 
jacketed all over, expansion slides, excellent boilers fed with 
water at 212 deg., friction reduced to a minimum, and, 
in one word, every resource that science can suggest 
employed to secure a successful result, and yet not more 
than a three hours, or three and a-quarter hours run could be 
got out of them. Ask the theorist why! and he is at a 
dead loss, All the conditions he can dictate have been 
complied with, and yet, in such a contest as that impend- 
ing at Cardiff, his engine would be nowhere. aa os 
— builder of racing engines the same question, and 
ie replies at once that “the engine is wrong all over,” “that 
there is no part in her right ;” and that he is correct in his 
statement he proves by bringing to the brake an engine 
externally the same, possibly by no means so fully com- 
plying with the dictum of the theorist, and with this 
engine he distances all competitors, and runs four hours 
and a-half or even more. Those who fancy that we can 
explain on what success depends in constructing a racer, 
will, we fear be disappointed if our explanation is to in- 
clude a dissertation on proportions and dimensions, and cut- 
off valves, and pistons, and boilers. The art of constructing 
racers is an art not written, and impossible to write. Not 
only must it be learned by practical experience, but there 
are those who never can learn it. The art can only be 
acquired by men possessing a certain class or type of con- 
structive ability, which may deservedly be called genius; 
it is born inthe man ; it cannot be acquired. But we can 
explain the nature of the process by which a racer is con- 
structed, and the means adopted in securing a successful 
result when once the design has been prepared and the 
engine constructed. 

Itisof course known long beforehand thata portable engine 
competition is to take place. Thus every one knew last 
year at Wolverhampton that portable engines would be 
tested this year at Cardiff. The general conditions of the 
trial are also known very early. It is a mistake to ima- 
gine, as some do, that these conditions are dictated by the 
Royal Agricultural Society out of mere whim or caprice. 
On the contrary, they are invariably prepared with the 
utmost regard for the interests of those who are the prin- 
cipal purchasers and users of — engines. The 
moment the conditions are made public the intending 
competitor commences to prepare a design—or, it may be, 
to modify a design already prepared so as to make it 
comply with the conditions. Thus a good 10-horse design 
might be ready which will not suit without alteration if 
the competitor be limited to engines of 8-horse power. 
In preparing this design the competitor who really knows 
what he is about is guided almost entirely by experience. 
If he introduces any novel device, he takes care so to in- 
troduce it that it can be discarded if need be in favour of 
some other expedient to secure the same end already well 
known and fully tried. As for the teachings of theoretical 
science, they are but little studied. A jacketed cylinder 
is used as a matter of course; but science teaches nothing 
as to how the jacket is to be made, or what the thickness 
of the cylinder inside should be. The steam is used expan- 
sively, of course. Theory says expand as much as pos- 
sible, but practice tells a very different story; so the 
grade of expansion is always made adjustable in the first 
Instance. ‘ 

In designing the boiler the same principle is adopted. 
Theory says that the largest possible heating surface and 
slow combustion should be adopted; but practice has 

roved that there is a certain rate of combustion best foreach 
oiler, which can only be determined by experiment, and 
to which theory gives no clue whatever, so the grate is 
always made large enough to admit of adjustment. 

At last engine and boiler are complete—say, if all goes 
well, about December. The engine is then taken to a 
special shed, and set to run ona brake as precisely similar 


P 
as possible to the brake used by the Agrcciinaal Society. 





She is then run for some days without thought of the duty, 
just to get everything down to its bearings, and to see that 
all works smoothly without heating or discomfort. Then 
commences a series of trials usually extending over months, 
during which a host of experiments are carried out to de- 
termine the best speed, the best point of cut-off, area of 
grate, calorimeter of tubes, &c. he labour involved in 
these tests must be experienced to be credited. They de- 
mand all the patience as well as skill that a man can dis- 
play. One week it is found that the engine does very 
well—an apparently insignificant change is made in a 
minute detail, and the engine does much better. The alte- 
ration is pushed a little further, and all the good that was 
done by the first change is undone by the second. So the 
work goes on with varying success, until at last a point is 
reached beyond which it is found to be impossible to go. 
A racing portable engine of the first class is, whatever a 
few carping critics may say, one of the most perfect em- 
bodiments of mechanical genius and skill in the world. 

It will easily be gathered from what we have said that 
the number of firms capable of building a first-class racing 
portable is limited. In the first place, the cost of getting 
up such an engine is very great. It is not only that the 
engine itself is expensive, but that the work of training her 
and bringing her into condition costs much money. A first 
class fireman, a brakesman, and a water and coal 
tenter must be always employed, besides which the ser- 
vices of the manager, head draughtsman, and probably one 
of the heads of the firm are more or less constantly re- 
quired ; so that altogether it requires no small amount of 
enterprise to compete at the Royal Agricultural Shows. Of 
course what we have said does not apply to all firms; only 
too many put off building their racer till the last moment. 
They in all probability produce a very excellent engine, 
good in theory and well designed in practice, but because 
they have not allowed themselves sufficient time for expe- 
riment, they go to the brake in the Show Yard in total 
ignorance of the temper of the engine, they are consequently 
unable to do her justice either in proportioning the speed 
to the load and cut-off, or in the vital matter of firing. 
The engine makes a bad run, and is passed over in the 
judge’s reports in silence, she is taken home, experimented 
with for a couple of months, and at the end of that time 
has been brought up to do a duty great enough to give a 
reputation to any firm. If the two months run had come 
before the show instead of after it, there would have been 
joy and rejoicing instead of tribulation and vexation of 
spirit. 

We cannot conclude this article without saying a few 
words concerning the gentlemen who about the time of the 
Royal Agricultural Society’s show, rush into print, and 
proceed to denounce the practice of all the builders of port- 
able engines in the kingdom. These men, however skilful 
and able they may be in other respects, practically know 
nothing of portable engines. They have but one theory on 
the subject, which is, that such engines should be built 
much smaller, run at much higher speed, and worked with 
much higher pressures than are now adopted. A fair speci- 
men of this style of argument is supplied by alletter published 
last week in the pages of a contemporary. The writer— 
after, as usual, falling foul of the Royal Agricultural So- 
ciety—proceeds to advocate a style of engine which has 
actually not a single feature to recommend it—not even 
novelty. Thus the cylinder, crank shaft, &c., are carried 
in a cast iron frame of weak design. The first portable 
engines ever built were fitted with these separate cast iron 
bed plates, and'they have universally been abandoned 
after a long and careful test of their merits and demerits. 
The pressure to be carried is 1301b. on the square inch, 
the proposer being apparently oblivious of the fact that— 
to say nothing of such pressures being totally out of place 
in any engine driven by an ordinary farm labourer—they 
invariably entail an excessive outlay for repairs as regards 
the cylinder, piston, valves, and valve seats. But we 
cannot do better than give the following particulars of the 
dimensions of the 8-horse power engine proposed by the 
gentleman in question:— The boiler pressure is to be 
1201b., the cylinder is to be 6}in. diameter and 9in. stroke, 
and the engine is to make 240 revolutions per minute. 
She is to have 96 square feet of heating surface, 
and 2°4 feet of grate. The tubes are to be léin. in 
diameter outside, and the boiler is to be 2ft. 3in. 
in diameter. This, it will be seen, is simply a rechauffé 
of the old high speed, high-pressure portable long since 
banished, we thought, to the limbo of unhappy suggestions. 
We need hardly stop to point out that, even though such 
engines were proved to be more economical than ordinary 
engines in the matter of fuel, no farmer or contractor 
would buy them. Unless the materials and workmanship 
were of the highest ible class they would be conti- 
nually in trouble, oul cenmbaiiy their first cost must be 
very considerable. We are unable to find in what respect 
the engines would be better than those now built. The 
oe ate coolly estimates the consumption of water per 

1orse-power per hour in ordinary engines at 45 Ib. to 55 1b., 

which is greatly in excess of the truth while the boilers 
are clean; and he claims for his engine that she would 
work with 25lb. to 30]Ib. of water per horse per hour. 
Unfortunately for this statement, it is of necessity unac- 
companied with a shadow of proof. 

The manufacture of portable engines constitutes an enor- 
mous trade in this country. English portable engines are 
sent to every portion of the known world. There is not 


, in existence a more —— body of men than the 
| agricultural engineers of 

, they have thrown away a good chance and refused to 
, adopt a system of construction which would confer the 


reat Britain. Is it likely that 


advantages promised by the gentleman whose lucubrations 
we are criticising? Common sense will answer the ques- 
tion, and our readers may rest satisfied that such great 
firms as Clayton and Shuttleworth, the Reading Ironworks 
Company, Robey and Co., Marshal and Sons, to name but 
a few of many, have discovered very excellent reasons for 
the proportions they have adopted, the at which 
their engines run, and the pressures to which they load 
their boilers, It is equally absurd to assume either that 


they cannot, or that they will not, make better engines 
than those which now command a cosmopolitan market. 


HARBOURS OF REFUGE, 


Very recently the question was discussed in Par- 
liament whether any further expenditure should be 
incurred with re, to the harbour and breakwater of 
Alderney, or whether the further prosecution of the works 
should abandoned? If we are to judge from the last 
“Report” of the Engineers of Harbours, it would seem 
that the latter is the course which has been adopted. It is 
stated in the report that “the contractors, having receive:l 
notice that their contract was to be terminated, dismissed 
most of their workmen, and made preparations for the 
removal of their plant.” Since that time they have been 
engaged in pulling down their workshops and buildings, 
and in taking up the rails leading to the quarries. The 
whole of the work at Alderney is known to have termi- 
nated in a complete failure in every point in which it 
might have been a success. The harbour affords no 
shelter, no depth of water, and no anchorage ground, 
Year by year it silts up and is liable besides to be 
utterly destroyed by a heavy gale. A very serious 
breach was caused by a storm which occurred in 1870, but 
prompt measures being taken to repair it the damage went 
no further. What will take place when the next breach is 
left to repair itself it is not difficult to predict. It would 
be to no purpose to endeavour to trace to their origin the 
various causes which have led to so costly and so disastrous 
a blunder on the part of those who have the administration 
of the national funds. Under the circumstances, deplora- 
ble as they are, it is in all probability the wisest plan to 
abandon all further operations, and not to fall into the 
error of throwing good money after bad, still when the works 
are left to themselves they will speedily become dilapi- 
dated, and, instead of being a protection and shelter to the 
mariner as intended, they will prove a source of danger. 
A beacon of some kind will be needed, and it might appro- 
priately carry a board on it with the inmnietice- >” lees 
lies a million and a quarter of the public money.” 

It will be found interesting to inquire a little into 
our legislative system of harbour building; we do not 
mean in a constructive or engineering sense, but in 
a parliamentary sense. The usual course appears to 
be to obtain an estimate, usually only an approximate one, 
of what a harbour or breakwater will cost, and then to 
vote a certain sum every year for its construction. It 
matters nothing whether the work is urgent or otherwise, 
whether it proceeds quickly or slowly. much money is 
available for the year, and no more. The harbour and break- 
water of Alderney were commenced twenty-five years ago, 
and latterly £20,000 per annum was the sum granted for 
their construction. But taking the whole cost of the works, 
and dividing by the number of years occupied in their pro- 
gress, the average annual sum amounts to £50,000. The 
similar works at Dover have also been twenty-five years in 
progress, and the average annual grant amounts, in round 
numbers, to £26,000. A third example is to be found at 
Holyhead, and although it does not appear in the report 
that any annual sum was authorised for the construction of 
the works, the average expediture reaches £60,000. With 
respect to the failure of the first-named of these works, 
and the question whether the other two will be worth the 
money they have cost, at present we have no remarks to 
offer. The subject most deserving of consideration is the 
time occupied in the construction of works of this character. 
Can we afford to wait twenty-five or thirty years before a 
harbour of refuge can be built? It is to be presumed that 
when a harbour is required it is urgently needed, and that 
could it be created instanter by the struke of a magician’s 
wand, it would be not a whit too soon. The system, there- 
fore, of constructing a harbour in piecemeal fashion, adding 
a bit year by year, without the slightest regard to neces- 
sity or emergency, is clearly unsound. How would it 
answer with respect to engineering works undertaken by 
private enterprise! Imagine a railway, which, in point of 
— utility, is not so important an undertaking as a har- 

ur of refuge, being made only at a given rate per annum. 
In fact, the very reverse of the system pursued under 
Government supervision is that of the contractor, who is 
the man who really understands work of this description. 
His motto is that directly an undertaking is commenced the 
“sooner the job’s done the better.” So far as public works 
are concerned, which are carried out by the aid of the 
public fuuds, the reason put forward for the piecemeal 
method pursued will, of course, be that the available funds 
do not resemble the capital of a private company, the whole 
or any part of which can be disbursed as it is required. 
Only so much money can be granted each year, and con- 
sequently only so much work can be done. There isa grain 
of truth in this argument, that is all. A glance at the 
annual parliamentary estimates is quite sufficient to demon- 
strate that sums considerably larger than fifty or sixty 
thousand pounds are yearly ted for purposes whose 
utility is at best very doubtful. ile millions 
can readily be found for schemes of a private cha- 
racter, which are often very little better than reckless 
speculations, it is surprising that a few hundred thou- 
sands cannot be obtained from the Government for under- 
takings which are confessedly of national importance. To 
suffer works, the completion of which is of daily moment, 
to remain in an unfinished condition for years rather than 
increase the grant of money necessary to finish them, is a 
piece of financial legislation peculiarly British. 

Admitting that there is no absolute necessity for a har- 
bour to occupy thirty years in construction, yet so long as 
it is built upon the old plan its completion must require 
a comparatively large number of years. In order to render 
the proposed work useful in as short a time as possible, 
there are two ways of proceeding. One is to abandon the 
old style of construction and adopt a new; the other, to 

rovide some temporary means of shelter and protection 
or shipping while the permanent works are in progress. 
It must be borne in mind, with reference to the modern 
methods of engineering construction, that one of their prin- 





cipal features is the great rapidity with which they can 
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be employed compared with the older method. Take, for 
instance, a skewbridge, built of stone in accordance with 
the dld plan, and the same structure built on more modern 
principles. The former necessitated the accurate dressing 
of every voussoir and ring to the proper “twist.” Skew- 
backs, face joints, and quoins required — templets, 
and besides, in common with bridges on the square, not a 
single, arch-stone could be set until the abutments were 
completed. Since the introduction of iron all this tedious 
work is dispensed with. Girders are thrown across the 
span, which can be built while the abutments and wing- 
walls are in progress, and it is no exaggeration to state that 
a bridge with an iron superstructure can be built in half 
the time that would be required for the consti uetion of one 
with an arch of masonry. It is not to be assumed, because 
it is found more economical and in every way more con- 
venient to build in iron instead of masonry and brickwork, 
that the older system is unsound, or possesses any inherent 
defect. On the contrary, so far as durability and massive 
stability are concerned, it is beyond doubt that the old 
method of construction has many advantages over the more 
modern. But, in a word, the former does not suit the pre- 
sent age. To every age belongs its own especial distin- 
guishing characteristics, whether they relate to engineering 
operations or ssthetical productions. It is not our inten- 
tion to assume that there is anything radically wrong or 
defective in the present plan of building harbours and 
breakwaters of solid masonry, although the number of 
examples in which failure has been conspicuous would war- 
rant the assumption. In some instances the solid style, 
without being wrong per se, was, for obvious reasons, not 
adapted to the particular site selected, and its unsuitability 
and eventual failure might have been readily predicted by 
any competent, disinterested observer. Putting aside the 
question whether the floating principle is not. infinitely 
better adapted to fulfil the duties demanded of bréakwaters 
and harbours of refuge, without being accompanied with 
the numerous disadvantages of the solid system, it is cer- 
tain that, in point of time of construction, the former pos- 
sesses all those meritorious features which are inseparable 
from all modern systems which supersede older ones. 
As with all untried schemes, however sound their prin- 
ciple and theory may be to competent judges, the public 
naturally look upon floating breakwaters with some degree 
of suspicion. But one point is perfectly clear—instead of 
twenty-eight or thirty years being required to build a 
breakwater of solid masonry, an iron one, on the floating 
principle, could be constructed, moored, and rendered ser- 
viceable in as many months. 








METROPOLITAN WATER COMPANIES.—NEW WORKS. 

Tur whole of the eight metropolitan companies—we learn 
from the last monthly report of Major Frank Bolton, water exa- 
miner—have at present new works in progress, some of them in 
a very advanced state. The Kent Water Company is construct- 
ing new service reservoirs at Deptford and Woolwich, but is not 
making any provision for separating the chalk from their clear 
and very hard water. The New River Company is constructing 
a new service reservoir at Highgate. The East London Com- 
pany is providing for an additional supply by an intake from the 
river Thames at Sunbury, and is also constructing a new reser- 
voir of fifty acres area at Walthamstow. The Southwark and 
Vauxhall Company is providing by new reservoirs for the storage 
of 18,000,000 of gallons of filtered water at Nunhead. The 
West Middlesex Company is providing extra pumping power at 
Hammersmith in a 68in. cylinder engine with a 24in. pump. 
This company will have with the new engine sufficient power for 
a constant supply system. The Grand Junction Company has 
nearly completed a covered reservoir at Kilburn that will store 
6,000,000 of gallons of filtered water. The Lambeth Com- 
pany is constructing a conduit four miles in length to convey 
water from the proposed intake above Moulsey Lock to the exist- 
ing reservoirs and filter beds at Ditton. This conduit will be 
capable of carrying 20,000,000 gallons per day. The present open 
reservoir of the company is being covered, and a new reservoir 
constructed in the same locality. The Chelsea Company is 
about to convert the present reservoirs into filter-beds, and to 
remove the intake from Seething Wells to a point higher up the 
river above the objectionable outflow of the rivers Mole and Rye. 
A reservoir of large capacity—to impound and store water for 
several days’ consumption—is also to be constructed, that will 
obviate the necessity of drawing off water from the river during 
floods. The highest temperature of the water at Ditton during 
June was 63 deg., and the lowest 50 deg. The highest tempe- 
rature of the air in the same locality was 73 deg., and the lowest 
40 deg. The observations are uniformly made daily at 9 a.m. 
The rainfall at Ditton during May was 3°6lin., the highest re- 
corded for the same month during the last ten years. The vege- 
table growth in the filteriag-beds of the Thames and East Lon- 
don companies during the past month has been rapid, and much 
in ro of the average, necessitating cleansing as often as once 
a wee 





ON “LIVING ORGANISMS” IN POTABLE WATER. 


WE are indebted to our contemporary “Food, Water, and 
Air,” for the following article on a subject of special import- 
ance during the summer season :— 

As we were, we believe, the first to employ the microscope to 
determine the exact nature of the organic matter held in suspen- 
sion in many waters, we have some right to express an authorita- 
tive opinion on the question to which such prominence has 
recently been given in the columns of the Zimes of the signifi- 
cance to be attached to the presence of “living organisms” in 
potable water. 

The suspended organic matter contained in many waters is 
proved on examination with the microscope to consist of vegetable 
and animal matter, both dead and living, the dead consisting, for 
the most part, of particles of decaying vi 
tissues, chiefly the former, and the living of either the sporules or 
ova, or the fully developed organisms of a great variety of Fungi 
Aly, including Diatomacee, Desmidee, and Confervee, of 
Infusoria or animalcules; of Entomostracee or water-fleas, of 
Aunelide or worms, and of countless other productians. 

In some waters these several living organisms greatly abound, 
and, indeed, to such an extent, that from a Winchester quart 
filled with any such water it would be possible to obtain illustra- 
tions sufficient to fill a whole volume. Now, it should be 
remembered that these organisms, minute as are many of th 
are all, or nearly all, to be found elaborately described an 
fi in a variety of works on natural history, each having its 
Pp in a system of classification, and each being distinguished by 
a scientific name. 


Now it is especially in the waters of rivers, and particularly 


table and animal | 








those contaminated by sewage, that these living productions most 
abound : these waters may in general be said to swarm with them. 
They also occur abundantly in the water of ponds and lakes, and 
occasionally to a much less extent in the waters of shallow wells ; 
but usually they are absent from such waters, as they invariably 
are from those of the deeper and purer springs and wells. 


The purer waters being free from them, they are therefore in no | 


respect essential to water; they all contain nitrogen, which they 
derive from the nitrogenous matter contained in the water, and 
they are therefore, beyond all question, an evidence of the 
existence of impurity in the waters in which they are found. 

That they also help to purify such water by appropriating a 
portion of the dead organic matter in solution, a fixing it in 
their own living tissues, and so arresting decomposition, is also 
true; but those who drink such waters are still under the 
necessity of swallowing them in the living state. 

Now these well-known and scientifically-named living organisms 
abound in the unfiltered waters of thes Thames, Lea, and New 
River ; but by the process of filtration to which the waters of the 
London water companies are now subjected a very large portion 
of them is removed, but usually by no means the whole. So that 
the number, and variety, and size of the living organisms still 
contained in the London waters after filtration, as delivered by 





the companies to the consumers, afford an excellent test of the | 


efficiency or otherwise of the means of filtration a 

Any person, therefore, who neglects to test by the microscope 
the efficiency of the filtration of any water known to contain such 
organisms neglects to employ a very valuable means of ascertain- 
ing so important a fact. 

So great is the effect of filtration in reducing the number of 
living productions in water, that we are even led to entertain the 
hope that a process of filtration may be devised and practised 
which will entirely, or almost so, free our metropolitan drinking- 
waters from these highly objectionable inhabitants. 

This result, it should be borne in mind, however, is as yet far 
from being realised, 

We now beg to call the special attention of the reader to the 
following remarks. 

It is the belief of many medical men of high position and 
attainments that cholera and some other diseases owe their origin 
and diffusion to minute germs contained in water, and cupeckalie 
in the water of rivers. Well, now, if the process of filtration is 
not efficient enough to remove all those more considerable and 
well-known creatures, which are named, described, and figured in 
scientific books, it certainly must fail to remove the minute cholera 
germs, Xc. 

** Ah, but,” exclaims somebody, ‘‘I don’t believe in cholera 
erms.” Well, at all events, the fact is established, to the satis- 
action of most scientific men, that cholera is communicable 

through the medium of impure water, and that it has thus, more 
than once, been diffused by Thames water ; and if the poison of 
that disease be not in the solid, it must be in the liquid form; and 
if the process of filtration now adopted is not sufficient to remove 
solid impurities—*“ living organisms ”—it is certainly inadequate 
to the abstraction of the liquid poison. 

So, view the matter how we will, it is impossible to arrive at 
any other fair or safe conclusion than that the presence of these 
organisms in potable water is of very considerable importance. 
Bearing all these particulars in mind, we shall now be in a position 
to judge whether Dr. Frankland has exceeded his duty in insti- 
tuting microscopical examinations of the metropolitan waters, and 
how’ far he is open to any just animadversion for publicly 
commenting on the presence of living organisms in such water. 
In our judgment, had he not done so he would have fallen short 
of that plain duty which he has discharged, in the interests of the 
public, so ably and so courageously, That acharge of exaggeration 
should have been made under this head is the more to be regretted, 
since it emanates from those who, from their position and duties, 
should have been better informed than to have made it, and since 
their authority is calculated to mislead, and so do much injury to 
the public. 

With a quotation from one of the reports of Major Bolton, the 
recently appointed water examiner to the Board of Trade, and 
who is, we believe, an engineer, and not a chemist or microscopist, 
and with one or two brief comments thereon, we will bring this 
short article to a conclusion : 

“IT think it is to be regretted,” reports the water examiner, 
“that such terms as ‘ living organisms’ and ‘moving organisms’ 
have been used so frequently and indefinitely. It is well known 
that it is impossible altogether to get rid of the simplest forms of 
vegetable and animal life, which would be understood by such 
terms, even by the most perfect filtration,” &c. 

There appears to us to be far more reason to regret that the 
water examiner, to whom the public, from his official position, 
naturally look for protection, should have penned such a paragraph. 
So far from toe much attention having been paid to the presence 
of living productions in the metropolitan waters, the reverse is the 
case ; me in most examinations of such waters by chemists their 
existence is usually altogether overlooked. We remind the water 
examiner that in the purer waters, those freest from dangerous 
contamination, such as those of springs and deep wells, these 
productions do not occur at all ; that their presence is an evidence 
of impurity ; that filtration, as even now practised by the water 
companies, does succeed in removing by far the greater number of 
these living organisms ; and so far from acknowledging that it is 
impossible altogether to get rid of them by the most perfect 
filtration, we believe that it may be possible; and we are very 
certain that the numbers at present contained in the London waters 
might be still further very greatly reduced by a more efficient 
method of filtration than that now practised. We presume that 
even the water examiner to the Board of Trade will not affirm that 
the method of filtration now adopted by the water companies is 
the most effective it is possible to devise. 

Major Bolton seems very much concerned lest the public mind 
should become alarmed as to the state of the present water supply. 
There is, unfortunatzly, really no fear of any such result. It is 
well known that it is almost impossible to rouse the publicon such 
questions, and that they almost invariably display an apathy as 
marvellous as it is culpable. 





A RIDE ON AN ENGINE. 

We extract the following amusing article from the .Vew 
York Times. It is evident that the writer was intended 
neither by nature nor education for a driver. Still there is 
a certain graphic force about his writing which will call up 
reminiscences familiar, no doubt, to many of our readers 
who remember their first ride on an engine :— 

“ Now, Sir; all aboard,” said the driver of the 8 o’clock evening 
express from New York, as I stood contemplating the ponderous 
locomotive which was to draw usto Albany, I quickly tossed my 
valise up to the fireman and sprang on to the platform of the 
engine Constitution. The next moment the driver moved the 
levers, the engine angrily belched forth a cloud of steam and 
smoke, and we slowly ground our way out of the central depét. 


Of all the grimy, soot-encrusted corners in which I have ever: 


found myself, the little cushioned seat under the window, which 








was mine for the nonce, and which the driver designated ‘‘ the | 


lounge,” as he invited me to occupy it, was far ahead. The dust 
from the soft, bituminous coal, and the fine ashes from the smoke- 
stack, seemed to have penetrated every little nook and cranny, the 
crack of every window-ledge, andevery thread of my cushion, as well 
as the clothing of the driver and fireman. On my arrival at the 
hotel at Albany I was compelled, tired as I was, to go through a 
severe course 
between a pair of clean, white sheets. I went to sleep that 
night utterly lost in an abstruse mental calculation as to how many 
weeks it would take to thoroughly cleanse a man who had been 


soap and water before I could venture to tumble | 
| blooms as the three best steam hammers ever made. 
| the make of a bl 
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an engine-driver for twenty years, or whether it would be as im- 
—_ e to restore his skin to its normal pinky hue as for the 
ithiopian to change his skin, or the leopard his spots. 

At first I was a little bewildered by the clatter, the clanging of 
the bell, and the hoarse shrieks of the whistle as we passed alon 
Fourth-avenue at a slow pace. But on emerging from the Centra 
Park Tunnel into Harlem, and pulling up as we reached the 
bridge over the river, the feeling of confusion passed away, and as we 
i eded at a moderate speed around the curve which leads under 

Ligh Bridge to King’s Bridge and the junction with the old main 
line, I had leisure to watch the mevements of the driver and ask 
him from time to time for explanations of them. His occupation 
mainly consisted in operating two levers, one admitting the, steam 
into the cylinders and the other governing it when there—thus 
regulating the speed of his train at will. The second lever is also 
used for reversing the engine. The driver throughout the entire 
journey seldom removed his hand from the lever which admits the 
steam into the cylinders, watching his steam gauge, and timing 
his speed, and operating the lever accordingly. At times he 
would move it slightly and gently backward and forward so as to 
coax more steam into the cylinders, At the same time he watched 
his track and looked out for signals with unceasing vigilance. 

As we swung around on to the main line his eye seemed to 
scan the whole track at a glance, and he at once “ let her go,” 
as he termed it. I soon became alive as to what he meant by ** let 
her go.” In the course of a few minutes our speed was increased 
to nearly forty miles an hour, and I quickly discovered that a ride 
on an engine, however novel it may be, is not at all a pleasing di- 
version, Those who ridein palace and drawing-room coaches have 
no conception of the qulliaion of the body of the engine, the 
fearful clatter and the horrible scrunching sound of the grinding 
of the wheels on the hard steel rails, for the wheels nipped the 
rails tight enough. It seemed to me that the engine was like 
some enormously powerful horse, the bit in his mouth, the reins 
broken, and he trying his best to break away from the carriage 
he is drawing. There appeared to be a constant effort on the part 
of our snorting iron horse to run away from the train, As we 
approached the tunnels I could almost fancy it would succeed 
in doing so, We appeared not to enter the darkness, 
but to be shot into it, as from a gun; and our speed appeared to 
increase instantly, till we almost flew over the rails, Entering 
the tunnel with an involuntary shrinking back, it was a positive 
relief to dash into the bright moonlight playing on the waters of 
the Hudson River, and lighting up the villas and trees on the hiil- 
side above us. The noise, too, as we thundered along was fearful 
—producing a most unpleasant singing sensation in the head and 
ears, So great was the reverberation of sound in the tunnels that 
the drum of my ear seemed to be battered against to such extent 
as to deprive me temporarily of the sense of hearing. I could 
feel the noise more than I could hear it. To my ears the noise 
was far greater before entering the tunnel, but far more bearable. 
While rushing along on the open track, and even in a cutting, 1 
could, by a great effort, make the driver hear what I said, 
though I could not hear the sound of my own voice. When he 
spoke to me he apparently used no effort whatever, but I never- 
theless heard every word distinctly. In the tunnel, however, on 
two or three occasions when he spoke to me I could see his lips 
move but could not hear asound. Another thing struck me. I 
thought the engine must run off the rails at every curve we came 
to ; and, even in “‘ the straight ” I twice asked the driver why he 
was changing from one track to another. I can only account for 
this on the ground that from where I sat I could see, in an oblique 
direction, the track lying immediately in front of the engine. 
This, under the influence of such rapid and oscillating motion, 
gave me the impression that the train was in a diagonal line with 
the other track and crossing to it. 

On we rushed, racing like the furious gusts which precede the 
summer thunder-shower, the fireman heaping on shovelfuls of 
coal every two minutes, past the rapid-growing towns and villages 
on the heights above ; past the innumerable lights of Sing Sing 
Prison, which give it a more cheerful appearance than the sun 
light—because the light is from within, not from without—bus 
which, on a second thought, painfully reminds one of the misery 
and wretchedness within; past the red glaring chimneys and 
forges of the Peekskill ironworks, Jooking as though the demons 
of hell were holding their midnight revels in them; past the 
gaunt, grim peaks of the Highlands, with their black-shadowe:l 
sides, and the bay of Newburg peacefully rippling in the moon 
light. On we raced, as if tearing for life and death, up to the 
very last moment where it became necessary to slacken speed in 
order to pull up at Poughkeepsie station. Once there, where was 
our furious haste’ The engine was as placid as a young child in 
its sleep, save when the driver tried its steam. The fireman was 
quietly wandering around it replenishing the oil-cups, and seeing 
that all was right; the engineer lolled against the window-sil! 
and chatted with me. 

Again we started on our wild journey, and gradually worked up 
to our old high rate of speed, the engine puffing and snorting as if 
conscious of its power, and shrieking defiance at all opposing 
obstacles. I had been silently, but intently and fixedly, gazing 
at it for some minutes, when the driver called out to me: ** Here's 
where she went down.” I inquired : ‘* Where who went down *” 
“Why, this engine— the Constitution,” he ee. “ That was 
the celebrated New-Hamburg draw-bridge which we crossed just 
now; the bridge where that accident happened, when Do 


Simmons and several passengers were killed.” ‘Ah! 
I exclaimed, at the remembrance of that awful sacri 


fice of life; and immediately there was something terri- 
ble to me in that almost maddened rush of the engine. 
It was useless to remind myself of the controlling power of the 
driver. The sense of the marvellous and fearful power of the 
engine was, for the while, absolutely overwhelming. Again the 
driver spoke to me. ‘“‘ Just fifteen miles to do in twenty-two 
minutes,” he said. ‘‘ Can he do it?” I thought ; “forty-five miles 
an hour?” and again my whole mind was concentrated on the 
engine. I could not speak. There I sat, regardless of my grimy 
cushion, like one held in control by something fascinating, yet 
appalling. I could no more have removed my eyes from that 
engine than I would have dared to jump from it; and when the 
driver pointed to lights on the opposite side of the river and said, 
‘*Here we are; there’s Albany,” I started from my sleepless 
dream, like one who wakes and knows that he has seen a vision 
never to be forgotten ; painful, but not to be regretted ; fearful, 
but full of intense interest. 








A LARGE number of engineers, shipowners, coalowners, and 
others assembled at Newcastle, on Tuesday, to witness the “* inau 
guration ” of the edifice erected to the memory of Nicholas Wood, 
at a cost of £20,000, a statue of whom, in marble, was unveiled. 

A DIFFERENCE of opinion exists among some metallurgists 
regarding the relative value of | ed and bl 1 ingots for 
steel rails. In order to test the question, Mr. Wm. Lewis, 
superintendent of the Spuyten Duyvil rolling mill, made a number 
of experiments, which he has but recently communicated. The 
ingots used were seventy-five square inches in sectional area, and 
the rails--of which ten of each kind were tested—weighed 56 Ib. 
to the yard. With a pile-driver hammer weighing 1320 Ib., 
falling 18ft. Gin. on supports 2ft. Sin. apart, the following average 
results were obtained :—Hammered rail deflection: First blow, 
2hin.; second blow, 4hin.; third blow (and total) 6jin. Bloomed 
rail deflection: First blow, 28in; second blow, 48in.; third blow 
(and total) Gin. From these tests Mr. Lewis draws the conclusion 
that a bloomed steel rail is equally as asa more costly ham- 
mered one, and says, ‘‘ With regard to first cost and economy in 
repairs and working, the blooming has a decided preference ; and 
as to yield, a good mill in a given time will turn out as many 
Practically 
of furnaces 
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CHANNEL STEAMERS. 


Tne following report on Channel steamers has just 
been supplied by the committee of the Society of Arts :— 


REPORT. 

(1) Your committee were appointed to ‘consider and report 
how far the existing means of crossing the Channel can be im- 
proved, and to take evidence thereon.” It will be observed that 
the scope of your committee’s labours is of a limited character, 
and does not embrace the consideration of the schemes for im- 
— ed harbours and the very much larger vessels which have been 

rought before the public, involving a heavy outlay of capital, 
and a long delay, Fine they can be brought into operation. The 
duty of your committee was to consider whether the best use is 
being made of existing means, what improv ts are f 
or, in other words, whether the public are getting all they may 
fairly expect. 

(2) The South-Eastern and the London, Chatham, and Dover 
Railway companies have furnished your committee with drawings 
and sections of their boats ; and Mr. Grosvenor Hodgkinson, the 
chairman of the latter company, and Mr. Eborall, the manager of 
the former, as members of the committee, have supplied valuable 
and interesting information relating to the nature of the traffic 
and the manner of conducting it. Mr. Eborall’s evidence has 
already appeared in the Journal. The following gentlemen have 
also given evidence before the committee :—Mr. Henry Cole, C.B., 
Capt. Dicey, Mr. White (of Cowes), Mr. Bessemer, Mr. E. J. Reed, 
C.B., and Mr. H. Liggins, and their evidence has been printed in 
the Journal, Your committee have also received valuable infor- 
mation from Admiral Schomberg and Captain Dent, in reference 
to the Holyhead and Dublin boats. Captain Scott, R.N., a 
member of your committee, has furnished a sketch plan for re- 
modelling the cabins of the existing boats, so as to get the benetit 
of a deck-house and ventilation, and avoiding at the same time the 
objections which are by some thought to exist to this form of cabin 
as likely to interfere with the navigation of the boats in stormy 
weather. 

(3) Your committee are of opinion that a'though no large 
measure of improvement'can be effected in the Channel passage 
unless with vessels of much greater size, which would involve, in 
the first instance, considerable ~—~ ye in the French 
harbours of Calais and B soulogne, and subsequently the ex- 
tension of the low-water pier at Folkestone, still much im- 
provement may be made in the existing mode of conducting the 
traffic. 








IMPROVEMENT IN EXISTING VESSELS, 
(a) Accommodation.—Your committee would point out that 
deck-cabins should be made, and the vessels covered, like the 
Irish boats, fore and aft, affording shelter and gr sarap to the 


passengers in bad weather, provided this can be done without 
injuriously affecting the stability of the vessels. 
(b) Ventilation.—The ventilation of the cabins should be im- 


proved. The plan of ventilation adopted largely in French 
Government transports as well as in public buildings in France, 
by which the foul air is sucked downwards through numerous 
openings near the floor, and fresh air is introduced through others 
high up, appears to be especially suitable to the case of steam 
packets, as the foul air from below instead of rising to the mouths 
and nostrils, is immediately drawn downwards, It would be 
easy at a very small expense of power to work the necessary fans. 
The pipes would be out of sight under the seats, and the air holes 
so numerous and small, both above and below, as to create no 
perceptible draught. 

(c) Cabin Fittings.—The cabin fittings should be made more 
commodious; and the steward’s room and pantries be placed 


where they, would less incommode the passengers with their 


unsavoury odours. 

(d) Fish, Fruit, and Vegetable Traffic.—Your committee further 
point out "the great inconvenience which the fish, fruit, and 
vegetable traffic entails upon the mg ee and they suggest 
that improved arrangements shou 
traffic. 

(e) Landing Places.—Suitable covered landing places should be 
constructed where passengers can embark and disembark, and 
where the tickets might be taken under shelter. 

(f) Latrines.—The whole of the urinal and water-closet 
arrangements are very insufficient, and require careful considera- 
tion. 

(7) Luggage.— Your committee desire to draw attention to the 
mode of dealing with the passengers’ luggage, which is of the 
rudest description, every single piece being removed by hand from 
the railway vans, Prey deen a plank into the vessel, then stacked 
on the deck, to be again removed piece by piece on the vessel's arrival 
in the port, "and carried by the hands of numerous porters to be 

acked in wagons for carriage to the railway vans. his involves 
oss of time, and great injury to the luggage. There appears no 
valid reason why, if the rails were as they should be, continued 
on the quays to the landing-place, the luggage should not at 
starting be so packed in boxes or crates as to admit of being, on 
arrival of the railway van, let down by cranes into the vessel, and 
by similar appliances replaced in the railway vans on the other 
side of the Channel. 

(h) Overcrowding.—Your committee desire to call attention to 
the occasional overcrowding which takes place, to the very great 
inconvenience of the ngers. 

Note.—The South- tems Railway Company have had their 
favourite ship, the Albert Edward, covered on the fore and after 
part, after the manner of the Holyhead vessels, and are endea- 
vouring to provide improved ventilation in the cabins. 

FURTHER IMPROVEMENTS IN NEw Boats, aBouT 50FT. LONGER 
THAN THE EXISTING Boats, 

(a) Size of Vessels.—It has been stated that the smallness of 
the existing vessels does not admit of that amount of improve- 
ment in the accommodation on board which the passengers 
demand. Admitting these difficulties, the committee are still of 
opinion that more might have been done to remedy the evils so 
long complained of, and they have pointed out above the various 
improvements they refer to. It has, however, been given in 
evidence before your committee that the existing harbours at 
Dover and Boulogne will, without any alteration whatever, allow 
the use of boats 50ft. longer than those at present in use for a 
tidal service, requiring no gos draught of water. This being so, 
it is obvious that very much better accommodation for the passen- 
gers could thus be fam and your committee recommend it to the 
serious attention of the companies whether any new vessels which 
they may lay down should not be of a larger c than those now 
running. The South-Eastern Railway Company has furnished the 
committee with a plan for a steamship of the increased length 
recommended, 

(L) Bowsprits and Cutwaters, dc.—The committee point out 
that in the construction of new vessels considerable capacity may 
be gained by getting rid of the old-fashioned projecting cutwaters 
and overhanging sterns, and confining the structure of the vessel 
as far as possible within the es The stem should be 
upright, and the bowsprit A oe d be done away with, by which 
great advantage would be gained in the management and swinging 
of the vessels in confined harbours, such as Folkestone and the 
French ports. Most of the ocean steamers are now built in this 
fashion, bowsprits are given up entirely, although they are pro- 
vided with a great deal of sail power; in fact, a vessel might be 
built sufficiently long to include the’ space now occupied by the 
overhanging bow and projecting bowsprit. 

_ (ce) Bilge-kee’s.—In designing new vessels, it must not be lost 

ight of that it has been stated on competent authority that while 
bi ge-keels are most efficacious in limiting the angle of roll in the 
new men-of-war to which they have been fitted, no ill effects on 
speed or turning power have been experienced. 
By order, 
P: Le Neve Foster, Secretary. 
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The following Abstracts are classified and arranged from those published by 
the authority of the ae of Patents, 


Class 1. PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3414. R. Lona, Liverpool, “ ors.” —Dated 16th December, 1871. 
A governor constru: ing to this invention consists of a metal 
— or guide, which is fixed pone: «A its centre on a vertical or hori- 
shaft, as circumstances On this slide or guide-work 
pe wedges (fitted +g A i anti fiction rollers), which are — of 
suitable weight according to the size of the governor. These 
eS one on each side of the shaft, with their thin ends 
outside and but towards the shaft or centre, and are held towards 
the centre od with a guard or frame pa the slide or guide. The 
slide or guide is fitted with a guard or ae ~~ s 4 


anti-friction rollers to allow the wedges to 
forced under. The lower part of the fork runs in guides fitted to each 
side of the main slide or guide. The two u ends of the forks or 
guides are attached to a crosshead, which is attached to a sleeve pene | 
.> —_ From this sleeve is led suitable gear for actuating th 

le valve. 


3423. J. H. Jonnsox, London, “‘ Steam generators.” —A ication. — 
Dated 18th December, 1871. 
construction and arrangement of 
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a num 
water tubes Pace horimnally, ae cb ae en, God 
or any other convenient angle, = 


aa 
ends of such tubes or otherwise secured to water chambers, 
gee bolted and serve to connect the several ranges of 


oan a FERN, Cullingworth, Yorkshire, ‘‘ Decarborising smoke.”—Dated 
oe 1871. 

ventor within the and within 

or ra inventer places within the chimney » pipe Pere eied to'the uxterior 

and steam from the 


chimney, and thus the of carbon, or other jucts of com- 
by the gases, become with 
descend to the 











the holes in the inner and outer plates’ 
rein, by an internal hard metal ring, 

ith the other. Fourthly, it consists 
in the combination and arrangement ead sep weer tube 
w. 
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3449. J. E. A, Gwynwe, London, and B. Beate, Deptford, ‘‘ Rotary engines.” 
Dated 20th December, 


1871. 
the slides of a gas exhausting engine in contact with the 
by means of a hardened =. oo working in 
hardened steel bushes on the segment. or panelling 
slides, and perforating the segments to diminish the mae Adjusting 
the slides so as to Jap over one another. 
3452. C. D. Apet, London, “ Reg the ad: of steam to the 
y mg of steam engines by the action of the governor.”—A communica- 
tion.— Dated 20th ,1 

This invention consists of a ratchet coupling and spring action in the 
rod which worksa cut-off slide of a steam engine and the means of 
releasing the pawls of the coupling, and so permitting the cut-off slide to 
close by the action of the governor, so that an increase of speed in the 
engine is made to cut the steam off sooner from the cylinder. 

3461. T. Fawcett and :- oe LTER, Dewsbury, Yorkshire, “ Governors.” — 
Dated 21st December, 1 

A pair of weighted hag i are hinged to a rotary spindle, supported 
on a pillar or stand, which arms are hinged to the spindle, one on each 
side, the hinge or fulcrum being on one side of the spindle and the 
weighted end un the other. Each lever is curved or bent, forming an 
elbow near the fulcrum end. The arms pass through a slot hole formed 
in or attached to the valve rod of the engine, which latter may or may 
not pass through the spindle. A regulating weight is applied to the 
valve rod to regulate the speed of the engine. 
$462. A. V. Newron, London, “ Valve gear.”—A communication.—Dated 

2ist December, 1871. 

The chief object of this invention is to provide steam engines that are 
driven at high speeds with valve gear that will work easily, be little 
liable to wear, and will admit of facile pe gene d for the purpose of 
making the cut off at any desired portion of the stroke. 

3465. W. R. Lake, London, « Supplying Suel to furnaces,”—A communica- 
tion.—Dated 21st December, 1 

This invention bag, ape to a coal to a furnace or grate requiring 
a high temperature, by of one or more revolving augers, in such a 
manner that, first, tho com ustion of coal so fed is far more perfect than 
when the coal is fed in the ordinary way, and by this more perfect com- 
bustion heat is economised. Second, slack or fine coal, as well as coarser 
coal, may be fed to the furnace, and with equally good results. Third, 
a continuous supply of coal may be kept up. Fourth, much labour is 
saved in putting the coal into the grate. In these respects the Fe 
invention is greatly superior to the methods of firing furnaces and fire- 
places now in use, 





Class 2,-TRANSPORT. 


Including Railways and Plant, 5 eg Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3399. J. M. Zamoyski and W. Jacxsox, London, “‘ Constructing railway 

locomotives, d-c.”— Dated 15th December, 1871 

The purpose for which this invention is intended is to enable railw: ay 
locomotives, traction and other engines, railway carriages, vans and truc’ ks, 
as well as tramway carriages, to traverse round the curves of railways 
with less friction and danger to passengers than it is possible with the 

resent mode of fixing the two wheels on one axle, and which compels 
both wh wheels to revolve at the same rate of speed. The present invention 

(with reference to independent axle and crank shafts) will allow the 

wheels of any locomotive, traction and other engines, railway carriages 

vans and trucks, as well as tramway carriages, to act independently of 
each other, and will do away with the great amount of friction in an out- 
ward direction on the outer rail of a curve and in an horizontal direction 
on the inner rail of a curve. With reference to paddle-wheel steamer 

engines, by adopting the independent crank shaft, steering will be greatly 
fac litated, which in river navigation is greatly needed. 

3402. T. Scorr, Edinburgh, N.B., “ Rails for tramways and railways.” — 

Dated 15th’ December, 1871. 

The feature of novelty of this invention consists in manufacturing rails 
suitable for tramways and railways in the following manner :—The 
inventor forms each length of 1: ail hollow, of either wrought or cast metal, 
the shape of which in transverse sections is somewhat like the letter U 
inverted, the top being formed flat and with a deep groove or channel 
along its entire length and with transverse corrugations on the surface at 
one side of the aforesaid groove or channel. He also forms the edges of 
the rail with projecting feet or flanges, to enable the rail thus formed to 
be bedded aon fixed to the framework or metal of the or way, to 

ve to the rails a firm and steady bearing, to support the weight that is 

intended to move over them. 

— bt Scort, Edinburgh, N.B., 


This veptaiene specification describes a tram rail and the way of 
laying and securing it. 
3404. R. Cooper, Manchester, “‘ Wagons.”—Dated 15th December, 1871. 

The object of the invention is to make wagons for common roads so 
that their loads may be tipped or discharged with facility, and the in- 
vention consists in mounting a skeleton frame on four wheels, arranged 
in the ordinary manner, and in mounting the body or box part on a cross 
axle having bearings upon the side frames so as to be tipped between 
the side frames to the ae required for discharging the load. Or it 
consists in arranging the body or box part so as to move back on 
— having bearings in the framing when the load is to be dis- 


“ Tramways.” —Dated 1ith December, 


oat. E. Leon, Manchester, “‘ Construction of harbours, &c.”—Dated Lith 
” , 1871. 

This invention relates to a certain method of constructing harbours, 
breakwaters, and floating docks, for railway ferries or other purposes, 
so as to ensure still water and a safe entrance whatever be the state of 
the weather or tide when the train boat comes in or goes out. This fora 
walled harbour is effected AR iwnaking the harbour when practicable of 
a partly circular form, but so that the outer ad sea wall describes a larger 

ent of a circle than the inner wall on the land side. The walls of 
harbour are made of boxes formed of large slabs of artificial stone, 
the boxes being floated to their places and then filled and sunk. When 
the harbour is made with floa‘ break waters instead of solid walls the 
sea face of such breakwaters is madc in a honey-comb fashion, which not 
only breaks up the waves dashing against it but prevents to a consider- 
able extent the rising and falling of the breakwater with the swell of 
the waves. Within barbour is placed a floating dock or landing 
stage, into which the vessel fits, and is held by two tongues hinged tu 
the landing stage, and two rods with chains connect these gates to two 
floating aims within the floating dock. The stage of the floating dock 
is made with long balks of timber suitably braced together and resting 
on water-tight iron pontoons. The inner sides and bottom are double 
and firmly joined together so as to draw a sufficient depth of water. The 
tops of these pontoons fit in cavities under the stage which keep them 
in their places, and when any of them are required to be taken out for 
cleaning or repair it is only necessary to partially fill them with water, 
— —- will sink so far as to leave a cavity, when they can be floated 
caned, and put in their places again one by one, thus dispensing 
with te Polte or other f. 
3417. J. R. Taper, London, “‘Coupling for carriage shafts or poles."—A 
communication. —Dated 16th December, 1871. 

= = invention relates to a contrivance = ~~ | Any hy — or 
les of carriages, carts, wagons, and other horse vehicles such a 
enmer that the shafts or pole cannot be <p | detached from the 

vehicle. The said cow has a clip which is | 4 pon the axle-tree. 
On the front side of ip ane 3 isa oer ef jaws, between which is 
the end of a metal tongu: a shaft or pole is fastened. 
One of the Taped 5 has a hole and nd “the other a slot to receive a pin on the 
tongue. shaft must be held up either perpendicularly or obliquely to 
a «horn ition to allow the tongue to be inserted within the jaws 

m the same. 

po A. oa . aaive, Tweedmouth, *‘ Blastic steel wheels.”"—Dated 18th 


pass 
the flanges, in such a way that the boss be allowed to swing 
on if bideed ou the move, That of the 
= broader than the part on the , thereby 
3419. J. Woop, Manchester, “ Bedsteads, spring mattresses, dec.” —Dated 18th 


The features of novelty in this invention consist in the use and applica- 
tion to the purpose of bands of textile 


fabrics, wire gauze metal, or other 





suitable material cted together by suitable extension springs; or 
short lengths of webbing, cord, wire, or » een may be employed connected 
together by » ca and joined laterally by similar Geeta, the whole 
being mouuted in suitable framework, and made adjustable in tension as 
described, and in the com! tion of an elastic surface so formed with 
the ordinary helical or spiral springs to prevent undue depression of such 
elastic surface in the centre. 

3422. W. ae Newry, Ireland, “‘ Propelling vessels.” —Dated 18th Decem- 

This. invention relates to a simple and economical mode of and appa- 
ratus for applying the force of steam to the propelling of ships and 
boats, and consists essentially in the employment of one, two, or more 
steam jet nozzles supplied with steam direct from a bviler, and dis- 
charging the same in the form of a jet or jets into a gradually expanding 
disc e tube or tubes placed in any desired position below the water 
line of the ship or boat, through which tube or tubes a constant flow or 
stream of water is maintained by the action of the steam jet or jets, 
which tend to drive out the water from one end of the tube or tubes as 
fast as it enters or flows in through the opposite end, both ends of the 
said tubes being open to the surrounding water. The size or power of 
the steam jets is capable of variation by means of cocks or of adjustable 
conical or tapered spindles inside the steam nozzles. 

3427. J. E. Hotmes ard F. B Tayvor, London, “ Brake and starting appa- 
ratus.”—Dated 18th December, 1871. 

The said invention relates to apparatus to be applied to tramway and 
railway cars or carriages and other wheeled vehicles, which is sv con- 
structed and applied to the carriage or vehicle that it will stop the same 
quickly and easily, and will accumulate power for starting the said 
carriage or vehicle. ‘The object of the said invention is accomplished by 
a novel combination of a spring or number of springs, toothed wheels, 
clutch boxes, adjusting apparatus, and other appliances, whereby a force 
equal or nearly equal to that expended in stopping the carriage is accu- 
mulated by the apparatus, and when it is desired to start the carriage 
this force is causea to exert itself in overcoming the inertia thereof and 
starting it in either direction. 

3432. F. Hurp, Wakejield, Yorkshire, “ 
19th December, 1871. 

This invention consists in so constructing the main pipes for air, gas, 
water. telegraph wires, and other purposes, that the upper surface uf the 
said pipes shall form either the gutters or part of the pavement or foot- 
path of the said street orroad. Also in making the pavement of cast iron 
frames, with cells for the asphalte or other blocks. 

3439. W. R. Lake, London, ** Adjusting seats in vehicles."—A communicu- 
tion.—Dated 19th December, 1371. 

This invention relates to the manner of mounting and hinging the seat 
frame to be adjusted to suit the height of the horse, also in the manner 
of converting a road sulky into a track sulky, whereby the seat frame 
may be made to spring or be entirely rigid at pleasure ; also in the com- 
bination and arrangement of the parts for attaching and supporting the 
seat of a wagon to the running gear thereof to allow of the springing of 
the seat without sagging forward or back ward. 

8463. A. M. CLarK, London, “* Reeting and furling ship's ac 
munication.— Dated 21st December, 1871. 

The invention consists in the combination with a sail and yard of draw 
ropes pulling in opposite directions reef points, one half of which are 
attached to one draw rope by means of grummets, and the other half 
similarly to the other draw rope, the whole combined with main and 
lower blocks, and operated by halyards from the deck. 





Main pipes for air, &e.”—Dated 


ls."—A cOm- 





Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing Dyeing, Printing, and Dressing 

Fabrics, dc. 

3405. S. Suaw, Manchester, 
1871. 

The First part of this invention consists in certain improved combina- 
tions of machinery for preventing the breakage of the warp threads and 
what are termed floats in woven fabrics, that is to say, warp threads 
floating upon instead of being woven into the fabric. The Second part 
consists in an improved mode of constructing pattern chains, by which 
the position of the shuttle-box in looms requiring more than one shuttle 
is varied; the said chains are also applicable for changing the pick and 
for other changes. 

3412. J. Witkinson, Leeds, “Pile fabrics.” —Dated 16th December, 1871 

The object of this invention is to effect an economy in the manufacture 
of pile or terry fabrics. In the manufacture of these fabrics wires are 
introduced into the shed for the purpose of forming the terry or rows of 
loops, and it is now proposed to make the terry wires do duty for two 
fabrics at the same time. 

3415. C. F. H. Botte, Manchester, “ Winding yarn.” 


** Looms for weaving.”—Dated 15th December, 


Duted 16th December 


The invention relates to machinery for winding yarn or thread upon 
spools or bobbins in which several spools are wound at the same time, 
aud where the spools when full of thread are changed for empty spools 
by automatic means, as by the invention of William Weild, described in 
the specifications of his patents, No. 122, 1558, and No. sw, 1860. The 
invention consists in dispensing with the sh aper and its connected 
mechanism described in William Weild’s said specifications, and sub 
stituting theretor a certain wheel shaper formed by a boss having teeth 
of different lengths, which will regulate the distribution of the thre: ud 
upon the spools or bobbins, giving the inevement by a cam on the edge 
the wheel shaper to cut the thread against the ends of the syx op 
the winding by unlatching «a bar and allowing a spring to move the 
escape plate lever, and thus bring the spovl-changing mechanism into 
gear; adjust the traverse bar to begin winding the next set of spools by 
«cam on the spool-changing cam shafts, and finally reverse the escape 
plate lever, charging a spring at the same time, by a cam on the spool- 
changing cam shafts, so as to start the winding when the changing of the 
spools have been completed. 






3425. J. Evce and W. Macrnerson, Manchester, ** Brush sor stripping or 
clearing the main cylinders of carding engines.”"—Dated 18th Lecember, 
1871. 


The object of this invention is to reduce the strain from the turning of 
the apparatus known as “Smith's stripper” or clearing brush for the 
main cylinder of carding engines. The First method is the use of a 
helical brush, which clears the cylinders but has a strain in turning 
according to the surface employed. The helix having a short surface pro- 
aor meg | lessens the strain. The Second is dividing the brush into 
sections, which clears only a section of the cylinder at onetime. This 
narrow brush may either be shifted from one section to another at one 
time, or it may be shifted by a screw, or chain, or strap, or by other 
means of traversing, by all which methods the strain is lessened according 
to the width or narrowness of the brush. This brush may also be turned 
by power Zz the reversing the strap on the pulley of the main cylinder 
axis, and driving the brush by a cord connecting the brush pulley on the 
end of the axis of the brush to a pulley on the axis of the main cylinder, 
3426. P. BruneLow, Accrington, Lancashire, “‘ Warping or beaming 

mechanism.” — Dated 18th December, 1871. 

This invention has reference mainly to an improved self-acting stop 
motion for a warping or beaming machine, such stop motion being com- 
posed of three reeds, two at the top and bottom, fastened together at a 
convenient distance tv allow the third reed to oscillate between them. 
It can be oscillated either by an eccentric or suitable cams; it has an 
advantage over the present oscillating bars, as it will knock off at the 
coming or receding side of the eccentric, thereby saving one-half of the 
time. The two reeds that are connected together are stationary, and in 
contact with the knocking off lever, so that when the pin drops it passes 
between the reeds, and the oscillating reed comes in contact with the pin 
and pushes the stationary reeds forward, by which uction the lever is 
pushed from its resting place, thereby stopping the machine. The inven- 
tion comprises a cast iron strap and & loose boss. This strap is square on 
one side, and the other side is shaped like a wedge, so that when the 
treadle is pressed down by the foot the full side of the weage presses a 
loose boss against the friction pulley. By this action the machine is set 
in motion. 

3445. H. Asuwortn, Rochdale, “ Shuttles.”—Dated 20th December, 1871. 

This invention is intended to obviate the splitting uf the shuttle at 
or near the ends, and consists in enclosing or protecting the end of the 
shuttle by a cap, socket, or ferrule of metai of a conical form, such 
cap, socket, or ferrule being driven on to the wood, and extending from 
the ordinary tip to a suitable distance towards the shoulder of the 
shuttle, and being riveted by a pin or rivet passing through the wood of 
the shuttle. 

3450. W. Cross, Glasgow, “ tear ay Oy” "—-Dated 20th December, 1871 

This invention of “* imy n the facture of woven fabrics’ 
relates to a novel mode of rat a fabrics by forming thereon 
during the process of weaving a kind of loose fringe either at intervals 
across the fabric or in a continuous line or lines from end to end of the 
fabric. 








Class 2 SSR SUES, 
Including Agricultural + , Impl ts, Flow: 


ae. 
$421. H. Harrisoy, a RY Lancashire, = Ya ae stripping, and slicing 
turnips, dc.” "— Dated 1 8th December, 18 
This invention relates to improvements ion the invention for which 
letters patent were granted to Reuben Sims, bearing date 27th A’ 
1862, No. 2374. The improvements consist in amine a combined ~ 
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slicer, and stripper, by having on one side of the hopper a single conical 
pulper, as Fees we in the specification of the patent before alluded to, 
and on the other side of the same, and facing the conical pulper, a disc, 
having fixed thereon the knives for slicing, and also the transverse 
knives for stripping. This arrangement not only enables the knives to 
make a fair straight cut or slice through the turnips or other vegetables 
to be cut, and consequently delivers them in a better condition, but also 
allows of much more space in the hopper for the turnips or other vege- 
tables to fall to the bottom. 

3429. J. C. Witisner, London, “ Thrashing machines.” —Dated 18th Decem- 

ber, 1871. 

This invention relates to improvements in the construction of the 
framing of thrashing machines and the arrangement for working the 
shakers and screens, the object being to effect an economy in the manu- 
facture of the same. 


3433, J. B. Epuinaton and T. Ep.ineton, Gainsborough, ‘‘ Smutting and 
cleaning grain.” —Dated 19th December, 1871. 

These improvements consist, First, in applying an exhaust in addition 
to the usual blast for the purpose of removing the smuts and other 
impurities from the grain after having been thrashed out, and in the 
process of dressing ; Secondly, in using two or more sieves of various sized 
meshes in the ‘‘ riddle” or “ shoe,” which receives the grain after having 
passed through the scrubber; Thirdly, in imparting to this riddle a 
quicker motion than that used for the ordinary riddles through which the 
prain passes before entering the scrubber. 

3443. J. Greenstape, Southminster, Essex, “ Cultivation of soil by power 
enyines.”—Dated 20th December, 1871. 

These improvements relate to roundabout apparatus. First, the use of 
tines or suitable substitutes that oscillate. Secondly, the raising of the 
tines or substitutes by gearing from the pulley round which the rope 
passes, or other equivalent means that is set in motion by the slack rope 
when running out. Thirdly, liberating the tines to stay the forward 
motion of the apparatus by the revolving action of one of the disc wheels. 
Fourthly, the use of a spring, springs, or a weighted lever to bring the 
tines into contact with the soil. Fifthly, placing for the, purposes 
described, the pulley, round which the rope passes, at the rear of the 
apparatus, Sixthly, the tixing of the steerage disc wheel arms suitably 
to the frame at the sides, and method of connecting the disc wheels and 
steering the same. Seventhly, constructing the tines in shape resembling 
a man’s leg and foot. Eighthly, constructing the framework of the 
apparatus with T or angle iron. When applied to Fowler’s dise anchor, 
the invention comprises the use of tines to prevent drawing forward of 
the apparatus or anchor when standing or working at an inclination 
towards the engine and raising and lowering the tines, and liberating the 
tines and clutch connected with the headland of the windlass by the 
means mentioned. 


—_——_ 


Class 5.—BUILDING. ; 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
3444, N. Voter, Handeross, Susser, * Ringing bells.”"—Dated 20th December, 
1871. 


Alarm, dinngr, school, railway, and other like bells, are rang by means 
of rods and bevel gearing, which transmit to the bell or bell hammer the 
movements given to a crank handle. 

3458. 8. Perers cad J. Perers, Glasgow, “ Water supply apparatus for 
rater closets,” --Dated 21st December, 1871. 

The improved apparatus has a a convex disc closing up against a rubber 
ring fitted to the discharge orifice. This disc is connected loosely to the 
spindle by which it is moved, the spindle having fixed on it a lever 
bearing up against the middle of the disc, by which arrangement a 
uniformn bearing all round is insured. The valve spindle is actuated in 
the usual way by means of a lever connected to the closet handle, but this 
lever has in connection with it a stop and escapement movement, which 
prevents its being raised twice without a certain interval. <A small 
cistern is fitted in connection with the closet basin, and contains a float 
fixed to a lever which opens and closes the water supply cock or tap. 
The float lever is however held up by the stop and escapement during 
the time that the water is passing off through the main discharge valves 
from the basin and float cistern when the closet handle is pulled up. 
The interval that must elapse between each action can be arranged as 
desired by adjusting the water supply cock to occupy more or less time 
in filling, whilst no more water can be used at each action than what will 
fill the basin and float cistern up to the proper level. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
3408. J. M. Mune, Newtownards, Ireland, “ Avwiliary sights for fire-arms,” 
—Datedl 16th December, 1871. 

The feature of novelty which constitutes this invention is, the employ- 
ment of a second back sight and a second fore sight, which are movable 
and adjustable as required to enable an instructor to overlook the aim of 
the “ firer.” 








Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3435. J. Frazer and C, A. Ditton, London, “ Convertible camp bedstead.” — 

Dated 19th December, 1871. 
The object of this invention is to make a a camp bedstead which, while 
light and portable, shall be readily convertible into, say, two camp stools 
anda table. This object the inventor attains by forming the bedstead of 


three folding parts, after the manner of camp stools, and making together’ 


any desired length of canvas support, say, oft. Gin. 
437. J. A. Jaques, Tottenham, and L. Sterne, London, “ Bags and 
pouches.”—Dated 19th December, 1871. 

This invention consists in making bags and pouches of vulcanised india- 
rubber by means of a moulding process, whereby these articles are made 
of better quality and more sightly than heretofore. The bags are by pre- 
ference made of an oval form and contain two pockets, having a central 
flap between them. 





Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

8398. J. Penner, London, and M. Rag, Uphail, N.B., “ Manufacture of 

artificial asphalte.”—Dated 15th December, 1871. 

This invention relates to the manufacture of an artificial asphalte from 
various materials, the greater proportion of which are inexpensive and 
are found in the United Kingdom, this artificial asphalte being 
applicable to the same purpose as the natural asphalte which has to be 
imported from abroad at great expense. The materials the inventors 
propose to employ and their mode of preparation are as follows :— 
First, cement stones, which is found in bands or nodules, which being 
reduced to powder by suitable machinery is then dried upon hot plates 
or in a furnace until all the moisture is expelled ; after which it is ready 
for use, or it may be stored up in air-tight casks or barrels. Secondly, 
limestone. The raw limestone is ground to a powder and dried in the 
siume manner as the cement stone. Thirdly, trap rock or ‘‘ whin dykes,” 
which are of a volcanic origin. Also “slag ” from blast furnaces, having 
a natural tendency to concrete and form a dry and durable roadway, are 
well suited for the manufacture of asphalte. These when broken up are 
ground to a powder and dried in the same manner as already described. 
Fourthly, ironstone, raw from the mine, is ground and prepared in the 
same manner as already described. Fifthly, iron ore. Ironstone 
calcined, ore-third of clay or aluminous earth, is added and ground and 
dried in the same manner as already described. Sixthly, bituminous 
shale. The tough and elastic qualities of shale render them well 
suited for the facture of asphalte, especially for the covering of 
roofs and arches, or for any place where there is a constant 
vibration or strain arising from the working of machinery, &c. The 
bituminous shale is ar and prepared in the same manner as already 
described. From the materials enumerated above are produced six 
varieties of asphalte, which are aplicable for various purposes, being of 
different degrees of density and elasticity. Seventhly, shale tar, which 
is a waste or by-product, and which is obtained in the distillation of oil 
from bituminous shale, they employ as a substitute for other tars in the 

facture of asphalte; and in order to render the shale tar available for 





409, W. S. Ares, Guernsey, “ Artificial manures.”—Dated 16th December, 
1871 


The invention consists in mixing sulphate of iron and carbon in- 
timately together. The manure may be used in the liquid or powdered 
state. 


3434. H, Rei, Herne Bay, “ Portland..and other cements.”—Dated 19th 


, 1871. 
The features of novelty in this invention consist in the combination of 
shales containing alumina and silica with other suitable materials, such 
as soda or oxide of iron, with the waste or ashes uced in the manu- 
facture of lime from the carboniferous or other estones, so utilising 
such waste or ashes for the manufacture of Portland and other cements. 


3436; J. A. WaNnKLYN, London, “ Ammonia salts.”—Dated 19th December, 
1871. 


The sewage of towns as it passes along the sewers has been found in 
certain stages of its to contain nearly all its combined nitrogen 
in the state of ammonia. The inventor proposes to utilise this ammonia 
by extracting it from the sewage by evaporation, and to absorb the 
ee ammonia by means of a suitable acid (by preference sulphuric 
acid). 

3447. A. M. CLark, Loudon, ‘‘ Production of gas for lighting and heating 
purposes.” —A communication.—Dated 20th December, 1871. 

The gas is produced by the vaporisation of residues of the distillation of 
it nd. or vegetable oils, fats, or fatty matters. A peculiar arrangement 
of chambers or retorts is used, the liquid generating matters being intro- 
duced in drops or fine jets (for example) into the first retort (or chamber 
of a retort), and the vapours produced by the aid of heat in a furnace 
being passed into a second, third, and fourth retort (or chamber of a 
retort) wherein the vapours are converted into carburetted hydrogen gas. 
Steam may also he introduced inte the first retort (or chamber of a retort) 
to form water gas. The retorts are made either tubular, semi-cylindrical, 
or of a parallelopiped form. 

3448. A. Morris, London, ‘‘ Production of iodine and bromine.”—A coi- 
munication.—Dated 20th December, 1871. . 

The distinctive feature of this invention is the mode or means of ex- 
traction of iodine and bromine from the salts in solution by means of 
NO, tantly r i by abstracting from the atmosphere the 
oxygen necessary for its conversion into NO,, while the primary pro- 
duction of NO, may be effected by a variety of well known processes. 
3454. A. Hucentosier, Brixton, Surrey, “ Preservation of fresh meat and 

vegetables.” —A communication.—Dated 20th December, 1871. 

According to this provisional specification, acetate of soda is employed 
in the preparation of meat and vegetables, and in the preparation of 
extract of meat. 

3459. J. Unwin, Shegield, ‘* Depositing nickel upon metals.”—Dated 21st 
December, 1871. 

This relates to coating metals with an amalgam composed of nitric 
acid three parts, sulphuric acid two parts, water one part, nickel one part, 
to which ammoniacal salt is added. The article to be coated is first 
— in a solution of lime and caustic potash and then dipped in the 
amalgam, 





Class 9.—ELECTRICITY. 


Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
3396. C. W. Harrison, London, “ Gas burners.”"—Dated 14th December 
1871. 


The novelty of this invention consists, First, in obtaining an unbroken 
sheet of light by pantie | the burner in two parts, so that when 
they are brought near one another a thin aperture will be left between 
them for the exit of the gas. Secondly, in platinising the inner surfaces 
of the said parts. Thirdly, in forming a chamber within the burner of 
platinised wire gauze to be filled with platinised carbon or porous sub- 
stance. Fourthly, in constructing the burner of magnetic steel so as to 
attract the oxygen of the atmosphere. Fifthly, in charging the different 
parts of the burner with positive and negative electricity. Sixthly, in 
forming suitable parts of the burner or wick of asbestos or tale. 
Seventhly, in attaching a reflector to the burner. Eighthly, in forming 
a chamber within the circle of light to heat the gas before burning. 

3367. J. Ape, London, ‘* Lanterns for burning hydrocarbon oils.”—Dated 
15th December, 1871. 

This invention relates to improvements in lanterns for burning 
hydrocarbon oils, and consists in dividing the body of the lantern into 
two compartments, the lower compartment cuntaining the body of the 
lamp, whilst the upper compartinent serves as the combustion chamber. 

he two compartments above menti-ned are formed by dividing the 
lantern horizontally by a diaphragm having an opening made in the 
centre thereof, through which opening the upper portion of the burner 
of the lamp projects, a cap of the ordinary construction being employed 
for conducting the air to the burner to support combustion, which air is 
admitted both above and below the diaphragm through suitable 
perforations made in the body of the lantern. The burner may be 
surrounded by a short tube which will tend to increase the illuminating 
power of the tlame. 

3401. A. J. Exit, London, “‘ Apparatus for stopping bottles and vessels.” — 
Dated 15th December, 1871. 

This invention has reference to apparatus which, whilst fitted for use 
as a stopper, also enables, by spring valve arrangements, liquids to be 
from time to time drawn off as may be required without taking the 
apparatus out of or from the bottle or vessel. 

3406. J. Box, London, ‘Compressing dust coal.”—A communication.— 
Dated V5th December 1871. 

The novelty of the invention is the arrangement of the moulds or forms 
on the drums by which as they approach one the other the small coal is 
compressed into the desired form, besides which the general form and 
arrangement of the machine by which the agglomerate coal is forced 
to leave the moulds or forms which are hollowed out in the drums. 

3407. R. Punsnon, Newceastle-on-Tyne, “* Preserving meat.”—Dated 16th De- 
cember, 1871. 

The object of the invention is to obviate the defect of over cooking the 
meat as is usualin the ordinary process, and the remedy consists in forcing 
into the case for containing meat, after the meat is moderately cooked, 
through ai aperture in the top of the case, boiling fat so as to fill up all 
vacant spaces in the case, and driving out air and steam or vapour 
—— the ordinary aperture in the case, and then effectually closing 
or sealing both apertures. 

3410. J. WHITEHEAD and W. Foster, Blackburn, Lancashire, “ Hydraulic 
mains.” —Dated 16th December, 1871. 

The object of this invention is to do away with the dip during the 
time the gas is being evolved from the retorts, but to employ it when 
the retorts are being charged and discharged. Instead of placing the 
ends of the pipes from the retorts in stationary liquids contained in 
ordinary circular mains as at present, the patentees employ r gul 
mains, and place in each main movable troughs containing water or 
liquid for the ends of the Bs to dip in, each trough being made of the 
length required for each of retorts, whether fives or sevens. Each 
trough has at each longitudinal side four grooved wheels or rollers placed 
on vertical bars or guides fixed to the sides of the main, so that the 
trough can be raised for the dip and lowered when the gas is being 
evolved. In one arrangement for raising and lowering the troughs the 
patentees employ below each trough two cross bars fixed to the sides of 
the main ; the bars having in the middle bearings carrying a shaft to 
which are fixed arms or lifters with stecled ends in contact with steels 
bars at the bottom of the trough ; and to the shaft is fixed a crank con- 
nected by a rod to one arm of a two-armed lever working on a stud 
bolted to a standard fixed to the top of the main, the lever being 
-worked by a rod and handle at the front of the bed of the 
retorts. vhen one arm of the lever is led by the rod and 
handle it raises the crank by means of the connecting rod, and 
turns the shaft and lifters to raise the trough to give the dip 
to the pipes from the retorts, but when the movement of the 
lever is reversed the trough is lowered to allow the bottom of the 
pipes to be out of the liquid, and for preventing any escape of from 
the main the rod connected to the crank passes throu; gs dip pipe. 
When desired, instead of the crank and ting rod the t fix 
on the shaft a chain wheel connected by a chain to 4 top lever, or the 
patentees fix studs to the bottom of the troughs and connect them by 
chains to overhead pulleys. 

3413. J. J. Jenkins, Swansea, *‘ Manufacture of tin and terne plates.”— 
Dated 16th December, 1871. 

This invention is to facilitate the coating operation by enabling the 
workmen to place the iron plates in a proper position in the pot, and 

b tly to ¢ that position therein so that the plates when 














this purpose, the tar must be freed from sulphuric acid and put into a 
cauldron and boiled, and while boiling about 301b. of wdered 
bitumen to about 112 Ib. of shale tar ome, & added and well stirred and 
incorporated with the tar, and after bolling for about half an hour it is 
then ready for use. 
3400. A. Morris, London, “Calcination and 
‘ communicution.” —Dated 15th December, 1871. 
The seaweed passes through apertures from the feed room into the 
furnace, and thence on to fire- which are preferably tubular and open 
to the outer air; there are several series of bars one below the other, and 
the seaweed falls from one series to the other, the carbon of the same 
being transformed into carbonic acid gas, which burning evaporates the 
water contained in the seaweed, which, by the time it arrives at the floor 
of the furnace, is converted into kelp, and being in a semi-fluid state ‘is 
drawn off into moulds, 





ufacture of kelp.”—A 


~ withdrawn from the molten metal bath with 
3416. A. M. CuaRK, London, “Generating and purifyi gases ."—A com 
‘munication.—Dated 16th December, 1871.) _— 7 
The purifying a) cable to gas generators generally, but 


properly coated may 





| 


is preferably employed in com tion with apparatus for producing 
by carburet tmospheric air hereinafter described. The purifier 
of a cold water casing surrounding an inner containing 
absorbent material, through which the gas is caused to from the 
bottom in order to deprive it of the denser 





leaving the 
rifier, the is conve; to aheating a) tus for its tem, 
roy Thali ben teen ps ate the ~ & aa 
ment of purifier is described for placing on the supply pipes of 


burners. The gas is erated 
vapours of 


by carburetting ‘atmosphere ai with 
, or other matters, jet supplied to the 





burner of the generating apparatus serves to heat the boiler con‘ 

the matters te be vapourisnl,and at the same time to introduce s curren! 

mixing with the air. The sw of the mixed gas 
‘balan: bell Han gee He rises and —,! cuts off the 

supply of gas to the burner, when the quantity contained , and 

vice versa. The apparatus is entirely self-acting. 

3420. W. WINTER, or machines.” —Dated 18th December, 1871. 

First, the needle or it plate is adjustable by a screw and spring, 
Secondly, an adjustable needle groove of two loose side plates wit 

. Thirdly, underneath the work simultaneously with 
Iraiding on the the braid being guided through a hole underneath 
the work. Fow , embroidering on the surface by communicating 
motion to a lever driven froma cam ogee from the driving shaft. 
Fifthly, friction plates give motion where motive power is employed ; 
both plates are on the driving shaft, one fast and the other loose; the 
fast has cloth, wood, or other frictional substance on its face, the loose 

late being brought up to the face of the fixed plate by a treadle or hand 
lever. Sixthly, the table is adjustable so that it may be raisedfor lowered 
in slides or carriers. 
3428. G. L. Scorr, Manch 
18th December, 1871. 

This invention refers to improvements upon the method for which pro- 
visional protection was granted to the inventor, dated October 5th, 1871, 
No. 2647, and consists in the use of a series of tubes and steam jets. 

3430. A. V. Newton, London, “ Hoisting appuratus.”—A communication.— 
Dated 18th December, 1871. 

This invention, or so much of it as more immediately relates to hoisting 
apparatus, has for its object or objects more perfect protection against 
accident from various causes to which the working parts or ropes of the 
apparatus are exposed ; likewise a more perfect and controllable action 
generally of said apparatus. 

3431. F. Hurp, Wakejield, Yorkshire, “ Breaking loaf sugar.”—Dated 19th 
December, 1871. 

This improved machinery consists of a knife worked by a treadle or 
power to cut the loaf into discs ; also two sets of knives to chop the discs 
into lumps, the lower set being opened at intervals to allow the lumps 
to fall on to a sieve ; also in the use of two sets of knives placed at an 
angle to form a hopper ; one set of knives is movable.§j 
3438. J. ALEXANDER, Gartsherrie Ironworks, Lanark, N.B., “ Cutteng coal, 

cc.” — Dated 19th December, 1871. 

The working parts are carried on a horizontal iron frame running on 
four wheels, which rest on a pair of rails, and are by preference quite 
plain or unflanged, displ t off the rails being prevented by pius or 
lugs fixed to or formed on the frame and projecting down beside the rails. 
The cutting of the mineral is eff by a modification of the well-known 
arrangement of cutters on an endless chain, distended by a jib projecting 
out horizontally from one side of the frame. The wheel by which the 
chain is moved is beneath the frame, and fast on a vertical shaft passin, 
up through a tubular support formed or fixed on the frame. A beve 
wheel on the upper part of the vertical shaft is driven by a pinion ona 
horizontal shaft, on which there is a spur wheel driven by a pinion 
running on a stud. The pinion on the stud is formed with or fixed toa 
spur wheel, which is driven by a pinion on a horizontal crank shaft, 
actuated by means of a horizontal cylinder worked by compressed air or 
other fluid. On the vertical shaft there is an eccentric or crank, the 
strap of which is connected to a lever arranged with a pawl to act ona 
ratchet wheel fixed to a barrel, on which a chain or rope is wound. This 
chain or rope is passed round a pulley held at a fixed point ahead of the 
machine, and the end of the chain or rope is returned and fixed to the 
frame, so that the winding up of the chain or — the requisite 
progressive move it of the hine along the b 
3440. J. CLecHorn and A. Rep §Glasgow, “ Treating asbestos,” —Dated 19th 

December, 1871. 

The feature of novelty which constitutes this invention is, the arrange- 
ment and construction of —- for teasing the raw asbestos in order 
to reduce it to filaments or fibres. 

3441. H. H. Srepe and W. A. Gorman, and T. Curisty, jun., London, 
** Vessels for raising sunken ships.”—Dated 20th December, 1871. 

According to this invention a vessel is employed consisting of a single 
structure so constructed that its two lateral parts run parallel or nearly 
so to each other for a considerable portion of the vessel's length, and are 
gradually curved towards each other at their fore ends, where they tmite 
in the form of a single bow built somewhat like the bow of an ordinary 
vessel. The rear ends of the two parts or portions of the vessel are rigidly 
connected together at a considerable distance above the vessel's water 
line by means of a bridge or connecting structure passing over the space 
between the two parts are portions of the hull, and firmly secured thereto 
and to their kelsons. bridge or connecting structure is in some cases 
made capable of temporary removal or change of position. 

3446. W. H. Mc Etcueran, London, “ Ornamenting and lettering hard and 
uneven surfaces.”—Dated 20th December, 1871. 

The chief features of novelty in this invention are, cutting or engraving 
of the pattern, lettering, or p tas hay somewhat in the manner known tu 
wood engravers ; nextly, casting the same in type metal, gutta percha, 
or other plastic subst inces suitable to form a matrix, from which another 
cast is made. s last cast is made of ingredients which when com- 
bined together constitute a flexible pattern sheet, forming a printing 
surface, by which various useful catales, such as the frames of sewing 
machines, furniture, and other goods muy be imprinted and decorated. 
3451. R. A. Purkis, Cheam, Surrey, “ Refrigerating apparatus.”—Dated 

20th December, 1871. 

This invention relates to improvements in apparatus for cooling liquids 
by the aid of a volatilisable medium. 

3453. H. G. Hetiier, Brirton, Surrey, “ Stirring the contents of sauce 
pans.” —Dated 20th December, 1871. 

This provisional specification describes affixing to the centre of the 
lid of a saucepan a close case containing clockwork, for the purpose 
of giving a revolving motion to a spindle which projects downwards 
into the saucepan and at its lower end has blades or stirrers standing out 
from it. 

3455. W. Anperson, Inverkeithing, N.B., ‘‘ Rendering sewage gases inno- 
cuous.”—Dated 21st December, 1871. 

The feature of novelty which constitutes this invention is the employ- 
ment of charcoal, placed in a suitably formed ptacle and attached or 
fitted to the pan or other part of water-closets, lavatories, or other position 
where noxious gases ascend from the sewer, in order to render such 
gases innocuous, 

3456. W, ANDERSON, /averkeithing, N.B., ‘ Treating skins or hides.” —Dated 
21st December, 1871. 

The feature of novelty which constitutes the invention is the employ- 
ment of charcoal in lieu of the lime hitherto used for removing the hair 
and cleaning the pores of skins or hides. 
$457. E. D. Bayvey, London, ‘‘ Water carts.”—Dated 2st December, 1871. 

This invention consists in ada the principles of hydrostatics to the 
construction of the branch pipes and the distributing pipes of water 
carts ; a wide throw of water is thereby given. The bi pipe is mado 
of greater area at the bottom than the top, and is made so that the 
distance from the bottom of the tank to the exit holes of the distributing 
pipe is as great (vertically) as circumstances will allow. The distributing 
pipe is of considerable secti area, and the holes are not situated in 
one diametral line, but in a helical or other curve, which rises as it 
approaches the end of the pipe. Another part of this invention consists 
in combining the method of constructing a double branch pipe and dis- 
tributing apparatus as set forth in No. 889, 1866, with the more practical 
shape of branch pipe above described, and with the other improvements 
set forth above. 

3460. W. Pawson, Westgate, Grantham, Lincolnshire, “ Water-closets.”— 
Dated 2ist December, 1871. 

A valve is fitted in a casing leading from the , and can be cl 

— to prevent up-rush or back-draught of effluvia from 


ter, “‘ Ventilating mines and tunnels.’—Dated 














3464. W. R. Lake, London, “ Meal rods and wire.”—A communication.— 
Dated 21st December, 1871. 

In practising the said invention the inventor takes either round or 
square rods and coils them upon drums or reels; a holder containing the 
ends of the metal rods is then placed on the hearth. Gas is conducted to 
the hearth through a suitable pipe, and being ignited at the mouth of the 
same, a blowpipe within the gas pipe is set in operation, to concentrate 
the flame upon the metal to be welded. He employs an air pipe in 
combination with a gas pipe in connection with the furnace, for the 

of m . heating, or ann the metals. In combination 
with a drum or reel within the furnace and the rolls, he arranges a drum 
or reel outside of the furnace, between the latter and the rolls. He 
places crucibles upon arched or hollow brick within a heating furnace, to 
allow the flame to play upon the bottom of the said crucible and more 
quickly reach its centre. 
8466. W. R. Lake, London, “Manufacturing copper-covered iron or stect 
wire.”"—A communication.—Dated 21st December, 1871. 
vat said invention relates to the on. of dae! at pod wire sorted 
copper, surrounding a mass or a quantity o 
copper ele small particles (the iron or steel being covered with «a 
le flux), with a fire-proof crucible or retort, and by subjecting the 
whole to the action of heat until the copper is melted and the iron or 
steel is sufficiently heated to cause the copper to become united to its 
surface; then by rolling or otherwise, drawing the mass into a rod or 
rods while hot, and afterwards drawing the same into wire. 
3470. F. Leonarpt, Birmingham, “Lubricators.”"—A communication.— 
Dated 22nd December, 


, 1871. 
According to this invention the lubricator consists of an oil cup 
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reservoir elosed at top, and having a tube at bottom in which a loose 
piston is supported, the said piston being situated a short dist above 
the bottom of ~ 3 at —., Sites more - ie 
tightly in the tu supply of oil an preven’ e 
passage 4 of oil, ex spt when bode takes place below the piston. 
tube of the lubricator is fitted in a hole in the cover of the bearing, 
and the bottom of the tube rests on the shaft. On the rotation of the 
shaft exhaustion takes place below the piston in the tube, and oil is 
sucked through the said piston into the space beneath it, from whence 
the oil passes to the shaft and bearing. As long as there is sufficient oil 
on the shaft there is no exhaustion below the Forme and the supply of 
oil ceases. A t saving of oil is thereby effected, as the lubricator 
supplies oil only when the shaft requires it. 
3479: W. Bex and E. Morris, Northampton, “ Fixing the heels of boots and 
shoes.” —Dated 22nd December, 1871. 
This provisional specification describes cutting a flat piece of leather to 
a particular form and then moulding it into a heel. The heel is then 
filied with a block and composition, and covered with a strip of leather. 
An arrangement for fixing the heel to the last is also described. 


3480. L. Woopwarp, Nottingham, “ Manu facture of stockings, dc.” —Dated 
23rd , 1871 


aie 
This invention has mainly for its object to construct apparatus for the 
manufacture of stocki in such a manner that the leg piece with a 
cleared and selvaged heel and a spliced ankle may be produced without 
removing the work from the needles on which the leg is formed. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent. ) 

On CHANGE IN BIRMINGHAM: Confusion as to prices: Absence 
of supplies—THE EXTRAORDINARY ADVANCES IN COAL: Why 
occasioned—THE COALMASTERS OF DUDLEY AND WOLVER- 
HAMPTON RESPECTIVELY: Zheir separate action—CONCESSIONS 
TO THE MEN: Who will demand yet more—THE HIGH PRICES OF 
FINISHED IRON: Quotations given—THE SHEET TRADE: An 
inquiry into the extraordinary demand—THE TUBE, THE GALVA- 
NISING, AND OTHER TRADES—THE IRONFOUNDERS AND THEIR 
MEN—THE TRADE IN ANGLES, BARS, PLATES, AND RODS—THE 
THIN GAUGES OF SHEETS: Impossibility of getting them—Dts- 
TRESSING DEATH OF A FOREMAN—THE BIRMINGHAM TowN 
CoUNCIL AND THE SEWERAGE BILL. 

Busrvess was virtually at a standstill this yy afternoon 

in Birmingham. There is still an excellent demand for nearly 

all kinds of produce either of the mine, the forge, or the factory; 
but there was very little in the market to meetit. Such a circum- 
stance as the raising of the price of coal in Midsummer is without 

»recedent, much less raising it to 2s, at one sweep, both of which 

oe been done as to the thick coal. Earl Dudley’s circular now 
quotes best coal, into boat, 18s. 6d, ; and into carts for household 
use, 19s. 6d.; common coal 1s. less ; furnace coal, 15s. to 15s. 9d.; 
engine slack, 7s. to 7s. 3d.; and fine slack, 4s. 6d. to 5s., all thick 
coal. Heather coal is 16s. 6d.; forgelump, 14s.; and engine 
slack, 7s. New mine coal and lumps is 13s, 6d.; engine slack, 
5s. 6d.; and fine slack, 4s. 6d. These prices have followed 
upon the miners getting the eight hours, and the stints of the 
piece workers being correspondingly reduced. 

Yesterday (Wednesday), when the coal masters on the Wolver- 
hampton side of Dudley reduced their men’s time and work to 
make both correspond with the arrangement come to between the 
Dudley masters and their men, no advance was declared in the 
price of coal. This arises in great part from the fact that the 
colliery proprietors there are mostly ironmasters who consume 
their own coal. But those who sell are sure to follow the example 
set them by the Dudley masters. Already the colliery proprietors 
in the Cannock Chase and Brownhills district have put up their 
prices 2s. for large and 1s. 6d. a ton for slack, and their circulars 
contdin the extraordinary notification that all orders remainin, 
unexecuted and not cancelled forthwith must be at the enhancec 





rates, 

Whilst this is happening in respect of our fuel, it is impossible 
that prices of iron can other than advance at a time when the 
supply is much within the demand. Further advances of fuel 
and iron may be confidently anticipated within a fortnight, for 
at that time the miners will all ‘have their wages advanced 6d. 
aday. This is assuming tlat they carry out their threat of de- 
manding such an advance at the time. Such an intimation they 
made to the masters in Wolverhampton yesterday, when their 
employers refused to give them the 6d. rise they sought simulta- 
neously with the shorter time and less measured work. Until 
they get the 6d. it may be confidently assumed that they will not 
do over much work. 

Meanwhile the prices demanded for finished iron continue to 
advance, The Earl of Dudley’s quotations for the ordinary sizes 
are now :—Bars, £15 12s. 6d. ; les, £16 2s. 6d.; tees, £16 
12s. 6d. ; and hoops and strips, £17 12s. 6d., all at the Round Oak 
Works, Yesterday at Wolverhampton £20 was confidently de- 
manded for sheets (singles), with 10s. extra for 20in. gauge. 
Unprecedentedly high as sheets now are, they will be higher yet 
before this month is out. In August something like famine 
prices will prevail. Anticipating such an event, men who have 
sheets in stock are holding them. This, as may be imagined, is 
leading to loud complaints by the consumers of galvanised sheets, 
and of other goods produced from sheets, that they cannot obtain 
what they have ordered. 

The extraordinary demand for sheets now prevailing is so 
opposed to the experience of the trade in former years, that the 
fact occasions much inquiry as to the cause which has led to this. 
At one time sheets were comparatively a drug upon the market in 
South Staffordshire, and they were much below the position they 
should have occupied in the range of prices. The best informed 
are of opinion that the change began quickly after it was found 
that iron could be made very much more durable by the operation 
of galvanising. Previously the action of the weather wrought 
terrible mischief. Oxidation early and went on eatin; 
away the iron, till, presently, its heart being consumed, the met 
was no longer of any service. Galvanised, however, this same 
iron could bid defiance to the weather over a period which gave 
the iron a working life twice as long as that which it before 
possessed. This was especially seen in res’ of sheets used for 
roofing. Such galvanised sheets became increasingly serviceable 
after undergoing the process of ee, by which the surface 
sheet became alternately concave and convex at rapid intervals. 
For sheets prepared as we have described the demand is something 
enormous from Australia and New Zealand, the East and West 
Indies, and South America, So soon as it was found that to 
galvanise the roofing sheets was to immensely preserve them, the 
process was at once adapted to iron braziery goods, which in the 
form of buckets and similar hardwares required in the disposing 
of liquids quickly supplanted the product of the cooperage. 
Here, again, is a demand that did not before exist. Day after 
day the extension of the process of .galvanising to goods not 
previously treated in this way runs up the inquiry for sheets; for 
the process of stamping the goods into shape is being adopted with 
increased facility wherever hollow ware is manufactured. This 
stamping, too, has come to the — the iron braziers, and has 
enabled them to compete successfully with the makers of timber 
products, required not alone by the housekeeper at home, but 
paramountly by the emigrant everywhere. Emigrants can now 
or a drinking vessel both light and 


rely upon having a cooki 
curable and serviceable, out the necessity for ing about 
either a wooden or a pottery article, both of which, se of 


their fragility, he gladly replaces by something more Jasting. 

_ Simultaneously be hen ries up a ee which, notwith- 
standing its present great extent, is even in its infancy. 
We speak of the tube trade, The sated hee: wl iron sheets 
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quent explosion of boilers, is another source of profit to the tube 
makers, and consequently of demand to the makers of sheet iron. 
So great is the security and economy resulting from the use of 
tubes in boilers upon the principle adapted to large boilers by 
Messrs, Howard, the agricultural implement makers, that the 
requirements of that firm alone for tubes to be used in this way 
is sufficient to employ a considerable tube-making establishment. 
What will be the requirements when Messrs. Howard’s boilers be- 
come more generally adopted it is not difficult to foresee. The capa- 
bility of the tube-makers hereabouts to meet the varied require- 
ments of the consumers is seen in the circumstance that the tubes 
required by Messrs. Howard are of the large dimensions of from 
l6in. to 17in. in diameter. At the same time we question if 
similar tubes could be produced out of this district. 

But galvanised roofing sheets, galvanised braziery, galvanised 
stamped wares and tubes, are not the only articles which have 
imparted so much life to the sheet trade. ere are the thinner 
and smaller articles of the most diversified shapes and sizes manu- 
factured a= Birmingham, which require large supplies from 
the sheet mills of South Staffordshire. To whichever branch, 
however, we direct our attention, all are alike inconvenienced, 
wanting a sufficient supply. We know one establishment where 
low-priced goods made exclusively of sheet iron are turned out 
which is now at a stand, for the first time in nearly twenty years, 
absolutely for the want of iron. 

A good trade is being done in plate and angle bars and rods. 
There is also a tolerably good inquiry for hoops and strips; and 
best bars, and rounds are not without d 1. The bars 
are, however, quieter. Whilst it cannot be said that strip iron is 
by any means in abundant offer, still 20 gauged-strip may at this 
moment be obtained at as much as £4 under 20 gauged sheets, 
notwithstanding that the cost of producing the strip is not much 
less than that of making the sheet iron. The thin gauges of 
sheets—-such for instance as 28 gauge--are hardly now to be pro- 
cured at any price whatever. Instances have just come under our 
observation in which merchants in this district have tried evary- 
where, including Bristol, to get sheets of this gauge, but without 
success, The labour expended is so great, and the quality of the 
material required to produce it so excellent, that makers 
do not in the present state of trade find it to their advan- 
tage to roll iron so thin. This was not always so. Indeed, every- 
one who knows anything of the exhibitions, whether international 
or local, are well aware that makers of iron of this description 
madeagreat pointoftheir products, by showing them as attenuated 
as tolerably fine paper, and not unfrequently folded up as an en- 
velope. At the present day ironmasters can get as much money 
for rolling sheets of 24 gauge as they could only a brief while ago 
for iron of 28. Whilst such prices are realised, it would not 
answer their purpose to consume time in rolling 28 gauge that 
could be so much more profitably employed. The effect of course 
is to increase the price of the goods previously made of the thinner 
sheets, at the same time that the weight of the article becomes 
greater. 

The general trades are all well todo; but the ironfounders and 
machinists and such like industries are impeded by the ease with 
which the hands now find cause for complaint, and the very little 
compunction the majority display in throwing down their tools and 
stopping whole departments. The position of an employer of 
labour in this district is not just now to be envied. 

On Monday another fatal explosion was added to the long list of 
disasters in connection with the ammunition works at Wilton. 
Mr. F. Clarke, the resident foreman at the works of the National 
Arms and Ammunition Company (Limited), was in the shed, 
engaged, it is > ape ms in mixing an explosive compound for the 
manufacture of fog signals, when an explosion occurred, the shed 
was blown to pieces, and Clarke was frightfully mutilated and 
killed on the spot. The cause of the explosion is not known, and, 
as Clarke was alone in the shed, it w‘ll probably never be ascer 
tained. 

The town council meeting in Birmingham on Tuesday developed 
the state of things to which I drew attention last week as likely. 
It was shown that the epposition of three landed proprietors most 
interested was carried into Parliament, after two of them (Sir 
Robert Peel and Mr. Adderley) had offered to accept terms that 
the corporation idered extortionate, and therefore declined to 
accent. Commenting upon the explanations made at the meeting, 
and sketching the course it was determined to take, the Birming- 
ham Daily Post of yesterday says:—‘“‘ As to the rejection of the 
bill itself, and the difficulty in which Birmingham is placed, Mr. 
Stansfeld, on behalf of the Government, has promised to consi- 
der the subject with a deputation from the Sewage Committee, 
and to advise the corporation as to the best method of procedure. 
As to the personal conduct of Sir Charles Adderley and Sir Robert 
Peel, together with Mr. Wingfield Baker, another landowner 
who voted against the bill, the council wisely resolved to"ask 
for the direct opinion of Parliament, by raising an important 
constitutional questi A petition, pre and brought for- 
ward by Alderman Hawkes, was unanimously adopted, reciting 
that these three members of Parliament—Sir C. Adderley, Sir R. 
Peel, and Mr. Wingfield Baker — petitioned against the bill, 
alleging that they had “‘a direct personal interest” in opposing 
it; that they did oppose it in committee, and that their opposi- 
tion was pm Brn. and entirely set aside ; and that then, as 
members of the House of C , they opposed the third reading 
of the bill, and threw it out by their own votes —they constituting 
the majority of three against it. This petiti ill be pr ted to 
the House of Commons— it is hoped, if he should be well enough, 
by Mr. Bright —and the House will thus have an —— of 
pronouncing its opinion upon a grave constitutional question— 
whether it is right, expedient, lawful, or honourable for members 
of Parliament to defeat, by their own votes, a measure in op- 

ing which they have formally declared themselves to have ‘a 
irect personal interest.’ ” 




















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

GLASGOW PIG IRON MARKET: Another advance in prices: Enor- 
mous profits—HoNoURABLE CONDUCT—THE MALLEABLE IRON 
TRADE—THE HENDERSON PROCESS AT BLOCHAIRN IRONWORKS 
—SHIPBUILDING ON THE CLYDE—WATER SUPPLY FOR DvuN- 
TOCHER— EXTENSION OF DUNDEE HaRBouR—GLasSGOW WATER 
Works—EpinsurGH AND LeITH ENGINEERS’ SocieTY—THE 
ENGINEERING OPERATIONS ON THE CLYDE—NEW PIER AT 
Bropick. 

THERE is again a very important advance to notice in the price of 
pig iron, which was quoted we *Change as high as 112s. 
to 113s. 3d. cash, and 113s. 9d. fourteen days. At the market 
to-day (Wednesday) the q ruled about the same, although 
in some cases a trifle more was realised. The profits now being 
made in the iron trade must be something quite fabulous. Indeed, 
it is said that one firm—who have thirty furnaces in blast, and 
make fully 1000 tons per day,jare realising from £20,000 to 
£25,000 per week profit. The smaller firms are netting in the 
same proportion. This is really the golden age so far as 
the iron trade is concerned. And yet the demand is still 
unequalled. There is no iron in stock in any part of the country 
except what the Messrs. Connal have in their warrant stores, and 
even the enormous resources of that firm are being steadily and 
rapidly diminished, so that a few months longer would suffice to 
exhaust their supplies altogether. Meantime, pig iron makers are 
straini onty neon te boty, geen eae, and to make 
hay while the sun shines. ery available furnace is in blast, 
and has its productive power taxed to the fullest possible 
extent. 

Your Scotch readers are thoroughly familiar with the name of 
Mr. Alexander M’Ewen, of ‘iron 7 celebrity, one of eur most 
daring and extensive speculators. I learn that that gentleman, 
whose failure several years ago for a very large sum caused quite 
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a _— on ‘Change, has just handed over to his agents a sum 
sufficient to pay up the whole of his creditors in full, and that he 
has netted over and above, as the result of this year’s operations, 
between £200,000 and £300,000. Whatever Mr. M’Ewen’s profits 
may have been, the fact of his having wiped off all his obligations 
should be recorded as an example worthy of imitation by others. 

In the malleable iron trade, as usual, there is what the 
Hibernians would call a power of animation, every establishment 
having a full complement of orders on hand. 

Messrs. Hannay and Sons, of the Blochairn Ironworks, near 
Glasgow, have introduced the Henderson process of maki 
finished iron, which during the last few months has been aiitenel 
to a great many experiments at their large establishment. This 
process is of American invention, and is so well known to practical 
men that I need not further refer tu it here except to say that the 
Messrs. Hannay have taken steps to procure a licence from the 
patentee to work it. This will cause a little bit of a revolution in 
the malleable iron trade of Scotland, seeing that the Messrs. 
Hannay have the largest works of the kind north of the Tweed. 
Mr. Henderson’s process has been largely adopted in America, and 
at least two eminent firms on the continent of Europe have 
resolved to introduce it. 

During the month of June fifteen vessels, with an aggregate 
tonnage of 19,000 tons, have been launched on the Clyde. This 
is smaller than the returns of the same month in 1868 and 1869, 
but the tonnage launched for the whole half year is considerably 
above that of any corresponding period in the history of the trade, 
being 100 vessels of 106,500 tons. There are a great many con- 
tracts still on hand, and more than sufficient to keep all the ship- 
building yards employed for the remainder of the year. 

A movement is on foot for the purpose of creating Dun- 
tocher, a village about ten miles from Glasgow, into a water 
supply district. The local authority, which at first opposed, has 
now acquiesced in the scheme, and the works are likely to be 
commenced forthwith. 

It is proposed to extend the Dundee Harbour southwards, so as 
to include the beacon rocks in the river Tay. The subject has 
been remitted to the consideration of a committee, to whom Mr. 
Harrison, the engineer, will shortly present a report. 

The report of the engineer to the Glasgow Water Commis- 
sioners, which was laid before the last annual meeting of 
the body, held on Monday, is an eminently satisfactory statement. 
It shows a total increase in the revenue for last year of £2627 15s. 
The contracts for providing and laying two additional lines of 30in. 
main pipes from the Mugdock reservoir to the Caminesburn Toll 
have now been let, the distance being about two miles and a-half. 
The contractor has already commenced operations, and the work 
is expected to be completed in the spring of next year. When 
these pipes are laid there will then be four lines of in. pipes in 
the two miles and a-half being operated on, as originally intended 
when the works were designed. 

At the concluding meeting of the session of the Edin 
burgh and Leith Engineers’ Society, held last week, the 
present membership was reported to be 55 as against 31 
at the close of the previous year. Mr. Alex. Leslie, C.E., 
the retiring president, read a paper on the ‘Execution 
and Design of recent Engineering Works on the Highway 
from England to India.” The writer spoke at considerable length 
on the fortunes and cost of the Suez Canal, and detailed the prin- 
cipal engineering features of the work. After some interesting 
remarks on the Mont Cenis Tunnel, he discussed the different pro- 
jects made for the shortening of the journey between this country 
and France, and finally expressed the opinion that improved 
steamer service and harbour accommodation would most effectually 
meet the requirements of the trade. Mr. Allan Brebner, C.E., 
has been chosen as president for the ensuing year. 

Mr. Deas, engineer of the Clyde Trust, presented a report to 
that body on Tuesday last, which shows that the river works are 
being prosecuted with uncommon vigour. The laying of the har- 
bour tramways has been fairly commenced ; the tenders for the 
first contract for the Stobcross Docks have been opened, and are 
under consideration; the Yorkhill Wharf is approaching 
completion, all the main piles except one being driven, 
and all but three of the bays of the sheet piling between 
the first main piles; Plantation Quay is all but finished, 
the only thing awaiting being 144 lineal feet of cope for the quay 
wall; and the diving-bell and dredging operations have been 
carried on with great vigour during the month. During the ensuing 
quarter it is me gee to undertake the boring and blasting of the 
rock at Ederslie; to widen and deepen the river between Dalmuir 
and Bowling ; to remove the deposit, and deepen the channel 
below Garmoyle Lightship; to prepare drawings and specifica- 
tions for extension of Plantation Quay, and take in tenders for 
same ; and to proceed with the execution of Stobcross Docks. 

A new pier, containing several novel features, has just been 
completed at Brodick. It is an iron structure, designed by Mr. 
Mortimer Evans, C.E., of Glasgow, and extends into the sea 
for a distance of 170ft., giving a depth of water at low tide of 
about 12ft. The gangway, which is about 15ft. in width, is sup- 
ported for a distance of 140ft. on a series of elegant iron arches, 
terminating in a pierhead, 90ft. long and 25ft. wide. The ey of 
the structure are of malleable iron, some of them being let into 
the solid rock, The greatest novelty, perhaps, about the new r 
is, the use made of thick boiler plate instead of wood, which is 
ordinarily used forfender piles. Corrosive action has been overcome 
by an electrical arrang t, ing the whole of the submerged 
ironwork to assume an electro-negative condition. In construct- 
ing the pier a great saving of expense has been effected by the 
use, instead of piles of the usual kind, of old railway material 
the piles themselves being constructed of disused rails placed back 
to back and bolted together. 








IRON STEAMSHIP BUILDING AT THE ANTIPODES.—The Brisbane 
Courier of April 16th says :—The launch on March 26th of the 
first iron steamboat ever constructed in this colony marks an 
important epoch in its history. The little vessel in question— 
named the Louisa —has been dotgned and entirely constructed at 
the foundry of Messrs. R. R. Smellie and Co., to the order of 
M. E. Mellor, the owner of the Settler. The cost will be some 
thing like £2000. The dimensions of the Louisa are as follows : 
Length over all, 90ft.; breadth amidships, 16ft. Gin.; depth of 
hold, 5ft. 9in. in the clear; capacity of carriage, 100 tons. Her 
lines were drawn by Mr. James Robertson, who has superintended 
the whole of the carpenters’ work. The construction was com- 
menced about the middle of November last. The keel-plate and 
gunwale- plateareof 5-16thsiron, all the other plates being of quarter 
iron. ‘The angle irons are 2 by 2, 1Sin. apart, with reverse 
angle irons toevery alternate frame. The wholeof theangleiron was 
manufactured at the City Ironworks, Pyrmont, Sydney, and is of 
first-class quality. With the exception of the raw material, 
everything else in connection with the vessel has been constructed 
on the premises. The Louisa is the first boat ever built in the 
eolonies with outside butt straps, which dispense with the neces- 
sity for liners or packing pieces, thus enabling the plates to lie 
close against the frames. e is also fitted with 15in. stringer 
plates, extending right round the interior, there being 6in. stringers 
at the turn of the bilge. The vessel is divided into three water- 
tight compartments, her deck planks being of colonial beech, 
supplied from Pettigrew's saw-mills. In fact, in all respects the 
Louisa is a thoroughly local production, and as such she will com- 
pare favourably with any vessel of her size and dimensions turned 
out from the best shipbuilding yards of the old country. Her 
engines, also constructed on the premises, are of the horizontal 
direct-acting iy at cylinders 9in. in diameter, with 10in. 
stroke. The Louisa is built more as a cargo boat, to run in con- 
junction with the Settler, than for passenger traffic, but there will 

ample accommodation for the crew and several passengers. 
Her estimated speed is seven knots per hour, 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Zhe quarterly meeting at Middles- 
brough: Scarcity of ironstone: ANOTHER INCREASE OF WAGES 
FOR THE JRONWORKERS—THE NORTHUMBERLAND PITMEN AND 
WAGES—THE MINING AND MECHANICAL INSTITUTE OF ENGI- 
NEERS—THE CLEVELAND MINERS— PRICES, 

THE quarterly meeting of the North of England iron trade was 

held in the Royal Exchange, Middlesbrough, on Tuesday. There 

was a good attendance, but undoubtedly the joint meeting of the 

Institution of Engineers and Shipbuilders in Scotland, the South 

Lancashire and Cheshire Coal Association, and the North of Eng- 

land Institution of Mining and Mechanical Engineers, at New- 

castle, prevented many gentlemen from being present. Pig iron 
was in demand, and those who could sell for early delivery 
obtained remunerative prices. The quotations for No. 3 is now 
107s. 6d., and 110s. per ton for immediate delivery, and for deli- 
very next year 95s. and 100s. It is a fact, however, that contracts 
for this quality for delivery during 1873 are accepted at 85s. and 
90s. per ton. Stocks are low, all the makers are full of orders, 
and the blast furnaces are being worked to the fullest extent. 

Many makers are still seriously inconvenienced in consequence of 

the restricted production of ironstone. The amount of this 

inconvenience and the consequent loss to ironmasters will be 

understood by practical men when I state that I know it to be a 

fact that the Messrs. Pease, the largest ironstone producers in 

Cleveland, fall short of meeting their contracts to the extent of 

10,000 tons per week. 

In the finished iron trade there is nothing which requires special 
attention. All the branches are busy. The rail inquiries are 
numerous and encouraging. American buyers are making con- 
tracts for rails for early delivery. 

I hear that Mr. Waterhouse, the accountant to the Board of 
Arbitration, has completed his examination of the books of the 
iron manufacturers, and finds that the average price of manufac- 
tured iron during the past three months has been £8 11s, 6d. per 
ton. This is 15s. per ton higher than it was last year at this time, 
and will enable the masters to give the men an advance of 74 per 
cent, 

The coal miners of Northumberland are asking for an advance 
of 15 per cent. in their wages. Although this demand is so heavy, 
and although the miners had their wages advanced a short time 
ago, I believe that the coalowners are willing to offer a fair com- 
promise and settle the question at once without any squabbling. 
The high prices obtained for fuel places the coalowners in such a 
position at present that they cannot afford to risk any unpleasant- 
ness with their men which might lead to a stoppage of work, and 
the men not only seem to be fully aware of that fact, but to take 
the fullest practical advantage of it. I hope, however, the men 
will understand that there is a limit to demands for wages. 

The joint meeting of the Institution of Engineers and Ship- 
builders in Scotland, the South Lancashire and Cheshire Coal 
Association, and the North of England Institute of Mining and 
Mechanical Engineers, at Newcastle-on Tyne this week, have been 
of considerable interest to the iron and coal trades. On Tuesday 
morning the Wood memorial hall of the Mining Institute was 
filled with gentlemen engaged in the iron and coal trade. An able 
address was delivered by the president of the Mining Institute 
(Mr. Boyd); and the splendid marble statue of the late Mr. 
Nicholas Wood, the first president of the institute, was unveiled. 
Dr. David Page, professor of geology in the College of Physical 
Science, Newcastle, read a capital paper on ‘‘Geology in some of 
its Practical Aspects ;” after which a large number of gentlemen 
availed themselves of the railway excursion to Durham, where 
they were hospitably entertained by the Dean. A special 
train conveyed a large party to North Seaton, Hartley, 
and Cambois collieries. The various iron, steel, and engine 
works in Newcastle, Gateshead, and neighbourhood were 
kindly thrown open and were visited by different parties. On 
Wednesday several papers were read, after which the manufactories 
were visited. In the evening there was a grand banquet in Sir 
W. G. Armstrong’s banqueting hall, Jesmond Dene. On Thurs- 
day the shipbuilding yards and works on the Tyne were visited, 
and excursions were made to the Ferryhill Ironworks, Ryhope, and 
other places of interest. At night a conversazione was held in the 
rooms of the Literary and Philosophical Society. 

On Wednesday the Cleveland ironstone miners held their pic- 
nic at Skelton. There were eight bands of music, followed by 
6000 or 7000 | pperece A number of resolutions suggesting the 
desirability of establishing a board of arbitration to deal with 
miners’ questions, the Mines’ Regulation Bill, the Truck Bill, and 
other matters, I am glad to add that one of the representatives of 
the men advised them to attend to their work properly, and enable 
the masters who had so readily given them the advance to supply 
the requirements of the district. 

The prices of iron are as follows :—No. 1, £5 5s.; No. 2, £5 2s. 6d.; 
No. 3, £5; No. 4, £4 19s.; M., £418s. 6d.; W., £4 18s.; refined 
metal, £5 10s. Manufactured iron—Common bars, £10; best 
ditto, £10 10s,; cable iron, £10 10s.; angle iron, £10 10s.; sheets, 
£12 15s.; ship-plates, £12 5s.; boiler plates, £13; rails, £10; 
puddled bars, £7 7s. 6d.; wrought iron girders, £18. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

NEW TACTICS OF THE COLLIERS: The less work the better—CAPITAL 
AND LABOUR—MEETINGS AND AGITATION: Reply of the Coal- 
owners’ Association to the demand of the men—PRICE OF COAL— 
LARGE EXPORTS—DEMAND FOR COKE—PROGRESS OF NIXON’S 
GREAT UNDERTAKING—POWELL’S DuFFRYN RAILWAY BILL— 
CEFN WorkKS—GREAT ACTIVITY AT DOWLAIS—ORDERS FOR 
AUSTRALIA AT EBBwW VALE—EXPLOSION AT CwmpU—FATAL 
ACCIDENT IN THE Forest OF DEAN—THE ENGINEERS OF ABER- 
DARE VALLEY—PENTRE TIMBERERS—STRIKES AMONGST COL- 
LIERS IN GLAMORGANSHIRE AND THE Forest oF DEAN— 
APPOINTMENT OF ENGINEER AT CEFN—LLANELLY INSTITUTE— 
RoyYAL AGRICULTURAL SHOW AT CARDIFF. 

I HAVE just had an interview with one of the leading agents of the 

district in order to get at the actual condition of the colliers, and 

their present relationship with the coalowners, and the result of 
that interview has been to impress me with the opinion that the 
colliers are playing a very astute game, and are certainly suggested 
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altered, there will be great distress ets the poor. Even in 
Merthyr I found this week that house was 17s. per ton; at 
Carmarthen, a few weeks ago, good coal was £1. London friends 
must expect at this rate an increase of a third over the old figure. 

Notwithstanding the high price of coal, and the difficulty coal- 
owners meet in getting their men to work, large quantities con- 
tinue to be sent inland and still larger exported. On Saturday 
heavy cargoes of upwards of 1000 tons left Cardiff for France, the 
East Indies, China, Alexandria, and Riode Janeiro. France con- 
tinues a good customer, and the trade both home and foreign may be 
characterised as firm, with an upward tendency. Coke too is up, 
and the demand is greater than the supply. The an sas 
taking of the present time, that of Nixon’s and Co., at yrhiw, 
is progressing well, and tenders are out for the construction of a 
short railway in connection with the ee, The Powell 
Duffryn Railway Bill having passed the House of Lords will now 
give increased facilities to this company, now unquestionably at 
the head of the South Wales coal trade. I share with others 
some little surprise in not 7 ape Elliot re-open Aberaman Iron- 
works. No better time than the present could be found. Cefn 
works in the neighbourhood cf Bridgend have been s 
afresh, and though only 200 men will be employed at the onset 
large additions will soon be made. _ 

Great activity marks the conduct of the works at Dowlais. Two 
new blast furnaces are building, and the accommodation for work- 
men being sadly deficient, a hundred houses are being run up, and 
whole streets are planned. Rails for America still constitute the 
great staple of the trade in the district, but at Ebbw Vale, in 
addition, a large order for Australia is being worked off. A 
thousand tons left this week. The damages caused by the 
boiler explosion at Penydarran are being repaired. Another 
boiler explosion took p on Friday last at Cwmdu Colliery, 
Maesteg ; two men were injured. A fatal accident from a fall took 
place this week in the Lightmoor Colliery, Forest of Dean. The 
engineers of the various collieries in the Aberdeen Valley and 
other places have sent ina requisition to the Coalowners’ Associa- 
tion for a concession of the eight hours system. The matter has 
not yet been settled, but it is confidently expected that it will 
be in a few days. At Pentre, in the Rhondda Valley, the night- 
men, composed of “‘timberers, rippers Xc.,” have joined 
the general itation, and demand that five night turns 
should be reckoned and paid for as six. These instances, 
which I might easily multiply, illustrate Mr. Fothergill’s remarks 
in the House, and show the difficulty masters have at present, 
and the conflict waging between capital and labour. My latest 
information is to the effect that the Aberdare colliers will con- 
tinue to work on the old terms until an arrangement can be 
brought about, but one colliery near Cardiff has struck, and the 
men in the employ of Goold Bros., Forest of Dean, have taken a 
similar step. The sqpnenive department of Cefn Works has 
been given to Mr. T. Thomas, of Cardiff. Asa pleasant contrast 
to my detail of strikes and contentions amongst workmen, I am 
glad to chronicle the great success of the Mechanics’ Institute 
and art classes at Llanelly. A proportion of the colliers, furnace- 
men, and others, of Glamorganshire, 500 in number, are also 
engaged in getting ready for the d choral contest at the 
Crystal Palace, to be decided this week. The Home Secretary has 
given a handsome subscription towards the expenses. Great pre- 
parations are being carried out at Cardiff for the Royal Agricul- 
tural Show, which, from all I can learn, bids fair to be a great 
success. The farmers in the Vale of Glamorgan are in a tolerably 
advanced state, and have, like their English brethren, not been 
adverse to the aids of science, and have sought by a better know- 
ledge of chemistry and mechanics to improve their position ; but 
the hill farmers, as a rule, are little altered from the times of 
Howell Dda, and conduct their farming as their forefathers did. 
To these the show, with its collection of varied and modern 
implements, will be a wonder of no ordinary kind, and I con- 
fidently expect very marked and useful results. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Hutt Dock CompaNny—THE COLLIERS IN THE OLDHAM DISTRICT 
—KIrRKSTALL Force ComMPANY—RIVER WEAR ComMISSION— 
THE WooD MEMORIAL HALL—THE IRON TRADE IN WEST YORK- 
SHIRE—GAS AT BRADFORD—AIRESIDE IRON ComPANY—THE 
SILKWORTH OOLLIERY—TRADE AT BARROW-IN-FURNESS— THE 
NortH HyLton s.8S.— WATER AND SANITARY MATTERS AT LIVER- 
POOL—THE CLEVELAND DISTRICT—STATE OF TRADE: South 
Durham : Sheffield — FELL LOCOMOTIVES — SHIPBUILDING AT 
BIRKENHEAD. 

THE dividend of the Hull Dock Company has rallied to 5 per cent. 

per annum, 

On Monday morning the colliers of the Oldham district entered 
on the eight hours system, in accordance with resolutions passed 
at meetings previously held. At Rhodes Bank, however, one of 
the collieries belonging to the Fairbottom Company, a difficulty 
was met by the men which took them greatly by surprise. At 
this pit it been usual for the colliers to - down the shaft at 
six o’clock a.m., but on Monday it was half-past six before they 
offered themselves at the top for the purpose of descending. Just 
as they were about to descend, the manager, Mr. John Newton, 
came upon the bank and declared they should not be allowed to 
commence work, 

It is stated that a new puddling machine is about to be brought 
out by the Kirkstall Forge Company. 

At the last monthly meeting of the River Wear Commission, 
the Traffic Committee reported that they had agreed with the 
directors of the Monkwearmouth Test Works for the purchase of 
their machinery for the sum of £3287, and that they had also 
arranged with the directors of the Pauns Test Works to rent their 
building. The chairman, in moving the adoption of this report, 
drew attention to the decrease in the revenue for May as com- 
pared with May of 1871. He stated that the revenue for May, 
1871, was the largest the commission ever had, and was at the 
rate of £120,000 per annum. The decrease in May was owing to 
the lessened quantity of coals shipped, and the smaller number 
of shipping using the port. The receipts for wharfage in May 
were about 15 per cent. higher than in a year, and 
during the last four months the revenue was £1400 better than in 
1871, and £3500 more than 1870. 

Quotations for hematite ore have not experienced much varia- 





by shrewder minds than their own. The old notion ig 
colliers was that the more they worked the better for them. 
Formerly, as one of them admitted lately at a meeting, eight 
hours was the usual time of work, but a man wished to fill 
another tram and stopped nine hours, and so the evil grew. Now 
the policy is to work less, and any collier infringing this private 
rule subjects himself to the threats of his fellows. My friend the 
agent gave a case in point. At one of the large collieries a young 
married collier was employed, who, eager to gather a few extra 
comforts around him, worked harder t the rest. Presently 
it began to be noticed that he filled more trams, and he 
was at once waited upon, and told significantly it would 
not be allowed, ‘“‘he must stop it,” and he did so. 
The policy of the colliers is to fetter the masters; to 
work as little as possible, in the belief that by so doing they will 
in a little while be able to dictate their own terms. ‘‘ Labour,” 
added the gentleman to whom I was indebted for this insight, 
‘is our > and they are depreciating it.” Various meetings 
have been held since my last amongst the sea-coal colliers, and 
the burthen of all is the same. Twenty per cent. advance and 
eight hours labour. The Coal Masters’ tion have replied, 


by their secretary, to the demand with an unmistakeable negative, 
**they cannot depart from the course laid down.” I thoroughly 
approve of their decision, for it is notorious that the excess of 
wages is literally squandered, and the whole country is beginning 
to suffer. If winter steals upon us with the price of coals un- 
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tion in West Yorkshire. When the new works of Messrs, Brown, 
Bailey, and Dixon, at Attercliffe, near Sheffield, covering not less 
than twenty acres of ground, are completed, they will draw con- 
siderable supplies of hematite iron from the West Yorkshire dis- 
trict. The works are likely to be in full operation in August, and 
will form one of the largest plants in the world for making 
Bessemer steel tires, rails, &c. 

The Bradford Corporation, who have recently obtained possession 
of the local gasworks, are about to advance the price of the article 
from 3s. to 3s. 4d. per 1000 cubic feet. There are similar indica- 
tions in other large towns, 

The Aireside Iron Company, Leeds, have started a new blast 
engine, made by Messrs, Kitson and Co,, at the Airedale Foundry. 
It is the it engine for the purpose ever constructed in the 
West Yorkshire district. 

Miners have begun working at Silksworth Colliery. It is ex- 

also that a commencement will shortly be made with a 
railway which it is intended to lay down between the colliery and 
the Seaham line. 

The ironworks in the Barrow-in-Furness district are all well 
employed, and were it not for the difficulty experienced in obtain- 
ing a constant supply of coal, there would be no drawback to the 


of the and men there is 
: ge tm 
Cat outnnen for steel, and the Continent continues to take 





ig iron largely. There is no such thing as stocking at the iron- 
cone recently several new furnaces ‘have been blown in. 
Ore is being raised in abundance, but it is eagerly purchased at 
good pri The foundries and engineering works are well em- 


" Messrs. Osborne, Graham, and Co., of North Hylton, near 
Sunderland, have launched an iron screw steamer, named the 
North Hylton, of the following dimensions, &c.:—220ft. long, | 
30ft. beam, and 17ft. depth of hold. She will be fitted wit 
engines of 100 nominal horse-power by Mr. Samuelson, of Hull. 
She was built to the order of Mr. R. M. Hudson, of Sunderland. 

Abstracts of the accounts for the past financial year of the water 
and health committees of the Liverpool Town Council have been 
published. We learn from the sanitary accounts that £40,477 was 
received on account of paving rates, and £31,509 for paving and 
flagging ; total, £71,987. From sewer rates there was received 
£9584 ° from neral rates, £51,975 ; on account of General Rate 
Amendment Ket, £1634 ; erred from sinking fund account 
to pay off loans, £32,787 ; received for frontages, £6190 ; making, 
with a balance of £22,263 in the hands of bankers, a grand total 
of £196,193. There had been expended: on account of paving 
rates, £72,166 ; on account of sewer rates, £19,701 ; general rates, 
£43,054; General Rate Amendment Act, £3838; mortgages paid 
off, less joans received, £38,218 ; paid on account of new works, 
£15,156; balance, £3953. The water accounts show that the ordi- 
nary receipts amounted to £155,218, the water rents amounting to 
£82,099, and the water rate to £55,049. The extraordinary 
receipts, less £141,242 eT a off, were £61,753 ; balances 
in hand, £17,271; total, ,253. The ordinary expenditure 
amounted to £144,350, including interest £94,221. The extraor- 
dina: expenditure amoun’ to £31,904, which included 
£36,192 for a new reservoir at Rivington ; the balances amount to 
£57,998. 

Altogether there are about twenty-five blast furnaces either 
building or about to be commenced in the Cleveland district. Of 
these only a very small proportion can possibly be got into blast 
this year, so that there is not much prospect of the production 
being materially increased at present. 

The coal trade of South Durham remains in a restricted state. 
The pitmen have been working but indifferently, and, in many 
cases, the produce of five jw is not more than equal to four 
three or four years ago, although an equal number of men are 
employed. Now wages are better the men are content to make 
equal money and work less time, the ironstone miners of Cleveland 
having limited their weekly a of stone from 77,000 and 
78,000 tons weekly to 67,000 tons last week. More blast furnaces 
are working short, so that there is not the same nage for coke, 
which has been offered several shillings per ton less than was the 
case a few weeks ago. y 

The “‘ heavy branches” of Sheffield trade continue extremely 
busy. The armour-plate mills are very active with specifications 
for the English Government, and several foreign Governments are 
good customers for plates and shields. Boilers and ship plates 
are also in large demand, and the mills are kept in full work. 
Notwithstanding that the means of supply have enormously in- 
creased, the demand for railway materials is greatly in excess of 
them. Some firms have orders on hand for springs, rails, &c., 
which will keep them fully employed for a year to come. The 
engineering branches continue unusually busy. In the wheel, tire, 
and axle works at Rotherham large orders for Germany are in 
course of execution, At the Bessemer Steel Works the demand 
is so extensive that they are totally unable to meet it, and ad- 
ditions are being made to the works which it will be possible 
to more than treble the supply. At the Park-gate Ironworks the 

late mills are exceptionally well employed. The demand for 
iron rails, of which immense quantities used to be produced here, 
is somewhat limited, as they are being rapidly superseded by steel 


rails. 

Messrs. Laird Brothers, Birkenhead, have completed for Messrs. 
Allan Brothers’ Canadian line of steamers the lengthening and 
thorough overhauling of the Manitoban, and have fitted in her a 
pair of new compound engines with all recent improvements. It 
is an indication of the change in the requirements of the Atlantic 
trade that this comparatively new vessel, originally built and 
engined by Messrs. Laird, should, thus — in her career, require 
to be lengthened some 50ft. (making her 325ft. long), and to have 
new compound engines of an effective force of about 1500-horse 
power substituted for those ot the old t This is the fifth 
vessel which has undergone somewhat similar alterations during 
the last twelve months in Messrs. Laird’s docks—the City of 
Bristol for the Inman line, and the Canada for the National line 
being of the number. 
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THE GLATTON. 


In order to judge of the value of the experimental firing 
at the Glatton, and to understand the ing of the 
results, it is necessary to know the exact oe of the trial. 
Before then describing the experiments of Friday last, the 
5th inst., at which we were present, we will endeavour to 
put this clearly before our readers. 

The direct expenses entailed by firing against a well- 
constructed armour target are at any time very great, per- 
haps even greater than is generally supposed. Even the 
indi expenses are considerable. en the sphere of 
action is transferred from the beach at Shoeburyness to 
the deck of one of our most costly men of war, both direct 
and indirect expenses must, under the most favourable 
circumstances, become greatly multiplied; and it is dif- 
ficult to fix the limit to which they may extend. For 
example, who can say what direct expenses might be 
entailed by some comparatively slight accidental deflection 
of the shot itself, or its fragments, or what indirect ex- 
penses might follow from the inevitable delay of the 
experiments on a slight change in the weather? In the case 
now before us everything was most favourable, but in 
ordering a trial of this nature it is well to face the proba- 
bility of having to make the choice between delay, with 
its indirect expenses on theone hand, or, on the other, of suffi- 
cient motion in the sea to prevent the shot doing the work 
required of them before they had also caused much damage, 
in no way tending to the purpose of the experiments. 
We notice this in order to remind our tax-paying readers 
that the wish expressed in print that our giants might 
have a good fight would be a most extravagant one if 
the fighting was not confined to those precise points 
which could not be investigated by means of less imposing 
but less costly firing at Shoeburyness. Lord Camper- 
down, in answer to a recent question in the House, stated 
that the experiment was designed solely to test the work- 
ing of the turret when inj by the blows of very heavy 
projectiles. Clearly it was right to resist any temptation 
to extend the programme to any investigation that did not 
absolutely demand equally special conditions. 

The turret, then, was to be tested by three blows— 
(1) It was to be struck near the top, where the shot would 
act with a certain amount of leverage, and, if it were pos- 
sible to do so, contort the base and prevent free movement; 
(2) a blow was to be struck lower down, nearer the 
middle of the turret; (3) the junction of the turret with 
the “ —— ” plate was to be fired at, in order to learn the 
proba 
wedging of the shot between the moving and fixed parts, 
namely, the turret and glacis plate. For this pu it 
was supposed that a quantity of ballast carried in the 
Glatton might have to be placed so as to give her sufficient 
“list ” to expose the part in question to the full blow of the 
Hotspur’s gun. 
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Fic 3.—Verticat Secrion oF TURRET THROUGH PoRTION STRUCK. 


The turret of the Glatton is roughly shown in horizontal 
section through the — plates in Fig. 1, and through the 
lower in Fig. 5, by which it may be seen that her armo 
consists of plates laid on in two rings or tiers, each consist- 
ing of “0 lates, the upper ring or belt having six plates 
of 12in. thick and two p! 14in, thick, viz., those pierced 
by the portholes. The lower ring contains seven plates 
12in., and one plate 14in. thick, the last-mentioned bei 
that between and beneath the portholes. The backing, 
not being liable to cause injury from coming in contact 
with iron in the proximity of pe water, consists of 
not teak. It is of such thickness as, with the plates, to 
make up a total of 29in. e here—that is, 15in. of oak 
behind 14in. of iron, or 17in. of oak behind 12in. of iron. 

Behind the comes 1}in. of skin, consisting of 
two thicknesses of in. plate; then vertical girders 5in. 
depth, with spaces between, and finally what may be termed 


an inner skin or mantlet skin of jin. iron, to prevent bolt- 


ility of motion being prevented by actual distortion or | 








. _ into the interior of the turret 
and inj e men working t’.e guns on service. 
‘Against the stro: portion of this structure the 12in. 
gun of 25 tons weight, was brought to bear at a of 
200 y firing “ Palliser large cored shot,” or, ing 
loosely, “ ing charges.” 


heads and splinters from flyi 


Palliser shell without bursting 
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It may be seen by reference to our diagram published 


with Tue Enoinzer of May 17, 1872, that under 
these circumstances the turret in question ought to be just 
about a match for the gun. At 200 yards we have shown 
the shot as just able to perforate this thickness of armour; 
but it must be remembered that the circular form of the tur- 
ret tends to give a slight increase of strength, especially in 
the case of shot not striking it exactly in a radiating or nor- 
mal direction. The 12in., of all the Woolwich guns, fires its 
projectiles most unsteadily, from its having so slow a twist. 
All things considered, then, it was hardly to be expected 
that the projectile would go right through the turret, but 
it was likely that it coe nearly do so. As regards the 
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object of the experiment, it was clear that the turret would 
be subjected to such a test as it would hardly meet with 
on service; for should the Glatton be even exposed to the 
fire of guns equal to that of the Hotspur at 200 yards 
> it would be very unlikely that she would receive 
so fair a blow as on this occasion; while, should she be 
closer than 200 yards, although the shot would strike 
harder, it would rather less likely to be quite true in 
its direction, from not having time to steady after leaving 
the muzzle. In order to insure the turret being struck on 
the desired spot in each case, the firing of the Hotspur’s 
gun was tested agai 
of the Glatton. ose who witnessed the experiment may 
perhaps call to mind the evidence to their senses of slow 
twist and slight unsteadiness shown by the shot passing 
over the breakwater and ricocheting out to sea. 

A high velocity of rotation tends to make the shot 
ricochet to one side, a right-hand spin to the right, a left- 
hand spin to the left. e shot in question after 
continued a gh agebealgpeeresh, ine than might be 
expected, and the steam engine-like noise was then heard 
which indicates unsteady flight. 

For the first round a was made at a spot near the 
turret top, shown on Figs. 2 and 6, marked A at the foot of 
oA of the turret Reed = was llr ox to 

ike a spot just is, but (owing, it was ht 
iy come ciliemss, ts oiclag belay deleed end Go enn 
getting cold) the shot passed close over the turret top, 
cutting through the rail-post and ing the bending and 
contortion shown in Figs. 2and 6. On giving rather less 
elevation the next shot struck at the spot marked I in 
Figs. 2 and 6, with effects shown in Figs. 1,3, and 4. The 
slot stood well up to its work, the front portion, as far 78 


a canvas screen erected on the deck | fig! 





the front ring of studs, remaining apparently intact and 
buried deep in the turret side. 

We have ee peo to show in Fig. 4 the place occupied 
by theshot’s head and the depth to which the point has pene- 
trated ; we believe this cannot be far wrong on the follow- 
ing grounds. The rear edge of the front studs was about 
6}in. past the face of the plate, and the projectile, if a 
Palliser 12in. shell, would measure from this to the point 
nearly 14in. As it appears, however, that it was not the 
service Palliser shell of 1870, but a pattern known as large- 
cored shot, not. then sealed and proved, this measurement 
may be slightly incorrect. Still, it hardly seems probable 
that the actual position of the projectile when taken out 
ean be found to differ from what is given in the figure by 
as much as half an inch. 

Supposing our estimate to be correct, the following are 
the effects produced, shown by the numbering and arrows 
in Fig. 4 :—(1) The entire upper plate forced back to a 
distance at point of junction with lower plate of 5hin.; (2 
shot penetrated to a depth of nearly 204in.; (3) horizontal 
joint between upper and lower plate opened to a width of 
2in., the same effect being manifest in the corner of the 
top plate being lifted 2in. higher than that of the adjacent 
plate, vide Fig. 2; (4) the lower plate cracked in a vertical 
and laminati irection, if such a word may be allowed, 
and otherwise contorted at the edge; (5) a bolt driven 
some inches backwards, the head flying into the interior of 
the turret ; (6) the double skin being bent back and forced 
open to a width of about 3in., the wood protruding ; (7) 
the jin. or inner skin torn open and hanging down to the 
extent of about 4ft. by 18in., a number of rivet-heads (as 
well as the bolt-heads) being thrown into the interior of 
the turret. 

Although a little below the spot intended, it was quite 
clear that this round gave a heavy contorting blow to the 
turret, the top of which had been so far forced back, 
it was, nevertheless, found that the turret revolved with- 
out the slightest difficulty, and for the object of the ex- 
periment the next round might be proceeded with. 
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Fics, §.—Verticat Secrion THROUGH Portion Struck By Sor Il 

Considering the spot struck by the first blow, it seemed 
advisable to pass on at once to the trial of a blow at the 
line of junction between turret and glacis plate, which per- 
haps might be struck without the delay necessary for 
altering the ballast, in order to give the vessel a“ list” towards 
the Hotspur. This was done. By means of a mark painted 
at B (see Fig. 6) a shot was delivered grazing the glacis 
plate at a point 3ft. from the turret and glancing into the 
turret, which it penetrated toa depth of about 15in., the 
shot, as before, standing well up to its work and coming 
easily out of the hole, uninjured as far as the front row of 
studs. 

The effects produced by this round are chiefly shown in 
Figs. 5, 6, om 7, and given by arrows in Fig. 7. They are 
—(1) Penetration about 154in.; (2) glacis plate grooved toa 
depth of about 4in., and cracked; (3) flange ring covering 
joint of turret and glacis, cut through and bent; (4) lower 
side of glacis plate bent back, and split open to a width of 
about 3in.; (5) (not shown in figure) a sort of binding 
plate fixed on the lower edge of the armour side beneath 
the deck, broken off for a length of some feet, and the edge 
bulged downwards. 

nis round again severely tested the working of the 
turret, not perhaps quite so severely as might be conceived 
were a similar blow to fall in a more downward direction, 
but quite the kind of blow intended. On trial the turret was 
again found to work freely and easily. The ports, which 
up to this time had been covered and plugged up with 
beams of wood, were cleared open, and two rounds were 
fired from each gun ; one a full blank charge of 70 Ib. of 
pebble powder, and one a battering charge of 85 lb. of 
pebble powder with shot. The turret revolved easily in 
about a minute, and we are not aware that any effort was 
used to obtain speed. In short, the Glatton was in good 
hting trim at the conclusion of the experiment. Con- 
sidering how great are the chances against a second shot 
falling exactly on a spot already struck, it would hardly 
be going too far to say that the Glatton was in nearly as 

condition to go into action as before the trial. Yet, 
it would be difficult to put her through a more severe 
ordeal except by bringing the 35-ton gun to bear on her, 
and as far as the object of the experiment, namely, injury 
to the working of the turret, it may be doubted whether 
much more effect would, even then, have been produced. 
A plunging fire we are inclined to believe the most likely 
to jam the turret. Suppose, for example, that the ship 
had had much list over towards the Glatton, there can 
be little doubt that the second shot would have caused 
much greater damage to the glacis plate, which at the 
thickest end (that is, next the turret), is only 3}in. thick. 
As it was, this plate received a more severe blow than was 
at first apparent. Suppose the shot, instead of merely 
opening it through along one crack, had broken it into 
aap it is easy to conceive that detached portions 
either of shot or plate might have temporarily jammed up 
the space between turret side avd glacis plate edge, a 
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Nous nous ferons un plaisir de donner de plus amples détails a 
vous ou 4 tout correspondant de votre journal qui en désirerait. 
Paris, Guyot, & Hurn. 
Forges de Rimaucourt (Haute-Marne), France, 
Juin 25th, 1872. 


space we should say, from observation, of perhaps Gin. 
Still, even in this case, it seems likely that such jamming 
fragments might be soon removed; and, as this might 
be done from below, by men under cover, it is improbable 
that any breaking of glacis plate, or any wedging of shot, 
could cause more than temporary interruption to the PNEUMATIC LOOM. 

action of the turret. In the plunging fire we haveassumed _ Sir,—In reply to Mr. Richardson’s letter in your publication of 
a rather extreme case ; such a vessel as the Glatton would , the 5th inst., I would remark that I am quite sensible of every 
never be called upon to fight in a sea which would expose | ee ee ’ — hi > — yy ee gpa” 95 
her to a plunging fire from a hostile ship, nor is it to be | Richardson inform: caine 6 Pe sty Baa ya Becalbee 3 

eins ; ? ichardson informs us—that ‘‘ the loom has worked at full power. 

expected that she would be very likely to come under the | Why, therefore, should it not do so now, at 180 picks? The 
plunging fire of works of great command. At all events, | public and her Majesty’s commissioners have a right to expect 
in supposing such a case, we must remember that we have | that even at so low a speed the loom should produce some sort of 


n “a cloth fit for exhibition, Unfortunately it is exhibited, as Mr. 
only to go tosuch an extreme as may be found in Gibraltar | poy). doen ofnelin, on 0 Gaon, non Med in, wean 


batteries; to come to a fire indeed that no conceivable | that the loom has worked at full power, and at the same time to 
form of armour-plated ships capable of floating could resist. | plead it can no longer continue doing so, consequent on its old 
We supposed the case of the 35-ton gun firing at the | weakened frame and its nearly worn out moving parts, is, to say 





| what your correspondent von sae calls the naked loom.” I don’t 


think there need be any reply offered to such a candid admission, 
which implies the loom cannot weave. 

In thanking you for ‘your kindness, on behalf of myself and 
friends, for having elicited the information we so anxiousl 
desired, and after the admissions of Mr. Richardson I don’t thin 
it will be necessary further to intrude on your valuable space, as 
all further comments could elicit no further information beyond 
the fact, acknowledged by Mr. Richardson, that the loom exhibited 
by him in illustration of his peculiar mode of applying the 
pneumatic principle does not weave, 

ONE INTERESTED IN Looms, 





RACING PORTABLE ENGINES, 

Sir,—We have read with much interest your valuable article of 
the 5th inst. on the production of racing portable engines. You 
have set forth therein the conditions under which a winning 
engine must be produced with greater accuracy and detail than 
we have had the fortune to meet with in any similar essay on the 
subject. We fully admit the constructive ability, the genius, the 

t , the skill—we might add the sleight of hand—-necessary 





Glatton turret. Let us see what might be expected to ; the least, quite unworthy of so important a question ; esp 80 
happen. It is probable that the turret would be pene- when considered in reference to Mr. Richardson’s statement that 
tonked a Pe to at all events 1000 aa if hvack he had not time to alter the cam actually fitted to it, and 
nage tegen dhetagn ashy. Besicly hy= seg ee yards, ruck | essentially so when he states that the cams now on were the first 
fair, The men and guns in the interior might, no doubt, | made, This sounds uncommonly like new work, and if, as stated, 
suffer, but no more shock would fall on the turret structure | the loom exhibited has woven with power, in the name of common 
than in the present instance. The experiment was not | sense why alter new work that has roved so effective? I, conse- 
made with a view to penetration. In selecting the 14in. Seewaan on the "dodge Sg sey tee pep tay dag con- 

ates Rue g , 2; ie | n ti : . l accep- 
plates to fire at rather than the 12in., the trial of the | j.f:on of its incapacity to weave, and as Mr. Richardson says he 


turret in its working powers was probably the most severe | has woven with it, I repeat my question by asking why he does not | 
? 


that could be given to it by any shot of 12in. diameter. | weave with it now, at any speed, and in any form. 
It will be seen that the shot which first struck the turret |_ Now, Sir, with your permission, and to be as brief as possible, 
very nearly penetrated. The point of the shot we have gored hart wae er epee ago ba | a 
stinis ¢ sing P . j i i 07%, 
estimated as being at a depth of nearly 20hin., having M1 | in weight shall fit easily, I leave a hole in the end fin. in diameter, 
front of it only S8sin. of oak and a skin which it had || am to apply my lips thereto and usenature’s bellows, The blast 
already opened to the extent of 3in. When it is remem- | power of the lungs in strongly constituted individuals is from 34 
bered how little more would have been required to take | to4oz. All being in readiness, as desired by Mr, Richardson, I 
the projectile through, and that, once through, it ceases to atte of — _ pret cst dhe nrg The race to Ott 
stpay ty . ; oT . 8 ie 
ateete the structure of the tur ret, it will be seen that 10 | tong or thereabout, the loom working at 190 picks per minute; s 
12in. shot could much more severely try a turret with this | mick will therefore take thirty-two hundredths of a second. The 
thickness of plate—the same we believe in total amount in | shuttle, 8 oz. in weight, has to cross the race in about one-eighth 
the 14in, plate parts as that of the Devastation and Thun- ye oe pe eg a oy z a, To aneoges se 
derer. 1t must attain a velocity equa 00 . per minute, confess 
' sities . my natural bellows can’t do, but an impact blow of 15 Ib. does do 
We are tempted to ee as to ae i 4 a ity and I have seen the same blow, poeta or whatever Mr. 
been the effect of the slow heavy blow of the man / Richardson may please to call it, work at 140 picks over a race 


shot, but it may be more profitable to conclude by summing | 9ft. long. I stated, and now repeat, that if the loom exhibited did | 
ever work at the required speed, such a pressure or blow must | 


up a few minor facts connected with the experiment. , 
have been used. Any student of mechanics can verify for himself 


First, as to moral effect. The officer and men (about ss i I 

thirty in number in all) who remained on board the _— thea Ib. eng + hyp ——, to Se ge 

Yatton during the firing occupied the captain’s cabin, where |p nen any 208 & Soom the Piston exacts a force OF alo I>. at 
Gla v S g pie I ? each pick. The sudden release of such a force does create a jerk, 
the shock of impact was very little felt; how little may be | which has nothing whatever to do with the fitting of the mecha- 
seen from the following fact. After the experience of one | nical parts of an old or new loom. 
miss the crew returned to the cabin for the second round. |, Mr.Richardson states “‘it”—the machine —‘“‘could not be expected 
This time the turret was severely struck, but the men to make cloth fit for exhibition, and hence it was decided to exhibit 


to the construction of such an engine; we are neither prepared 
nor disposed to disparage the credit due to a firm who aelisnened 
in proving the existence of all these excellent qualities amongst 
its staff, but we do dispute the expediency of the application of 
the best services of the manager, the head draughtsman, one of 
the heads of the firm, and a host of other costly and skilful sub- 
ordinates, for some eight or ten of the busiest months in the 
agricultural year to the training of a racing engine, which, when 
completed, would be just about as valuable to a farmer in the 
hands of an ordinary engine driver, for thrashing or other drudgery, 
| as last year’s Derby winner in a double-furrow plough ! 
| Weare sure there will be found many opponents—interested and 
| disinterested—to our opinion. May be, some rival manufacturer 
| will hasten to insinuate once more that we have retired from the 
| lists to save our reputation, or to assert broadly in the face of your 
| practical article that the cost of the production of a racer is but a 
| fleabite in comparison to his gigantic returns and manufacturing 
appliances; but we will not be debarred by the fear thereof from 
| once more expressing our conviction that, although the first prize 
may be attended with much credit and a certain amount of profit 
| —looking at the matter in the light of an advertisement—to the 
, Winner, still the “‘ lifetimes,” “‘ fortunes,” and all the grand quali§- 
ti atedin yourarticle as essential to the production of a 
| winning engine would be applied with much greater benefit to the 
community and = to the manufacturer, to the general practical 
| improvement of his machinery, and to the management of his 
business, than to the production of a solitary ‘‘ racing portable.” 
RICHARD GARRETT AND SONS, 

Leiston Works, July 8th, 1872. 

P.3.—Your remarks apply not only to racing portable engines, 
but in a greater degree to other agricultural machines and imple- 
ments, where the process of training cannot be carried on in the 
“brake house,” but must, as far as practical working is con- 
cerned, be accomplished at some particular season of the year 
| during which the operations for which such machinery is designed 

are performed, and in most cases under totally different 
circumstances to those under which they will have to operate 
| before the judges of the R.A.S. of England. 











came out, thinking it was another miss. The apparent ——— = 





comfort of the kid, hen, and rabbit in the turret point to 

the same conclusion, viz., that the work stored up in a shot THE DORMOY PUDDLING RABBLE. 

is delivered on armour at any point with no more shock to] 79 explain the adaptability of this rabble to existing puddling 
surrounding objects than the work—equal in quantity— | furnaces of the ordinary type we give the annexed cut, showing 
which the same powder charge expends on the gun in the | the change required in some forms of fore-plates to allow the re- 
firing vessel. volving tool to dip down into the bath of metal. In the furnace we 


Secondly, as to the penetration obtained by the projec- | !tely sw at work near London, only the fore-plate bit was slightly 


current, Were this condition not observed in all cases, the 
approach of the magnet produced no other effect than the rota- 
| tion of the light, until it assumed a position in a vertical plane 
| 90 deg. from a similar plane passing through the magnetic axis of 
the bar. Then, again, another necessary condition is that both 
the tension and the quantity of the current be of a strength 
greater than that of the current on which the experiment of rota- 








tiles, we noticed that the 35-ton gun at Shoeburyness satis 


rather exceeded what we should have supposed from look- 
ing at the diagram we published on May 17th. On this 
occasion the reverse was the case. The 25-ton gun was 
fired exactly as given on the second line—that is, with a 
firing charge of 851b., and probably with a velocity of 
about 1300ft. per second, The line for the thick armour 
of the Glatton A is shown as pierced even a little past this 
range. We have noticed, however, that the shot did not 
strike perfectly fair, which, with the circular form of the 








wall of a turret, makes more difference than in the case of 
a flat target. Further, the projectiles were not those of the 
most recent construction, and, being of the date 1870, 
where any manufactyre is constantly watched and im- 
proved, a year and a-half may make a sensible difference in 
the excellence of the product. However, having put for- - : Rte 5 

ward the diagram only on the ground of giving “a good = te eee side ger pad — Panat o n 
general idea,” we may congratulate ourselves on the results | which, while turning the rabble, carries most of its weight, while 
of the recent Shoeburyness and Portland experiments | acting asa swing and universal joint ; and, we may add, also as an 
having accorded so closely with it. admirable friction brake, 





hollowed out ; the lever for the counterbalance of the door being 











ON THE EXTINGUISHING OF THE ELECTRIC 
LIGHT BY THE APPROACH OF A MAGNET. 


TueE following, by Professor Edwin J. Houston, ¢ recently 
appeared in the *‘ Journal of the Franklin Institute :’—‘“‘ Having 
ONE YEAR’S WORK WITH THE REVOLVING RABBLE, occasion recently to set up a large battery for experimental illus- 

Monsigeur,—Nous lisons avec beaucoup d’intéret dans votre | tration of the properties of'the light of the voltaic arch, I noticed a 
numero du 10 Mai un article concernant des expériences en Angle- | fact which I believe has hitherto escaped observation. The bat- 
terre avec l’outil rotatif 4 puddler du systéme Dormoy; et nous | tery consisted of about eighty half-gallon cells ; fifty-five were 
voudrions vous donner quelques résultats acquis par nous pendant | Browning’s modification of the nitric acid battery of Grove. The 
un année de travail. Nous avons traité diverses natures de fonte a | negative element consists of sawed strips of very dense coke, the 
Laide de ce moyen; les résultats ont été toujours satisfaisants, et | positive element of zinc, so arranged as to use both surfaces of the 
dans plusieurs cas ont depassé notre attente, L’energie du travail | coke. The remaining cells were of the iron battery. When first 
obtenu que comporte ce systéme, sa simplicité, son application | set up the arch between the carbon electrodes measured fully 
facile, peu dispendieuse, ne nécessitant aucun changement dans | 2in., while the flame frequently reached an equal distance above 
la construction des fours; en un mot, ne sortant point du domaine | the upper carbon, The quantity of the current was very good, 
du travail pratique actuel, nous font considérer ce procédé comme | much better, in fact, than the size of the plates would have led 
le seul bon qui ait été imaginé jusqu’alors, et qui doit nécessaire- | me to expect. The phenomenon to which I would call attention 
ment marquér une ére nouvelle dans l'industrie du fer. is as follows :—‘ Wishing to show the well-known experiment of 

La fabrication des fers speciaux de formes trés variees qui com- the rotation of the light by a magnet, I approached a compound 
posent la majeure partie de ndtre production exige des fers trés | bar magnet to the light, holding it with one end pointing directly 
homogénes et malléables, puddlés trés soigneusement, car une | to the arch, in a horizontal plane equidistant between the carbon 
seule partie de fonte mal affinée au puddlage suffit pour occasioner | electrodes. When the nearest end of the magnet was 4in. from 
la perte d’une piéce de grande valeur, et au laminage les consé- | the electrodes, the light was instantly extinguished. The regu- 
quences en sont souvent désastreuses. Notamment dans la fabri- | lator of the light which was employed is a form recently patented 
cation des fers speciaux on casse des cylindres et des piéces des | by Browning, of London, The carbon points are kept at a con- 
laminoirs, le retard apporté pour les remplacer vient augmenter la | stant distance from each other by the action of a small magnet 
consommation sur le fer et la houille, qui brulent pendant ce | worked by the battery current. Though inapplicable to small 
temps, et la production diminue par ce fait ainsi que le salaire des | batteries, with the current I employed 1t gave a ight admirable for 
ouvriers, ajoutez a cela des produits defectueux par des barres qui | its steadiness. Thinking that the extinguishing of the light was 
n’arrivent plus & longueur ou qui comportent des défauts, Xe. produced by some cause other than the approach of the magnet, 

Cette seule considération, qui du reste est des plus importantes, | the experiment was repeatedly tried in a number of ways, until it 
nous etit suffi pour nous determiner & adopter ce nouveau moyen | was clearly shown that the cause could not be attributed to acci- 
de puddlage ; mais nous avons pti constater en outre que non seule- | dent, but to the approach of the magnet. Though I have failed 
ment la qualité de nos fers est trés supérieure aujourd’hui, mais | to find any published notice of this phenomenon, it seems pro- 
encore que la production de nos fours s’est accrue sensiblement | bable that it may already have been observed, as the conditions of 
avec une économie de combustible relative. | the experiment would be almost exactly reproduced whenever the 

D’un autre cote, le 4ravail le plus pénible pour les ouvriers | rotation of the light of the voltaic arch by the magnet was tried. 
méme les plus robustes est aujourd'hui rendu accessible aux plus | Still it may be conceived that though the necessary conditions for 
faibles avec l’aide de Voutil rotatif. | success in this experiment have often been nearly 4 Ey 

En résumé, nous estimons que les avantages qui ressortent de | they have seldom, if ever, been exactly reproduced ; for it was 
Yapplication de ce nouveau moyen de puddlage, tant sur la diffe- | noticed that in no case was the light extinguished unless the 
renoe du prix des fontes que sur l’économie du combustible, Is length of the arch was nearly as great as the tension of the elec- 
qualité des produits et l’accélération du travail, peuvent ttre : admitted ; that is, the electrodes were 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 








nearly their maximum distance, Sudsok oth, tee patens ote 





tion is generally tried. I have experimented with flames when 
these latter conditions were absent, and although the rotation was 
observed, the extinguishing of the light was in no instance pro- 
duced. The compound bar magnet employed is formed of three 
bars, held together by brass screws. It is 1ft. long, lin, broad, and 
Zin. thick, and is not at all remarkable for the strength of its 
| magnetism. As to the cause of the phenomenon, I think it may 
be attributed to the tendency of the flame to rotate on the 
approach of the magnet. This might cause the extinguishing of 
the light in two ways : either by the irregularities on the surfaces 
of the carbon electrodes offering greater resistance to the passage 
of the current from some points than from others, or by the cur- 
rent being unable to pass through the greater distance of the 
arched path, which is always assumed by the light on the 
approach of a magnet. Another assumption, which, though per- 
haps not as simple as those already mentioned, at least as pro- 
bable, is that on the approach of the magnet there is a slight 
increase in the non-conducting power of the medium between the 
electrodes, produced by their polarisation, and which, though 
always acting, can only manifest itself in a striking manner when 
the distance between the electrodes is near a maximum, and the 
tension of the current is exerted to its utmost in passing through 
the non-conducting medium. This assumption of the polarisation 
of the medium between the electrodes, and its consequently 
diminished power of conducting the current, seems to be some- 
what sustained by the fact that a powerful electro-magnet, in the 
form of a horseshoe, when approached, did not extinguish the 
light, although it produced rotation of the current, for we 
may conceive that the two poles acting simultaneously on the 
medium would neutralise each other’s effects. I noticed, on 
several occasions, that the south pole of the magnet would not ex- 
tinguish the light until it was approached lin. nearer than the 
north pole, namely, to within 3in. of the electrodes, This, however, 
may have been accidental.’"—Dept. Physics, Central High School 
Philada,, April 12, 1872.” 
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Tue InstrtuTION oF CrviL ENGINEERS.—During the past threo 
months the additions to, and the changes in, this institution, have 
included the election of two honora bers, eight bers, 
the transfer of four associates to the of members, the. election 
of fifty associates, of whom nine were previously students, and the 
admission of twenty students, representing an actual accession of 
seventy-one. From this number the casualties have, however, to 
be deducted, embracing five associates removed death, viz.: 
John Samuel Vays, Frederick Marrable, Christopher Pattison, 
Alexander Siebe, and Robert Harry I Synnot; one member, 
five associates, and one student erased from the register, and the 
resignation of two students, together fourteen, leaving an effective 
increase of fifty-eight. On the 1st of July there were on the books 

i honorary members, 756 members, 1127 associates, and 243 








sixteen 
students, together 2142 of all classes, . 
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RAILWAY MATTERS. 
A WOODEN bridge on a branch line between the North-Eastern 


Railway and the South Halton Colliery gave way on Saturday | whic 


and precipitated several coal wagons to the road beneath. 

The Louth and Lincoln rer: J Bill for deviation and continua- 
tion of powers has passed both Houses of Parliament. The line, 
which is a passenger, goods, and mineral one, will be worked by 
the Great Northern Company. 

At the Central Criminal Court, on par, in the case of 
the Ottoman, Railway, which it was alleged had been fraudulently 
placed on the list of the Stock Exchange for quotation, the recog- 
nisances to prosecute the chairman and secretary were, by consent 
of the Common Serjeant, withdrawn, as it was considered that 
the ends of justice would be fuliy satisfied by the investigations 
which had taken place. 

THE Railroad Committee of the Common Council have agreed 
upon a report for the admission of the Chicago and Canada 
Southern, the Chicago and Illinois River, and the Chicago Decatur 
and St. Louis roads into the city. They will enter the city from 
the south, passing along the east side of the Chicago, Rock Island, 
and Pacific track to Sixteenth street, thence on ground purchased 
or to be purchased by the companies interested, as far as to Van 
Buren-street, 

Mr. Hype CLARKE writes in the Times of Wednesday that in 
the last two years the through railway has made considerable pro- 
gress in Turkey, and by the end of next year the European system 
will be continued to the Bosphorus and also to Salonica, and will 
be connected with the beginning of the Asiatic section, which has 
now reached Ismid. The prolongation is in progress, The 
Ottoman Government is applying its energies to this enterprise 
while we have been talking about it and looking on. What is 
most surprising is that no attention is paid to these facts. 

Tue report of the Buenos Ayres National Tramway Company 
(Limited) states that long after the epidemic at Buenos Ayres had 
ceased labour was almost unobtainable, and enterprise of all kinds 
completely paralysed. In addition to this, the demand in the 
country for materials of construction had become so great that, 
notwithstanding the efforts made by the company’s engineer and 
their contractors, it was found impossible to obtain delivery of 
them so rapidly as was required. On the resumption of labour 
the directors lost no time in adopting prompt and energetic mea- 
sures for proceeding with the construction, so that, notwith- 
standing all drawbacks, they are happy to announce that the 
whole of the lines were finally completed on the 15th of April 
last. A first section was opened for traffic on the 9th of March 
last, and the remaining sections having been inspected by the 
Government and municipal engineers, application has been made 
for permission to open them, and the board are in daily expecta- 
tion of hearing that the necessary powers have been granted and 
the whole system is in operation. 


THE board of the Erie Railway now constituted is admitted to 
be as solid and respectable as any in the United States. It may 
therefore be assumed that if reliance can be placed on an American 
joint stock enterprise of any kind, the resources of the under- 
taking will henceforth be intelligently developed and honestly 
administered. The election was unanimous, and all the names 
were previously approved by Mr. James M’Henry and Messrs. 
Bischoffsheim and Goldschmidt, by whom the entire movement, 
which has thus resulted in the rescue of ten or fifteen millions 
sterling of property, was initiated and carried through. Their 
abours are thus terminated. They have fulfilled all their 
promises, and as regards the price of the shares, which was fifty- 
seven when it was uncertain whether success could be achieved, 
and is at present forty-four, both the investing public and the herd 
of speculators must for the future depend upon their own judg- 
ment. To people outside of the Stock Exchange and its commit- 
ments any fluctuations that may now occur will be matter of com- 
plete indifference.—Times Moncey Article. 


Ir is proposed to throw a great bridge over the Hudson river at 
Poughkeepsie. The bridge will be composed of five spans of 500ft. 
each, and it will be 120ft. in height. It will connect New Eng- 
land with the coal-fields of Pennsylvania. The directors of the 
Central Railroad of New Jersey state that the movement of coal 
over the central division of the system amounted last year to 
1,877,064 tons, as compared with 1,289,249 tons in 1866, 823,214 
tons in 1861, and 131,995 tons in 1856. The directors said that 
the relaying of the road with steel rails is steadily advancing 
month by month. On the Ist of January 45} miles of single track 
had been relaid, and the rails for twelve miles more were on 
hand, while orders for fifteen miles more were in course of execu- 
tion. For the present year, in addition to the above 8500 tons of 
steel rails have been ordered, sufficient to relay eighty-five miles 
of road. The steel rails have given perfect satisfaction, while the 
iron rails recently received from American works, where not com- 
posed of re-rolled iron, have been lasting much better. By pur- 
chase or lease through the Lehigh Coal and Navigation Company 
or otherwise, the Central Railroad Company of New Jersey now 
own the fee or control the traffic of 21,500 acres of the best coal 
lands in the Lehigh and Wyoming coal-fields. 


A PASSENGER states that the train which left King’s Cross 
station for Kensington at 2.45 on Tuesday had proceeded but a 
short distance through the tunnel to Gower-street when the 
passengers in the first carriage from the engine—ten in number 
and all males—became aware by a uliar cracking noise that 
something was wrong ; but did not me actually alarmed till 
they found that the roof of the carriage was on fire. They in- 
stantly called out “Fire!” and “Stop!” and the passengers 
in the rear of the train, hearing the cries and seeing the 
reflection of the tire in the tunnel, took up the cries. It is 
supposed, however, they were not heard in the noise made by the 
train till the guard’s attention was directed to it. Then, no 
doubt, the best course was to get the train into the station, which 
was but a short distance off. Meantime the alarm of the passen- 
gers was increased by remembering that the reservoirs which are 
carried along the tops of the carriages are filled with gas, and 
might at any moment explode. On reaching the Gower-street 
station they instantly leaped out, and the fire was extinguished. 
The gas was allowed to escape from the reservoir, the carriage 
locked up, and the journey resumed. Nobody was injured. 

AN extraordinary general meeting of the Cape Company was 
held on Friday at the City Terminus Hotel, Cannon-street, to 
consider a provisional contract for the sale of the line to the 
Colonial Government ; Mr. J. Borradaile, the chairman, presided, 
The chairman said that the report had so fully stated the pro- 
posals that had been made to the company, and the terms 
eventually agreed upon by the directors with the representatives 
of the Government, that he need not detain them with many 
observations. The directors had endeavoured to get the share- 
holders better terms, but they had not succeeded. They had 
done their best to get 5 per cent., but they considered that 44 per 
cent., with the right of drawing, was as good a rate of interest for 
the traffic of the railway as they could get. The traffic had since 
improved, but even at the best they would never get more than 
6 per cent., and to do that they would require a sinking fund to 
redeem the debentures. He thought on the whole they had 
better take a certainty of 44 per cent. than trust to any im- 
aay ges or con ney. Against the increase of traffic they 

ad to consider the increased cost of working railways and the 
rise in wages and fuel. If the traffic should increase much they 
would have to lay out additional capital to accommodate it. He 
then moved the resolution, to the effect that the provisional con- 
tract entered into between the Government of the Cape of Good 


Hope and the railway company on the 14th of March last for 
oe transferring the company’s railway and other assets 


eir rights and privileges to the Government of the colony 
be approved and ratified, and the proposition was carried, 


| 





NOTES AND MEMORANDA. 


h consume every twenty-four hours 22,270,000 cubic feet of 
gas; and if the streets of the metropolis were put together, they 
would extend a distance of about 4000 miles. 

PrRoFEsSSOR GUNNING claims that the Niagara river has been in 
existence about 200,000 years—that a barrier 30ft. high at the 
head of the rapids would throw the water back into Lake 
Michigan. He accounts for the drainage of the lakes before the 
formation of the river by a channel which extended from Lake 
Michigan to the Mississippi. 

THE city of Cincinnati, Ohio, owns over £3,000,000 worth of 
real estate, together with the improvements thereon, and has a 
debt of less than £1,100,000. In a financial light this may be said 
to be a very healthy condition. In 1850 the value of the real and 
personal estates of the Union was about £1,400,000,000, By 1860 
it had increased to over £3,200,000,000. In 1870 it went over 
£6,000,000,000. This is more than quadrupling in two-thirds of a 
generation. These factsare given by the American Manufacturer. 

ZOLLNER and Vogel have succeeded in making measurements of 
the velocity of the sun’s rotation with the spectroscope. The 
method pursued is too elaborate to be described in a brief notice. 
The value obtained for the motion of a point on the sun’s equator 
is 0°42 German miles per second from one series of observations, 
and 0°35 miles from a second series, These values are somewhat 
greater than those at present received. As a new application 
of the spectroscope, optically demonstrating the fact of the sun’s 
rotation, these experiments are of much interest. 

THE principle suggested by Tresca’s experiments on the flow of 
solids has, we are informed, been applied in practice for deter- 
mining the pressure produced in the bore of large guns. A 
cylindrical hole, bored into the gun, is filled by a block of lead, 
supported behind by a steel block, through which is a small 
cylindrical hole. When pressure acts on the lead, a portion of it 
is forced into the hole in the steel block. By estimating the 
volume of the lead found in the cavity after a discharge a means 
of measuring the pressure exerted within the gun is given. 

THE American Manufacturer says :—There exist in the neigh- 
bourhood of Providence, Rhode Island, two deposits of iron ore 
which were once quite extensively worked, when charcoal could be 
obtained to supply the furnaces, but which were abandoned before 
the discovery of the value of native fossil fuel in iron making, in 
consequence of the destruction of the adjacent forests. The 
working of these ores began as early as 1703, and continued up to 
about the year 1834, and the iron produced was of an excellent 
quality. This ore is conveniently located, of immense extent, and 
has for some time past been worked to supply a demand which 
has arisen for it in Pennsylvania. An effort is now being made 
to reduce this ore in Rhode Island, but to insure financial success 
it will be found necessary to mix it with other ores of that 
vicinity. 

THE value of the railway iron exported from the United 
Kingdom in May is returned at £899,011, as compared with 
£959,162 in May, 1871, and £1,050,154 in May, 1870. In the 
totals relating to May this year the following countries figured for 
upwards of £50,000 each :—Russia, £86,863; Germany, £62,650; 
the United States, £417,625; and British America, £01,268, The 


exports to Australia and British India were still only small in | 


May. The value of the railway iron exported in the five months 
ending May 31 this year was £3,544,487, as compared with 
£2,910,175 in the corresponding period of 1871, and £3,521,561 in 
the corresponding period of 1870, In the total relating to the first 
five months of this year Russia figured for £127,052, Germany for 


£198,481, Egypt for £100,654, the United States for £2,021,5s2, | 


Peru for £155,920, and British America for £207,460, The figures 
relating to this year are, of course, materially swollen by the 
excessively high rates which have prevailed recently for iron of 
all descriptions. 

Great difference of opinion exists as to the temperature of the 
sun. Asan instance of this it may be said that Father Secchi 


maintains this temperature to be about ten million degrees Centi- | 


grade. Ata recent séance of the French Academy, in defending 
his estimate against the much lower figures of Ericsson, Zillner, 
and Faye, St. Claire Deville asserted that he was engaged in 
investigating the subject, and that his results fixed the tempera- 
ture at about three or four times the melting temperature of 
platinum, about 6000 to 8000 degrees (C.) Mr. Vaulle also 
announced an ingenious theory upon the same subject, fixing the 
debated figure at{10,000 degrees (C.) Finally M. Fizeau stated that, 
having compared the solar light with that of the carbon points of 
the electric light, he had been able to estimate that the former 
was about three times as intense as the latter, and hence, 
assuming the relative calorific intensity to be in proportion to the 
luminous intensity, he had arrived at the figure of 8000 degrees 
(C.) as the correct one. 

NuMEROUS observers have experimented on the air and calcu- 
lated the amount of oxygen it contains, and although formerly 
results differed, owing probably to defects in the modus operandi, 
latterly the analyses have come much nearer to agreement in their 
minute accuracy. Gay Lussac and Humboldt gave the mean as 
21°0 volumes per cent. of oxygen. Cavendish, by making a series 
of 2000 analyses, arrived at the conclusion that 20°833 was the 
mean amount, and later experiments have shown that he was not 
far out, Grabam and Liebig both giving 20°. Dr. Angus Smith 
found, from repeated analyses, the following percentage :— 

On the N. E. shore and heaths of Scotland... .. .. .. 20°09 
Outer circle of Manchester (not raining) 
Open places, London, summer... .. 
In a sitting room, which felt close, 1 
Inasmall room with petroleum | 
Theatre gallery, 10.50 p.m... .. 
Theatre pit, 11.30 p. m.. 
Backs of houses, and about 
Court of Queen’s Bench s 65 <0 68 66 
Under shafts of metal mines (average of many).. 
ee ae ae 
Worst specimen found in a mine... .. .. 
Difficult ‘to remain im.. .. .. 08 o0 2 os os os 

Some time ago the views of Mr. W. M. Williams upon the 
origin of burnt iron, or iron which has been damaged by reheating, 
with the arguments sustaining them, were published in the 
** Journal of the Franklin Institute,” that gentleman supporting the 
opinion that the injurious effects are |‘ srecoogg by the absorption 
of oxygen, which really burns the substance, partially removing, 
in the case of steel, the carbon, and imprisoning carbonic oxide in 
its interior, and in case of iron, oxidising the metal itself; in 
either case breaking the continuity of the texture, and hence its 
tenacity, by the introduction of worthless combustion products. 
M. Caron, maintains, however, that the deterioration of ** burnt ” 
iron is due, not to the absorption of gases, but simply to the 
action of heat modifying the molecular constitution; and this 
opinion he supports by the following experiments :—A piece of 


ut not excessively .. 
mp.. “+ oe 





closets... 


- 


iron, with good fibrous properties, was broken into small pieces ; | 


some were placed in the fire of an ordinary forge, and raised to a 


welding heat ; others were placed in a porcelain tube, and raised } 


to the same temperature in a current of hydrogen or nitrogen. 
Both were similarly cooled, and both presented the crystalline 
structure of burnt iron, The same author supports the opinion 
that vibration has not the slightest effect in rendering iron brittle, 
or in modifying its fibrous texture, and that the explanation of 
frequent breakages is to be ascribed rather to bad form, or to the 
original inferiority in the quality of the iron. He likewise combats 
the idea that the frequent fracture of railway axles in cold 
weather, and the crystallised texture of the = bars, is any 
Hanne that cold isthe cause of the crystallisation and consequent 

rittleness, urging that there is no evidence this was not the 
condition of the metal before us, and that the greater hardness of 
ground, greater severity of shocks, &c., are the more rational 
reasons for such accidents, 


To light the streets of London 630,000 gas lights are employed, 
i d 


MISCELLANEA. 


om Seaman, the opulent Alsatian spinner and machinist, is 


CoMPLAINTS are again made of the intrusion on Sunday 
evenings of third-class passengers on the Great Eastern line into 
first-class carriages. 

A roc trumpet is to be placed at Roche’s Point instead of the 
present bell signal, in consequence of the stranding of the Guion 
steamer N ioale. 

Ir is believed that the new St. Stephen’s Club House, on the 
Embankment at Westminster Bridge, will greatly spoil the present 
fine view of the Houses of Parliament from the Embankment- 
road, 

THE Schoharie Repyblican says :— One hundred and twenty- 
five thousand tons of bituminous coal will pass over the Susque- 
hanna Railroad to Albany this year. Nearly the entire amount 
goes on to Troy. 

STEEL has been enormously increasing in price of late in France. 
In April steel rails were at £11 14s, per ton, while in May they 
stood at £13 per ton. Bessemer steel tires have risen in like 
manner from £20 to £24 per ton. 

Apout three hundred of the servants of the Great Northern 
Railway met on Sunday night and adopted a memorial to the 
directors for a new scale of wages, by which the men would benefit 
to the extent of 2s, Gd. a week. 


Mr. CHICHESTER FORTESCUE states that it is not at present the 
intention of the Government to introduce a measure for the com- 
pulsory extension of the provisions of the City of London Gas Act, 
1868, to the other metropolitan gas companies, 


Tue German Emperor has given the celebrated military library of 
Metz to the general staff at Berlin. The library comprises 40,000 
volumes, many of them exceedingly rare, and a great number of 
valuable manuscripts and drawings, It is the result of 300 years’ 
collecting. 

TuE Glatton, ironclad turret ship, is to be sent round to Chat 
ham Dockyard, from Portland, and placed in dock for the purpose 
of having the injuries to her turret made good. It is understood 
that some further trials are to be made at a future time to test the 
effects of shot on the turret. 

THE Board of Works have revived their scheme for connecting 
Trafalgar-square with the Thames Embankment by a road passing 
through Northumberland House, and negotiations are going on 
with the Duke of Northumberland on the subject. The estimated 
cost of this approach is £206,000, 

A FLOATING bath-house has been moored in the Thames near 
** Athens,” the famous bathing-place of Etonians, for the use of 
ladies. It seems passing strange that London cannot afford such 
accommodation for either sex, and as a result even the City river 
banks are crowded with juvenile bathers on a hot day. 

THE freehold site of the church of St. Mildred, Poultry, in the 
heart of the city of London, occupying an area of 2293 square 
feet, was sold on Wednesday, by tender, by Messrs. Fuller, 
Horsey, Son, and Co., for £46,105, or at the rate of £20 2s. per 
square foot, The purchasers are the Gresham Life Assurance 
Society. 





THE accounts of the London, Brighton, and South Coast Com 
pany for the past half-year having been submitted to the board ; « 
balance is shown, subject to the completion of their audit, which 
admits of the payment of a dividend of 15s. per cent. on the 
ordinary stock of the company for the half-year ending the 30th 
ult., leaving a balance of about £3000 to be carried forward to 
| next half year. 
| AN alarm of fire was raised on Saturday afternoon at the Royal 
| Arsenal, Woolwich, the woodwork enclosing the butts at the 
| practice range having accidentally become ignited during the proof 

of some heavy guns. Superintendent Hindes and about fifty 
| police, assisted by the auxiliary fire brigade, composed of work 
men in the royal gun factories, who were at drill at the time, 
extinguished the fire, but not until considerable damage had been 
done. 

A PRosPEcTUS has been issued of the Provincial Tramways 
Company (Limited), with a capital of £300,000, in shares of £10, 
half to be first subscribed, for the purpose of acquiring and 
working tramways, and omnibuses in connection with them, in 
several large provincial towns, through local companies, but 
under central management. Arrangements have been made for 
the towns of Plymouth, Cardiff, Dundee, Portsmouth, South- 
ampton, and Tynemouth, 





THE Munchester Guardian says that the upward movement in 
the price of coal still continues, At a meeting of miners’ delegates 
| held on Monday at Bolton the men were defended by Mr. Halliday 
| from the the accusation of demanding an “‘ extortionate” reward 
| for their labour. He spoke hopefully of the results already shown 
**by the eight hours system,” and said that, with regard to the 
| price of coal, although it had risen 50 per cent. since 1566, the 

colliers in this district had only received an advance of 10 per cent. 

It was mentioned that some of the West Lancashire coalmasters 
| had again raised prices 2s. per ton. In Durham the miners are 
| agitating for an advance of 15 per cent. 
| Iris stated that the Patent Fuel Works at New Hendon, which 

have been out of working operation for some years, have been 
; purchaséd by a number of gentlemen, who intend to commence the 
| manufacture of paper on a large scale. The works will be undez 
| the management of Mr. Frederick Miller, and as possession has 
| been taken the necessary steps for an early commencement will be 
| pushed on. About a hundred and twenty men will be employed 
| at the first, but double that number will ultimately find work, and 
i= manufactory will be one of the largest of the kind in the 
| 
| 





kingdom. The site is one of the best that could possibly be 
selected, being in close contiguity to the docks, from which cargoes 
of Esparto grass can be readily delivered. Three large machines 
are to be erected for the pressing of the Esparto. 

Sir JaMEs Ramspey, of Barrow-in-Furness, Lancashire, on 
whom her Majesty has been pleased to confer the honour of 
knighthood for his public services in connection with the forma 
| tion of that town, is an eminent civil engineer. He is a sun of 
| the late Mr. William Ramsden, and was born in the year 1822. 

He is a magistrate and deputy lieutenant for Lancashire, a magis 

trate for Cumberland, and Lieutenant-Colonel of the 3rd Adminis 
| trative Battalion of the Lancashire Rifle Volunteers; and he has 
| been Mayor of Barrow-in-Furness since its incorporation in 1867. 
He is also a director of several important local companies, and it 
is worthy of record that a bronze statue, by Noble, has been lately 
erected in his honour in the town to the prosperity of which he 
has contributed so largely. 


For some time past the South Yorkshire coalowners have been 
seriously inconvenienced by their miners only working at the 
latter end of the week, and even then in some cases the output 
of coal has been restricted. The men have been threatened with 
proceedings for loss sustained, but it was only during the present 
week that any definite action has been taken. His Grace the 
Duke of Norfolk on Monday summoned several men under the 
Masters and Servants Act, to recover compensation for neglect of 
work, It was stated that at the Nunnery Colliery alone the men 
had lost 1430 days during the past three months; one of the 
defendants having absented himself twenty-eight days during the 
ast three months, The case was not pressed, as it was stated 
his Grace did not wish to punish the men if they would work 
more regularly; only 10s, compensation was asked for. This, 
together with the expenses, was ordered to be paid. The move- 
ment is looked upon with t interest, as all the coalowners 


| 
| 
! 
| 
| 





complain that they cannot fulfil their contracts owing to the men 
working so irregularly, 








a eee 


Rename canon 


a 


tal 


pte A. 


a a 





aT 


20 


THE ENGINEER 





JULY 12, 1872. 














10-HP. ROAD STEAMER. 


BY THE DUNSTON ENGINE WORKS COMPANY, GATESHEAD-ON-TYNE. 
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THE above illustrates Messrs. Archer and Hall’s patent road ' 
steamer or traction engine, manufactured by the Dunston Engine 
Works Company, Gateshead-on-Tyne. The essential differences 
between this engine and those manufactured by other firms 
consist, first, in a novel application of springs, so that under 
all circumstances and conditions the spur gear never alters its | 
relation to the several pitch lines, There are no pitch chains, but 
simply two trains of wheels representing the two speeds, so 
arranged, that at whatever angle they may lay through the action 
of the springs, their surfaces of contact remain the same. Secondly, 
in arranging the crank shaft beyond the hind axle in such a 
manner as to put a suitable fly-wheel upon it when required for 
agricultural purposes, or for driving stationary machinery. 
Thirdly, the placing of a saddle tank over the boiler barrel, by 
which means, as the engravings will show, the feed pump, worked 
below from the end of the crank shaft, is made to fill the tank or 
feed the boiler, When this arrangement is adopted the exhaust 
or other means may be employed to heat the feed-water, and the 
pump, from its relation to the tank and boiler, is enabled to force 
water into the latter at a high temperature. There is a three-wa. 
cock between the pump and boiler clack box, by turning whic 
he water is either pumped from the road side pond into the tank, 
or from the tank into the boiler. When neither is required it is 
made to deliver back into the tank, that is to say, from tank back 
to tank. A few minutes are suflicient in which to fill the tank, the 
pump making 190 strokes per minute. It will be seen at a glance 
that the whole of the engine work, crankshaft, and countershafts, are 
carried in an independent wrought iron frame extending over to 
the fore carriage. The cylinders only are bolted underneath the 
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' smoke-box end rests on springs, as shown. The coal bunkers, one 





boiler at the back of the firebox; a steam pipe leads from a steam 
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dome over the fire-box, in which is fixed the starting gear. The | 
fore carriage may have one or two wheels ; if on one, it is carried | 
on friction rollers and steered by a worm wheel, pitch chain, and | 
pinion. The boiler, tank and cylinders, whicii form the principal 
weight only, are hinged to this framing by a through spindle at 
the fire-box, in a line with the centre of the cylinders. The 


on each side, capable of carrying 3 cwt. each, and the foot-plate 
are connected also to the main framing. The weigh bar shaft is 
carried from brackets cast on the cylinders, whilst taps or pro- 
jections stand from the fire-box side plates, upon which is centred 
on one side the reversing lever and guard, and on the other the 
lever for opening the pet cocks of cylinders, so that whatever 
oscillation the boiler may have through the action of the springs, 
the slide valve is not interfered with. A pee of flexible pipe is 
inserted between the first and second clack box of the pump, to 
allow for the play of the springs at that end. The motion plate 
also is riveted by angle irons to the boiler, but it is free to have 
a slight vertical motion between the main frames. The engine is 
mounted on india-rubber wheels ; but instead of the endless pitch 
chain or band in general use, Messrs. Archer and Hall’s patent 
armour is applied. This may briefly be described as consisting of 
three steel bands, carefully tempered, upon which are riveted the 
cross strips or shoes which lay hold upon the ground. 

The tire is shrunk on to the ed te the usual manner, and 
the armour is placed round its circumference and brought 
together at the ends by a pitch arrangement, so constructed that 
when the wheel becomes compre the armour is tightened on 





the wheel. The whole of the driving strain is taken through this 
armour and transferred to the rigid part of the wheel, the india- 


rubber being used merely as a medium for obtaining adhesion. 
The engine has two speeds, and is fitted with compensating gear 
for taking sharp curves. Fast speed, 5 miles per hour; slow 
ditto, 2? per hour; two cylinders 7in. by 10in. stroke, making 
190 revolutions per minute; fly-wheel, 4ft. diameter by 5in. 
wide ; driving wheels, 5ft. diameter by 13in. broad. Total width 
over wheels, 7ft. 5in. The engine is fitted with a screw brake. 
The draw hook is provided with a cushioning spring. 

An advantage claimed for the new patent armour is the fact 
that paddles or spuds can be affixed to the wheels to enable the 
— to pass over soft places without distressing the india- 
rubber. 





THE MUSEUM OF ARTILLERY OF Paris.-—- Few visitors to Paris 
have omitted to visit the curious collection of ancient arms, 
armour, and military accessories of all kinds in the house of the 
old Dominicans in the Rue St. Thomas d’Aquain; it was the 
‘*Tower ” of Paris, and the collection in some respects was un- 
equalled. The present Government, has decided on removing the 
Shale collection to a more convenient, and certainly more fitting 
spot, namely, the Hétel des Invalides ; the great guns, the brown 
Besses, the culverins, the armour, the battle axes, and the rest of 
the material of the warrior of old times, will certainly be at home 
under the care of the Invalides of modern time. The removal will 
occupy a long time, for the articles are numereus, and many of 
them and heavy, but about the month of September it is ex- 
pected that the museum will be established in its new quarters, 
be are situated in one of the pavilions at the entrance of the 
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| moderately fair—we shall do very well. The good people of 
| Cardiff appear to be unequal to two excitements in the year. 
| That connected with the Marquis of Bute’s marriage has not yet 
subsided, and they do not seem to realise the fact that the 
| Royal Agricultural Show opens next week. Our Welsh hosts 
are evidently a little torpid just now, but a few days may make 
a remarkable change in this respect. 
I propose as far as possible—or, rather, as far as is consistent 
| with the date of publication of THe EncrvgER—to give you 


ie. 





THE ROYAL AGRICULTURAL SOCIETY'S SHOW AT 
. CARDIFF. 
(From our Special Correspondent.) 
Caronrrr, July 6th, 1872. 

Tue show-ground at Cardiff is, in a thousand and one respects, 
superior to that at Wolverhampton last year. Exhibitors have 
not had to pitch their tents on an old sewage farm, and Mr. 
Penney’s lines have fallen for once in pleasant places. The ever- 
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| finishing machines. 


\ 


Marshall, Sons, and Co., Gainsborough ; Reading Ironworks 
Company, Reading, Berks; W. Tasker and Sons, Andover, 
Hants ; E. R. and F. Turner, Ipswich ; Tuxford and Sons, Bos- 
ton, Lincolnshire ; and Wallis and Steevens, Basingstoke. Of 
thrashing machines there are no fewer than thirty-seven entered 
for trial ; of these nineteen are finishing and eighteen are non- 
I send you, through the courtesy of the 
Society’s engineers, Messrs. Eastons and Anderson, a statement 
as complete as it can be made up to this moment of the infor- 
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MESSRS. RANSOMES, SIMS, AND HEAD’S STRAW SHAKER. 


lasting facade opens this year on a nice sweep of road, opening in | from day to day a report of each day's proceedings. In no other 
turn off Park-place—a pretty road sheltered by fine trees. The 
showyard occupies a portion of the Marquis of Bute’s park. | 


There are many trees in it, and the ground slopes to the south, 


I shall also supply, up to the last available 


actually being done. 
the results obtained at the trials. 


moment, a statement of 
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MESSRS, RANSOMES, SIMS, AND HEAD’S BEATERS. 


It is difficult to say whether most interest attaches to the 
trials of the portable engines or to those of the thrashing ma- 
chines. Fifteen portable engines are entered for trial by the 
following firms :—Ashby, Jeffrey, and Luke, Stamford; Barrows 


and is all that could be desired, so long as the weather is fine. 
Unfortunately, it rained very heavily this afternoon, and I then 
had a reminiscence of Wolverhampton. At the lower end of the 
ground—where the trial shed for the portable engines is fixed— 




















SHED FOR THE THRASHING .MACHINE TRIALS. 


and Stewart, Banbury ; Brown and May, Devizes ; Clayton and 
Shuttleworth, Lincoln ; Davey, Paxman, and’Co., Colchester ; 
E. Hayes, Stoney Stratford; E. 8. Hindley, Bourton, Dorset ; 
Holmes and Son, Norwich; Stephen Lewin, Poole, Dorset ; 


the ground became preternaturally soft in an hour—but then 
the rain was abnormally heavy ; yet apart from the rain, there 
is nothing to complain of. @ ground is sound. There is 
ample space, and, all things considered—if the weather remains 





way is it possible to convey so good an impression of what is | 








mation supplied by the competitors, which I hope to make more 
nearly complete in my next. 

The trials this year will stand out distinct from all former 
trials for the perfection of the arrangements made by Messrs. 
Eastons and Anderson, ably carried out by their assistant engi- 
neer, Mr. Rich. You have already published a plan of the show- 
yard, showing the arrangement of the engines, thrashing ma- 
chines, brakes, &c. This has, however, been slightly departed 
from. All, or nearly all, the engines, instead of being ranged in 
a “park,” are now in position in « long line in front of the brake 
shed. Two brakes only are to be used, so that the judges will have 
but two engines at work at once. As it is confidently expected 
that most of the engines will do—I shall not venture to say how 
much—more than four hours’ mechanical time, it will be seen 
that the testing of the fifteen will be rather a long job. At pre- 
sent all the engines are carefully covered up, so that it is impos- 
sible to give any idea of their construction ; but I believe it will 
be found that many important improvements tending to sim- 
plicity and durability have been introduced since the Bury St. 
Edmunds trial. The engines are so disposed in a line that the 
test will begin with one engine at the extreme left of 
| the line, and with a second engine at the middle of 
the line. Thus, the brakes will always keep out of each 
other’s way. The arrangements for testing the thrashing 
machines reflect equal credit on the engineers to the Society. 
A large wooden shed has been erected, in one end of which 
barley, oats, and wheat are stored for thrashing ; at the other end 
is an open “bay” with a double platform for the machines 
under test to to stand on ; in front of these is a simple and sub- 
stantial railroad, on which is a large, low platform supported on 
wheels. At one end of this platform is a 6-horse engine by 
Aveling and Porter. This engine has been taken off its wheels, 
and is blocked up on timber. It drives a large pulley by a hori- 
zontal shaft and universal joints. This pulley is fitted with 
curved springs, and the now well-known disc-dynamometer, by 
which the amount of power absorbed by each machine, in thrash- 
ing a given quantity of grain, is registered. Now, for the first 
time, a regular log of the performance of each engine and 
machine will be kept. These logs are printed, of course, only 
for the use of the judges—Mr. Bramwell, Mr. Menelaus, and 
Mr. James Easton, for the engines, and Mr. Helmsley and Major 
Grantham for the thrashing machines. I am able to send 
you a copy of these logs, an inspection of which will show how 
minutely the trials will be elaborated. The perfection of the 
arrangements of all kinds is so great that, wonderful to relate, I 





} have not heard a single complaint in any direction ; and I have 


no doubt but that the trials, thanks to the thorough organisation 
effected by Messrs. Eastons and Anderson, will be totally exempt 
from the hitches which have hitherto been the rule instead of 
the exception. 

In the showyard proper there is nothing to be seen, and, 
therefore, I have nothing here to say about it. 

MonpDay NIGHT. 

In the showyard to-day very little was done. Messrs. Mar- 
shall, of Gainsborough, whose engine is first on the list for trial, 
were ready to start early in the day, but a question was raised 
as to the condition of the brakes, and it was determined to test 
this by actual trial. Many of the competitors would no doubt 
have been quite willing to make a preliminary run, just to ascer- 
tain how far the results to be obtained with the Society's brakes 
corresponded with those which they had obtained with their 
private brakes ; but, as it was obvious that all the competitors 
could not have the opportunity afforded them of making this 
experiment, it was decided at first that none of them should ; 
and Mr. Aveling, ready as usual to make himself useful, brought 
up one of his admirable little traction engines of the well known 
“Steam Sapper” class to the brake shed. This engine was coupled 
about 3 p.m. to one of the brakes, and proceeded to run it at 
about 10-horse power. Afterwards the load was increased to 16- 
horse power, when the expediency of the trial became apparent. 
The moment the increased weight was put on the attachment of 
the point of suspension to the brake block gave way, and the run 
was stopped for the repair of the brake. The casualty was of the 
most simple kind, the screws drawing out of the wood block, 
which was old and softened by the constant use of oil and 
grease ; but the breakdown of the brake would have been exces- 
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sively annoying had it taken place during the testing of a com- 
petitive engine near the end of a run. The brake having been 
repaired, the Aveling engine ran it against a 16-horse load long 
enough to prove that the bearings were all right and not likely 
to give trouble by heating. The repaired brake was then run to 
the upper or left-hand end of the line of rails, opposite Messrs. 
Marshall’s engine. The testing of the second brake was then pro- 
ceeded with. The brake was found to do satisfactorily, nothing 
gave way, and the bearings kept perfectly cool. 

Mr. Bramwell is determined, as will be seen by the logs which 
I have sent you, to obtain all the information possible about the 
performance of the competitive engines. At Wolverhampton 
last year he endeavoured to take the smoke-box temperatures of 
the engines when running on the brake, but with indifferent 
success. The temperatures proved, on trial, to be so high that 
pieces of lead slung down the chimney by a wire melted almost 
instantaneously. This year Mr. Bramwell has brought with him 
one of Siemens’ admirable electrical pyrometers, by the aid of 
which any temperature up to 1200 deg. or 1400 deg. Fah. can be 
ascertained. The pyrometer will, of course, register much more 
than this if specially constructed for the purpose, but the pyro- 
meter actually used by Mr. Bramwell is graduated, I believe, up 
to about 900 deg, Cent., or 1652 deg. Fah. As this is the first 
time this pyrometer has ever been used in a showyard, I shall 
endeavour to give your readers a general idea of what the ar- 
rangement employed is like. 

The general principle on which the Siemens pyrometer acts 
may be very briefly explained. A wire of given dimensions will 
transmit a smaller quantity of electricity when hot than when 
cold, and the hotter it is the smaller is its conductivity, or power 
of passing electricity. There is a tolerably well-defined ratio be- 
tween the temperature of a wire and its conducting power. A 
current of electricity will, I need hardly explain, decompose 
water into oxygen and hydrogen. Now, if we have two vertical 
glass tubes, each containing water, and each fitted with two 
platinum electrodes or terminals, and if we pass two electrical 
currents of similar quantity through each, the water will be de- 
composed and the gases will rise in the tubes and displace it, at 
a rate proportional to the quantity of electricity. In the Siemens 
pyrometer two such tubes are fixed to a stand provided with 
a scale. <A current of electricity is passed through each, 
the water is decomposed, the gases rise, and the level of the 
water sinks in each tube. So long as the conductivity of the 
wires is not interfered Jwith, the rate of fall will be the same in 
both tubes. Now, the wires connected with one tube are fitted 
to the top of a piece of iron pipe about 1 jin. diameter and some 
6ft. long, and running nearly to the bottom, where they are 
coupled by a short length of fine platinum wire. This tube is 
put into the smoke-box through ahole bored forthe purpose. Thus: 

At Baconeis fixed on 
the external pipe to en- 
able it to fit holes of 
various sizes. At A is 
theplatinum wire. When 

‘ this apparatus is placed 
in the smoke-box the 
platinum wire becomes 
heated, and will then 
transmit less electricity 
than the other, or un- 
heated wire not shown in 
the diagram. The con- 
sequence is, that less 
water is decomposed in the tube in connection with the heated 
wire than in the other tube in connection with the unheated 
wire. In any given time, say three minutes, it will be found 
that the water has fallen, say, to the point on the scale marked 
50 in one tube, and to the point marked 65 in the other tube. 
The hotter the wire A the greater will be the difference in level 
in a given time, and from this difference in level we can, by an 
excessively simple calculation, deduce the precise temperature of 
the wireat A. It will be understood, of course, that I have only 
endeavoured to give a popular idea of the mode of operation of 
one of the most beautiful instruments ever invented. I have 
only purposely neglected details te avoid confusion. The wires 
used by Mr. Bramwell are insulated, and sufficiently long to be 
led from the engine into his office. Indeed, it would be quite 
possible to register in London the temperature of a smoke-box 
at Cardiff. The insulated wires have puzzled the few visitors 
immensely. They cannot form the slightest notion of the object 
had in view in “coupling the telegraph wires with a portable 
engine ;” the genecal notion is that Mr. Bramwell has some- 
thing to do with the Poat-office, but exactly what, of course no 
one knows. 

I have said that it was at first determined that no competitor 
should run a brake until the actual trial commenced, but in 
order to] enable Mr. Bramwell to annex the pyrometer, test the 
indicators, &c., Messrs. Marshall got up steam late in the after- 
noon and ran the brake for a couple of hours. All work ter- 
minated in the showyard at about 6 p.m. Proceedings com- 
mence to-morrow at 8 a.m., when Messrs. Marshall will begin to 
to get up steam, and it is probable that Messrs, Clayton 
and Shuttleworth will begin shortly a‘terwards on a second 
brake. 

It is impossible at this stage of the proceedings to describe 
minutely the various engines sent for trial. I shall endeavour, 
however, to supply as far as possible a rough description of each 
in the oder in which they are sent to the brake, reserving fur- 
ther particulars for another time. 

Messrs. Marshall's engine, the first on the list, has a flush 
boiler, fitted with 80 tubes 1 jin. diameter, and ferruled at the 
fire-box end. The grate bars are cast in groups of three, and 
about ;’¢in. thick, with gin. air space. The grate is bricked up 
on the sides to an area of about 3°28 square feet. The cylinder 
is 84in. diameter, the stroke 12in. The cylinder is set at the 
fire-box end on a slight incline, the end next the fire-door being 
the lowest. The ordinary cast iron saddle and plummer blocks 
are replaced by a wrought iron plate saddle, on the top of which 
the plummer blocks are carried. These last are fitted, not 
rigidly to the top of the saddle, but with a dovetailed rib, as 
shown in the annexed sketch. 





The plummer block if left to 
itself would, of course, play back 
and forwards, and slip out of the 
groove. This is prevented by two 
tubular stays, one at each side, 
keyed at one end to the plummer 
block and secured with a suitable 
nut and collar at the other end to 
the cylinder, in a way so obvious 
that no sketch is required to explain 
it. These stays also support a 
motion plates to which the gd 
bars of the ordinary kind are 
bolted. By this arrangement all 
strain is taken off the boiler, the 
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outer stay taking it. As the boiler expands it slips under the 


, an evaporation of 9°82]b. of water per pound of coal. 





crank shaft, the dovetails of the plummer blocks sliding in those 
of the saddle to an extent of somewhat less than ;‘,in. 

The cylinder is jacketed, of course, all over. The valve chest 
is very large. The cut-off gear is regulated by the governor, the 
arrangement being very ingenious. No mere sketch will suffice 
to make the thing quite intelligible. It must serve for the 
present to say that there is a double slide-valve, one at each end 
of the cylinder. The expansion is effected by a separate valve 
on the back of each main slide. Instead, however, of the parts 
being made at right angles to the cylinder in the main slide, 
they are twisted at an angle; that is to say, they are at a right 
angle with the piston-rod at the inner side of the valve face, but 
at an oblique angle with it at the outer side. The cut-off— 
or second slides—are made to the same angle ; and the second 
slides not only move longitudinally on the backs of the main 
slide, but transversely as well. The transverse motion is effected 
by the governor, which causes the partial rotation of the cut-off 
valve rod, 
parts, combined with the transverse motion of the cut-off slides, 


a little pulley, and hangs down at the side of the engine, where 
it is loaded with small leaden weights. These weights always 
tend to keep the valve open for the full admission of steam, the 
governor only operating to reduce the point of cut off by rotating 
the rod, coiling up the string, and raising the weight through a 
space of an inch or so. The plan answers very well, the go- 
vernors controlling the speed satisfactorily. I send you a couple 
of diagrams taken from the engine during her run. Several ex- 
periments were made with this engine, as also with Marshall’s, 
to test the smoke-box temperature, Siemens’ well-known copper 
block pyrometer being used. The results were so anomalous 
that nothing can be made of them, the temperature ranging be- 
tween 229 deg. and 330 deg., or thereabouts—indeed, very much 
thereabouts. Seeing that the temperature of 80 Ib. steam is a 
little over 312 deg., it is somewhat remarkable that the heat of 
the escaping gases should fall, even for a moment, so low as 


, 229 deg., or “ thereabouts,” 


A little thought will show that the angularity of the 


will enable the governor to vary the point of cut off by tra- | 


versing the cut-off valve vertically through a small space, without 
in the least affecting its length of stroke. The entire arrange- 
ment, complex as it may appear to read about, is really very 
simple and ingenious. The engine is substantially got up, and 
well adapted for hard service. I need scarcely add that the work- 
manship is thoroughly good. 

The testing of the thrashing machines to-day began with a trial 
of Mr. Holmes’ non-finishing machine from Norwich, that of Mr. 
Hindley, of Dorset, not having arrived in the showyard. A 
rumour was current that a trial of one of Messrs. Ransomes’ 
machines was to take place before the regular competition came 
on, with a view to finding out the proportion of grain to straw 
in the wheat supplied ; but this plan, if it ever existed in the 
minds of the judges, was given up, probably on account of the 
lateness of the hour at which thrashing of any kind commenced. 
Early in the day certain regulations were posted up in the 
thrashing sheds to the effect that the number of the exhibitors’ 
men allowed to attend to each machine when under trial was 
not limited, but that the number of men actually employed 
would be considered in the points of merit ; that ten sheaves of 
corn would be allowed to each machine for adjustment, but 
that it would be considered a point of merit if the 
machine were set right before trial. Exhibitors were also 
informed that a certain fraction of a ton of sheaf corn would 
be served out to each competing machine, but the exact fraction 
of a ton—one-halfi—was not determined until very late in the 
day. Exhibitors did not appear to be very well satisfied with 
this slender allowance, but the extraordinary number of ma- 
chines under trial—nineteen finishing and nineteen non-finishing 
—appears to afford a reason for this infraction of the regular diet 
of a thrashing machine. 

Four machines only ran to-day, getting through their half- 
tons in about 8% minutes on the average. In order to afford 
some test of the quality of the process pursued by each of the 
thrashing machines, the straw resulting from each trial was 
passed through a machine of Messrs. Ransomes, drawn up along- 
side of the competing machines, and driven by one of the engines 
manufactured for the show by the same firm. This engine 
stands in the same line as the dynamometer of the Society and 
the engine by which it was driven, the whole arrangement being 
very commodious and well contrived. 

TursDay NicHt, July 9th. 

There has been a certain amount of excitement in the show- 
yard to-day as regards the portable engine trials. Messrs. 
Marshall got up steam in their engine, and started for their pre- 
liminary run at 9.29 a.m. They stopped at 9.44, sending back a 
good deal of cual, At 10 hours 3 minutes 40 seconds they started 
for their trial run, and stopped at 2 hours 12 minutes 35 seconds. 
The running time was thus 4 hours 8 minutes 55 seconds. The 
mechanical time was 4 hours 14°8 seconds, corresponding to 
3°29 Ib. of coal per horse per hour, an admirable duty in a non- 
condensing engine. It is possible that a better result would 
have been obtained but for two causes. In the first place, the 
piston-rod stuffing-box blew a good deal during the first half- 
hour. The gland was ultimately screwed up, but it is a dirfi- 
cult matter to screw up a gland while an engine is running 165 
revolutions per minute, so that it will not bind ; and, in the 
second place, the lubrication of the slide valves failed from some 
reason unexplained towards the end of the run. The total evapo- 
ration of water was 193°6 gallons, or 1936 lb, corresponding to 
The 
action of the governors was tested when the rin was over, but 
no doubt owing to the lack of lubrication they did not work 
very well, permitting a considerable variation in the speed. Ina 
word, they were too tardy in reducing or augmenting the ad- 
mission of steam. 

It has been assumed from the first, in the showyard by those 
learned in such matters, that Messrs. Clayton and Shuttleworth’s 
engine entered would make the best run of any for trial, and 
consequently no small interest was manifested when the testing 
of this engine commenced. The first start was a failure, be- 
cause the connecter attached to the brake got out of gear, and 
the fact was not discovered until the engine had been running 
some minutes. There was nothing for it but to make a fresh 
start. The true run began at 1 hour 30 minutes 30 seconds, and 
terminated at 6 hours 17 minutes 5 seconds. The total number 
of revolutions was 32,041, the real running time being 4 hours 
46 minutes 35 seconds, and the mechanical time 4 hours 51°28 
minutes. This disappointed not a few of those present, who 
expected a run of five hours. The fact remains, however, that 
at this moment Messrs, Clayton and Shuttleworth have the 
honour of having made the very best run that has ever been 
performed by a portable engine in a showyard. We believe that 
they attained a still higher duty in their own private shed at 
Lincoln ; but this has nothing to do with the matter. The fact 
stands at present that, as I have said, they have beaten not only 
all their own previous public performances, but those of all other 
competitors since portable engines were first built. Of course, it 
is possible that some of the other competitors here may do a 
better duty ; but it is easy to see that this—if I except two 
engines—is extremely improbable. The results of the running 
correspond to a consumption of 2°921b. of coal per horse per 
hour—an unparalleled result for a non-condensing engine. ~ 

Following the same plan I have already adopted in the case of 
Messrs. Marshall’s engine, I shall now give a few general particu- 
lars of the engine which has accomplished so much. The boiler 
has a raised fire-box, on the top of which is a small steam dome. 
The cylinder and valve-chest are placed in the raised top of the 
smoke-box, the escaping hot products of combustion concen- 
trating round them. The cylinder and its lid are jacketed, of 
course. The piston is 9in. diameter, the stroke being 12in. The 
crank shaft is carried in three wrought iron brackets. The 
crakn is slotted out of the solid, and fitted with a balance disc at 
each side. The engine runs with two fly-wheels. Owing toa 
mistake made in fixing the eccentrics, it was assumed that the 
bmakes ran from left to right, whereas they run from right to 
end ofa yard or so of indicator card, The other end runs over 





At 6.24 p.m., Mr. Hayes, of Stony Stratford, started his 

engine on her trial run. As this engine is simply of the ordinary 
commercial type, built by Mr. Hayes — without a jacketed 
cylinder or any other specially economical appliance—the test 
was of very small importance, and may be dismissed in a few 
words. The engine ran 1 hour 24 minutes against a brake load 
of 117 1b. 20z., corresponding to 8-horse power at 130 revolu- 
tions per minute. The engine is well finished. 
_ It would be useless to attempt to send you in time for pub- 
lication this week any tabular statement of the results of the 
portable engine trials ; indeed, it is extremely unlikely that 
the trials will conclude before Saturday night, and I will 
endeavour to let you have a complete list of results in time for 
your next impression. 

The thrashing-machine trials proceeded with great regularity 
during the day, the average rate of testing being rather more 
than one machine in the hour. Messrs, Ransomes had two 
machines in the trials to-day, and having made a very good run 
with the first, and also with their machine under trial yesterday, 
they used every effort to make a rapid run with their third 
machine ; and this, I believe, was the only cause of an apparent 
failure in their last experiment. The machine in fact became 
choked through much over-feeding. This was the more te be 
lamented, as really this last machine was the only novelty in the 
thrashing department under trial to-day. The straw which escaped 
from the machine is first cut up and then bruised by an apparatus 
which consists of two cylinders revolving at a great speed, placed 
one above the other on cast iron standards fixed to the front 
part of the frame of the machine, and connected to the straw 
shaker by means of a large hopper into which the straight straw 
falls. The upper cylinder, which makes about 1117 revolutions 
per minute, is fitted with a number of sharp knives, which cut 
the straw in short lengths, whilst the lower one, making 1070 
revolutions, is furnished with rectangular blunt projections, which 
split and soften the short pieces of straw. Each roller works in 
conjunction with a concave fixed to castfiron standards, one half 
being fitted with sharp knives and the other half with blunt 
projections. Whilst on this subject I may mention that 
Messrs. Ransomes, Sims, and Head make use of a form of 
drum which is peculiar to themselves. 

The drum is in cross section a polygon of as many sides 
as there are to be beaters ; through the angles of the polygon 
the ribs of the beater bars project, and are kept in their 
places by set screws tapped into cast iron heads keyed to the 
drum spindle. The polygon is made of charcoal plate iron, 
left. The engine consequently ran the wrong way. The mistake 
was not discovered till «few days before the trial. To avoid 
the trouble and risk of shifting the eccentrics, it was determined 
to drive oft the opposite side of the engine to that originally 
intended. A second fly was cast with the clutch in the box, 
and so the engine came to run with two fly-wheels, The feed- 
water is heated by the exhaust steam, passing through pipes in a 
casing surrounding the inside of the smoke-box. The steam 
goes outside, the water going inside the pipes. The feed pump 
is a beautiful piece of work—small enough almost to be carried 
in the pocket. The expansion is effected by a separate slide and 
second eccentric, arranged on Mayer's system in the usual way, 
the screw gear being controlled by the governor, and a rather 
singular arrangement of weights. A brass disc is fixed on the 
valve rod about 4in. diameter. Round this is coiled the 
and is lightened by perforations, so as to balance the drum and 
its several parts in the same manner as in their twisted beater 
drums ; the strength of the parts in the polygonal drum op- 
posing the centrifugal forces is a little less than double that of 
the twisted beater drum. The set screws are fitted into the 
cast heads radially, and point towards the angles of the polygon ; 
they press against the back of the beater bars, and these press 
against the internal surface of the sheet iron polygon, the ribs of 
the beater bars passing through and appearing on the external 
surface. The set screws thus stretch the polygon to the exact 
form, and fix the beaters with the greatest exactitude to equi- 
distance from the axis of the drum. On the external surface of 
the polygon and against the forward edge of the beaters are 
fixed narrow plates to protect the polygon from wear at the parts 
most exposed thereto. The beaters are made, by preference, of 
cast iron, with the ribs or parts projecting through the polygon 
“chilled.” The entire drum being of iron and symmetrical in 
all its parts, the balance, when once obtained, is as nearly as pos- 
sible permanent. 

WEDNESDAY NIGHT. 

Very little was done to-day in the testing of portable engines. 
The engine shown by Messrs. Paxman and Co., of Colchester, 
and that by Messrs. Tuxford, were brought to the brake. Messrs. 
Tuxford unfortunately broke their fly-wheel during the run, and 
brought the experiment to an abrupt close. The coal consump- 
tion was at the rate of about 3°41b. per horse per hour; but as 
only 46°5 1b. had been burned, these figures are of little value. 

Messrs. Davey, Paxman, and Davey’s engine started at 12 hours 
26 minutes, and stopped at 4 hour 44 minutes, making a splendi.| 
run of 4 hours 18 minutes mechanical time. I enclose two 
diagrams, but must reserve all description of the engine for my 
next letter. I send table of results obtained with thrashing 
machines up to the last moment available. 

[By TeLecram.] 
THURSDAY NIGHT. 

The events of the day may be summed up very briefly. 
Messrs. Tasker started this morning, and made 2 hours 50 minutes 
mechanical time. Messrs. Brown and May also ran ; they made 
4 hours 16 minutes. Mr. Lewin started in the afternoon, but after 
running about three hours much under his speed he stopped 
for a hot brass, and the experiment terminated. ere was 
much excitement in the showyard this evening; the Reading 
Ironworks got off with their engine at 13 minutes past 2, They 
ran 4 hours 51 minutes 6 seconds, thus beating Clayton and 
Shuttleworth by a small fraction of a minute. It is possible that 
the judges may decide on having a second experiment, but I can- 
not speak positively on this point as yet. : 


The general tabular statement of the engines and implements 
will be found on page 27. 
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drawing gas retorts. It is the invention of Mr. Somerville, the 
engineer of the Alliance and Dublin Consumers’ Gas Company, 
and Mr. Robinson, and the following description assisted by the 
engraving will clearly explain its construction and working :— 

Fig. 1 represents a front elevation of the machine. Fig. 2a 
side elevation, showing the Archimedian screw and rake, the engine 
and boiler being removed. Fig. 3 and 3a are respectively aside 
elevation, and transverse section of ,the scoops cal their append- 
ages. Fig. 4is a side elevation of the elevator and scurfing bar ; 
and Fig. 5 a plan of the machine, with a portion of the top 
framing engine, the boiler and Archimedian screw being removed 
in order to show some of the details below. a, a, are grooved rails 
or tramways, laid along the floor of the retort-house, whereon a 

ylatform A, Fig. 1, may run. Upon the platform is fixed a steam 

iler, and engine B, B, which propels it, and gives motion to 
the various parts of the machine, On the other side is constructed 
a substantial upright frame C, C, the corners of which serve as 
supports and guides for a sort of cradle, or secondary platform D, 
upon which rests the scoop E, E, Figs, 3 and 3a, for filling the 
retorts. The rake, shown at dand f, Fig. 2, for discharging them, 
is also supported by it. On the top of the frame above the scoop 
is a receptacle G, which is supplied with coals from rail or tram- 
way wagons overhead, where it is convenient todo so. The coals 
on falling into this receptacle or hopper, are driven forward 
through a trough by an Archimedian screw H, from whence they 
fall into an inclined trough I, communicating with a vertical 
shoot J, which rises and falls with the cradle D, and which 
stands immediately over the scoops, and delivers the coal into 
them as they pass forward into the retort. 

Lateral openings are made in the vertical shoot, one for each 
tier of retorts, so that as the shoot rises one of these openings will 
come opposite the end of the inclined trough I. A hinged door, 
opening inwards, is fitted to each of the openings except the top 
one, in order to prevent any coal which may be discharged into 
the upper part of the vertical shoot from escaping through the 
lower lateral openings. 

Where it is inconvenient to bring the coals in overhead, they may 
be brought in on the floor of the retort-house, and shovelled into 
the hopper or receptacle K. This hopper has aslit in the bottom, 
through which the coals fall into troughs or buckets L, sus- 
pended on centres or pivots, the extremities of which are con- 
nected to endless chains, and together form an elevator of the 
a shown both in Figs. 1, 4, and 5. By the revolution of 
this elevator the coals are brought up to the top of the machine, 
where, on reaching the summit, each bucket is tipped, throwing 
| its contents into the inclined trough I, which then pass to the 
| vertical shoot and scoops as before, 

A small lever arm is secured to both ends of the pivots of the 

buckets, and these arms work in guide grooves in the sides of the 

, hopper or receptacle K, for the — of holding the buckets in 

| position when taking up the pom mn arriving at the top these 

arms come in contact with fixed stops,which cause them to swivel, 

| and so tip over each bucket in turn, and thereby discharging their 
contents into the inclined trough I. 

When the retort is to be charged the apparatus is driven along 
y the engine, motion being communicated to the flanged wheels 

through the intervention of & worm wheel and screw N, the 
latter being fixed on the fly-wheel shaft N' of the engine, and the 
worm wheel fixed on the main shaft N™ until the scoops stand 
directly opposite the particular retorts to be eradie 
| D is then raised by throwing into gear the mitre wheels 0, O', the 

wheel O' being fast on the transverse shaft O", which carries two 
pitch chains, pulleys having pitch chains P ing around them 
' and round two other corresponding pulleys § on a shaft Q’ in the 





frame above, each chain being fastened to the cradle af the 
opposite ends at the point KR. The cradle when raised to the 
proper height is supported by detents S resting in or on racks 
ugs, or brackets formed in the angles of the outer fgame, the saic 
detents being mounted on each end of the rocki: indies and 
thrown out of gear simultaneously by levers mounted on the two 
spindles and connected together by a pin and slot, The weight 
of these levers tends to keep the detents in gear. 

The scoops having been thus placed in position, the pulley T is 
caused to rotate and give motion to a common chain U, one end 
of which is fastened to the saddle V, shown in Fig. 3, and the 
other end te a drum V' attached to the under part of the saddle, 
the axis of the drum being marked W. The use of this drum is 
to let out chain or take up slack of the same, as occasion may 
require, when the cradle is raised or lowered, a detent and ratchet 
wheel being fitted to each drum to prevent the chain from 
unwinding. This arrangement is seen attached both to the scoops 
and rake saddles. The scoops, which are also attached to the 
saddle, are thus driven forward while receiving their load of coals 
from the shoot J, the scoops being supported and guided by the 
saddle at one end and a roller X (Fig. 3) at the other. When the 
scoops have reached the full distance into the retort the catch Y 
comes in contact with the bar or stud Z, and releases a volute 
spring contained in the circular box a', which through the bevel 
pinions a! and 6" turn the scoops over, and so deposits their 
contents on the sides or bottom of the retort. The scoops are 
made duplex or divided longitudinally, as shown clearly in Fig. 3, 
each half being by preference of an angular section, and turning 
on its own axis, Both halves of the scoop turn over in an out 


| ward direction (the two being geared together by spur pinions 


a"), so as totdeposit the coals against the sides of the retort. On 
reversing the engine the scoops are withdrawn in an inverted 
position until the lever L* presses against a horizontal bar ¢ fixed to 
the cradle; the lever b is fixed to an axis having a bevelled 


| pinion 4!!, which communicates motion to the other pinion a'! 


at right angles to it, the shaft of which passes through the fore 


| end of the saddle, and turns the two common pinions a! which 


are fixed to the two scoops, and gear into each other. The result 


| is that the pressure put upon the lever 4 causes the scoops to 


resume their normal position and fit to receive another charge of 
coal, The end of each scoop is turned down somewhat, though 
not so shown in our drawings, so that on its being withdrawn it 


| scrapes the top of the retort and helps to remove any deposit that 


may take place on its surface. In order to insure this scraping 
action during the withdrawal of th» scoops the wall of the upper 
roller supporting the front end of the saddle works in a bearing 
which ~ in vertical slots in the two sides of the saddle, and is 
pressed upon by a helical spring and adjusting screw, working 
through a plate bolted to a flange on the top of the saddle; as 
the screw is screwed down it obviously elevates the front part of 
the saddle, and thus raises the inner ends of the scoops. he hoe 


| or rake rides upon the cradle by means of a saddle V*", similar to 








that of the scoops, and is shown in Fig. 2. The rake bar d is, 
however, made U-shaped in section in order to admit of a bar e, 
sliding within the hollow, so as to raise or depress the head or 
blade of the rake f. The U shape of the bar is also taken ad- 
vantage of to allow a small stream or jet of water to run down it 
from the pipe y, supplied from the cistern g', mounted on the top 
of the framing, and thus prevents the overheating and bending of 
the same. The rake head f is greoved or channelled, so that when 
in a horizontal position outside the retort any water falling 
thereon from the pipe g will be retained, and thus tend to prevent 
overheating of the head of the rake. When the rakeis introduced 
within the retort it is thrust into it with the blade in the position 
shown on the drawing, but on attaining the requisite distance the 
catch h, forming the lower end of the lever oe, comes into collision 
with a fixed stud ¢, and releases a volute spring contained in the 
boxy. One end of this spring is fastened to the box, and the 
other to an arbor upon which is fixed a lever m, the lower end of 
which lever works in a notch on one end of the sliding bar ¢, as 
seen in the drawing. The effect of releasing the spring is to 
depress the blade of the hoe or rake, by causing the bar ¢, sleeve /, 
and connecting links i to slide back. The blade thus assumes a 
position suitable for withdrawing it, together with the coke, on 
the reversal of the engine. The blade of the hoe may again be 
raised by pulling back the lever m and engaging the catch » with 
a projection on the levero. Fig. 4 exhibits a side view of the 
elevator and a longitudinal view of the scurfing bar and its 
accessories. which may be used for scurfing retorts and furr aces. 
The scurfing bar p, p, is raised into position for entering the retort 
by means of the chains g at each end; it is then thrust forward 
by turning the hand wheel r, which actuates the endless chain , 
until it reaches the spot upon which it is designed to operate. 
Motion is then communicated from the main shaft N", by means 
of the chain s passing over a pulley T' (Fig. 5), and around a 
pulley u, of the same Fig., thereby causing the toothed wheel r 
and pinion w, Figs. 4 and 5, to revolve with great rapidity. The 
bar p, to which the small pinion w is attached, will of course 
revolve with the same speed, carrying with it the boss x, with the 
points or cutters y. By this means the scurf or accumulated carbon 
may soon be detached withoutinjury to the retort itself. In order to 
keep the points of the cutter cool, water is admitted from the 
cistern, shown in Fig. 1, down a flexible pipe 1, to the metal 
tube 2, Fig. 4, which passes through a stuffing box 3 into the 
hollow bar p. Water, cold air, or steam, may thus be caused to 
traverse the bar p, and be emitted through small holes in the boss, 
and made to impinge upon the cutting points y. The points are 
thus kept in a condition to do their work effectually, 

The operations of charging and drawing may be performed by 
one combined machine, 

Two of these machines are now in operation at the Dublin 
Company’s works, and we hear with decidedly satisfactory results. 
It is capable of being brought into use without requiring any 
change in the existing setting of retorts, and the machine is 
equally adapted to work retorts set respectively in benches of 
5, 7, or 9. We understand that this new machine, together 
with the older apparatus patented by Mr. Holden, are about to 
be vested in a limited company, upon the board of which several 
of the chief gas companies are to be represented. Mr. Holden's 
machine was illustrated in THE ENGINEER of 16th Dec., 1870. 








Gunpoat Servics iv France.—The opinion gains ground in 
France, as well as elsewhere, that powerful gunboats will in future 
form one of the most important branches of the marine, and 
Admiral Pothnau is e in the organisation of special corps of 
workmen, founders, fitters, and engineers trained in the building, 
fitting, and refitting of gunboats for river and other service, but 

'y the former, where in future the employ of such boats 
should, it is said, be general. The maritime prefects of Brest, 
Cherbourg, Rochefort, and Toulon, have received instructions to 
furnish all possible information on the subject, and this fact 
proves pretty clearly that, although stress is laid on gunboats for 
river service, the new organisation is not to be confined to them 
alone. 

RrBanp Posts AnD CoLumNs.—At times like these, when the 
price of iron is so excessive, every contrivance likely to effect a 
saving in material becomes important. The telegraph posts, 
columns, &c., manufactured by the Riband Telegraph Post Com- 
pany, of Manchester, are cases in point. Each is formed of spirals 
of iron—ribands, in fact—supported on a cast iron base, anil 
surmounted with a capital of the same material, A slender rod 
forms the axis of the column, or, as it really is, a trellis-work 
tube, Compared with cast iron columns, these riband structures 
are little more than one-third either in weight er cost, while in 
a the gain-is_decidedly great. .Moreayer, for conserva- 

ries or other horticultural pu the trellis column should be 
very suitable. Such a pillar, 11ft. high and Sin. in diameter, is 
guaranteed to support a vertical pressure of one ton. 


* Indicated by a second d, through an engraver’s error. 
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MACHINERY FOR CHARGING AND DRAWING GAS RETORTS AT THE ALLIANCE AND DUBLIN 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzav, Rue dela 
BERLIN.—Messrs. A. Asner and Co., Ti Bator den Linden. 
VIENNA.—Mesars. Gerop and Co., 

Bookseller 


LEIPSIC.—ALPHONSE . 
NEW YORK.—Wi.imer and Rocers, 47, Nassaw-street. 


PUBLISHER'S NOTIOE. 
Next week will be published a double number of THE ENGINEER, 
containing the Index to the Thirty-third Volume, including a 
complete classified list of the patents issued during the past six 
months. Price of the double number, 1s. 








TO CORRESPONDENTS. 
*,* We cannot undertake to ve Sess manuscripts ; we 


the 
the writer, not necessarily publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. . ‘ 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that of inquiry addressed to the 





cases be accompanied by a envelope legibly directed by the 
patentee vox ma bearing a 2d. stamp, in order that 
answers received by it may be fe to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, ; i 

H, K.—¥ou can obtain full particulars by pplying to the g Tron- 
works Company, 


Reading. 
L. (Liverpool).—They are not to be got in the present state of the 
ket. 


W. R.—Address your to “‘ the Bagineer” of the Department. 

A READER will find full particulars of Carr’s disintegrator in Tut ENGINEER 
for August 18th, 1871. 

sy Fison.—You would get it through Sampson, Low, and Marston, 

185, Tune treet, the London agents, or direct from the office, 37, Park-row, 

New York. 


J. T. 
mari 





J. 





actual ce of their working, and 
Manchester, July 8th, 1872. 








MEETING NEXT WEEE. 
INTERNATIONAL Exuisition.—Thursday, July 18th, at 9.30 p.m., in 
Royal Albert Hall, a lecture will be given by Mr. W. H. 
C.E., of the Postal Telegraph t, a review of electrical 
science, showing the progress of telegraphy in England, and the present 
condition of electric science, with important illustrations. 
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. OUR MAIN DRAINAGE, 

Iw spite of some serious shortcomings which have been 
recently apparent in the metropolitan main inage, we 
may be justly proud of the m as it is carried out as a 
whole. It is quite possible that it may leave undone some 
duty that it ought to fulfil, but balanced against the 
omission must be considered the many and various duties 
which it does d in a very satisfactory manner. 
Without regarding the question of the ultimate di of 
the sewage of a city containing the population of London, 
the mere conveying it away rapidly and innocuously from 
the habitations of the people is no mean task, tever 
plan may be adopted for the subsequent utilisation of 
sewage and refuse matter, the first step is toeffect in a prompt 
and economical manner its removal Rew the vicinity of its 
original deposition. Unless this removal be accomplished at 
once, and moreover ly be effected, it is impossible 
to insure the sanatory welfare of those who may thereby be 
concerned. It cannot be too carefully borne in mind 
that the idea of obtaining profit out of refuse must 
never be permitted to be practically realised at the expense 
of the health of the community at large. It is for this 
reason that the water i of drai and 


sewe will never be su led in the éase 


towns by any of the earth methods, which, i 

be admitted, have done good service in see awn 
and localities for which are well The uni- 
versal application of the earth principle is a hobby 
which it is but natural men ag cling to, who 
are incapable of a rule and its 





exceptions. At the same time, any scheme which professes 
to deal with the drainage and sewerage of a town cannot 
—— to be a complete hs — to effect that 
which it ought to accomplish, so as its operations are 
confined oie to what may be called the ing of the 
streets and closets, oe isa moet peer ne ages = 
rt of se’ and its profitable utilisation, and the 
latter has not followed 20 fast in the tear of the former as 
might be expected. In fact, unless land can be obtained 
at something approaching a reasonable sum per acre, the 
profitableutilisation of the sewage of a large town is an im- 
possibility. Nothing less than a fabulous return could 
possibly repay the ratepayers in many instances the 
extortionate prices demanded of them for land required 
for the purposes of sewage utilisation. Viewed in the 
light of a complete drai and sewe scheme, our 
main drainage obviously falls short of what it ought to be. 
It entirely ignores the question of the utilisation of the 
se and refuse matter which it conveys away so 
rapidly and efficiently from the metropolis. et rt 
being accomplished, there its operations cease, unless, 
indeed, we take notice of the subsequent discharge of the 
material into the Thames, which occurs north and south of 
the river at the pumping stations. ; 

In connection with the efficiency of our metropolitan 
main drainage there are two points to be considered. In 
the first place, is it really adequate to perform the duty 

roperly lensing to it? In the second, is it complete ? 
We do not use this term in the same sense as previously, 
but it as applying simply to the question of drain- 
age. It is well known that our London sewers and drains 
are intended to carry off, not merely their ordinary con- 
tents, but whatever storm water may accumulate in them. 
Main intercepting sewers were laid at various depths 
along both banks of the river for this purpose, known as 
the high and middle level sewers, and Love now been in 
operation for some years. Some idea of the length of these 
arterial drains may be gathered from the fact that the 
main sewer which intercepts the sewage from Chelsea Bridge 
to Abbey Mills pumping station is over eight miles long. 
It would appear, however, that there are still some parts 
of the metropolis which are under water during heavy 
floods. This condition of things can only arise from either 
the absence of all connection between the flooded districts 
and the intercepting sewers, or the inadequacy of the 
latter to provide for the emergency. If the former, it is 
not difficult to establish the desired communication—if the 
latter, the affair becomes more serious. It is a mere 
nothing when a sewer, situated at some depth below the 
surface of the ground, is being “got in,” to alter its di- 
mensionseitherone way orthe other; but whenit is once built 
and covered up, and a greatercapacity is found to be required 
the question becomes reduced simply to one of the building 
of a new drain altogether. This measure has been actually 
adopted in one part of London, and the cost of the new 
sewer from first to last will not fall far short of £100,000. 
It might be asked, was the main drainage system intended 
to meet this case; but in either case it is at fault. If it 
were not originally intended to take this drai area, 
the design was theoretically imperfect. If it were designed 
to do so, there must have been some practical imperfections 
in it which prevented it doing so. is is a very different 
case from that in which all that is necessary is to make 
the connection between the main and the branch drains. 
At the present time there are numerous connections of 
sewers with the completed length of the low level line to 
be established, which must be a work of time, for two 
reasons. One is that opportunities must be siezed as they 
present themselves, as they cannot be obtained otherwise 
than at an unwarrantable expense. The other, that when 
occasions do present themselves, as the sewers have te be 
carried through some of the most crowded streets and 
thoroughfares of the city, the progress must be slow, and 
the whole labour tedious, pee eg and costly. Never- 
theless arrangements ought to be made which would 
facilitate the laying of sewers and drains, and the con- 
struction of subways isan important step in that direction, 
provided power be obtained by the authorities to compel 
parties to use them. They should not be allowed the 
option of breaking up the streets instead, of which a 
notable instance occurred some years ago in Southwark- 
street. 


The metropolitan Board of Works have from time to 
time made efforts to remedy the imperfection in their 
drainage scheme to which we have drawn attention. The 
question of the utilisation of the sewage of London has 
not been entirely ignored, though one would be almost 
justified in imagining so, from the fact that no tangible 
results have followed any consideration that may have 
been given to the matter. Obviously the sewage north 
and south of the metropolis must be utilised independently. 
Some years ago the Board of Works were negotiating with 
the Metropolis Sewage and Essex Reclamation Company, 
with a view to the disposal of the sewage on the north 
side of the Thames. Bills to promote the object were 
introduced into Parliament, but unfortunate y @ com- 
mittee of the House of Commons decided against their 
preamble. As the Metropolis Sewage and Essex Reclama- 
tion Company have a concession for a certain number of 
years from the Board of Works, the latter authority can 
take no steps towards accomplishing the desired purpose 
themselves until the term of the concession has elapsed. 
The state of affairs appears to be as follows:—The Se 
and Reclamation people act the part of the dog in the 

r. They do not utilise the sewage thenative, and 
they will not allow the Board of Works to do so, and in 
this they are aided and abetted by the committee of the 
House of Commons, who throw out the bill brought in to 
put an end to this line of conduct. It is somewhat sin- 
gular, and by no means encouraging to those who are 


large | anxious to promote sanatory measures, and to enforce them 


where necessary, to find that the Legislature affords no help 
whatever towards putting into practical execution the 
regulations it has been 80 actively concerned in imposing 
Some very inent 


been lately 


upon boardsof healthand localvestries. 
instances of the manner in which 
plans have been treated in, Parliament’ have 
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before the public. Turning to the south side of the river, 
it must be acknowledged that an attempt of a practical 
character has been made profitably to dispose of the sew- 
age; but whether anything beyond the attempt has been 
achieved there is no evidence to show. It is well known 
that an arrangement has been entered into bythe Board of 
Works with the Native Guano Company, by virtue of 
which the latterareat liberty todo anything they please with 
the sewage. The Guano Company have e at Cross- 
ness, at their sole risk and expense, the works and 
machinery which are to enable them to treat the 
sewage by the A. B. C. process. There is no doubt that 
many obstacles and impediments existed in the way of 
the company, but making all due allowance for these, it is 
high time that some practical results were arrived at. A 
reasonable delay is always permissible beforeone expects to 
see a scheme on its trial bear fruit, but an unreasonable 
delay warrants the assumption that the scheme may prove 
abortive. Any company which undertakes the utilisation 
of se stands on very different ground from local 
authorities engaged in a similar untertaking. In the latter 
case the ratepayers are satisfied if they effect thereby 
only asaving in their rates, but in the former the utili- 
sation must not merely be a profitable but a paying concern. 
The English of this is, that after ing all expenses 
of manufacture, transport, and other items incidental to 
its sale, an artificial manure when manufactured by a com- 
pany must command a price sufficiently high to return a 
- dividend on the capital invested. The question is, 
oes it ? 
THE REVOLVING PUDDLING RABBLE. 

Onty a few days ago the Times observed :—“ From the 
Midland mining districts we hear of an astonishing and 
almost incredible rise in the price of hardware. The 
ave rise is reckoned at 50 per cent. in the last nine 
meuli so that 30s. now will not buy more of such 
than could be bought for 20s. last September; and nobody 
seems able to conjecture where or when the movement will 
stop.” Even during the last few days a further upward 
movement has taken place. This state of things is not, 
however, without example. After the t continental 
revolutions and civil wars of 1848-9, dealer betel phe- 
nomena presented themselves, and pig metal, for instance, 
rose, if we recollect aright, to even higher figures. Similar 
causes produce similar effects, and to the sudden resum 
tion of business and re-establishment of confidence su 
ro pee to the great Franco-Germanic war, following a long, 
dull period for trade, during which the probability of that 
war was felt like the lassitude before a freer scoot must 
we look for the main cause for this t demand for iron. 
The resumption of tranquillity has for one effect the 
construction of long railway lines and other works in iron 
in such countries as the United States, Sweden, Russia, 
Turkey, Austria, Switzerland, Italy, and Spain continues 
unable to supply their home demands. e first-named 
country has found itself compelled to lower its import duties 
on iron by 10 per cent., and Germany is employing much 
of the French tribute in outlay upon the metallum 
Martis for the fortifications of Metz and Strasburg; 
in both cases with obvious consequences. To these 
main causes must be added the depreciation of gold, the 
coinage of which since 1848, according to Mr. Hankey, 
has been about equal to the entire stock which then existed 
in the world. To the already recounted causes must 
be added another, perhaps more potent than all. These 
are the times during which labour feels its power for 
settling its account with capital, and higher wages only 
lead to further demands for shorter hours of work ; above 
all, lead to higher wages and shorter hours in extracting coal, 
the present sole source of power and heat—the indispensable 
metallurgical agents. ether or no these times of brisk 
demand will last much longer than the eighteen months or 
two years within which they are ex to come to an 
end no one can positively say; but we think that, in any 
case, if only some little sense for economy of fuel be in the 
meantime acquired in our ironworks, the lesson will be 
cheaply purchased. To meet the difficulties of the extra- 
ordi and simultaneous rise in the prices of coal and 
labour, ironmasters, long contemptuously inclined towards 
mechanical aids, will have to look to this truly legitimate 
means of cheapening their production. They must at last 
square accounts with the intellectual as well as the hand- 
worker. They must look to inventions and inventors; 
and amongst all the aids to economy in the iron manufac- 
ture we do not know anything so well deserving attention 
as an efficient and cheap means for quickening, and hence 
cheapening, the operations of the puddling furnace, and for 
diminishing the brutalising labour of the puddler himself. 
Amongst these we would cite the revolving puddling rabble 
—unknown in England until three aie ago, though 
—— at work at different places on the Continent 
or nearly four years. In our present impression we pub- 
lish a letter, signed by a continental firm, giving some 
results of one year’s continuous work with this tool. 

Very difficult special sections of iron are rolled at 





the works of our correspondents—as, for example, 
the annexed, full size, used for a 
iar form of French folding shutter. 


uch a section evidently requires—under 
penalty of an infinity of “cobbles”—the 
\j finest and most homogeneous stuff, tho- 
NY roughly puddled and worked. It must not 

} be sup that these ironmasters rejoice 
\ in the good and plentiful materials of their 
N re con, Their furnaces are only 
\\ fettled with burnt waste iron; hematite is 
not there obtainable; so that, by the 
way, they could not ify to the fact that this 
potent puddling tool is able to reduce the iron ont 
of the fettling—an important effect which we can, 
however, cite as having been done in d. We must 
also note that not an ounce of fined or i 
worked up at Rimaucourt. nS ae 
used to melt the metal. It is, however, in a small 
furnace before charging. No heat of 5 cwt.—including, of 
course, balling—has than one. hour, and 
generally only three-quarters of an hour. 





is not 
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Messrs, Paris, Guyot, and Huin begin by saying that 
they have worked many different kinds of metal, that in 
all cases the results have been satisfactory, and that they 
have, in many instances, surpassed all expectations. “The 
energy of the stirring action obtained by this mode, its 
simplicity, its easy application at a slight cost, requiring 
no change in the furnace—in one word, involving no 
departure from the domain of practical everyday working 
—lead us to consider the plan as the only sound one ima- 
gined up to the present, and as inaugurating a fresh era 
in the manufacture of iron.” Above all, these gentlemen 
testify to a great improvement in the quality of the pro- 
duct; and Messrs. Paris find that not merely quality has 
been greatly raised, but also that the output of their fur- 
naces has been considerably increased, with a proportion- 
ate saving in fuel. Nor is this all. “ Labour the most 
painful for men, even the most robust, is now rendered 
possible to the weakest, by means of the revolving rabble;” 
and the reasons which have lately been given to account 
for the remarkable improvement in quality produced by 
the thorough stirring caused by this tool seem to us to 
carry conviction to the mind, 

In conclusion, these gentlemen offer to give more ample 
details to ourselves or to any correspondent of our paper 
who may desire them, We only wish that further inquiries 
may be made. 

We may add that, considering the short time it has been 
brought before the British public, this simple tackle has 
met with some success, Already it is set up in London, 
at Leeds, and near Glasgow; it is being erected at two 
works in Cumberland, in Lancashire, and near Newport 
in South Wales. 





THE “JAMES EASTON PRIZE.” 

Ir is a matter for surprise—in days like these, when the 
questions of scientific and technical education are of so widely- 
spread interest, and when the requirements of the day, in an 
educational point of view, are so great—that more publicity has 
not been given to the “James Easton Prize.” It is of recent 
creation, it is true, but one award only having yet been made, yet it 
is really so munificent, and, at the same time, so well calculated 
to benefit the recipient in the widest manner, that it should at 
once take its proper position. On the death of the late Mr, 
Easton, of the well-known firm of Easton and Amos—now 
Messrs. Eastons and Anderson—in October, 1871, the present 
tirm established this prize at King’s College, in which Mr. Easton 
always took great interest, and where the members of the firm 
were educated, as a testimony of the respect of the firm for their 
late senior, and to direct attention to a branch of education at 
present much neglected. The prize consists of a free admission 
as a pupil, or apprentice to the works of the donors, and one such 
pupilage is to be given every year, for seven years from the date 
of its foundation, the partnership arrangements of the firm 
rendering the absolute appointment of a longer period impossible. 

The prize is open to matriculated students of the department 
of Applied Sciences who have completed their full three-years 
course, and is awarded for general proficiency and regularity of 
attendance throughout the three years; that is, attendance at 
all the prescribed lectures, workshop, chemical laboratory, draw- 
ing, surveying, ke. More weight is attached to work well kept 
up during each term than to proficiency at the examinations, it 
being one object of the prize to counteract the baleful ten- 
deney to “cramming” for examinations. Moreover, profes- 
sional papers read before any scientific society, in the college or 
elsewhere, are taken into consideration, and preference is given 
to students knowing one or more modern languages. 

The pecuniary value of the prize is 500 guineas, the premium 
paid by the other pupils of the firm ; and when it is consi- 
d-red that oue vacancy a year is always kept for this object, and 
that the number of pupils is strictly limited, in spite of many 
applications, the handsome scale of the gift is at once apparent. 
Tae first award was made a week or so ago to Mr. John Hunter, 
an:l we believe he went to his studies at the works at once. 

We congratulate the governing body of the college on their 
good fortune ; and we have no doubt that the members in posse 
of the profession will testify their appreciation of Messrs, Kastons 
and Anderson's gift in a way that will be alike satisfactory to the 
firm and to themselves. 








THE STEAM HORSE. 
A TRUE Story. 

One hundred years ago, in the western part of Cornwall, then 
spoken of as the country supplying fish, tin, and copper, lived, 
at the foot of Carn Brea-hill, a giant man in body and in mind, 
the manager of Daleoath, the most ancient mine in Cornwall. 
At the particular time referred to this mining patriarch rejoiced 
at the birth of a son ; and, though the first syllable of his name 
was Tre, of Cornish origin, we will call him High Pressure. 

The child in due time became a village schoolboy, strong of 
limb and self-willed, when a rebuke from the master was answered 
by—‘‘T'll do six sums while you are doing one,” for which he 
was expelled the school. In his twenty-fifth year he was seen, 
though scarcely noticed, among the leading engineers of the time, 
giving evidence at a great law trial in London, between his 
father’s friends and a celebrated engineer from the North 
Country, whom we shall name Low Pressure. 

This latter, having on his side rich friends and clever lawyers, 
won the day ; at which High Pressure, though a much younger 
man, declared that he would make engines six times more 
powerful and more useful than those made by Low Pressure, 
and within a few months this promise was carried out, for new 
and strange engines, small in size but strong in power, puffed 
from their chimneys blasts of high pressure steam, as do our 
locomotives of the present day. 

On the ever-nemorable Christinas-eve of 1801, High Pressure, 
on his steam horse, accompanied by his friends, were the first 
mortals who travelled by steam. As the locomotive passed 
through the streets of Camborne, vomiting sparks, smoke, and 
steam, the women nicknamed it “The Puffing Devil.” Time 
and |cbour were still required to perfect it, and patience, too ; 
for, while the experimentalists were feasting, the neglected iron 
horse was burnt. High Pressure simply said: —" Build another. 
My steam horse shall do more to civilise the world than six times 
all that Low Pressure has done.” 

Two years afterwards High Pressure and his friends, on 
a new steam horse, rode in London from Liquorpond-street 
through the New-road, by Lord's Cricket-ground, and back 
by Oxford-street. In the following year another horse, 
called the “Tramway Locomotive,” drew a load of 
25 tons on an iroh tram-road in South Wales; and again, 





in the next year, High Pressure had another steam horse, 
which he took to Newcastle-upon-Tyne, to pull loads on a rail- 
way ; but the men of the North worked it in secret in a corner, 
and said nothing about it. 

This unkind or even unfair dealing was harder to bear than 
the loss by fire of the first horse ; but High Pressure was not 
easily held back. In three years he had another steam horse, 
and had constructed his own railway on which to run it on the 
site of the present Euston station of the London and North- 
Western Railway. A carriage was drawn by the engine, and 
Cockneys in the year 1808 took their shilling airings in a railway 
train at twelve or fifteen miles an hour, under the guidance of 
High Pressure and his steam horse Catch-me-who-can. Mr. 
Davies Gilbert, a president of the Royal Society, rode in this car- 
riage with his sister, and christened the engine ; and High Pres- 
sure said Catch-me-who-can should run against any racehorse for 
£1000. ; 

High Pressure was not a rich man when he made his first 
steam horse, but lived comfortably, being looked up to as the 
chief engineer in Cornwall, following in his father’s footsteps ; 
but those eight years, given to the construction of as many steam 
horses, for common roads, for tramroads, and for railroads, left 
him a poor man, cast into prison for debt, and to the verge of the 
grave from never-ceasing labour and disappointed hopes. 

About that time a Peruvian gentleman journeyed to England 
in search of steam engines to drain the Pasco Mines, in moun- 
tains 20,000ft. high. He was advised to apply to Low Pressure, 
who told him that steam engines would not work in the light 
atmospheres of such high mountains. With this answer he 
returned to Peru, taking with him one of High Pressure’s 
engines, which by chance he had seen in the shop of Mr. Roland 
in London, and which worked as well on the mountains as it had 
before done in England ; and so delighted were the Peruvians that 
they requested their agent to return to London in search of its 
inventor. 

High Pressure was found in his Cornish home near Dalcoath 
Mine, broken down in health and fortune, and utterly at a loss 
to comprehend why no one seemed to care either about him or 
his steam horse; and while in a bad humour agreed to construct 
nine of his high-pressure steam engines and accompany them to 
Peru, where he was received with open arms, made a grandee 
and Public Minister of Mining, with a promise to erect his statue 
in solid silver, a weighty matter, for he was 6ft. 2in. high, and 
large in proportion. 

The breaking out of the Spanish South American revolution 
drove him from the country and destroyed his engines, so that 
he was again penniless, after four or five years of labour for the 
Peruvians and friendship with their ruler, Bolivar. 

Don High Pressure then sailed along the coast of the Pacific 
to the Gulf of Nicoya, in Costa Rica, and for four or five years 
tried to establish gold and silver mines in the Cordillera moun- 
tains at Quebrada-Honda, between the Pacific and Atlantic 
Oceans ; but requiring money and machinery, determined, in 
company with his friend Gerard, and others, among them a son 
of Don Montealegre, a person of authority in Costa Rica, to explore 
the unknown country between the mines and the Atlantic at 
San Juan, in Grey Town, with the hope of making a road across 
the Isthmus of Costa Rica ; for many days they lived on wild 
fruit and monkeys, with but little more clothing than the latter 
had, fer their small luggage was lost in the rapids of the Sera- 
pique, a tributary of the San Juan, and the constant rain and 
thick underwood destroyed what they stood in. 

The party reached Carthagena in safety, and while High Pres- 
sure dejectedly paced the public room at the inn, in the vain 
hope of finding money, who should accost him but Robert, whom 
in babyhood he had nursed while describing his steam horse to 
old George, Robert's father, who lived at Newcastle-upon-Tyne 
when High Pressure was there in 1805, 

Robert was returning to England to become a great and rich 
man by making railways for High Pressure’s steam horse, that 
twenty years before had not been allowed to work on the Wylam 
Railway, and, having respect for the great but poor High Pressure, 
paid his bill at the inn. 

High Pressure also returned to his native shores in a ship 
bound for Falmouth, but as his only earthly possessions were a 
gold watch and a pair of silver spurs, he was not allowed to land 
until a friend had paid his passage money. He had never been 
a politician, for all his thoughts were given to his much loved 
steam engines; but when the Reform Bill was passed he sent to 
his Majesty the King a design for a commemoration column of 
cast iron, gilded to resemble gold, from the top of which London 
might be surveyed, for it was to be 1000ft. high, making St. 
Paul's Cathedral, and even the great pyramids, but as dwarfs 
beside it, reaching barely to its middle ; his high-pressure steam 
engine was to build up the pieces, and afterwards to raise sight- 
seers to the top and down again on air cushions. 

The King took time to consider the proposal, and meanwhile 
High Pressure died in poverty, and was buried by charity. 
During his life of sixty-two years he invented the high-pressure 
steam engine, the locomotive, the steam dredger, iron ships, the 
screw propeller, and other things too numerous to mention. 
Shortly before his death he wrote the following to his oldest 
friend :—“ I have been branded with folly and madness for at- 
tempting what the world calls impossibilities, in bringing into 
use the high-pressure steam engine ; but I have the great secret 
pleasure and laudable pride of having been the instrument of 
bringing forward and maturing new principles, and new arrange- 
ments, of boundless value to my country, and the great honour 
of being a useful subject, far exceeding riches can never be taken 
from me. 


July, 1872. Lanb’s-Enp. 





PRIVATE BILLSjIN PARLIAMENT, 


THE Isle of Wight railways, whether the great companies 
amalgamate or not, would do well in becoming one concern, 
instead of coming to Parliament year after year to spend thou- 
sands of pounds in their quarrels over very small affairs. The 
Ryde and Newport and the Isle of Wight (Newport Junction} 
were fought last year in Committees of both Lords and Commons, 
and the contest has been repeated in the current session, The 
bills were both passed on Friday, in Group 16 of the Commons, 
Mr, A. Cross, chairman, having been previously passed in the 
House of Lords, The Committee sat till half-past seven o’clock 
to clear off the bills. 

The Joint Committee of Lords and Commons on Railway 
Amalgamation sat with closed doors on Monday to consider 
their report. The great amalgamation bills introduced at the 
beginning of the session cannot now be further proceeded with 
until next session, 

On Monday there was only one Commons’ Committee sitti 
on Group 16, with only one bill, the Athenry and Tuam Rail 
way Bill, remaining to be disposed of. Mr. Dent accepted the 
duty of chairman for -Mr, , otherwise engaged in Com- 
mittee, This bill is for about seventeen miles of extension lin 
from Tuam to the Great Northern and Western of Ireland Rail- 
way at Claremorris, The bill was by the Midland Great 
Western, on the ground main 


ly that this was not an application 
for powers to make a line that the promoters had the intention 





or the means of making, but was an attempt to obtain powers 
that would be worth something to sell. It was contended that 
the promoters had failed to show that they were able to raise the 
capital, either locally or by subscriptions, from the companies 
upon whom they relied, or that certain baronies were willing to 

arantee interest upon the capital raised, as had been pronounced 
indispensable, The Committee declared the preamble of the bill 
proved, without the formality of clearing the room, or hearing 
promoters’ counsel in reply. This clause having been gov 
through, concluded the business in this group, 

Earl Belmore, and the Committee of the Lords over whom he 
presides, opened the inquiry in the case of the international com- 
munication, or Channel ferry scheme, on Friday, in No. 6 Com- 
mons’ Committee-room, the Lords having, it would appear, in- 
adequate accommodation in their own rooms for the Committee 
business devolving upon them in the latter part of the session, 
After a few fit, well-spoken words from Mr. Rodwell, Q.C., open- 
ing the case for the promoters, Mr. John Fowler, C.E., chief 
agen and projector -of the scheme, took the witness’ chair, 
and gave very full evidence as to the character of the harbour and 
other works at Dover, with some particulars as to the dimensions 
and intended construction of the great ferry steamer in which it 
is proposed to convey the trains across the Channel. In so far as 
the works on this side of the Straits of Dover are concerned the 

»lans and drawings gave complete and intelligible illustration. 

he distances, according to one of the drawings, are from Dover 
to Calais 25} miles, from Dover to Boulogne 294 miles, and from 
Dover to the proposed new port at Audrechelles 23 miles. The 
harbour works at Dover iadhade the inclosure by sea walls of a 
large area, in which the proposed water station should be con- 
structed, The station will be formed by three piers, the centr: 
pier somewhat shorter than those on the outside, the — 
between the piers furnishing floating docks for the accommodation 
of the ferry ¥essels in shipping and unshipping the railway trains. 
It is intended to raise oat lower the trains by a hydraulic lift 
220ft. in length, that will take eight or nine railway carriages, 
The ferry boat will be of sufficient Tength to accommodate sixteen 
carriages, seated for 336 passengers; but the vessel will be of such 
dimensions that it will be certified by the Board of Trade to carry 
2000 passengers, There will be a space of 6ft. or 7ft. clear on 
each side of the carriages from stem to stern of the vessel, and on 
each side of these ranges of spacious saloons. Goods trains will be 
carried on a lower deck, immediately below the passenger 
carriages, and on the line of the centre of gravity. A transverse 
section of the proposed ferry steamer was displayed in a carefully 
finished water-colour drawing, from which, and as stated in 
evidence, it appeared that the deck would be 21ft. above the 
water-line, and the keel 13ft. Gin. below. Mr. Abernethy, engi- 
neer, gave evidence corroborative of Mr. Fowler’s, and stated, 
inter alia, that the works at Dover could be completed, he 
believed, in three years; he stated also that one of the steam 
vessels proposed to be built would carry as many passengers as all 
the twenty-seven boats of the South Eastern and Chatham com- 
panies. Mr. Fosbery Lyster, harbour engineer, who had been 
engaged for many years upon dock and harbour works at Guernsey, 
Holyhead, and Liverpool, stated that the water station at Dover 
might be constructed and sufficiently protected to be used in three 
years, but it would take seven years, he believed, to complete the 
works. A majority of the twenty-seven boats referred to, it may 
be added, are laid up, and not at work upon the service. 

Mr. E. J. Reed, late Chief Constructor for the Navy, gave 
evidence that there was no practical difficulty in the construction 
of vessels of the kind proposed, say, of 450ft. long, which would 
be equal to a speed of twenty-two miles an hour. In such vessels 
the motion would be reduced to a minimum. He had examined 
the estimates, and agreed with them substantially. If his opinion 
was to be taken on the point, he would recommend that the vessels 
should be built so as to accommodate two trains—one on each side 
of the deck, rather than for one in the centre. He did not think 
that the vessels would roll, or believe that it would ever be neces- 
sary to lash the wheels of the carriages. In answer to Mr. 
Venables, the witness admitted that goods trucks might be taken 
on board at Dover now, and that the proposed works on the 
English side of the Channel would be useless unless accommodation 
was provided on the French side. 

Mr. Samuda, M.P., and Mr. Laird, of Laird Brothers, ship- 
builders, Birkenhead, were also examined and gave evidence in 
favour of the scheme, and the practicability of building vessels 
capable of the service and performances expected. It appeared 
from the evidence of more than one of the witnesses that vessels 
could be built 350ft. long that would make twenty-two miles an 
hour. Mr. Samuda stated, indeed, that he had built such a yacht 
for the Viceroy of Egypt, and vessels of such ‘limensions could be 
accommodated now at the Admiralty pier at Lover. Mr. Samuda 
stated that the South-Eastern packet service at Folkestone and 
Dover was conducted with so much care and skill as to leave no 
improvement to be desired that was attainable under the circum- 
stances of existing harbour accommodation. None of the experts 
examined could give evidence as to the space that would be occu- 
pied by the boilers, steam engines, and coal bunkers in the 
proposed steam vessels, Mr. Reed said that he believed they 
would weigh about 1600 tons, and the consumption of coal should 
be about 23 tons per trip. 

Other influential witnesses gave evidence strongly in favour of 
the project. Mr. Henry Oakley, of the Great Northern, believed 
that such a communication would greatly increase the traffic 
between England and the Continent, that the South-Eastern and 
Chatham companies would be the greatest gainers by the scheme, 
and that it would also benefit the companies north of London ; 
and that if adopted they were likely to have through carriages for 
both passengers and goods run from all parts of Great Britain to 
various places on the Continent. 

The other witnesses called in support of the scheme were Mr. 
T. E. Harrison, C.E., the Right Hon. G. Ward Hunt, Sir James 
Anderson, Sir William Armstrong, Captain Sherard Osborne, 
Captain Halpin, and Admiral Robinson. The case for the opposi- 
tion was supported by the evidence of Mr. John Hawkshaw, 
C.E., who vepented the evidence he had given in the Commons 
committee, that the chief desideratum for the improvement of 
the Channel communication was larger vessels, and adequate 
harbour accommodation on the French coast. Sir John Coode, 
engineer, rebutted the evidence of Mr. Lyster as to the proposed 
harbour works at Dover, and the time that would be Att 2 to 
complete them, Captain Dent, of the Holyhead Harbour, pro- 
nounced the scl impracticabl M. Jules le Beau, of 
Boulogne, who had great experience as an international carrier, 
pronounced the scheme “absurd.” Mr. C. W. Eborall, general 
manager of the South-Eastern Railway Company, was examined 
at great length, and amongst other things expressed the opinion 
that the promises held out by the promoters were quite visionary. 
He could not believe that the promoters would be able to secure 
the advanges of through booking and through rates ; his company 

taken an infinity of trouble to secure these advantages with- 
out success, The promises of accommodation to the entire traflic of 
his ownand theChatham and DoverCom oo Paar not be realised. 
The South-Eastern Company alone had more yards of siding 
for goods traffic than it was potposet to provide at the joint water 
station.. After speeches for the promoters and opponents the room 
was cleared, and in a little while reopened, when the chairman 
declared that the Committee considered the preamble of the bill 
had not been proved. 

The Manchester, Sheffield, and Lineolnshire Additional Powers 
Bill passed in the Lords on Wednesday ; also the Glasgow and 
Bothwell Railway Bill, after a long contest; and eke the Great 
Northern (No. 2) with the Midland Additional Powers Bill. 

The West Lancas Railway Bill, in Mr. Dudley Fortescue’s 
Committee in the Commons, for a line from Southport to Preston, 
with running powers to Blackburn, is opposed by the Lancashire 
and Yorkshire Company. The case was carried over to yes- 
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PRACTICAL PAPERS ON TELEGRAPHY. 
No. X. 


We must interrupt the course of our explanations for a 
moment to warn the reader who may be a telegraph operator 
that we have hitherto intended, and still intend, the imaginary 
circuit A and B to represent one com of two terminal 
stations that are not in communication with any others. This is 
the simplest idea on which to found our remarks. We have 
thought that'the operator at some intermediate station might 
erroneously confound the relative arrangements as to line beyond, 
earth plate, &c. We suppose at present no line beyond A or B; 
therefore, each must have an earth plate, and this would not 
necessarily be so if either were an intermediate station: the 
earth plate would be at the end or terminal station, and the 
circuit very different, as will appear by and by. We wish the 
student, then, to confine himself just now to the consideration 
of the circuit as suggested. : : 

According to the arrangements which prevail for signalling 
between two stations forming a circuit with a single wire, as from 
A to B, special facilities must be provided for keeping the 
battery at the receiving station “ out of circuit,” whilst that at 
the sending station is being utilised to provide a current. It is, 
indeed, possible to transmit signals in both directions along a 
single wire, at the same time (as can be seen in diagram in 
“Culley’s Telegraphy,” page 223), but specially constructed 
instruments must be employed, and, as Mr. Culley observes, the 
feat, though remarkable, is not of practical value. The explana- 
tion of this operation would be useful to the student if we had 
space for it, or if we had been a little further advanced on our 
path of instruction—but leaving the question for the present, let 
him fix in his mind as the first point to be remembered, the fact 
that when a message is being telegraphed from A to B (our 
supposed circuit) and by single needle instruments, the battery 
at A has possession of the line to the total exclusion of that at B, 
and in its turn gives place to the latter, when the signalling is 
reversed. The expressions “in circuit” and “ out of circuit” are 
simple enough, and there will be no difficulty in understanding 
the arrangements by which a current can be cut off from passing 
in one direction and diverted to another by appliances called 
commutators. Any means by which this object is effected, 
namely, changing the course or part of the course, is a commu- 
tator ; and portions of a line can be “cut eut” or “ thrown in” 


’ circuit at will. We would here refer the reader again to Mr. 






Culley’s work (pages 224 and following), where he will find 
drawings of the various~ ~~ 7 

kinds of commutators or | 

switches, as some forms are BA | | fp) 
called. We recommend, on ~ 

our own behalf, the draw- | 

ing and cutting out in card- 

board of thefollowing. Of 

course there are many diffe- |. , Ke 

rent ways of constructing | oO 

and applying such arrange- 

ments; but, however de- 

vised, one principle per- 

vades them all. 

These pointers turnona 
pivot, and any two points 
of A, B,C, D, F, or P N 
can be connected. The 
smaller index puts the 
poles of a battery to earth 
at will. The letters may 
stand for up anddownlines, ——— 
instrument,&c. This idea is from “Lardner’s Electric Telegraphy,” 
“ Museum of Science and Art.” 

The arrangement by which the battery is brought into and 
kept out of the single needle circuit is a commutating arrange- 
ment. The handles in the old and the “tappers” in the modern 
form of instrument work or are of a commutator. If the 
student will turn to our last paper (No. 9), and read our remarks 
about the poles of the battery, he will be able to understand 
us in saying that we take the poles of the source at A and B to 
be existent in the needle instrument. Literally, the poles 
belong to the battery ; but taking them to stand for the points 
of departure and of return of the current when completing the 
circuit, we may fix on any two conducting spots, one on either 
side of the source, as the positive and negative poles, even though 
they are reached by conducting wires which lead directly from 
the two sides of the battery. In the diagram before us the 
spots marked +- and — are strictly the positive and negative 
M 
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poles of the battery BB ; but let a conducting wire lead from 
each, and terminate in two conducting pieces of metal, M and 
m', and we may, for all necessary purposes of utilisation for a 
circuit of which this will be a portion, take M M' for the positive 
and negative poles of this battery. The | of these wires 
makes no difference in the principle, and they are the poles of 
departure and — of the current which would pervade a 
circuit, whether that circuit be completed by a short wire 








directly from M to M’, or whether it be by a wire starting from | paces 


M, stretching miles away, and returning to M!. Equally so if M 
or M! be put to;earth and its fellow pole to a line wire at the end 
of a long course. 

We say, then, that the poles of the battery at A or B are in 
the body of the signalling instrument, though the batteries ma; 
be under the counter, or down stairs, or anywhere at hand. 
But if our purpose require it, we may take any two points for 
the two poles, even though they should not be the first fixtures to 
which the battery wires are led. For example, suppose the two 
places M Mi, in the diagram, were two binding screws fixed to 
the outside of the needle instrument, we might either call them 
the poles or not ; for we might have two other pieces of con- 
ane eee within the body of the instrument to which 
wires from the binding screws. This, in fact, is the prin- 
ciple on which the vi cpaictinns eno gupdies ta 


commutating 
we will, therefore, consider that the positive and negative poles 
inside the case are there in reserve, so to speak, to become the 
points of departure and completion of every current which is 
generated at that particular station. The circuit is varied alter- 
station. 
on” by 


natively as each station becomes a sending or 
When A is sending a message the current is “ 





bringing the positive pole in turns into communication with the 
line wire and the earth ; whilst at B the two poles are out of 
circuit, and the current passes through the coil only, on its way 
through. If B were to try and ptit these in circuit while re- 
ceiving a message, he would break the communication, and 
nothing could be done. 

We cannot undertake to go through the construction of the 
needle instrument in detail, not only for economy of space, but 
because there are more ways than one of making them. But 
the following illustrates the modus operandi: whatever the me- 
chanism the principle is the same. * 
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This is intended as a mere skleton illustration of arrangements 
for receiving and for changing the course of the current. A is 
first supposed receiving a message, which, leaving B, follows the 
line, comes in round the coil and by the spring s passes to earth 
and so back ; or may go to earth first at Band pass round the 
coil at A in the reverse direction, returning to B by the line. 
This seems plain enough. Now, when A sends a message, 
the commutator n, P, is employed. From the battery (not 
shown) wires pass to P and n, which points are thus the poles— 
they are joined by an insulating piece. We have not suggested 
the working mechanism, but it can be seen that if P be 
made to touch G while n presses back the spring s, separating 
it from the piece /, the current will pass from the positive 
pole P, round the coil to line, to earth at B, and by earth 
plate at A through s to the negative pole, ». In the 
same way, if P be turned against s and n against G, the 
current goes by s to earth at A, then by B round through line, 
over the coil and to negative pole at G, this beinga “negative 
current.” The piece / is fast at G, but is only touching the 
spring, and when this is pressed back a gap is left for the time. 
We have only endeavoured to show how the poles of the battery 
are “keptin reserve” when receiving, and applied to produce a 
current when sending a message. We remarked in a former 
number that we must be presumed to have telegraph operators 
for our audience almost exclusively, after reaching a certain 
point in our course. We should be going beyond the scope of 
our intention in offering this series, if we were to enter into the de, 
tail of the alphabet and the interpretation of signals, which, indeed- 
we could scarcely explain to persons who had never seen nor ope 
ratedonthe instruments. We assume our readers to be acquainted 
with this much, and we could not in these columns undertake to 
teach the mechanical part of the profession. We may, however, here 
refer to the fact of the limitation of the deflections of the index- 
needle when a current is passing round the inner or magnetised 
needle. The two needles being pivoted together, of course 
move alike, though that which is magnetised is hidden behind 
the dial. This latter, as we have explained, is made to stand 
upright by weighting one end; a current influencing it would 
deflect it too far for convenience of time, and therefore the two 
little studs are placed on the dial, one on each side of the index 
as bounds to limit the sweep. 

The operator who knows the letters can now say what actually 
takes place when, for example, the letter A is telegraphed ; that 
the two deflections, first to the left and then to the right, are 
produced by sending first a positive current (let us say) in the 
course of which the positive pole is to line and the negative pole 
to earth, and then a “negative current” or positive current re- 
versed, when the positive pole is to earth and the negative pole 
to line ; and so on for all letters, the alteration and repetition of 
the deflections effected by corresponding changes in the direction 
of the current. 

Referring to the direction of the current, as illustrated in our 
last paper (No. 9), it may occur to the reader, that when at A or 
B the positive pole is put to earth in sendinga “ negative cur- 
rent,” the needle at the distant station is deflected before that at 
the station from which it originated, since the current starting 
at A goes to earth, thence to B, round the coil there, and 
afterwards as it seems, arrives at the needle at A. It appears 
paradoxical to say that such is not the case, and yet the direction 
of the current is as we have just pointed out. But two or three 
things must be remembered here. If the circuit were broken 
between the two instruments, neither could be affected—the 
remarks made in our fourth paper about the completeness of the 
circuit apply here. It is impossible to start the current so as to 
reach as far as B, and then cut it off before it can deflect the 
needle at A. Yet this objection does not fairly dispose of the 
question, for when a wire is well insulated and prolonged to a 
great length, another feature, previously latent, comes into 
notice, and seems to contradict our statements concerning the 
complete circuit. When we come to consider Jnduction, the 
whole matter can be examined: the student may entertain the 
idea, if he pleases, that the distant station needle is really moved 
before that at the sending station, but with the above limitation 
for the present. The time concerned is a fraction so minute 
that he cannot prove it to the senses or act upon the notion. 
Where a distinction is too fine to be appreciated by the senses, 
things which are really very unequal and unlike each other 
seem perfectly the same. The microscope makes an ap- 
parent void to teem with monsters—as in a drop of 
water, which a pin’s head will cover, innumerable living 
creatures find space to roam about in. The space through which 
a growing bladeof grass moves upward in a day cannot be mea- 
sured, and yet,it is constantly moving ; it does not grow by starts, 
but never ceases as long as it is immature. If we could measure 
of time as short in comparison as these of length and 
breadth, we might find that movements which often appear con- 
temporaneous are really separate and successive. We intend this 
reflection only by way of suggestion to the student, wishing him 
to think over and reason on matters of doubt or apparent diffi- 
culty; he will thus find assistance in mastering the object of 
his study. 

We will now offer a hint on the manipulation of this instru- 
ment, and shall then, after a word or two on the construction of 
the circuit, where there are several stations linked together, pass 
on from the single needle to the next branch of our subject, in- 
tending to revert to it once again after the explanation of certain 
points which are now about to present themselves, and which 
will, when explained, show how all the different kinds of instru- 
ments may be said to on one common principle. 

The operator on the single needle will see, if he reflects for a 
moment on the requirements of the various arrangements for re- 
versing the current and for sending and receiving signals, that 
there must be some kind of spring or similar mechanism for keep- 

“We to the letters in italics ha 
regret to say we been omitted by the 


engraver; the error too late to be remedied. For- 
tunately the diagram is intelligible. on 








ing the several parts of the interior apparatus from approaching 
each other too readily, whilst they must be capable of being 
easily brought into communication. We have endeavoured to 
show this in the above outline of the principle on which the in- 
strument is worked ; but our reason for noticing the point here is, 
that the operator will do well to refrain from jerking the me- 
chanism when making connection either by turning the handle, 
or by pressing the pedals. We have seen needle instruments 
damaged to the extent of breaking the metal joints and loosening 
the whole interior. Some operators seem to prefer striking the 
handles, and so jarring every part instead of making a firm 
pressure, which can be done just as quickly as can be required ; 
and we speak of the spring arrangement that the reader of this 
caution may readily appreciate it, for he can easily see that no 
kind of spring ought to be impelled bya blow. There is also this 
additional reason, that it is not giving fair play to the current or 
the facility for conduction. The idea is something like striking 
the notes of a piano with a sharp slapping stroke, which will 
make it sound, it is true, but we do not get the full value of the 
notes, as we should, if we pressed them fairly and firmly—be- 
sides injuring the works. 

We are not informed as to the limitation of the duties re- 
quired of the different grades of operators, nor do we know how 
far any of them would be permitted to exercise their own discre- 
tion, and act for themselves in cases of emergency. We do not 
wish to tempt any telegraph clerk to transgress the rules, even 
in the supposed interests of his service ; and thus we can only 
with safety advise him in very general terms with a view to his 
action in any difficulty. Bearing in mind the imperative neces- 
sity for acomplete conducting circuit, and knowing that a break 
in any part of it will prevent the movement of the needle, he will 
be able to assure himself that the connections are right in such 
portion of the circuit as may be accessible to him. Common 
sense will tell him, for example, if he finds a connecting wire 
broken or detached from its binding screw, that this alone is 
sufficient cause for the stoppage of the circuit communication. 
But we venture no further just at present, lest we should our- 
selves transgress by causing others to break the rules which they 
ought to obey. 

We will now glance at the position of the operator at an inter- 
meditate station, with reference to the construction of the cir- 
cuit: we take the simplest form, and suppose those stations X, Y, 
Z, in the order of the letters. We shal! not examine all the com- 
binations that would be made between the stations in such a 
circuit—such as cutting out one or other at will. It is quite pos- 
sible, by a proper arrangement of commutators, to isolate any 
number of stations in a circuit composed of more than two. In 
“Culley’s Telegraphy,” page 224, &c., are examples of this ; but 
every station must in that case have an earthplate, to be used or 
not as may be required. 

We are now supposing an arrangement as shown in the 
following diagram—that only the terminal stations have 
earth plates; and we have devoted this space simply to 
answer a probable inquiry in the student's mind as 
to the course of a current in such a case. The stations 
X and Z communicate as in the former circuit (A, B), with 
this additional fact, that the station Y in this circuit may receive 
the message. When Y communicates with X, the current (say the 
positive) goes by the line to that station, to earth, then by earth- 
plate at Z, and by line wire from Z to Y again. The “‘ negative” 
or positive reverse current goes in just the opposite direction, 
namely, through Z and by earth to X, then back to Y. Of course 
there is a battery at Y. 
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If it be desired to telegraph from X to Z, without the appear- 
ance of the message at Y, the operator at this latter station must 
make the current pass his instrument without going round the 
coil. There is provision for this in the shape of a thick brass hook 
or rod, which he can fasten across from the point of arrival of 
the current at the instrument and the point of its departure ; 
thus the current does not deflect the needle, having a first class 
conducting path which it must follow according to the rules 
which govern electrical conduction. 

The conduction of the current by means of the buried earth- 
plates is the only part of the single needle circuit that we have 
not considered. It will be as well to leave any attempted expla- 
nation of this point until all the different circuits have been dis- 
cussed, the principle being common to all. 

We shall, therefore, now enter on the consideration of the 
second condition among those enumerated in the paper No. 4, 
namely, “The power of the current to produce temporary mag- 
netism in soft iron” (II. a.), particularly with reference to the 
Morse Recording instrument, and also the Relay, whose explana- 
tion will come most conveniently under this head. We were 
doubtful as to the order in which to proceed after quitting the 
single needle, being somewhat inclined to take Thomson’s Re- 
flecting instrument first, as being in some respects more nearl 
related in principle to the former ; but on consideration it will 
be better to begin with the “Morse,” as the more likely to be 
familiar with the reader. We are obliged to assume that he has 
an acquaintance with this form of instrument, as far as being 
able to telegraph by its means, and to read the characters formed 
by the style or pointer. 

There are one or two points which mark the “ Morse” as dif- 
fering in character from the single needle, An electric current 
animates both alike, so to speak, but in the latter the elements of 
vitality are previously semi-existent, inasmuch as the needle, to 
be finally endued with motive power, has already within its sub- 
stance the property of magnetism ; whilst as the former, 
the properties by nature’s wonderful forces are wholly 
derived from the current, and for all purposes merely temporary. 
In the one case electricity acts upon pre-existent magnetism, in 
the other induces it. A minor difference is that of their manner 
of affording sensible si the needle merely makes signs 
analogous to adeaf and dumb alphabet—the Morse records the 
signs thatit makes, A blind person, moreover, can interpret the 
Morse signals by listening to the sounds which a deaf person 
could not catch, though he might read the printed marks. And 
adeaf person could read off the needle signals by sight. The 
electro magnet is the great principle which marks the Morse in- 
strument, and is of vast importance in telegraphy, as it can be 
infinitely varied in its application. Its employment in the re- 
cording instrument is connected with another point of differ- 
ence from the needle. We get two distinct movements by the 
employment of the latter, and but one by the former. We can 
send a current in different ions in both alike; but when 
using a piece of soft iron as the object for attraction for the 
electro magnet, we have the same effect when either current is 
used, 
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proved check tickets and methods of —— packages of the same, 
chiefly designed for use on railways and steamboats.”—A communi- 
cation from Thomas A. Jebb, Buffalo, New York, U.S. 


its in furnaces 





. 





“Im- 





1890. Lorenzo ,Dow NeweLt, Castle and Falcon, _Aldersgate-street, 
Surrey, “‘ Improved lever apparatus for railway switches. 
in 
appara’ 
other purposes.” 


London, “ Improvements in shi: od berths and sofas. 
1891. BENJAMIN Burveticn, Adelp! ae, Coldharbour- lane, , Camberwell, 
1893. WiLLtase BEALE, ater, S , “Impro t. 
tus for turning over the leaves of music.” 
1894. THomas Repmayne, Sheffield, “Improvements in the construction 
of desks, seats, 7 and music stands, applicable to the use of schools and 
1895. Joun Fretp SwInBury, Birmingham, “ Improvement: breech- 
loading small arms. : _ pap eatin 








a GEORGE Davipsox, ,Mugie Moss Paper Works, Aberdeen, N.B., 
in y for w fibrous pulp or material for 
the r manufacture of . eo "29nd June, 1872. 
1898, hae gS Bye bans, Herts, “ Improvements in pumps, 
of whi are also licable to other purposes. 


1899. Pav ane CHAPPUI Fiecbatees London, “I ts in 
the manufacture and aprile fe ster the b 


—_ of refi 
schelion aan one ion of reflecting surfaces for the better 


-—. Epwiy Satr, Darwen, hi ts in rag engines, 
4 ng engines, or ~* -— on “the sooleaten of pulp or 


paper stuff. 
1902. Epwarp PrRiImMEROsE Howarp VAUGHAN, pa London, 
“ Improvements in stoves, and other 
fuel.”"—A communication from Benjamin Franklin, Indian lis, Us. 
1904. ABRAHAM TayLor, Birch Vale, near Stockport, Der adi “Im- 
and cloth.” 
e, London, “‘ Improve- 


provements in apparatus used for bleaching 
1905. WittiaM een Newton, Chancery- 
ments in the manufacture of vinegar, and in the acidulation or treat- 
ment of various liquids, and in the apparatus employed therein.”—A 
To. from Reuben Daniel Turner and Isaac Vanderpool, New 
or’ 








1907. Jonn Ricketts and ALrrep LurscHavnie, Liverpool, ‘An im- 
proved mode of and apparatus for def: postage stamps. -- 
1903. JosEpH Woops and Epwix Woops, on “Im- 
provements in apparatus employed in dra 
1910. Joun Hartiey and Zaccuevs bean nme Yorkshire, ‘‘ Im- 
fae agate in boilers for heating of water for at buildings and 
1911. James Lee Norton, Belle Sauvage-yard, Lui hill, London, and 
James HARRISON CARTER, Mark-lane, Londen} ip a hy in 
or seed, and 


decorticating, hulling, or Salldhing ots wheat and other 
in d bran, and in apparatus employed for such 
1912. ——. Youna, Blandford-square, a “Tmprovements in 


printing, and in the uction of 
woe - a prod: printing surfaces, also in apparatus 
ALEXANDER MELVILLE yay Cc Lond S im- 
Ss distress rudder and oe wegen ® sheen Roma 
ae Rabien and Martin Litinghom New York, U.S.—24th June, 
1914. Josepx Seema Lanarkshire, N.B., ‘‘ Improvements 
= ers ' is for Obtaining best oF heat or gases from coal or other 


1915. Wits H Harvie, Glasgow, N.B., “ 
lenses and in lamps Gang, Lanarcire, S.B “Im ~ ormamad - 
1919. CHARLES Wiruas —. Great Westminster, 
“Improvements in the means of obtaining and magneto- 
See Sanaa, eae a apparatus therefor.-A ‘communication’ from 
Werner Siemens, 


Berlin. 
a —_ Mere Nc mg N.B. a. 
188k ‘lee Ganson, Stamford’ Lin “An improved machine 
1958 Jos “Eowsen Teaneon W 
) WARD m= Woops, 
Latimer-road Seen Works, 


1994. Epwarp G Brew 
tn the odes and aces 
parts of sewing machines and 


“ Improve- 


The ales at 





flax, or other fibrous substances in the hank or skein.” 

1945. Jom~ Mittwarp, Curzon-chambers, Paradise-street, Birmingham, 
“ Improvements in hydrants for supplying fire engines from street 
mains.”—A communication from Jaco Fricker, jun., Cincinnati, Ohio, 


hi ts in ma- 





1949. James Fietcner, Salford, - Impro 


La 
chinery for forging and riveting.” —27th June, 1872. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1927. Wittarp Corney and Sipywey Stevenys Tvexer, Westbrough, 
Worcestershire, Massachusetts, U.S., “Improvements in stop motion 
for looms.”—26th June, 1872. 

1938. ALFRED HooknaM, Southwark Bridge-road, Surrey, 
ments in money tills.”— 27th June, 1872. 

1941. Jonw Ranpotrn Cazier, North East, Erie, Pennsylvania, U.S, 
“ An improvement in the application of safety valves to steam boilers.” 
—27th Juw, 1872. 

1951. Jou~ Hexyry Jouwson, Lincoln’s-inn-fields, London, “ Improve- 
ments in preserving butter and other fatty matters, and in the appa- 
ratus or means employed therein.”—A communication from Enault 


“ Improve- 





and Co., Paris. —28th June, 1872. 
1957. Wittram Roperrt LakE, South ton-buildi London, “‘Im- 
provements in fastenings for uniting and securing , the ‘of bed- 


—A communication from Minnie 

Hayword Glassie, Joseph Cleghorn Nash, and George Augustus Armes, 
Washington, Columbia, U.S.—28th June, ‘1872. 

1966. GEORGE Lowry, —_—— Foundry and Cross-street Works, 

Salford, L hi ts in the construction of hackling 
machines.” —29th June, | 1872. 

1969. Epmunxp Epwarps, Southampton-buildings, Chancery-lane, London, 
“ Improvements in apparatus for preventing the ay of sparks from 
smoke stacks or chimneys.” —A communication from William McKelvy 
Thornton, St. Louis, Missouri, U.S.—29th June, 1872. 

1970. Exit Perer Spanx, Newark, New Jersey, U.S., “‘ An improvement 
in camera stands.”—29th June, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 

2026. Witt1am Epwarp Newrowx, Chancery-lane, London, “ Bar iron.”— 
5th July, 1869. 

2050. Wiit1am Epwarp Newtons, Chancery-lane, London, ‘* Decarbonising 

2342. Witt1amM Brown, Smethwick, Staffordshire, Rolling rails and 


steads, and for other like 





iron.”—7th July, 1869. 


girders, &c.”—5th August, 1869. 
2076. Criston EpcctumBe Brooman, Fleet-street, London, “‘ Central-fire 
cartridges.” —10th July, 1869. 


2027. Jouw Ksicut, Huntingdon, “ Four-wheeled vehicles.”"—5th July. 


1869. 

2028. GEORGE a Surrey-street, Strand, London, “ Preserving 
food.” —6th July, 

2049. Joun Te Deg Rochdale, Lancashire, “‘ Cutting dovetails.”—7th 
July, 1869. 

2041. Davip Coreg, Liverpool, ‘Preventing waste of liquids in filling 


casks.”—7th July, 1869. 
London, “ Chains, 


2062. Isac Lovis Pctvermacner, Regent-street, 
batteries, &c.”— Sth July, 1869. 

2064. Hunter Hesry Murpocu, Staple-inn, London,“ Propelling vessels.” 

—9th July, 1869. 

1, “* Se 


2065. THomas JAMES, Live: 

2217. Henry Kyicurt, Ryde, Isle of 
July, 1869. 

2267. ‘bowann Grsper, Aston-juxta-Birmingham, “ Breech-loading fire- 
arms.”—26th July, 1869. 

Patent on which the Stamp Duty of £100 has been Paid: 

1791. Josern Witsox Swan, Gateshead, Durham, “‘ Printing surfaces by 
photographic agency.” —6th July, 1865. 

Notices of Intention to Proceed with Patents. 
603. Rosert Kixc, Birmingham, “ Portable Closet or privy receptacle for 


sanitary 
610. Joux ENRY JoHNsoN, Lincoln’s-inn-fields, London, “ Asphalted 
“—A communication from Theodore Robin and Anne Antoine 


Léon, Malo. 
613. Wecsaan a Gate Head Mill, Greetland, Halifax, ‘‘ Packing for 


stuffing- 
615. JaMEs i Barrack-street, + -y Manchester, “‘ Communication 
in railway trains.”—26th February, 1 ; 
“ Finishing 


638. JoserpH Witsexn and Georce iW Huddersfield, 
oollen cloth.” 
639. Epwarp ee Hvuoues, Chancery-lane, London, “ Destroyin 


machines.”"—9th July, 1869. 
Wight, “Clipping horses, &c.”—2lst 


w 


1566. Pauir MICHAELIS, A Winchester-street-buildings, London, 
bottles.”—A communication from Jules Becker. 


1567. Puivie MicHaetis, ry Winchester-street-buildings, London, 
ie for bottles."—A communication from Jules Becker.—22ad 
May, 187: 


1702. Grorcr Baroxs Norrnucore, jun., Feniton, Honiton, “ * Showing 
the level of ety tg Fg "—5th June, 1872. 
1752. CHARLES EpERick Hewxost, Fulham, Lond: and Jou» Bet 
Muscuamp, K London Ta, "—11th oy 1872. 

wing 


1771. Hvon Suaxxs, South Queensferry, N.B., retorts. "—12th 
June, 1872. 
1795. Joux Imray, Southampton-buildings. Chancery-lane, London, 


“ Iron and steel ”—A communication from Thomas Schvenberger Blair. 
—l4th June, 1872. 

1804. Jawes Apranam Lee, Severn Engineering Works, near Lydney, 
“ Obtaining fibre frora wood, &c.” 

1805. Epwarp Sacre, Parliament-strect, Westminster, 
&c.”—15th June, 1872. 

1816. ALEXanpEeR McGrecor, Bedford Leigh, Lancashire, “‘ Horse rakes.” 
—1l7th June, 1872. 

1830. Ropert Borp, Strand, Westminster, “‘Projectiles."—A communi- 
cation from David Wallace. 

1833. Sternen Lewrs, Poole, “ Ploughs.”—18ti June, 1872. 

woes. S WALTER Beexes Burrow and Joun Severn Burrow, Great Mal- 

“* Bin or receptacle for bottles.” 

1949. _ = Imray, Southampton-buildings, Chancery-lane, London, 
“* Working brakes.”—A communication from Jacob Heberlein.—i9th 
June, 1872. 

1857. Wituiam Leeds, 
engines.” —20th June, 1872. 

1868. Georce Maxwe tt, Cliff House, Spring Mount, Bacup, “‘ 
tiles.” 


“Road steamers, 


“Locomotive steam 
Bricks and 


1873. Georce Tomuirmson Bovusrietp, Loughborough-road, Brixton. 
Surrey, “‘ Rotary ploughs.”"—-A communication from William Edward 
Bleecker.—2lst June, 1872. 

1880. Wittiam Morcas Browx, Southampton- buildings , London, “ Ex- 
tracting ammonia from crude ammoniacal liquors.”—A ‘communication 
from Jules Henri Elwert and Jean Jacques Miller Pack 

1881. Epwarp Mitwer, Springfield, Warrington, “ Producing white pig- 
ments from lead.” 

1886. Jonyx ae Paul’s-terrace, Middlesbrough, “‘ Furnaces for gene- 
rating gas, 

1889. WILLIAM ‘Roseat LakE, Seuthampton- buildings, London, *‘ Check 
tickets for railways, steamboats, &c.”—A communication from Thomas 
A. Jebb.—22nd June, 1872. 

1912. Wittiam Youns, Blandford-square, London, “ Printing, &c.”"—24th 
June, 1872. 

1933. Geornce Warraker and James Ashwortn, Rochdale, “‘ Preparing 
wool, &c., for carding or combing.”— 26th June, 1872. 

1938. ALFRED HooxuamM, Southwark Bridge-road, 
tills.” 

1941. Joux Raxpotrpn Cazier, N« orth East, 

** Safety valves.” —27th June, 1872 
Wituiam Rosert Lake, Southam oer -buildings, London, “ Uniting 
and securing the of bedst &c.”"—A communication from 
Minnie Hayword G ie, Joseph ¢ Sasheon Nash, and George Augustus 
Armes.—28th Juns, 1872. 

1970. Emit Perer Spann, Newark, New Jersey, U.S., 
20th June, 1 


ms having an interest in o ing any one of such applications 
enol leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the week ending 
6th July, 1872. 
Q781, Sd.; 2852, 2a. 4d.: 3046. Is. &L; 3068, 4s. 4d 


Dawes, Kingston-grove, 


Surrey, ‘“‘ Money 
Erie, Pennsylvania, U.S, 


1957. 


“ Camera stands.”— 


9 
res 








Sd.; 3076, le.; 


75 
75, 


3, 8d.; 1s. 24.; 3113, 10d.; 3114, Is.: 3119, 84.; 3139, la 2d.; 3145 
1s. 2d.; $149, 8d.; 3155, 6d.; 3158, Is. 10d; 31°9, 10d; 3164, 38. 4d; 3168, 
Is.; 3173, 18.; 3174, ls. 10d. 3179, 1s. od.; 3181, 8d.; 5182, 84. ; 3189, 10d, 





1s. 2d.; 3215, 4d; 3 32M, 44 
10d.; $297. 4d.; 322 1.; S241. 10d.; 3742, 4d.; 
3248, 4d.; 3246, 44.; , 3s. éd.; 3251, 44.: 252, 4d; 3253, 8d.; 3255, 4d.; 





$261, 6d., 3262, 4d; 3265, €d.; 40, Is; 1031, 82 

*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, Hig 
Holborn, to Mr. Bennet ne her y Songs Patent-offce, South- 
ampton-buildings, es oe 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and crranged from those publisheil by 
the authority of the Commissioners of “Patents. 


Class 1.—PRIME MOVEKS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, 4c. 
$483. D. H. Braxpoxs, Paris, ** Water meters, dc."—A communiontiion — 
Dated 23rd December, 1871. 

This invention relates to an improved construction of water meters and 
motors or engines, and to that class of such engines as employ 4 main 
cylinder and a reciprocating pean’ with water ports or passages at the 
respective ends of the cylinder, and mechanism by which the water 1s 
made to alternately enter the opposite ends of the cylinder through such 
ports, and alternately exhaust or flow therefrom 
3487. G. Wicnrmax, Elisicy, Nottinghamshire, “ Pamps and 

steam, and other engunes.” "—Dated 23rd on 1871 

This invention consists in so constructing and arranging pumps and 
the cylinders of hydraulic, steam, and other engines as to render unneces- 
sary the valves ordinarily employed in or with such pumps or engines 
In constructing a force pump according to this invention ports are cut 

the barrel of the pump at each end thereof, and the said barrel is 
mounted in an outer cylinder, so that a the said barrel up and 
down the internal flanges of the said cylinder the action of the 
plunger (which is worked in the usual way) draws water into the barrel 








hydraulic, 





snow and "A communication from Dr. Jacob Folkman an through one set of ports, and forces it through the otber set of ports into 
Ferdinand Kélgen. —29th February, 1872. the outer cylinder, and thence h the pipe. The plunger 
656. Josepn Pact Ratmonp Pocn, Brussels, “*‘ Chemical d for sists of a series of flat eccentric so mounted upon 4 of 
blasting ¥ india-rubber fixed to the plunger rod t the edges of the said rings 
657. JOHN Hexry Jonsson, Lincoln’s-inn-fields, London, “ homes shall be by the icity of the said india-rubber against the 
nails."—A communication from Milton E. Whipple and Lyman interior the barrel. In constructing a suction pump according to this 


Whipple. 
Se. Buchanan-street, Glasgow, “ Thrust bearings for 
shafts.”—2nd March, 1872. 
662. . bee Frirzpatrick, Sheffield, “Clipping horses, &c.”—4th March, 


674. Jonw Hewry Jonson, pay ay London, “‘ Night sig- 

Ie from Eugene Francois Désiré Ruggieri. — 
la 

691. Watrer OLIvE Pater, Clapham-road, Surrey, ‘‘ Working brakes.” 
—6th March, 1872. 

700. Bassamrs Surrn, Jos STaKE, RicHaRD Torson, MicHak. Firts, and 
CHRISTOPHER BRADLEY, wool, &c.” 

705. a FRANKLIN ANDREWS, New Haven, Connecticut, U.S.,‘‘ Malle- 


'—Tth March, 1872. 
714. Sones AVERY, Islington, London, “ Rotary steam 
and ps.” —8th March, 1872. 
728. OMAS KILNS, we mag Epwarp Faux, Yaxley, and Sawver 
TLLIAM CAMPAIN, St. Nicholas, ‘Cultivating land.”—9u 
March, 1872. 


742. Jom ray | Dentro, Whitehall- place, London, and Rocers Fre.p, 


Teaming eomae, 5.2 2 March, 1872. 


ces.”—A communication from Jean Jules 
Braprorp, Fleet-street, 


London, “ cylindrical or 
ier cutanp and Gr mening, SS &c.”—18th Pray 1 
766, SaMUEL JOHNSON Braman Joserx Onions, Wednesbury, 
i a ————- MeELvILLe CLARK, “ Bafety-boat 
Geren aes Late, ety- 


Christopher Quaritius- —1ith March, 1872. 


=. Joms "Taser Jouxsox, Lincoln 


—— —12th ‘March, <2 





is cast on 


charge pipe, and passing out 
3523. A. Mc Kecuwie, Glasgow, “ Fixing boiler tubes.”— Dated 30th Decem- 
187 . 


a ate A ft fy yA 
round it. screwed are and when the or gland is 
screwed into its place it expands tube and makes it the hole in 
tube 
Class 2._TRANSPORT. 
Including Railways and Plant, , Steam Vessels, Ma- 
chinery ond FEags, Sailing Vessels, Boats, Carriages, Carts, 
Harness, doc. 


3489, W. Z. W. Cuapmas, New York, U.S., “‘ Fastenings.”—Dated 26th 
1871. 


December, 
eee ST a eng we he Py Ae 
con’ tly ly attached and expeditiously fastened and 
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Juty 12, 1872. 








unfastened, durable in its character, and entirely free from noise. The 
inventor forms a cap of thin metal ety To flange at its lower end; a 
slot is made thro h one side of this cap, t! a which a a 
Into this eap he slides the said catch, a ring of wire making the hinge 
joint. The said ring is kept in place by a semi-cylindrical stop which is 
inserted into the cap. Into the cap is next inserted a spring in such 
manner as to cause the catch to project outward excepting when it is 
pressed in. The lower end of the said catch projects downward, so that 
the projection will exert an elastic p on the g t and prevent 
vetting. When the fastening is intended to hold two curtains a small 
bearing is inserted in a slot formed in the cap; this bearing is kept in 
position by a small spring. When the several parts are inserted in the 
cap he applies to the base a common weod screw having a metal cup- 
shaped washer which covers the cap. In order to use the fastener he 
makes a grommet of two parts; one of these parts has clinching pins, the 
other is provided with holes. Through the curtain is a hole. and an 
annular dise of rubber is applied. The grommet supports and strengthens 
the curtain, and the inner rim keeps the grommet from contact with 
the body of the fastener. 


3497. C. Farrparrn, Edinburgh, “ Guiding trameays, &c.”—Dated 27th 
December, 1871. 

This invention consists of a shaft crossing in front of the leading 
wheels, carrying a wheel on the same line as the wheels, on one side of 
the vehicle to moved. On the shaft are forged two eccentrics or 
cranks, one at each end and one having more throw than the other. In 
another arrangement the inventor places only one eccentric on the shaft 
near which the wheel revolves on the shaft; on the other end a toothed 
wheel is fixed moved by a sliding rack also toothed, or he proposes to 
have a movable plate lying in line of the wheels with an open space cut 
in the centre a little larger than the diameter of the guiding wheel, and 
the guiding wheel runs in this open space. On the front end is an 
eccentric for lifting the wheel out of gear, the other end is hinged, and 
the eccentric by this means can move the wheel from one side to another 
at an angle suitable for leading round curves, or past points, or from one 
line of rails te another. Either of the above modifications of the apparatus 
is worked by suitable gearing to answer the purpose or peculiar circum- 
stances under which it may be applied. 





3507. J. H. Jonnson, London, “Carrying end discharging load.”—A com- 
munication.— Dated 28th December, 1871. 

This invention relates to apparatus or means for transporting and dis- 
charging, or for shipping an hipping coal, earth, grain, or other 
materials, and consists essentially in so constructing and arranging the 
receptacle which contains the load, whether such receptacle be adapted 
or used in the form of the body of a railway truck, or as a bucket to be 
raised and lowered by a hoist, so that the said receptacle shall be self 
opening, so as to discharge the load, self-closing and self-locking after 
the load has been discharged, and also that the two halves or sections of 
which the said receptacle is composed shall, when required, be capable of 
being retarded in the act of tilting. 

522. T. Woon, Manchester, ‘* Omnibuses.”—Dated 30th December, 1871. 

This invention relates to improvements upon an invention for which 
the inventor obtained provisional protection dated April 16th, 1870, 
No. 1116, and_ is applicable both to omnibuses constructed to run upon 
tramways and also to those intended to run upon common roads, 








Olass 3.—FABRIOS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

3407. W. Corron, Loughborough, Leierstershire, “* Manufacture of looped or 

knitted Subrics.”— Dated 22nd December, 1871. 

This invention consists in the employment of removable and 
changeable needle bars, in such wise that various manipulations may be 
performed on one set of needle bars while another set of needle bars may 
be working in the machine; or one needle bar may be removed at 
pleasure and be replaced by another bar. ‘ 


3468. J. W. Dawson, Manchester, ‘* Apporatus for burning aft the 
loose fibres adhering especially to gine yarns or threats.” ~-Dated 22nd 
December, 1871. 

The features of novelty of this invention are the employment of a 
Bunsen’s burner constructed and used in the following manner :—The 
outside of the end of the injection pipe for gas is screwed, and the point 
at which gas and air commence to be mingled together is thereby 
rendered adjustable. The gas is admitted through a common burner. 
An admixture chamber is constructed of an enlarged section of pipe, in 
the bottom of which are placed two or more cross slots for the adinission 
of air, which is regulated by a revolving shutter. On the top of this 
chainber is placed the perforated plate, through which the mixture is 
discharged, and on the upper side of which it is ignited and a suitable 
flame produced, over which the yarn is drawn by pulleys suitably placed 
and driven ata proper speed. A modification of the mingling chamber 
is produced, into which the air and gas are forced by suitable pumps 
driven at a proper speed. The mixture may be drawn off at pleasure to 
supply any number of burners. 
348L. W. Taruam, Rochdale, “Carding engines and drawing frames.”— 

Dated 23rd Decenber, 1871. 

The First improvement consists of two novel forms of calendar rollers. 
Virst, vertical rollers rotating either in fixed or swivel bearings, in the 
latter case kept in position by a spring or weight, and capable of being 
opened for the insertion of the sliver of the carding engine. Secondly 
in horizontal bearings, where one end bearing is removed entirely and 
the ends of the roller slightly tapered, so that the sliver may be easily 
put in position. The Second improvement consists in an improved stop 
motion for drawing frames. To the usual funnel conducting the sliver 
to the calendar rollers of the drawing frame is attached a compression 
channel, so hinged that the sliver may be more easily passed through the 
funnel, and when getting fast in it, it may be easily removed therefrom. 
A lever is so constructed as to bear upon the said sliver either vertically 
or horizontally. When the material is thickened, attenuated, or broken 
being connected with the stop motion stops the machine when required. 
The Third improvement refers to the construction of the balance spoons 
ur ‘“‘tumblers,” for the same motion strips are cut froma sheet of steel 
or similar material, are polished, heated, and stamped with a suitable 
instrument, by the action of which they are brought to the shape 
required. 


3491, H. CrowLey, Manchester, “‘ Looms for wearing.”— A communication. 
—Dated 27th December, 1871. 

The shed is formed by two sets of top jacks connected by toothed 
segments of the usual construction. The healds are selected to form the 
top shed by a chain of discs, the position of which can be varied laterally. 
These discs act on one set of the jacks. The healds are drawn down by 
springs. 

USL. R. Smurn, Longridge, Lancashire, * Weaving fancy goods.” —Dated 29th 
December, 1871. 

The invention consists mainly in the employment of two beams, on 
ene of which the threads or cords for the pattern are wound, whilst 
those for the ground or cloth are wound upon the other. The threads or 
cords from the first beam pass over the second and then over an iron 
red, which latter is caused to rise or fall as required by means of springs 
and weights, and is connected by an upright or vertical rod or cord with 
the treadles, which are attached to the ‘‘ dobby” or “ index machine,” 
which works the pattern. 


3516. C. J. Goopwin, Hampden, Massachusetts, U.S., ‘* Carding cotton.” — 
Dated 29th December, 1871. 

The nature of the invention consists in a mote receiver or receptacle, or 
such and a deflector combined with a carding engine, and arranged 
between the feed rolls and the lower of its top flats, the same being so as 
to intercept the motes as they are thrown upward in the space between 
the front board and the main card cylinder of the engine, and prevent 
them from being thrown upon the cylinder, or cotton, or fibrous material 
thereon, and carried between such cylinder and the top flats. 


3524. C. Mintpourne, London, ‘‘ Making paper.”—Dated 30th December, 
1871. 

This invention consists in passing the paper pulp while on the endless 
travelling wire gauze over a rotating pt om cakn, vacuum chamber, pre- 
senting a soft and absorbent surface against which the pulp is pressed 
and subjected to vacuum action, so as to be drained of a large portion of 
its moisture and to receive the requisite degree of coherence. 


4526. J. Greaves, Stockport, “Cotton gins."—A conmunication.—Dated 
30th December, 1871. 

The feature of novelty in this invention is that by a longitudinal slot 
cr series of slots in one line a space is made through which the cotton is 
drawn and the bales divided into upper and lower ribs, so that the under- 
side of the upper rib and the upper side or edge of the lower rib both 
strike the seeds at ewch oscillation or reciprocation, and by this means a 
greater effect is produced in cledring the seeds from cotton than can be 
done by either one or two blades, as at present practised, 

—-. ~4 C. Morrart, London, “ Wire and other rope.”—Dated 30th December, 
871. 

This provisional specification describes imy ents in the hi 
described in the specifications No, 14021 (old law) and No. 442, 1857. 
In these machines there is a revolving frame composed of a series of 








discs, kept - my at equal distances from one another by means of rods 
or bars forming distance pieces, and in each of the between the 
om discs a bobbin having one of the wires or strands wound upon it is | 


Class 4.—-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
3476. E. T. Hucues, London, “ Silk reels."—A communication.—Dated 
22nd December, 1871. 

This invention relates to the employment of longitudinal iron or other 
suitable metal ribs in the construction of silk reels for di flour, 
instead of the wooden ribs now used, The inventor constructs the silk 
reel hare of metal, and the shaft and ribs oy = hollow to allow a 
current of hot or cold air to pass through if des . The arms, " 
and tail discs are also of iron or other suitable metal, and the whole 
screwed or fastened together in sections so as to be easily fitted. In the 
case of dressing in damp weather, and it is desired to prevent oxidation 
of the metal, he covers the said metal with leather, india-rubber, cotton 
or woollen fabric or similar material, or he uses galvanised iron or tinned 
or covered metal, the object being to prevent the rust eating away the 
silk covering of the reel. 

3510. A. B. Cuitps and D, M. Cutps, London, ‘‘ Machines for excavating, 
dc.” —A communication.-—Dated 29th December, 1871. 

The machine is usually constructed to be drawn and worked by horses, 
and is composed of revolving diggers or elevators attached to discs on the 
axle of the machine, and made to work by putting them in gear with the 
wheels of the machine. The elevators are made to deposit the dirt in a 
cylindrical receiver attached to the axles between the wheels. This 
receiver is made open at one side and provided with means for turning 
it down for unloading purposes, The apparatus is supplied with an 
adjustable scraper for loosening the earth and loading the elevators. 

3511. A. B. Cuitps, London, “ Hulling and polishing rice, &c.”—-Dated 29th 
December, 1871. 

The machine consists of a closed revolving cylinder placed in a hori- 
zontal position and furnished with a shaft sing through its centre. 
The shaft is provided with curved dises for acting on the grain for 
cleaning and conveying it through the cylinder. The grain is fed in 
at one end of the cylinder and discharged out at the other. Both the 
pmo and shaft are made to revolve either in the same or opposite 

irections. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
3406. W. Tempe, Neweastle-upon-Tyne, ‘Stench traps.”—Dated 27th 
December, 1871. 

This invention relates to improvements in stench traps for the purpose 
of preventing sewer gases from entering dwelling houses and other places 
as may be desired. The apparatus consist§ of a vessel of iron, earthen- 
ware, or other suitable material, open to the air at the top. This vessel 
has pipes attached to it at opposite ends; these pipes curve upwards 
from and then at right angles jto the parallel sides of the vessel, some- 
what in the form of the letter 8. The under side of the curved pipes at 
the top end being higher than the top side of the curved pipes where 
they enter the central vessel, two stench traps are thus formed with a 
ventilator between them, the one being an inlet to and the other an out- 
let from the central vessel. A tray is placed at the bottom of the central 
vessel or chamber to receive any sediment that may collect, a grating 
being arranged above the tray at a sufficient height to be above the 
passages to the curved pipes, to prevent soil or other substance from 
rising to the surface of the water in the central vessel. 


Class 6.--FIRE-ARMS.—None. 





Class 7.-FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3471. W. H. Yeomans, Astrrood Bank, Redditch, Worcestershire, ‘‘ Sewing 

machine needles.” —Dated 22nd December, 1871. 

This invention consists in making in the stems or bodies of sewing 
machine needles one or more eyes, in addition to the ordinary eye at 
the point end of the needle, for the purpose of confining the thread on 
one side of the needle in its groove during the formation of the loop on 
the opposite side of the needle, and thereby preventing the formation of 
a second loop. The additional eye or eyes is or are made in the stem 
midway between the shoulder and point of the needle. The thread from 
the reel is passed through the additional eye or eyes before it is passed 
through the ordinary eye near the point. 

3472. J. 8S. Jarvis, London, “ Shirt fronts.” —Dated 22nd December, 1871. 

Shirt neck bands have a washable elastic strip or gusset inserted in or 
attached to them. 

3488. A. M. Clark, London, ‘‘ Infants’ head-dresses.”—A communication. — 
Dated 23rd December, 1871. 

The improvement consists in making infants’ caps or head-dresses of 
crotcheted silk, which shall be delicate, soft, light, and not too warm, 
and at same time neat and beautiful. 

3495. J. Manson, Leeds, Yorkshire, “* Sewing machines.” —Dated 27th Decem- 
bev, 1871. 

This invention consists of various improvements in* sewing machines, 
and in thei: attachments, chiefly with the object of facilitating and simpli- 
fying the working of such machines, and of producing a superior or better 
class of goods. These improvements, as fully set forth in the provisional 
specification, comprise the following :—-In Wheeler and Wilson machines 
a noiseless cam arrangement is employed to move forward the feed. The 
ordinary driving pulley is enclosed in a cylinder, and another pulley, 
driven by hand or by a detachable treadle is attached to the shaft of the 
rotating hook. The object of this cylinder is to allow sleeves or other 
articles to be drawn over it for felling. The machine is driven by rolling 
contact or surface friction according to certain arrangements described. 
The driving shaft, wheel, and treadles, are enclosed in an outer casing to 
protect the work and the operator’s dress. The driving shaft is supported 
by pendants cast on the machine or fastened to the table. The table is 
hinged to the back of the standards and secured by bolts at the front, so 
that by withdrawing the bolts the table may be raised to allow the parts 
enclosed by the casing to be oiled. When the driving wheel is actuated 
by hand there is a handle on each end of the shaft, or the shaft has one 
or two cranks to be worked by a single or double lever handle. The 
motion of the driving shaft is transmitted by an additional shaft, cog 
wheels, and other parts, to the rotating hook shaft and to the ncedle 
holder. The ordinary needle and cloth presser arms may by this arrange- 
iment be dispensed with. A portable treadle, consisting of pedestals or 
standards, sandals, connecting rods, and crank shaft is constructed for 
sewing machines. e cutter of cloth-cutting attachments for sewing 
machines is actuated by means of a cam and box arrangement, and is 
kept taut by a rod suspended from the ceiling with a — spring or by 
a curved spring inside the platform. An arrang' t for bling a dog 
or other quadruped to actuate the driving shaft of sewing machines is 
described. The door of sewing machine cabinets is removable, and has a 
back stay or support so that it may be used when it hasa mirror asa 
cheval glass. Or this back support may form a seat. Several adjustable 
cloth presser spring arrangements are described, and the presser foot is 
fastened in a peculiar way to the presser arm. There is a new construc- 
tion of cloth plate and needle slides, more particularly adapted for 
machines when the ordinary driving pulley is enclosed in a cylinder, as 
above mentioned, for felling. There is au arrangement for tightening 
the driving belt. There is an improved construction of spool bracket to 
prevent the bracket moving from side to side. There is an adjustable 
gauge composed of two grooved slides to enable the edges of two fabrics 
to be joined ae at varying distances. There is an adjustable 
hemmer attached in a novel manner to the cloth presser foot. There is 
an adjustable binder attached in a novel manner partly to the cloth 

resser foot, while the upper slide guides are held down to the cloth to 
5 bound by a novel spring arrangement. In another adjustable binder 
there is a novel mode of moving the binder guides, and a spring arrange- 
ment to hold down the upper guides to the cloth. A spiked or spur 
wheel tuck marker for sewing machines is described. Another tuck 
marker consists mainly of a pointed screw which marks the cloth or 
calico, while for soft goods this screw is reversed and a piece of chalk 





and but little attention. The a —. consists of a fire box which has 
air supplied to it when sia rom the exterior of the chamber to be 
heated. and this fire box a series of tubes in it through which the 

ducts of busti to a smoke chamber or box above, which 





| communicates with the Rue or chimney. The smoke box is arranged to 


open to give access to the tubes, and these are provided with dempers 


| when required. 


3513. J. Sracc, Birmingham, “‘ Manufacture of lockets.”—Dated 29th 


1 
’ 

Hitherto in the manufacture of lockets it has always been the custom 
to take a metal blank, and, ha raised it into — shape by stamp- 
ing, to affix the rim thereto by soldering it to the said raised and stamped 
back. The = which are employed to connect the two raised backs 
which together constitute the complete locket have also hitherto been 
soldered on to the rims of the backs. The suspending ring with which 
a locket is generally furnished and usually attached to the upper part of 
the locket has also been soldered on to the body. Now it will be readily 
understood that the raising and soldering together of the different parts 
here spoken of gives much trouble, and causes considerable expense ; 
and the object of the inventor is to lessen both the one and the other, 
and he does this by casting in one piece each of the two of the 
locket, and thus the one is complete with back, rim, and joint; and 
the corresponding part of the locket is complete with back, rim, jviut, 
and ring, and it is then only necessary for these two parts to be dressed 
in the usual manner, and for the joints to be drilled and pinned up to 
complete the locket. 


re 


Class 8.-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


3477. J. W. W. Suaw, Rochdale, ‘‘ Depilatory composition for hides and 
skins.”—A comuunication.—Dated 22nd December, 1871. 

The composition consists of slacked lime, flowers of sulphur, and soda 
ash (white alkali), in suitable proportions, dissolved in boiling water. 
The composition should be boiled for two or three hours, according to 
the consistency desired, and well stirred. It is applied when cold to the 
flesh side of the skin or hide. 

3482. A. A. Cocnrane, London, ‘‘ Treatment of certain substances sor 
heating and illuminating purposes.” —Dated 23rd December, 1871. 

The production of new substances for heating and illuminating pur- 
poses. 

3486. H. J. Fenner, Greenwich, and F. VersmMann, London, “ Obtaining 
anthracene.” —Dated 23rd December, 1871. 

This invention relates to the production of anthracene from coal tar 
pitch by the aid of strong heat. Also to the mixing of the pitch with 
coke or residue from the distillation of pitch or coal, or other absorbent 
carbonaceous matter. Also the use or application of « partial vacuum in 
the distillation, and to the combination of the process of distilling heavy 
oils from coal tar, and the process of distilling anthracene from the pitch 
or residue from the distillation of heavy oils. The anthracene thus 
obtained from pitch is mixed witha viscid heavy oil, from which it may 

ly separated by filtration or otherwise. 


3493. J. Anperson, New Buildings, Lond: 
oxides.” —Dated 27th December, 1871. 

This invention relates to further developments of patents 2801, of 1867, 
and 718, 2134, and 2216, of 1871, and consists principally in fusing or 
liquefying the oxides and flux apart from the coal or coke, and then 
causing the fused oxides to late down through the coke or carbon, 
whereby their reduction will be effected in a more economical manner. 
The invention is to be carried out in a furnace constructed with lower and 
upper compartments, the coal being supplied to the lower one by valved 
inlets at its upper part, whilst the oxides, ores, minerals, or prepared 
silicates are introduced at the top of the upper compartment. 


3500. C. Bixks, Westminster, “ Treating « certain residual matter, left in 
manufacturing aniline dye, for the manufacture therefrom of vatucuhle 
products.”—Dated 28th December, 1871. 

He applies a mixture of magnetic oxide of iron and an azotised organic 
matter left in making aniline dye to the production of cast iron, malleable 
iron, and steel. Smelts the crude residue with fuel free from sulphur, 
and obtains a comparatively pure cast iron, combined only with azotised 
carbon. Obtains malleable iron by puddling (or otherwise treating) this 
cast iron with some of the oxide from which the azotised carbun has 
been separated. Converts the cast iron into cast steel by working intu 
it when melted some of the refined oxide till the proportion of azotised 
carbon left in the iron is reduced to that to make steel. 
Converts the malleable iron into steel by melting it along with an alkaline 
ferrocyanide and some ferrocyanide of manganese. Refines the oxide 
by boiling the crude residue in a solution of caustic alkali, or by roasting 
it when mixed with carbonate of soda or other alkali. 


3533. W. E. Newton, London, ‘Generating gas.”—A communication.— 
Dated 28th December, 1871. 

This invention consists in surrounding each of the stand pipes which 
conduct the from the retorts with a concentric cylinder or jacket 
closed at the bottom, through which a continuous current of cold water 
is kept flowing during the time occupied in carbonising the charge of 
coal in the retort. 

3504. W. D. Ruck, Greenwich, “ Gas.” — Dated 28th December, 1871. 

In accordance with this invention, any hydrocarbon spirit is employed 
mixed with about ten per cent. of caustic alkali, such as caustic lime or 
caustic soda, These ingredients are placed in a suitable vessel, contained 
in a gasometer, and are subjected to the action of air forced through 
them by suitable means, the result being the production of an air gas of 
considerable illuminating power and free from all deleterious agents. 
3515. H, Y. D. Scorr, Ealing, Middleser, ‘‘ Treating sewage water.”— Dated 

20th December, 1871. 

The object of this invention is the purification of the effluent sewage 
water after the suspended matters have been removed from it, and the 
abstraction and recovery of the ammonia held in solution therein. 

3518. B. Tanner, New Brighton, Cheshire, Phosphates of soda, dc.” —Dated 
30th December, 1871. 

This invention consists, First, in the production of monosodic, bisodic, 
or trisodic phosphates, or mixtures thereof, by the aid of steam, or super- 
heated steam, or mixtures thereof with heated air. Secondly, in the 
production of the corresponding salts of potash or of ammonia, by the aid 
of currents of steam, or superheated steam, or mixtures thereof with 
heated air. And, Thirdly, in the production of tribasic phosphates, 
having more than one of the before mentioned alkalies (namely, soda, 
potash, or ammonia) as bases thereof, by the aid of currents of steam, or 
superheated steam, or mixtures thereof with heated air. 


3525. E. Bocquet, Paris, ‘‘ Making coffee, tea, &c.”—Dated 30th December, 
1871. 

This apparatus consists of a coffee-pot placed in a vessel full of water, 
which is heated in any suitable manner. The coffee-pot is in two separate 
parts or compartments ; the upper part or compartment is closed at the 
top by a cover, and the bottom is perforated with holes. Communication 
between the upper part of the coffee-pot and the hot water is effected by 
means of a central conduct pipe. 


3520. C. C. Moncuin, London, “ Oil for illuminating.”"—A communica- 
tion.—Dated 30th December, 1871. 

This composition oil or liquid consists of the following constituents: - 
Rapeseed oil, and of petroleum ; phor an salt or their 
equivalents. The lamp for this oil composition or liquid should be of the 
moderator kind and be adapted thereto. 


lerry, Ireland, “ Reducing 














Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 

3469. J. Davies, London, “ Application and adaptation of electrical 
currents to certain parts of the body, and in the means for effecting the 
same.” —Dated 22nc December, 1871. 

The improvements consist, First, in the per and 


+ Hooti 








held in its other end makes the requisite marks. A combined quilting 
gauge and trimmer is described with a novel method of fastening the 
quilting gauge to the cloth presser arm, and a method of holding the 
fect or gauges by means of a comb to be either as quilting gauges 
or as guides for jtrimming. A tuck folder and tucking gauge arg com- 
bined with thej combined quilting gauge and trimmer just explained. 
Novel modes of combining a friller and gatherer, a tuck folder, anda 
corder are described. A double brush loop check is described, one brush 
being for lock stitch and the other for chain stitch, when a hook is sub- 
stituted for the usual metal bobbin. Several novel arrangements of 
———— attachments ae described, and consist a improved 
inte cer aitieationes € i p> dlnpathora. sry 


ie sing and y 
thread guides, so that the embroidery threads shall be stitched down to 
the fabric, and for altering the character of the embroidery stitch even 
while the machine is at work. With one of these arrangements a braid 
can be made. The treadle and other arrangements described for driving 
sewing machines are also a to driving or actuating other 
machines, fret cutting and brushing machines, for example. 

36500. J. Wipe, Guide Bridge, Lancashire, ‘‘ Heating apparatus.”~-Dated 
20th December, 1871. 

The — of the invention is a simple and inex ve apparatus 

which will heat and keep a stoving or other cham at a uniform 





temperature of about 180 degrees Fah., with a small consumption of fucl 


ptation of the well known voltaic electrical current to the feet by 
meuns of what is called a “sock” or “ inner sock,” which is to be made 
of paper, papier mache, india-rubber, or other suitable non ductor of 
electricity ; to the upper surface of this inner sock a series of metallic 
plates, ribbons, or wires is — arranged in voltaic order. Secondly, 
the improvements consist in the permanent application and adaptation of 
the well known o_o of metals aforesaid called voltaic pairs tv 
the head, by the use of metallic plates or ribbons in hats or coverings for 
the head. Thirdly, the improvements consist in the permanent applica: 
tion and adaptation of the aforesaid ‘‘ voltaic pairs” to the limbs by 





means of a sleeves, or belts of webbing, within which aro 
enclosed the metallic plates, ribbons, or wires, so arranged as to constitute 
voltaic pairs. 


3521. G. L. Lectancue, Paris, “ Electrical contact for clockwork.” —Doted 
30th December, 1871. 

For this a barrel of glass is used formed of two halves united 

by fi and separated by a partition which has a hole bored there- 

This barrel is closed hermetically after having introduced into 

each of its compartments a suitable quantity of mercury and a small 

quantity of a gaseous or a liquid reductor. The mercury of each com- 





partment is then put in communication with the poles of the cell, ‘so that 
each time the barrel is rotated a perfect contact is produced, | 








Jury 12, 1872. 
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Class 10._MISCELLANEOUS. | 

Including all patents not found under the preceding heads, 
3473. E. T. Hucues, London, “ Drawing or rolling machinery.”—A com- 
munication.—Dated 22nd December, 1871. . 

This invention relates to machinery for drawing or rolli' rods or bars 
into«straight or conical forms for shafting, axles, spindles, and for 
analogous purposes, and it consists, First, in the arrangement of a pair of 
discs to receive the rod or bar to be rolled between the faces of the two, 
and revolving in opposite directions, bined with mechani for 
gradually closing the dies, while the rod operated upon is withdrawn. 
Secondly, in the arrangement of two or more rolls or cylinders, 
which, by an aut ti hani are gradually closed together, so 
that a bar or rod placed between the two rolls to be by them acted upon 
and gradually drawn from the rolls will be d hed in d t 
accordingly as the rolls are closed. Thirdly, in the arrangement of rolls 

bi with a peculiar mechanism for feeding, and also the construc- 
tion of rolls for the rpose of er py Fourthly, in the 
arrangement of a pair dé? reciprocating plates or faces, which receiving 
the rod to be rolled between their surfaces and gradually drawn 
together as the passes gh, the rod moving in a line 
transverse to the movement of the plates, rolls the rod between 
the surfaces, diminishing its di ter as the plates are brought towards 
each other. sed ives 
3474. E. T. Huones, London, “Manufacture of ice.”—A communication.— 

Dated 22nd December, 1871. 4 

In this invention the general means of producing the cold is by the 
evaporation by mechanical means of volatile liquids. Two classes of 
liquids are employed under different modifications of the apparatus ; 
one class of these volatile liquids are those which are either insoluble or 
but sparingly so in water; the other class consists of those that are very 
largely soluble. For the insoluble liquids the apparatus is so arranged that 
the volatile shall cool a liquid by its evaporation in contact with it either 
while running down thin sheets or one liquid rising in bubbles through 
the other, and the vapour recondensed in like manner in immediate con- 
tact with cold water. For the other class, of which ammonia is taken as 
a type, the liquid is evaporated in the ordinary way, but condensed by 
being thrown into aqua-ammonia kept at an ordinary temperature by 
cooling pipes, and this aqua-ammonia is cooled to form a refrigerating 
liquid by Scans injected into a second pump, which liberates much of 
the gas from the solution, and afterwards throws out the cold solution 
for freezing purposes, and the ammoniacal gas to be recondensed in the 
above aqua-ammonia kept at such ordinary temperature. 

3475. T. Davies, Warrington, Lancashire, “ Furnaces.”—Dated 22nd Decem- 
ber, 1871. 

This invention relates to furnaces used for heating metals, and con- 
sists in employing in the interiors of the furnaces hollow cylinders or 
drums connected to tables or plates fixed to shafts so that they can re- 
volve. The cylinders or drums are made of fire-clay or fire-brick, and 
their interiors are supplied with cold water or air to prevent the cylin- 
ders from , and the doors of the furnaces are each made in two 
halves, which can be opened and closed by handles. When these im- 
proved furnaces are used in the manufacture of wire, hoop iron, or any 
other description of rolled metal, the larger metal from which these 
articles are to be made is charged upon the cylinders or drums, and as 
soon as it is sufficiently heated the ends are drawn through openings in 
the walls of the furnace and passed between a series of drawing rollers, 
which cause the cylinders to turn and give off the coils, the drawn wire 
being at the same time wound or coiled on a drum or cut into lengths 
as required, or the cylinders or drums in the furnaces are driven by 
power when required. On the cylinders or drums there are several coils 

eated at the same time, each coil when heated being in connection 
with its corresponding series of drawing rollers, and as fresh coils can be 
rapidly placed on the cylinders when the furnace doors are opened or the 
metal coiled on the cylinders as they revolve, the manufacture of 
smaller iron or steel from larger can be effected with great speed and 
economy. When desired the metal, after passing between a first series 
of drawing rollers, can be wound on a revolving cylinder in another 
furnace, from whence it passes between anvther series of rollers, and so 
on as often as may be required in continuation of the process of rolling. 
3478. J. Ascoven, Handsworth, Staffordshire, ‘‘ Manufacture of candles.” — 

Dated 22nd December, 1871. 

This invention refers for the most part to certain improvements upon 
or developments of two former patents secured to the present inventor, 
and dated March 2ist and December 13¢h, 1870. First are described 
certain improved wicks produced frogs combinations of various fibrous 
and other materials ; the invention also refers to compositions, solutions, 
and substances info which the wicks are dipped or with which they are 
wholly or partially saturated or coated, some of such compositions, solu- 
tions, and substances being mixed with the fatty compositions of which 
the candles, candle cores, or tapers are made ; certain improved forms of 
candles, cardle cores, or tapers are also specified. e invention 
further relates to rods, bars, or covers employed to carry the wicks and 
hold them in position during dipping for producing pairs of or twin 
candles ; an improved wick winding apparatus is described, as well as 
various methods of and apparatus for oe the wicks straight during 
dipping, and for shaping and dip-moulding the candles ; lastly, it is 
proposed to assist the manufacture of the candles, cores, or tapers 
by passing them in the making through or into a refrigerating chamber. 
3484. H. Barrett and C. G. Evers, London, “‘ Stoppers."—Dated 23rd 

December, 1871. 

This invention consists in improvements in that class of stoppers for 
bottles for aérated or gaseous liquids constructed of a cylinder or plug of 
hard wood, glass, or other suitable material having a greater specific 
gravity than water, and furnished at the lower end with a washer of 
vulcanised india-rubber that is made to press against a seat in the neck 
of the bottle, and so close it. According to the inventors’ improvements 
they form a hole or passage through the cylinder or plug of the stopper 
in the direction of its axis, in which hole or passage is placed a suitable 
stem which is somewhat longer than the cylinder, and is furnished with 
a button at each end; the lower button is hollowed out so that it may 
fit against the underside of the closing washer or against the bottom of 
the cylinder. In the side of the cylinder or plug one or more lateral 
apertures or passages is or are made, communicating with the central 
hole or passage. A perforated washer may be applied to an ordinary 
cylinder, in which case they prefer fixing the washer on a spindle with a 
button at the lower end, the spindle fitting into a hole in the lower end 
of the cylinder. 

8485. F. Cuincn, London, .*‘ Protecting the feet of horses."—Dated 23rd 
December, 1871. 

The object of the invention is to render horses and other animals less 
liable to fall by slipping ou asphalte and other paving and in frosty 
weather, and to avoid the necessity for roughing by the use of a pad of 
vulcanised or pre: india-rubber of suitable Lem to sin between 
the parts of the shoe, and adapted when so applied to fill up that space 
and form a continuous surface projecting beyond the surface of the shoe, 
so that when the animal is treading on asphalte or other slippery surface 
it may thereby obtain a more secure holding than is obtained by the 
metal shoe. These filling pieces are formed not only to the figure of the 
inner edge of the shoe, but ulso to pass under it or between the shoe and 
the under side of the foot; and by their elasticity they may be readily 
removed from the horse's feet when in the stable or at other times, and 
replaced at pleasure. 

3490. R. P. Ticker, London, ‘‘Iron bel for mounting stereotype or other 
plates.” —Dated 27th December, 1871. 

The advantage of this bed is that there is no makin 
furniture required as now in use. The bed being 
printing press, the plates are fastened by shifti 
screws to the bed. Another advantage is gained 
or take plates off without unlocking the others. 
#402. T. Grace, Bristol, “‘ Raising weights.”—Dated 27th December, 1871. 

This invention consists in the combination with apparatus for raising 
weights constructed on the well-known “ sun-and-planet ” motion prin- 
ziple, or modifications thereof, of a differential pulley in lieu of the ordi- 
oary lifting pulley. 
via. J. C. Mewsurs, London, “ Manufacture of dolls, Rdc."—A communi- 

cation.—Dated 27th December, 1871. 

The figures are made with plain or dummy heads ; masks and head 
ciresses are made separately, and attached by elastic bands or otherwise. 
‘Thus with one body and head a great variety in the features and appear- 
ance can be obtained by changing the mask and headdress. 

3198. E. W. KELLEY, Boston, U.S&., “ Horse nail machines.”"—Dated 28th 

















up blocks, or any 
ie to the size of the 
clutches secured by 
y being able to shift 


, 1871. 
This provisional specification (illustrated by drawings) describes 
machinery for punching, 4 Hom in nails from 


rolling, jointing, and clipping 
cold iron without the application of heat. 
3499. J. Mason, Birmingham, “‘ Penholders.”—Dated 28th December, 1871. 
According to this invention the der consists of a barrel or tubular 
part and an internal elastic tubular binder. The tubular binder is made 
irom a cruciform or four arm blank raised into a tubular form by press 
tools. The arms of the binder are highly elastic, and their extreme free 
ends are made into lips or ears. The binder is fixed in the barrel part 
of the penholder by means of the lips or ears described engaging with 
an annular ve in the barrel part, ich groove also constitutesa stop for 
a | the pen is introduced into the holder the elastic arms of 
are compressed, and by their elasticity press upon the pen and 
exterior of the 
are fitted to hold slip pens with half-rounded 


hold it firmly between the interior of the barrel and the 
hear ayer These penholders 


-350L. W. A. Atcorns, London, “ Protection of bottles, dc.”—Dated 28th 
The invention is an envelope of wood, which is variously manipulated, 








as a board, equal to the size of the bottle to be covered, and of a th 
ness of from twenty-four to forty to the inch, by being either i 
dissected into divisions of oe or wholly so divided, or otherwise the 
wood is corrugated by a aise SaarEne Op conn Be bate put 
the bottle, to which is affixed a piece gf board, cut in the form of a cone 
to cover the neck of the bottle to be covered, the cone portion being 
either incised. cut, or corrugated. The said beard is lined with felt or 
cotton, or paper, as a protection between the wood and the bottle. On 
the exterior side are bands of tape, or cotton, or r, with which the 
said board is permanently formed into a cylinder, which said bands are 
either pasted or glued on the board for that purpose. The cone of the 
envelope is affixed by glue where the envelope is made in two parts. 

3502." H. G. Gouverneur, London, “‘ Reeds for harmoniums.”—Dated 28th 

December, 1871. 

This invention consists in forming the frame of the reed by stamping 
it out of a sheet of suitable metal in a trough shape, the trough being 
somewhat wider than the orifice formed in the bottom thereof for receiving 
the tongue or vibrating part of the reed. 

3505. J. Wisorcu, Shefleld, “ Air or blast accumulator.”—Dated 28th 
December, 1871. 

This invention consists essentially in placing a suitable receptacle for 
air or blast under a body of water of sufficient beight or pressure as to 
cause the air or blast therein to be compressed to the degree required, 
the water having free access to the interior of the receptacle. The 
accumulator is supplied with compressed air or blast from a blowing 
engine or air pump ‘by means of inlet pipes, which compressed air or 
blast is conveyed when required into the Bessemer converter or other 


ick- 


apparatus where required to be used by outlet pipes, both the inlet and | 


outlet pipes being provided with valves so as to shut off the supply of air 

or blast at pleasure. 

3506. D. C. Gouser and J. N. Moxrocg, Paris, ‘ Lithographic printing 
machines.”"—Dated 28th December, 1871. 

This consists chiefly in causing the inking rollers and press plate to 
travel while the stone itself is stationary. Specially formed chains 
and pinions are employed. The moistening and drying of the stone is 
performed automatically by means of a sponging apparatus and bellows 


| respectively. 


3508. J. H. Jonnsos, London, ** Breaking stones, dc.”—A communication.— 
Dated 28th December, 1871. 

This invention relates to the jaws of stone breakers, and consists in 
making them double-faced or reversible; also in fitting punches to 
parallel sliding jaws for the purpose of cubing the stone ; also in the 
use of a grating at the bottom of the jaws, opening and closing with the 
action of the said jaws ; also the use of jaws with curved or angular sets- 
off on the lower edge, and with the channels or fiutings inclined laterally 
at the lower part, or with the said channels running into ridges or pro- 
jections at the bottom of the jaw. 

3512. W. Asucrort, Wolverhampton, “ Treating cardboard.”—Dated 20th 
December, 1871. 

First, the novelty of the invention consists in composing continuous 
lengths of cardboard out of separate continuous lengths of paper by an 
arrangement of mechanism that uniformly damp and expands each 


separate sheet, and uniformly distributes paste, size, or other adhesive | 
matter over the surface of each alternate sheet, after which, as the | 


whole of the sheets are caused to traverse to one point, they become 
firmly united in one even continuous length of cardboard. Secondly, 
the novelty consistsin passing the continuous cardboard, as manufactured, 
through a graduate drying chamber, and transmitting to one or both 
surfaces thereof colour or colours from composition colour rollers com- 
posed of pigment, resin, and turpentine, so as to form stripes or patterns 
upon the longitudinal surface of the said board ; and, lastly, the novelty 
consists in cutting the said cardboard, whether plain or coloured, into 
longitudinal strips by means of an endless knife or other arrangement of 
cutters, after which the longitudinal strips so cut are severed or divided 
by a transverse cutter into lengths as required. 

3517. J. A. CaLantarients, Scarborough, “ Preventing pipes from bursting. 

—Dated 29th December, 1871. 

This invention consists of certain arrangements for pas 
the ordinary water pipes as they are now laid in heuses : 
tight tube of about the tenth of the area of the water pipe, and joining 
this tube outside the water pipes to a reservoir of air, as, for instance, 
india-rubber, or any other kind of air-tight bag capable of holding at 
least twice as much as all the air tubes put together, and which may be 
placed in any convenient corner of the Louse. 

3519. T. WittiaMs, Stoke-upon-Treat, Staffordshire, “ Quarry presses, 
Dated 30th December, 1871. 

Hitherto the presses used for the manufacture of quarnes have been 
fitted with a plunger, which, going into the box or mould in which the 
plastic material is placed, forms the quarry ; but with this disadvantage, 
that after the said plunger en at work for some time, and so 
become at all worn, there is always a fringe on the face of the quarry 
after it is formed, and which has afterwards to be cut off, and thus much 
labour is caused which it is desirable to save. This invention has for its 
object to attain this result, and this the inventor achieves by substituting 
a lid or top plate, sufficiently large to fall upon and so to cover the whole 
aperture of the mould, in place of the customary plunger which goes 
into the box or mould, as hereinbefore explained. With the object of 
providing the necessary clasticity for the down stroke of the improved 
top or lid which is to press the quarry into shape, according to the im- 
proved invention as before explained, a sufficient quantity of india- 
rubber, gutta-percha, or vther similar material is placed underneath the 
mould. 

3520. A. C. Hexperson, London, 
Dated 30th December, 1871. 

The case is divided into compartments by metallic or other partitions. 
The thick end of the cigar is furnished with a ring of tinder and phos- 
phorus, which comes in contact with the striated surface of a disc or 
plate, between which and the end of the cigar case is a spring admitting 
of the depression of the plate to accummodate the introduction of the 
various lengthed cigars. Between each compartment is a shaft pivoting 
in the centre, whilst its two ends are supplied, the lower une with a lever 






ing thre vugh 


” 


“‘ Cigar cases."—A communication.— 


for raising the large end of the cigar and rubbing it against the striated | 


plate, whilst the other bears a cutting blade, so that the cutting and 
lighting is effected simultaneously by } ing on a knob attached to the 
head of each shaft. Or the case may consist of a single compartment, so 
that by inserting a cigar the lighting and cutting are effected in precisely 
the same manner. 
3527. C. A. Me Evoy, London, “‘ Railway carriages.”"—Partly a communica- 
tion.—Dated 30th December, 1871. 

This provisional specification describes a atus for lubricating the 
axles of railway carriages and the suet dee of which railway 
carriages have when in motion cause the apparatus to be set in action. 








PROFESSOR THURSTON, of the Stevens Institute of Technology, 
while recently testing a steam engine employed to drive a number 
of fan-blowers, found that the power required varied almost pre- 
cisely as the } power of their velocity of revolution. 

ABERDEEN Harsour.—Improvements on rather an extensive 
scale have recently been made and are now in course of being 
carried out on Aberdeen harbour. The parliamentary powers 
under which the commissioners are working empowered them to 
construct a new south breakwater, to avert the channel of the 
Dee, to extend the north pier, to deepen and widen the entrance 
to the harbour, and otherwise to execute improvements for the 
improvement of the trade of the port. The new channel was 
completed some time since, and the contractors are now removing 
the temporary embankment at each end and forming the bulwarks 
across the old bed of the river to divert it from its present to its 
future course. It is intended to convert the present channel of 
the river extending from Point Law to the line of Market-street, 
or opposite the top of the upper dock into a tidal harbour, while 
the part between the point named and the Wellington suspension 
bridge will be filled partly with the material excavated from the 
new run, and partly from the bank removed at the Inches. The 
new south breakwater will extend 1200ft. into the sea. In the 
year 1870 about 270ft. were constructed, bringing the breakwater 
to within a few feet of low-water mark last season. A sea 
staging about 20ft. higher was completed, and when building 
operations were suspended last season upwards of 450ft. of break- 
water n pleted, pr ting 12,500 yards of concrete 
work. Already during the present season, in spite of unfavour- 
able weather, about 100 additional feet have already been con- 
—— The Coa penne = estimated to Pag tae Pom same 
cubic yards, ivers are employed in preparing the foundations 
and in adjusting the blocks below the water. The structure is 
10ft. above high-water mark, and the width of the front 300 
yards is 30ft., while for the remainder of the distance it is 
35ft. The sides are only lft. in 8 off the perpendicular. When 
completed this will be one of the finest breakwaters in the 





country, and its erection is bound to .enhance the prestige of 
Aberdeen harbour for safety, substantiability, and convenience. 
The estimated cost of the breakwater is £80, and it is expected 


to be finished in 1874, 


In comparing the prices of to-day with those of an earlier date, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

THE QUARTERLY MEETINGS IN BIRMINGHAM AND WOLVERHAMP- 
TON : The disorganisation in business, how brought about—Tue 
DIFFICULTY OF KNOWING WHAT TO CHARGE—EXCESSIVE PRICES 


ASKED TO SATISFY BUYERS: Their nominal character—TuE 
PRICES QUOTED: Their comparison with earlier prices—Pic 
IRON: Great rise—THE PRICES OF TO-DAY COMPARED WITH 


An interesting document— 
THE IRONWORKS 
SMALL ARMS, TIN 


THOSE OF 70 AND 47 YEARS AGO: 
OUR EXPORT TRADE—THE TRADES OUTSIDE 
THE FOREIGN TRADE IN ROLLING STOCK, 
PLATES, AND COPPER. 
Very few buyers of iron any more than the makers of it need be 
reminded that of all the year there is no week so important to 
South Staffordshire as that during which the ironmasters’ quar- 
terly meetings are held. Transactions are entered into at these 
mectings by which certainly the leading firms, whether in the pig 
or the finished iron department are influenced up to Michaelmas, 
when they can generally gauge the business that they are likely 
to have before them during the remainder of the year. 

Merchants and other buyers are accustomed to attend the meet- 
ings held first in Wolverhampton on the Wednesday, and the 
other in Birmingham on the Thursday. And, if they do not make 
purchases, they gauge the tone of the trade, and usually open-up 
negotiations which lead to important business ; whilst not a few 
give out orders on the spot. 

Then, as to pig iron, the consumers of the best qualities at these 
quarterly meetings almost invariably make the purchases that are 
necessitated by the orders for finished iron that they are likely to 
have in their possession up to the close of the quarter. 

As tothe prices the makers should require at the quarterly 
meetings, very little doubt usually exists, the demand for 
finished iron and coal and ironstone all being well known, the 
workmen's remuneration moves smoothly either up or down in a 
fixed ratio, according as the iron and minerals are quoted in one 
or the other direction. Under the old system all this would have 
existed to-day (Thursday) in Birmingham and yesterday (Wed 
nesday) in Wolverhampton. 

The Midsummer quarterly meetings came off, but, alas, for the 
certainty of anything! A new principle has been introduced. 
First, there is no fixed trade association price list ; and, next, the 
wages have to be determined by the average price obtained for 
bars by twelve of the first-class finished-iron houses, T iod 
| over which the average was to extend is three months, termi 
with the close of last month. Upon this average the men will be 
paid up to the close of the year. This arrangement, as the reader 
1s aware, came about at the last meeting of the Board of Concilia- 
tion between masters and men in the iron trade of this district. 
Unfortunately, that meeting was held so recently, that it has been 
impossible for the accountant employed by the board to inspect 
the books and make his report, inasmuch as that report will not 
only influence the wages to be paid, but, as a consequence, the price 
that makers will have to charge for finished iron; it was impos 
sible either to-day or yesterday for the proprietors of mills and 
forges to quote prices with anything like certainty. Hence, 
scarcely any business could be done. Buyers would not order 
until they knew what they had to pay, and what they should have 

to charge makers could not tell. 
| The award will not be ready till Monday. It will have the 
} 











effect of greatly increasing the rate of wages to be paid to the 
ironworkers of all grades. Upon those wages the quotations of 
makers will have to be based. In the prevailing uncertainty 
makers cannot quote, and they will ne longer accept orders at the 
prices of the last issued circulars, notwithstanding that these are 
unprecedentedly high. When pressed to name a price, makers took 
care to quote rates that must cover them against loss in the event 
of the award entitling the men to a very considerable rise. 

That the rise will be so considerable as such quotations would 
assume is very questionable. For instance, best thin sheets were 
quoted up by a leading firm no less than £4aton. Thus their 
quotations for such iron is now the extraordinary figure of £27 to 
£28 per ton. Such a price is very much higher than any in living 
memory. At the same time singles were named at £20 to £21 per 
ton, which is a rise of £2 upon last week. It must not, however, 
be forgotten that these quotations are all nominal, and that they 
are made when buyers will have definite prices before them. 








} 

} 

| Nevertheless, the demand for thin sheets and f Sg 

jin comparison with the output that very high prices will be 
| officially quoted after Monday next. The comparison between the 
| prices to-day and those of a quarter ago would show an extra 
ordinary advance in that interval What the figures in certaiz 


oT singies 1s 80 great 


certain 
| cases would show may be inferred from the fact that fencing rods 
that were £15 a ton three months ago are £20 to-day. Ina 
| finished state they are £23. 
Pigs as well as finished iron are greatly advanced to-day, as com- 
| pared with last week only they were up Is. a ton. The 
Shropshire cold blast were quoted to-day at from £9 to £9 10s., 
| and hot blast £8. But this afternoon Lord Dudley and Messrs. 
| Barrows have advanced their bars another pound. Round Oak 
| bars are now £16 12s. 6d, and Bloomfield £16. Barrow grey 
forged pigs stood at £8 10s., and No. 1 £4 
li 

it is shown that in the year 1803 Messrs. George Parker and Co., 
of the Tipton Ironworks, delivered nail rods at £16 per ton. In 
June, 1504, Messrs. Benjamin Gibbons and Company invoiced 
common rods at £17 per ton, and Messrs. Joseph and Booth 
Hodgetts, of Bilston, at £16 per ton. Messrs. George Parker anil 
Company, of Tipton, charged £16 10s. in 1809 for common ro 
and later in the same year Messrs. Grazebrook and Whitehouse’s 
price was £15 per ton. 

By the courtesy of one of the leading ironmasters in the district 
I have been favoured with a sight of the official Staffordshire list 
under date 29th March, 1825. Those prices were determined on 
at a meeting held that day by the ironmasters at the Swan Hotel, 
when it was resolved that the prices of iron remain the same as 
fixed on the 7th February last, viz.:—-Common bar iron, £14 perton; 
ditto rods, £15 10s.; ditto round and squares, jin., £14 10s; 
Ye, £15 10s.; 3, £16 10s.; 44, £17 10s.; 3, £18 10s.; No. 4 wire 
gauge, £19 10s.; No. 5 ditto, £20 10s.; No. 6 ditto, £21 10s.; 
common bars lin. by }in., £14 10s.; ditto lin. by 3-l6jin. and 
fin. by jin., and thinner same as hoops; hoops jin. to Jin. wide, 
not thinner than 20 W. G., £16 10s. per ton; if thinner than 20 
W. G., £2 per ton extra; 3, £19 10s.; 4, £20 10s.; common strip 
iron to No. 14 W. gauge, £16 short weight ; ditto No. 14 W. gauge, 
£17 long weight ; ditto thinner than No. 14 W. G., 10s. extra for 
every number on wire gauge ; common boiler plate not thinner than 
jin., £17 ; sheet iron, singles to No. 20 W. G. inclusive, £17 10s.; 
ditto, doubles to No. 24 W. G. inclusive, £19 10s.; ditto, trebles 
to No. 27 W. G. inclusive, £21 10s.; ditto thinner than No, 27 
W. G. to be £1 more for every gauge. 

All boiler plates or sheets of iron heavier than 112 Ib. each to 
be charged as best iron. Best iron to be charged £3 per ton more 
than common forged ; pig iron £8 5s. per ton long weight. 

The above prices are at the works, and payments monthly by 
bills not ex ing three months date. 

As to the prices in the above list, it is to be noted how wide the 
range is between the prices of common bars an the prices of 
boiler plates. Usually in later times boiler plates are about 30s, 
higher than bars. It will, however, be seen that in 1525 the 
variation was some £3, Singular enough we have in the present 
day gone back to about the same range. 

We continue to do a large trade on export account. 

There is no variation to record in the leading industries out: 
side the.ironworks. 

Messrs, Lambert Brothers, iron tube and fitting manufacturers, 
of Walsall, have issued a circular under date July 6, in which they 
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say :—“‘ We beg to inform you that owing to the unsettled price of 


iron and orders are for the present received subject to a 
price to be paid upon the receipt of the order.” But they add ina 
ipt:—‘‘For the ensuing week we quote to you 274 per 
cent, gas tubes, and 324 per cent. fittings.” These discounts are 
24 per cent. higher than the last circular issued from Birmingham 
by the tube firms here. Messrs. Plupson and Warden, of Bir- 
mingham, had at about the same time notified an advance in their 
tubes in a circular, in which they state that :—‘‘ Owing to a fur- 
ther advance in iron and fuel, our discount off cased tubes will be 
reduced 24 per cent. on all orders received after this date.” 

The exports of railway rolling stockshowa remarkable oo off. 
Small arms show a decline of £220 in the month, and of £466,117 
in the six months. Ammunition likewise shows a marked de- 
crease. Tin plates show a decrease of £13,994 in the month of 
June, as compared with the same month last year, but the six 
months exports’ show an increase of £455,179. e trade in un- 
wrought copper still shows considerable activity, but in wrought 
copper there is a decline. 

e coalmasters of Dudley, Wolverhampton, and Cannock 
Chase districts have amalgamated, and resolved to have nine hours 
in the pit, one hour being meal-time. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

Tue CLEVELAND IRON TRADE: The returns—THE LABOUR QUES- 
TION—-WAGES AND THE BOARD OF ARBITRATION—AN IRON- 
WORKS FOR SALE—THE COAL AND COKE TRADES—SHIPBUILDING 
AND ENGINEERING—PRICES, 

GREAT prosperity prevails in all the branches of the iron trade. 

On Tuesday there was a large attendance on ’Change at Middles- 

brough. Business was good. There was the usual pressing 

demand for pig iron. For nee delivery some holders of No. 3 

were asking as much as 110s, per ton. I was informed that an 

order had been booked at 100s. per ton No. 3, to be delivered 
next year. Many people are, however, able to buy this quality 
for delivery next year at 85s, to 95s, per ton. ere is no indica- 
tion at present of any change taking place in the pig trade. The 
production is still far below the quantity absolutely required. 

The Cleveland Ironmasters’ Association returns for June have 

just been issued. They show that out of 136 blast furnaces 131 

are in operation. There are fourteen in course of erection, most 

of which are in the Middlesbrough district. The make is shown 
as follows :— 





Tons. 
Month ending June 30th, 1872... .. .. «2 « «+ «+ 162,207 
Month ending June 30th, 1871... ..  .. «2 ee ee oe 155,912 
Month ending May Slst, 1872... .. .. «eee ee oe 168,795 
Increase upon June, 1871 .. .. ..  « 6,295 
Decrease upon May, 1872 .. .. .. .. 6,588 


Shipments of Pig Iron Foreign from Port of Middlesbrough 








Month ending June 30th, 1872 7,836 
Corresponding month last year .. os «. «+ «+ oe 24,452 
| ere ee ae ee ee 3,384 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending June 30th, 1872... .. .. «2 os 8 of 5, 
Corresponding month last year... «. 6s ee ee ee) =—-19,360 
i Pee ee ee ee ee ee 3,714 
Makers’ Stocks. 
Pr ud me ee ee ot er ae eee 
pe, Cn a mee ee ae a a 
Increase upon May, 1872 .. .. .. « 5,212 
Warrant Stores. 
(fk ne ae ae Or ae ce 1,131 
PS. ee ee ee ee 931 
Decrease .. . oe 200 


What is to be done on the labour question I cannot tell. The 
men will not work regularly. None of the ironstone mine owners 
in Cleveland are getting anything like the yield from their mines 
which they ought to have. In other branches of the iron trade 
there is the same outcry about men neglecting their work. One 
large firm in Middlesbrough, I am told, find that during the last 
quarter their ironworkers have so neglected their work that the 
total make of manufactured iron has averaged 350 tons per week 
less than it did over the same period last year. It is certainly 
surprising that the men themselves do not see the advisability of 
attending to their work during the time of prosperity. 

Last week I mentioned the fact that Mr. Waterhouse, of London, 
the accountant to the Board of Arbitration, had issued his report 
showing the average net selling price of iron during the quarter 
ending May 31st, 1872. He found that the average net selling 
price per ton of the finished iron invoiced during that period was 
£8 11s. 7d. This report, as I stated last week, weak carry an 
advance of 74 per cent. The men were not satisfied with this 
substantial increase, and I am sorry to say violated one of the 
chief rules of the board by leaving their work. They acted in this 
hasty way at Gateshead, Spennymoor, Stockton, and Middles- 
brough, but after discussing the matter they wisely resolved to 
return to their work, and leave the further dealing with the 
subject in the hands of their able representatives at the Board of 
Arbitration. The men expected an advance of 15 per cent. 

I hear that a large new ironworks at Middlesbrough is in the 
market, and is likely to be purchased by a limited liability 
company. 

The coal and coke trades are in a most bm gery condition, 
and, judging from the increasing demand for fuel, are likely 
to continue so, 

The Durham county coal miners are now asking for an advance 
of 15 per cent. In the circular which they have forwarded to the 
Coalowners’ Association they deal with the question in a busi- 
ness manner, and after quoting a number of statistics, they say :— 
“* Looking at the extremely high price of coal and coke—the latter 
more particularly—we feel certain that you will regard our re- 
quests as reasonable and fair. We are to a very great extent a 
‘coking’ district, an article which has risen from 12 to 35, 
while the advance we have got has risen from 12 to scarcely 
144. While we have advanced 20 per cent., the article produced 


~ by us has increased 190 per cent., out of which you can certainly 


afford to pay 15 per cent.” I believe this question will be speedily 
and amicably arranged. 

Shipbuilding on the Tyne, Wear, Tees, and Humber is very 
brisk. All the shipyards are crowded with vessels in various 
stages of progress, There are plenty orders on the books, and 
prospects are most encouraging. 

Engineers throughout the North of England are as busy as pos- 
sible. Marine engine builders are still unable to get through their 
work quick enough. There is more activity in bridge building. 
Heavy plates are consequently in better demand. 

The prices of iron are as follows :—No. 1, £5 10s.; No. 2, 
£5 7s. 6d.; No. 3, £55s.; No. 4, £5 4s.; M., £5 38. 6d.; W., 
£5 3s.; refined metal, £5 15s. Manufactured iron—Common 
bars, £11; best ditto, £11 10s. ; cable iron, £11; angle iron, 
£10 10s.; sheets, £13 5s. ; ship-plates, £12 5s. ; boiler plates, £13; 
rails, £10 5s, ; puddled bars, £8 10s. ; wrought iron girders, £18, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


GLASGOW PIG IRON MARKET: Shi; —THE MALLEABLE IRON 


TRADE—HARBOUR IMPROVEMENTS AT ABERDEEN—THE GIRVAN 

AND PoRTPATRICK RAILWAY— ARBITRATION IN TRADE DISPUTES. 
THERE is very little of interest to report this week in reference 
to the Scotch iron trade. Since the date of my last at Se 
generally have been less lively, and although the demand is 
pressing, there aas not been suflicien 


+ pressure put upon makers 





to justify another advance in 5 ag At the market to-day 
(Wednesday) a fair amount of business was done at 113s. 9d. to 
112s, cash in a week, sellers 113s. 6d. cash, buyers in a week. 
This is a decline of between 5s. and 63. eo aenpiees wen ey 
last, when business was done at 118s, to 119s. cash, and 119s. 
ten days ; — towards the close it became weaker, and 117s, 
cash was accep It is generally believed that prices have now 
reached their maximum limit, and the decline that took place 
to-day has had the effect of diminishing the confidence of specu- 
lators. Makers’ brands, however, still exhibit an u tendency, 
Coltness being quoted at 145s, and Langloan at 1 

The shipments of Scotch pig iron for the past week amounted to 
14,482 tons foreign and 4739 coastwise, being a total of 19,221 
tons as com with 17,127 tons for the corresponding period of 


last year. The principal and heaviest have been exported 
to New York, Montreal, and Philadelphia, showing that the 
Americans are still our ¢ customers abroad. 


In reference to the malleable iron trade I may remark 9 | 
that it is full of animation, and that Pee remain in 
respects rae ond Consequent upon the undiminished activity 
of shipbuilders there is a strong demand for plates, and angle iron, 
pipes, also, and bar iron are much inquired after. Prices have a 
tendency to rise still higher, and it is commonly said that but for 
the contracts they are compelled to finish shipbuilders and others 
would resist the terribly high rates that now prevail, Common 
bars are quoted at £13 to £14; angle iron at £14 10s. to £15, and 
ship plates at £15 to £15 10s. There is a decline of 290 tons in 
the imports of Middlesbrough pig iron for the past week as com- 

with the same week last year. 


Despite contact with engineering difficulties of no ordinary | P 


magnitude, the Girvan and Portpatrick Railway is being rapidly 
pushed forward. At Dalganock a number of men are employed in 
the diversion of the course of the Stinchar, in order to obviate the 
necessity of building a viaduct. From this point to Girvan the 
work is very heavy. Three of the cuttings are of great depth— 
that at Glendome is upwards of 50ft. deep, and the approaches to 
the tunnel which runs through the crest of the hill at Carntop 
will necessitate cuttings to the depth of 72ft. Besides these, 
however, there is the viaduct over the road and glen at Kinslare, 
which it spans with eleven arches, the comel pier of which is 
about 80ft. high. It is expected that the work will be completed 
within the time specified by the contractor. 

A discussion of some importance to employers of labour. and 
especially to those engaged in the iron and coal trades, which are 
so very liable to doen a or strikes, took place this week in the 
Glasgow Chamber of Commerce. It arose on a motion made by 
Mr. Crawford to the effect that the Chamber take measures for 
maturing and promoting a system calculated to obtain the confi- 
dence of members and of the public for the settlement of trade 
disputes. The discussion ended in a conference being 
upon, it being intended to give the system of arbitration a fair 
chance on the first opportunity. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


GREAT DEVELOPMENT OF THE COKE TRADE WITH STAFFORD- 
SHIRE—THE TRAFFIC AT QUAKER’S-YARD—THE RHONDDA COKE 
Works: Great advance in price—THE COAL TRADE: Threatened 
strike by the 20th July—DIsasTROUS STORM—SERIOUS ACCIDENT 
AT PLYMOUTH WorKS—PITs FLOODED—YNYSOWEN INJURED— 
CALAMITY AT NANTHIER WATER WORKS—THE WEEK’S TRADE 
AT THE IRON WORKS: Important consignments of pig and coke 
to Russia—CaUTIOUS OPERATIONS OF IRONMASTERS. 

Any one desirous of seeing the practical evidences of the great 

activity now prevailing amongst the collieries and the coke works 

of South Wales should visit some of the central junctions, such 
as Quaker’s-yard. I was there on Saturday, and from thence on 
to Pontypool-road, and was amazed with the immense traffic 
everywhere visible. Cardiff and Swansea show at a glance what 
is being done in exports; but it is at Quaker’s-yard that we note 
the demands made on South Wales by the Midland and Northern 
counties. Dowlais, Cyfarthfa, and especially the Rhondda works. 
such as Llwynypia, are here strongly represented, and coal an 

coke trains of vast length follow each other continually. I was 
especially struck with the supplies of coke which are sent from 

Rhondda into Staffordshire, and gathered some noticeable facts 

as to the character of the trade. e demand from Staffordshire, 

for instance, is so large that it cannot be met, and it is almost a 

favour to be supplied. Twelve months ago coke could be 

had for 20s. a ton, now the Rhondda coke is 55s. in Stafford- 
shire, having gone up 150 per cent! ‘“‘And where,” said 

I, “‘is the difference gone?” ‘‘ The most of it,” answered a 

thoroughly impartial narrator, “‘into the pockets of the workmen.” 

Throughout a wide survey the coke ovens were to be seen in full 

activity ; one especially I noticed, which about two years ago was 

in so decayed a state that e bushes were wing at the top 
where the fiercest fires had b’ out upon the traveller; now it 
was a scene of untiring activity. There has been no perceptible 
falling off in the output of coal, but the discontent amongst the 
men is growing; —— from the North are amongst the men, 
and many of the colliers have announced their determinations to 
ive notice. A large body threaten that if no concession is given 

y the 20th of this month they will strike. While upon the coal 

trade of South Wales it may not be out of place to —— a very 

general regret that the stipendiary magistrate for Merthyr and 

Aberdare has accepted a similar —— for Swansea. This 

is a loss to the collier community; he had made the social state o! 

the colliers and the law relating to collieries a subject of 

study, and a work of his on colliers is now a authority. 
The energetic course of labour at the iron and coal works of my 
district was sadly interfered with this week by the great storm, 
and a column of disasters might be given. e most serious of 
all occurred at Plymouth Works. alf a mile or so above the 
works, supplying them with water, is the large pond of Clynmil. 
This burst on Sunday morning, and a stream of immense volume 
sprung down the hill side, flooding pits, and sweeping everything 
before it until it reached the furnaces, en for a moment it 
was feared that the flood would rush in and come in contact with 
the molten iron, when a most disastrous result both to life and 
property would have occurred ; but, fortunately, one furnace, and 
that in course of repair, was affected ; but the damage caused in 
every direction was great, and had not the agents laboured with 
really a splendid display of skill and perseverance, the loss would 
have been incalculable. In emergencies such as these commend 
me to men like Hosgood, Howells, and Smith, whom it is not in- 
vidious or out of placetoname. Ynysowen Works, the great coal 
pit of Messrs. Nixon and Co., suffered , and a serious loss 
was sustained by the contractor of the waterworks in the 


neighbourhood of Hirwain. 

bars has been considerable of late 
in all parts. Aberdare has been busy with Canadian rails, Dowlais 
to New York and D: bh, Ebbw Vale to Chimbote, 
Canada, and Melbourne ; Tredegar to New York, and Cyfarthfa to 
New Orleans. One cargo alone amounted to 1000 tons. At 
Pontypool I was glad to see the same busy si The only 
exceptional sign was that shown by the Ebbw Vale Company, in 

e 


the neighbourhood of Pontypool-road, where a large mine tract | free 


? 
appeared to be in an abandoned condition ; but doubtless opera- 
Ps are going on in another and more workable quarter. 
A noticeable fact of the week is the quantity of pig iron now being 
sent both from Swansea and Cardiff to R 


ussia ; the —— are | form 
not unfrequently accompanied with coke. Messina $i pe 


also on our books—the first for bars and 
for tin p! the little works of Ystalyfera are export- 
ing pig to ayne and Co., of a 
holding « high rank for their exeellent ios, are alao 
to Cienfuegos. Rail orders in the district 


other 
firm | 63, 
rails 
India are approach- | the 





ing completion, but there is little or no fi 
Makers latterly have been slower in taking new and the 


impression in well-informed quarters that a movement in 
sem is intended may not be without good foundation ; but I am 

to give any authoritative statement. Ironmasters are reticent, 
and it is only too perceptible that they have a difficult part to 
play, the intentions of the men being unknown. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


RAILWAY EMPLOYES AT LIVERPOOL—BRADFORD CORPORATION 
WATERWORKS—ARBITRATION BOARD—SEWAGE AT SHEFFIELD— 
MECHANICAL INDUSTRY AT NEWCASTLE AND GATESHEAD— 
STATE OF TRADE AT BARROW-IN-FURNESS—MANCHESTER STEAM 
Users’ ASSOCIATION, 

A LARGE meeting of railway employés was held in Hope Hall, 

Liverpool, on Saturday night. The men, whose wages range from 

18s. to 27s. a week, resolved to petition the directors of the several 

railway companies for an extra a day, but not to strike except 
as a last resource, 

At the meeting of the Bradford Town Council on Tuesday, Mr. 
Alderman Brayshaw, referring to the corporation waterworks, said 
the Horton oir was going on rather slowly, but it 
would be finished next year. The tunnel at Oxenhope, 
long, was expected to completed some time next year. The 
roposed reservoirs at Leeming and Leeshaw had been let to 
respectable a, and were expected to be finished in two 
years, more or less, committee had had great difficulty in 
getting possession of land which was required, and as the “‘indi- 
rect claims ” of some owners were excessive, the corporation would 
“— likely have to fight. 

he Sheffield Town Council has referred to a committee a pro- 
posal of the London Sewage Company to take over the sewage of 
the borough for fourteen years. 

The engine shops of Newcastle and Gateshead are not so active 
as they were; neither are there many fresh orders coming to 
the iron ship-building yards. 

The iron trade maintains an active tone at Barrow-in-Furness. 
Stocks are low, and makers show little inclination to accept orders 
at present prices. The rise in the value of iron has, perhaps, 
aff iron shipbuilding as much as any department in the 
trade, but notwithstanding this, work was never more brisk, men 
were never so difficult to obtain, wages were never so good, and 
orders have seldom been more plentiful. Four | vessels of 
considerable tonnage have taken cargoes of steel rails from 
Barrow to the United States and Canada, and these will be fol- 
lowed by others in the course of a few days. Indeed, the demand 
made on the iron-producing powers of the district has caused such 
an increase in the port of Barrow that the want of increased dock 
accommodation is strikingly felt, and, as a consequence, large 
numbers of men are employed in dock improvements and exten- 
sions. This will be the more needed in a limited space of time by 
the commencement of the new Oceanic Steamship se 
which will be associated with Barrow and Canadian and United 
States porta. 

At the annual meeting of the Manchester Steam Users’ Associa- 
penn Fr ~ y ea remarks boy made by a wn 
president of the Association, in his opening speech, respecting the 
good results which he anticipated would arise from the use of 
steam in cotton mill engines of a much higher pressure than was 
usual in the district. The speaker boldly stated his belief that 
the pressure might be double or treble that now —— and 
with very great advantage, not cnly to steam users, but also to 
the public at large. He argued that if large economy in fuel was 
to be obtained it must be by a greatly increased Samm of steam, 


and with a rate of expansion very much above the present rate. 
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THE EpINBURGH AND LeiTH ENGINEERS’ Society. — This 
society, we are glad to see from the second annual report, is in a 
rous state. The members’ list is considerably longer than 
it was last year, and the list of papers is highly table. Active 
steps are being taken with the view of forming a good wee | in 
connection with the society, and this design is unquestionably a 
wise one. The possession of even a moderate lib: cannot but 
prove of vast assistance to the members of a soci: i 
as such will also contribute very materially to the success and 
status of the society itself. 
SourH KENSINGTON MusEuM. — Visitors during the week 
en a 6th, 1872:—On Monday, Tuesday, and Saturday, 
, 0 a.m. to 10 p.m., Museum, 12,650; Naval and other 
collections, 3; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 6 p.m., Museum, Sans 5 Tames one eater 


Museum, 
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ON THE MOST PRACTICABLE METHODS FOR 
DISTINGUISHING IRON FROM STEEL, AND 


FOR COMPARING THEIR CONSTRUCTIVE} 


VALUES. 
*By Mr. Rosert Mauer, C.E., F.RS., &. &c. 


THE applications of steel to structural purposes have not 
extended even yet as might have been expected, nor in 
proportion to the great accession of power conferred upon 
the constructor by the more abundant supply of this 
valuable material: Forty-four years ago Her von Mitis 
constructed a suspension bridge with a span of above 
300ft. of puddled steel—a material known in Styria several 
years previously. Cementation steel, ranging up to £60 
per ton, wasalone practically known in Great Britain until 
the late period when puddled steel making under Riepe’s 
process was introdu The price of steel plates was then 
and for the first time brought down to a point admitting 
of their use for large structural pu But “ want of 
uniformity” was the objection Ay ~l to the new 
material, and rested on good grounds, as the manufacture 
was then conducted. e had not only dropped behind 
Austria and Germany as to time, but m the skill with 
which the manufacture of puddled steel had been perfected 
in those countries, and where it continues still to be largely 
and advantageously employed. 

Bessemer’s invention of 1856, followed by the pro- 
cesses of Martin, Berard, Endrie, Siemens, and others, 
have since extended incalculably our power of steel 
production and reduced its price, so that it can now 
well compete as a structural substance with malleable iron. 
And this production is likely to continue now that the 
first Bessemer patent has expired. Nevertheless, the wide- 
spread substitutioz. of steel for iron, predicted by the scien- 
tific constructor has not progressed as anticipated; and, 
with the exception of the con and increasing use of steel 
for railway bars, no t branch of metallic industry can 
yet be pointed to as having passed from iron over to steel. 

The retarding causes are various, some of which time 
alone can gradually remove. Amongst these last are the 
repugnance to take up anything new whilever an old 
and tried method can be clung to, and the fact that by the 
terms of contracts as generally made for large construc- 
tions of iron, a reduction in weight by the substitution of 
steel, may be and often is, attended with some diminution 
of the contractors’ profits. 

Naval architects and iron bridge constructors have so 
far, too, been rather shy in any large use of steel. They 
say a great many complimentary things of that material, 
but on the whole are scarcely prepared to use it, or to 
pledge their reputation to the result if used. 

Even Brunel—the beau sabreur of all that was daring in 
design—objected to employ steel in bridge girders, on the 
ground that the members of those were already in wrought 
iron as attenuated as safety admitted. But had he lived 
on into the “steel age,” we may be- pretty sure he would 
have changed his views. 

The iron shipbuilder is influenced—unconsciously it may 
be—to some extent to continue in the old paths, because 
they are old, smooth, and easily travelled. He does not 
want to undergo the labour and risk of new modelling his 
data of design, his methods, his plant in part, and his 
hands, to effect a revolution in material that he cannot see 
is directly to his profit. He then falls back as an estoppel 
upon the want of uniformity in the material presented to 
him by the steel maker. 

Only four years ago this was propounded in discussion at 
the Institute of Naval Architects in some such form as the 
following :—“ If I am to economise weight in my ship, and 
give the value of the saving of that in cargo-carrying power 
to my customer by employing a material whose safe tensile 
ay, shall be taken at twenty or thirty tons per square 
in must be sure beforehand that every plate delivered 
to me by the maker shall be equal to that; for, as the 
weakness of one part of my ship may be the weakness of 
the whole, I can get for myself or my customer no better 
value out of this steel with safety than that which the 
coefficient of the weakest plate I find in the whole shall 
warrant,” 

This is undeniable in principle, and so far true as to 

fact that in any large lot of rolled steel plates, angle, T, 
steel, &c., there have been found considerable diversity, 
and that even at the present moment the possibility of 
occurrence of such diversity is enough to afford plausible 
ground for distrust. 
_ The ground for this distrust may be exaggerated, and it 
is in one respect not quite logical, for large diversities of 
strength are constantly to be met with in wrought iron as 
delivered in large lots for bridge or shipbuilding. Some 
plates may now and then be found falling 10 per cent. or 
more below the mean in ultimate tensile strength, or with 
a very small coefficient of extension. Yet we do not 
make this a ground for rejecting wrought iron nor want 
of confidence in oyr structures of it. Content to rest our 
safety upon a large margin of strength, and upon the doc- 
trine of averages, coupled with a certain amount of occa- 
sional proof by the ordinary testing machine, why should 
we not be content to adopt the like regimen with steel? 

The doubting ——, however, answers, and truly, 
“No; the degree of diversity in professedly steel plates 
may be much greater than we ever experience in 
iron (from the same maker); and as 
material that I am to employ for a given structure is so 
much smaller, and the coefficient of safe strength upon 
which I am to calculate and work—if I am to realise any 
great economy for my customer—is so much higher, and 
the material in general more rigid, so may such unknown 
diversities of — tell with more dangerous effect.” 

Filtered from dregs of prejudice or of mercantile 
unwillingness, it does not admit of denial that the large 
and economical use of steel for ee Eee ae 


more _—s for ship and bri builditig—labours 
aie chief difficulties which reted ite progress, 
namely :— 
(1) “A certain risk of want of uniformity in the - 
tachared material an delivered to tha bela Sony 
(2) “The extreme sensitiveness of steel to change its 
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ical condition by abrupt change of temperature, 
a about unavoidably or accidentally in the process 
of building into structure. 

(3) “ The physical qualities which belong to steel, neces- 
sitating special manipulation and with special tools or 
methods, if we are to avoid injuring more or less its 
valuable properties, when so built into structure.” 

We say valuable properties, for we assume here, as not 
likely to be generally contested, that the substitution of 
steel for iron in most of our great structures is to be 
viewed as an important and desirable technical advance. 
We shall not offer any remarks upon the two last of the 
above three difficulties, the chief object of this paper being 
to consider in a careful manner how far it may be possible 
to remove altogether the first and most weighty one, by 
enabling the constructor to ascertain for himself by suffi- 
ciently sure and rigid, though facile means, the actual 
physical condition of every plate or piece of steel that is 
to enter into his structure, whether ships or bridge, or 
whatsoever else. 

Very much has been effected within the last four or five 
years by the great makers of Bessemer steel to equalise 
the character of their products. At the Barrow Steel 
Works, for example,a gang of m woo trained and ex- 
perienced men are constantly employed in selecting from 
a large stock of their pig iron of various qualities such, 
and in such Py nee as have been proved, when 
charged into the convertor, to present one and the same 
result in steel. 

The ingot steel itself is tested as to tensile coefficients of 
rupture and of elongation day by day, and as the final issue 
the company are, we believe, ready to guarantee, under 

nalty, the strength and toughness, within pretty narrow 
imits plus or minus—of large lots delivered by them— 
where the ultimate resistance demanded shall not exceed 
about 40 tons per square inch. They and other great 
Bessemer steel makers have also come to understand more 
or less clearly that steel plates of physical qualities pre- 
viously alike, cannot be made from ingots originally very 
different in size, though chemically identical, nor by 
widely differing courses of manipulation in the forging 
and rolling, that to be like plate, it must be like ingot, and 
like manipulation at every step. This is even more true 
of steel than of wrought iron; yet it is much more by 
careful selection and mixture, and attention to assimila- 
tion of process, than to any great superiority in mineral or 
fuel, that Lowmoor iron has attained its justly high repu- 
tation. With every precaution, however, it may be doubted 
whether the inherent properties of steel—its sensitiveness 
to change in its physical or chemical properties through 
external agencies, even very slight or obscure ones—are 
not such as to render it practically impossible for the 
maker to guarantee absolute identity in every piece de- 
livered by him in a given large lot. And if not, the con- 
structor who is to use the steel can never have complete 
confidence in the material upon the assurance of the maker, 
because neither maker nor user can assign any precise 
limit to the divergence, if it exist. The question, then, 
narrows to this—can the constructor, by any means such 
as can admit of being practically employed as part of the 

égime of a manufactory — experimentally ascertain for 
himself the physical qualities of every single piece of steel 
delivered to him from the maker before he builds it into 
his structure? Or if he be less exacting, and is satisfied 
to trust something to the reputation of the maker, and to 
the doctrine of average and probability, and so needs to 
———— only upon a certain proportion of the total 
of his steel pieces, or on those entering into the more vital 
parts of his structure, how shall he . able to test these 
with most facility and certainty ? 

We believe this can be done. The discussion of how it 
may best be done must necessarily lead us over a 
deal of ground in reviewing the various methods which 
physicists have employed for determining the physical con- 
stants of metals, more particularly of steel and iron, as 
well as some thoughts on these constants themselves as 
applicable to our alist. 

rought iron and steel—as found in commerce— 

into each other by such insensible gradations that, whilst 
the two extremes of the series are readily distinguishable, 
there are many intermediate terms as to which the work- 
man, at least, cannot by any external examination say 
whether it be steel or iron, though in low degree the pro- 
perties presented are those of both extremes. Even the 
physical philosopher can say little more as yet as to the 
essential difference between fully-developed steel and 
wrought iron, than that almost every trace of carbon in 
steel is in combination, while in wrought iron a sensible 
proportion exists as suspended graphite; that steel is 
greatly “hardened” by sudden cooling, and its elasticity 
may be greatly exalted by “tempering” and its original 
condition restored by annealing, while by like treatment 
wrought iron is little affected; that steel, when magnetised, 
remains polarised—iron loses, on withdrawal of the coercive 
agency, all, or nearly all, its etism, and that by con- 
tinued lamination or forging “ fibre” is developed in iron, 
while the crystalline arrangement of steel is only rendered 
more po dogy a. ~ 

such intermediate terms as in the 
market place for “steely iron,” or mild A og &c., the 
philosopher and the wor have alike to admit that it 
is a matter of taste whether they be classed as steels or as 
irons; and yet, though with so much of external character 
in common, there may be a radical difference in con- 
structive value between two such samples which have 
arrived side by side—one by the roads that lead through 
the iron mill—the other through those of the Bessemer or 
other steel work. The one may possess a high tensile re- 
sistance and elasticity—a larger range of final elongation 
and of stretch under immediate stress before permanent 
deformation occurs—while the other may be deficient in 
all or some of these properties. Yet these are the proper- 
ties that, stru ly viewed, are of primary importance, 
and it is the ition of these facts that makes the 
or shipbuilder —_- in using a material where 


i means of ju 
The problem, then, before us is not necessarily the diffi- 





cult one, and only to be solved by a more or less tedious 
course of delicate laboratory experiment—viz., have we gat 
steel or iron before us /—but the much narrower and move 
manageable one — given a certain sample or standard 
material—call it steel or iron—by what method shall the 
constructor be able to ascertain that each one of thousands 
of other pieces, professedly the same, are really so with 
reference to their constructive value? This value, as 

metals at least, including steel and iron, is mea- 
surable by the coefficients Te and +Tr of Poncelet, i., 
the tensile strains multiplied into the elongations on unit 
section and length at the elastic limit and at rupture, into 
which the value of E, the elastic modulus, enters. As 
regards steel and iron, the constructive value, as measured 
thus, always bears such relation to other physical proper- 
ties possessed by those metals, that for merely comparative 
testing—with which we are here chiefly, if not alone, con- 
cerned—it is conceivable that the determination of one or 
other of those other properties, viewed as approximately 
functions of the constructive value, might afford sufficiently 
near comparative measures of the latter. Thus, for example, 
specific gravity, relative rigidity, magnetisation, &€., have 
been suggested as sufficient differences to distinguish steel 
from iron, and in some manner more or less exact, as indi- 
cating the higher constructive value of different samples of 
one or the ee material. 

The chief conceivable methods of experimentally thus 
distinguishing steel and iron, more or less applicable to 
comparisons of the constructive values of either, may 
classed as follows:— 

A. Mechanical.—Action external work. (1) By direct use 
of the “testing press” to determine tension, compression, 
torsion, or transverse stress. (2) By relative rigidity under 
a deforming constant pressure in unit of time, ora constant 
impact in which both V and M are constant. (3) By the 
flectometer of Monge, or that of MM. Desgoffe and Ollivier, 
as used in the French marine. (4) By the so-called 
metallometer of M. Bischoff. (5) By the “indenting in- 
strument” of Major Wade, U.S. Artillery. (6) By the 
torsion flectometer of Mr. Ramsbottom, as employed at 
Crewe Locomotive works. (7) By the durometer of 
Behrens and Froment. (8) By the relative friction or 
grip of a unit of surface under constant pressure upon one 
of constant abrasive power. 

B. Physical—Action internal work. (1) Determination 


by various methods of the elastic modulus. (2) Specific 
gravity. (3) Specific heat. (4) Conductivity for heat; 
ditto for electricity. (5) Magnetic relations. (6) Light— 


comparative reflection from polished surface or from fresh 
fracture at constant angle. (7) Degree of “hardening” 
under similar conditions. 

C. Chemical action analytical work. (1) Complete 
analysis. (2) Partial analysis or assay, volumetric or other. 
(3) A distinctive reagent of direct application to surface. 
(4) Spectrum analysis. (5) Passivity relations. 

Of this long list of conceivable methods of examination, 
we may at once dismiss by far the greater portion. 

In the class B, for example, with the exception of Bl, 
and doubtfully of B2, none of the physical relations sug- 
gested have as yet been, with sufficient closeness and con- 
stancy, connected with those of strength and toughness in 
steel or iron, to form any safe basis of comparison. 

This also applies to several of the methods of Class A. 
As respects A2 and A5, many of the experiments of 
the American War Department lend support to Major 
Wade’s conclusions (“ Reports of Experiments on Metals 
for Cannon and U. 8. War Department,” 1856, pp. 259— 
312), that in iron and other metals rigidity or difficulty 
of penetrability coincides with the density, and that tena- 
city and density are found to be in some approximate 
ratio. The exceptions recorded by Major Wade's own ex- 
periments are, however, sufficient, if not to overthow 
these conclusions, at least to show that such relations afford 
no sufficient base for our wants here. The “indenting in- 
strument” of Major Wade consists essentially in a steel 
four-sided pyramidal blade, whose terminal planes meet at 
an angle of 90 deg., which, under a constant pressure 
acting for the same time, is forced into the metal to be 
tried, the hardness being taken as universally propor- 
tionate to the volume of the cavity indented. The duro- 
meter of Behrens and Froment is a peculiarly formed drill 
of constant size and form, which, under known pressure 
and velocity, is for a constant time caused to operate on 
the metal to be tested. The depth of hole is taken as 
the inverse measure of the hardness of the material. 

The instrument is used largely in France and Germany 
for testing the hardness of railway bars. There are sources 
of error in the variable heating of the material and blunt- 
ing of the drill, and in the obstruction of the cuttings in 
the hole. Where hardness alone is the main question, as 
in the case of rails, this instrument is no doubt of value, 
and probably might be improved by the substitution of 
the diamond drill of De la Roche-Tolay for that of steel. 
A2 is liable to objections needless to enlarge upon, and in 
any case may be dismissed, with A5, A7, and A8, on the 
ground that no certain relation between rigidity or pene- 
trability and the other elements of constructive value in 
iron and steel has been established. Of A4 it is enough 
to say that, by the very construction of the instrument, 
no accurate comparative results, even for any one metal, 
are possible. e metallometer consists of a horizontal 
axis caused to vibrate alternately at a constant rate 
through a mgs constant angle; from this, attached by 
vices, depend slips of the metals to be tested, weights 
being clamped on to their lower ends, which vibrate along 
with the test slips, all being urged by the alternate move- 
ment of the axis. The number of such-vibrations before 
the test slip breaks, by being thus bent backwards and 
forwards, is taken for a measure of something not very 
clearly defined, but supposed to indicate its constructive 
value. No two test slips differing in elasticity, or, 
indeed, in any of various other properties of metals, 
can thus be continually bent through one and the 
same constant angle, for each slip and its attached 
weight constitute an elastic pendulum, and any differ- 
ence in elasticity, or in the rate of bending produced 
by the hardening of the strip as bending proceeds, must 
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vary the angle of flexure, as prescribed by the vibrating | 
axis, and in such a way that no two experiments can 
comparable; and, even were that otherwise, it is difficult | 
to see what precise information is afforded by the mere | 
flexure of a metallic slip through an assumed constant 
angle up to fracture. 

The torsion flectometer of Mr. Ramsbottom, though, at the 
first glance, something apparently resembling this metal- 
lometer, is a beautiful and accurate instrument, in con- 
stant use at Crewe Steel Works (London and North- 
Western Railway), to which we shall return. 

As regards the class B, with the exception of B1, the 
others fail in pronounced distinctness of result, as well as 
doubtfulness of relation to constructive value. As to B3, 
Regnault’s accurate results (Annl de Chim., t. 73) show 
that the specific heat of iron and steel, &c., in their most 
diverse states, differ so little as to afford no base for ex- 
perimental comparison, thus :— 


Mean of fibrous wrought iron, hard and annealed... .. 0°11379 
Hausmann’s cast steel os 6s 06 06 «« op «¢ Qameee 
Fimery pig iron OO ee ae ee ee ee 
White pig iron (spiegeleisen?).. .. eo oe 0°12983 
Hard steel (specific gravity, 7°7982).. + 0711750 
Seft stcel (specific gravity, 73609)... 0711650 


(Gmelin Chem., vol. a p. “242.7 
_ Tn respect of B4, Matthieson found the thermal conduc- 
tivity of iron, steel, and cast iron to differ but little, nor 
to be in any direct relation with density. Silver being 
taken at 1000, 
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J. D. Forbes has proved that in iron the thermal con- 
ductivity diminishes with rise of temperature, as does the 
electric conductivity, which would introduce an element 
of practical difficulty here. 

Joule (Trans, R. Soc. Edin., 1858) has given a scale of 
thermo-electric intensities which show but slight differ- 
ences between puddled bar, iron wire, soft file steel, and 
white cast iron, the extremes being 78°24 and 70°92. 

As to B5, Wertheim has remarked that the coefficients 
of elasticity of both wrought iron and steel are diminished 
by magnetisation. A few experiments have been made 
rus to the degree in which iron as it becomes more steely, 
better retains induced magnetism, and it is known that 
the volume of steel is altered by magnetisation, but in 
what proportion as compared with iron remains untraced. 

As to B6, it is well known that the power of reflecting 
light is greater in a polished surface of steel than in one of 
iron, and Haughton’s experiments on the reflective power 
of various metals and alloys, as well as certain facts of 
physical optics, point to relations, though as yet too indefi- 
nite, between the density, tenacity, and elasticity of metals, 
and their power of reflecting light. As to B7, nothing, we 
may say, is yet known with exactness as to the relations 
between the steeliness of iron—or the chemical and 
physical conditions of steel—and the degree of “ hardening” 
by sudden cooling of these bodies, nor of such relations 
and the restoration of toughness and elasticity by tempering 
at known temperatures. The subject is one highly de- 
serving the attention of the physicist. A memoir by M. 
Resal (“‘ Determination parla Flexiondu Coefficientd Elasticité 
de quelques Series de Lames d’ Acier Trempées a divers Degrés,” 
“ Ann. des Mines,” 3 ser. t. xiii, 103) should be consulted 
however, as well as M. Phillips’ great memoir (“ Sur les 
Ltessorts,” &e., “ Ann, des Mines,” ser. t. i., p. 195, et seq.). 

(Zo be continued.) 





THE ROYAL AGRICULTURAL SOCIETY'S SHOW AT 
CARDIFF. 
(From our Special Correspondent.) 
Carpirr, July 15th, 1872. 
My last letter was written late—very late—on Wednesday 
hight; my last communication to you was atelegram, sent at the 
last moment when the telegraph office was open in the showyard, 
viz., 8 p.m. on Thursday. I shall take up the thread of my dis- 
course where my last letter left off. In it I stated that very 
little was done in testing portable engines, and this is easily 
explained. The first engine to run was Messrs. Tuxford’s. In- 
structions were given that the fire should be lighted at 8 a.m.; but 
from various unavoidable delays, for which no one was really to 
blame, and which it would be only waste of time to attempt to 
explain, the fire was actually not lighted until 10.15 a.m. Messrs. 
Tuxford worked with precisely 2 square feet of grate surface 
only, the grate being lined up with brick thus :— 
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It will be seen from these sketches that the grate bars were 
covered by fire bricks so as to divide the whole grate surface into 
two equal portions of precisely one square foot each. With so small 
a grate it is no matter for wonder that the engine should be a 
long time getting up steam; again, the wood served out for 
kindling the fire was wet. As a fact, a working re of 
30 Ib. was not reached until 12.54 p.m. The engine thus took 
2h. 39 min. to get up steam. The preliminary run began at 
12.59.30 p.m., and concluded at 1.12 p.m. The true run 
at 1.25.10 p.m., and was brought to an abrupt termination at 
2.37 p.m. by the splitting of the fly-wheel boss. Messrs. Tux- 
ford, in common with many of the competitors, unfortunately 
~assumed that the brakes would run in the same direction as the 
pulley of thrashing machines, that is to say, with the top of the 
tly-wheel running towards the fire-box end, when the wheel is on 
the near side of the engine, and the smoke-box next the thrashing 
machine. The brakes, however, ran the opposite way from some 
cause yet to be explained. Sooner than alter their valve gear, 


Messrs. 'T'uxford took. the clutch off the fly-wheel end of the 

and fitted it on the opposite end. The fly-wheel had thus to 
transmit all its force through the length of the crank shaft, 
which is wrong, instead of directly through the clutch, which is 





right. No belts are used this year, as your readers are, no doubt, 
aware, the engine being coupled direct to the brake by an inter- 


mediate shaft. In taking the clutch off, the fly-wheel key had 


be_ to be driven back, and no doubt it became upset, and on being 


driven the second time it split the wheel, or, at least, put so 
mauch strain on it that when the engine had run for a little time 
a crack opened and the wheel became loose. Thercupon the 
trial came to an end. The judges decided, however, that a 
second trial should be allowed if the wheel were repaired. 
unfortunately, this trial never came off, I may digress here for a 
moment, and state what actually took place on Thursday. On 
Wednesday evening Messrs. Tuxford had the boss of the wheel 
hooped with two wrought iron hoops sunk on hot. One of these 
hoops was put on too tightly, and cracked after the wheel had 
been brought back to the yard. There was no time available 
to repair the mischief, and so Messrs. Tuxford borrowed 
a fly-wheel from another exhibitor, and proposed to start 
on Thursday, but it was found on measurement that 
this wheel was not quite of the right diameter to suit the 
Society’s rules, and therefore the judges could not allow the 
engine to run. I am fully aware of the importance which 
attaches to the observance of the rules laid down for the guid- 
ance of exhibitors, but I cannot help saying that in this matter 
the judges were wrong. The object of the trials is to test the 
merits of the engines sent for trial. It was known that Messrs. 
Tuxford had complied in the first instance with all the rules laid 
down, otherwise the engine would not have been sent to the 
brake at all. The fact that the second fly with which they 
proposed to run was not quite of the right dimensions could 
not have affected the result in any, even the smallest degree, 
yet the judges, adhering to the hard and fast letter of the law, 
would not permit a most interesting experiment to be carried 
out. I am very sorry for Messrs. Tuxford, as there can be no 
doubt but that their engine—which is a beautiful piece of work, 
exquisitely finished, and designed with infinite skill and care— 
would have done a splendid duty ; and I am still more so: 
that I am unable to record the results of an experiment whic! 
must have proved extremely interesting. I could say a good 
deal more on this matter, but time and space will not permit. 

On Wednesday, after the failure of Messrs. Tuxford’s fly- 
wheel, all the interest centred in the trial of Messrs. Davey, 
Paxman, and Davey’s engine. As has been already seen from 
the diagrams engraved in THE ENGINEER last week, the acticn of 
the valve gear is as nearly as possible perfect. Mr. Paxman has 
promised to let me have the drawing, and although the arrange- 
ment is exceedingly simple, it will not be easy to make its action 
quite intelligible until you can publish a copy of this drawing. 
As, however, the valve gear is the only strictly novel valve gear 
—as regards portable engines—exhibited, it will be well to indi- 
cate its general character. A brass sleeve about 8in. long is 
fitted to slide on a fast feather in the crank shaft ; this sleeve is 
traversed by the governors through a very simple arrangement 
of bent curves. On the sleeve are fixed two cams ; then twisted 
plates of steel case-hardened. The end of a long rod is fitted 
with a bowl or roller of steel, which is forced up against 
the cam plates by a spiral spring in a box. This 
rod operates a small gridiron slide working on a thin 
false lid to the valve chest; the cam plates regulate the 
point of cut off, as the sleeve carrying them is regulated 
by the governors with such nicety that it is difficult to 
alter the speed of the engine by as much as one revolution only 
per minute. The gear is very simple, its action is perfect, and I 
have no doubt but that it will be found durable and efficient 
in practice. The cylinder is jacketed all over. The water is 
heated to about 211 deg. by sending it through a thin copper 
pipe traversing a flat cast iron box, taking the whole steam to 
the blast nozzle in the chimney. This cast iron case is con- 
cealed by the lagging of the boiler. The water passes from 
these tubes into an annular casing at the root of the chimney, 
from which a pipe proceeds to the check valve, which is fixed in 
the lower part of the smoke-box. The general dimensions of 
the boiler will be found in the table, but it will be well to state 
that there are ten Paxman tubes provided with deflectors fitted 
in the fire-box, which no doubt materially promote the evapo- 
porating powers of the boiler. 

Steam was up in this engine at 10.55 a.m., or a little more 
than an hour after the fire was lighted, and at 12.24.38 p.m. 
the engine started on its trial run, and stopped at 4.44.40 p.m. 
The mechanical time was 4 h.18 min., a wonderful result 
to be obtained by a firm competing for the first time, 
and even this result, great as it was, would no doubt have 
been considerably increased, had it not been that the crank 
shaft bearing at the side next the crank heated considerably. 
This bearing was quite right when the engine left Colchester, 
but in some way yet unexplained it was screwed up dead 
tight before it came to the brake, and had to be readjusted. 
It was slacked off, but not quite enough, and had to be 
slacked again during the run, when it at once cooled down, 
but much frictien was caused for about half an hour, and 
Mr. Paxman, who fired his own engine in very excellent 
style, was unable while looking after the hot bearing to 
attend as fully as he ought to his fire. This, no doubt, aided by 
the friction, reduced the length of the run by several minutes. 
There was not sufficient time available to run another engine 
the same night, and so work with the engines came to an end. 

On Thursday Messrs. Tasker brought their engine to the 
brake, and made 2 h. 50 min. mechanical time. The particulars 
will be found in the table. As there is nothing very note- 
worthy about the engine, I do not think it necessary to say 
much more about it. The engine is well got up in many re- 
spects. 

Messrs. Brown and May started their engine at 8.30 a.m. The 
results obtained were, as will be seen from the table, very good 
indeed, the engine running 4 h. 16 min. nearly, mechanical time ; 
and it is clear that a better result would have been obtained had 
the valve gear been right. Unfortunately the valve rods were 
taken off to be cleaned by the men, and in putting them on 
again they were not properly adjusted. As a consequence, the 
engine took much more steam at one end of the cylinder than at 
the other, and thus obviously caused a considerable loss of effect. 
This engine is too good to be passed over lightly. I hope to 
send a } othe in a day or two which will make the arrange- 
ments clear. Until then I must refer your readers to the table 
for particulars. Here it must suffice to say that the cylinder is 
very carefully jacketed. The slide valve is fitted with a plain 
cut-off on the back of the main slide—not adjustable without 
taking off the valve chest lid. There is an efficient feed-water 
heater, and a somewhat singular arrangement of variable ex- 
haust nozzle, by which the steam is thrown in a ring against the 
sides of the chimney. By this plan the makers claim the ad- 
vantage of obtaining a capital draught without any back pres- 
sure. I may add that the smoke-box has a mae, of Leroy’s 
non-conducting composition. Mr. May explai + by thus 
protecting the smoke-box he can get nearly ten minutes in a run 
of four and a-half hours. He hit on this scheme by accident in 
making some experiments. He is at present in the same mental 
condition that I am regarding it—that is to say, he can’t under- 
stand it. We are evidently getting on. At Oxford an engine 
was shown with the crank shaft 


smoke-box. I cogitate much as to the effect which would be 
produced by lagging a chimney, or winding a hayband round the 
safety valve lever.” Joking apart, I may say that Mr. May seems- 
to have very good reasons, as far as the results of actual experi- 
ment go, for lagging his smoke-box. 

Mr. Lewin started at 2.38 p.m., but, as he was obliged to stop 


| at 5.32 p.m., because of a hot bearing, I do not think I need say 





much more about his run. He has a strongly made engine 
fitted with a water-heater and expansion slide, but the engine 
was in no condition to enter on such a competition as this has 
been. The engine is apparently much too good to rank as an 
ordinary commercial engine, and is certainly too bad to be 
spoken of asa racer, Nothing tells more against an engine in 
the eyes of competent men than the adoption of expedients 
intended to secure economy in an imperfect way. If an engine 
comes to the brake for trial as the regular engine ordinarily sold 
by the exhibitor, there is nothing to prevent one from assuming 
that the maker could build a much better engine if he liked; 
but, when we meet with an engine of considerable pretensions 
and small merit, it is fair to take it for granted that the maker 
really cannot build anything better. 

At 2.13 p.m. the event of the day began; in other words, the 
engine exhibited by the Reading Ironworks Company started on 
her trial run. This engine is so extremely simple that it can be 
described in a very few words. The cylinder, carefully jacketed 
all over, is fixed on top of a raised fire-box; the guide bars, of the 
ordi type, are carried on the outer edge by a very neat and 
substantial bracket; the crank shaft has only two beams, in 
which respect it is unlike the road engine by Messrs. Clayton 
and Shuttleworth, which has three; the balance weight is 
obtained by coring out the fly-wheel rim; the cylinder is lined 
with a thin steel bush, and is a beautiful job; the piston is 
packed with two brass rings forced out by a coiled steel spring, 
which not only keeps them tight against the cylinder, but tight 
endways against the body of the piston and the junk 
ring. The valve is double in effect, the ports being quite 
straight into the cylinder. The expansion is variable, on 
Mayer’s system, a brass right and left-hand screw of considerable 
diameter working in two half-screw boxes in two separate cut- 
off slides. I append a sketch showing an end view of one of 
these slides. The expansion is regulated by the governor, which 
works a doubly are-headed lever thus :— 








The governor consists of a straight spindle on which slides a 
brass sleeve, ing the point of suspension C, C, of the go- 
vernor balls. The rods are bent in at top to rest on the upper 
end of the central spindle. As the balls fly out they draw up 
the sleeve B, which is fitted with a number of grooves in which 
work the teeth of the double-arched lever E. The other 
end of this lever gears in the pinion E, through which 
the cut-off valve rod slides. The movement of the sleeve 
actuates the lever E, and causing the rotation of F, the slides 
are brought nearer or moved further apart by the screwed valve 
rod. The arrangement works admirably. It is very plain and 
substantial, and is infinitely to be preferred for regular work 
to the somewhat unsubstantial and unmechanical string 
and weight arrangement employed for the same purpose in 
Messrs. Clayton and Shuttleworth’s engine, which I have 
already described. As in the matter of horses intended for racing, 
se in the matter of racing engines, every man has his peculiar 
tastes. I have no hesitation in stating that I much prefer the 
Reading Company’s engine to that of Messrs. Clayton and 
Shuttleworth. The perfection of workmanship of the latter is 
marvellous; but that of the Reading Company loses nothing by 
comparison, while the engine is much more substantial, and 
better suited for hard and continuous work. In the valve gear 
especially, all the wearing surfaces are much larger. The boiler, 
again, has fewer and larger tubes. There is a total absence of 
anything likely to break down; indeed, there is no reason why 
the Reading engine should not be sent to work on any farm, or 
be used by any contractor at home er abroad, provided it were 
attended to by a driver of moderate capacity; while the Lincoln 
engine, with its exquisite beauty ef finish and proportion, and 
delicacy of detail, appears to be more adapted for use under 
circumstances where it would receive the entire attention of a 
trained mechanic devoted to its well-being. 

The engine started on her run at 2.13 p.m., and made, as I 
have already stated, 4h.51°6 min., thus beating Clayton and 
Shuttleworth by a small fraction of a minute, and so making 
the longest run ever made up to that moment in any showyard. 
The engine was fired by Fred. Moody, whose name is already 
recorded in the pages of THe ENcryeer in connection with the 
Oxford trial. It is really a beautiful sight to watch Moody at 
his work. In my judgment he is the best fireman I ever saw. 
He is the nearest approach to that perfect mechanical feeding- 
machine with which we are always going to be but never are 
blessed, that it is possible to get; but he is superior to any 
machine in respect to intelligence and a thorough comprehension 
of the nature of the duties he should perform. From the time 
he started his engine on her run till that run ceased—in other 
words, for nearly five hours—the pointer on his steam gauge 
never altered the tenth part of an inch. He kept cool to the 
last, and never Ne ee ee 

ing and winning the closest race which it is possible to ima- 
gine. Whe excitement was very great indeed in the yard when 
it became known that the ing Company were going to 
repeat their performance at Oxford and tie with the rival 
Lincoln firm. See every soe & te yeas See any- 
thing about steam engines crowded round the ropes, and the 
deluge of rain which was falling at the time did not seem to affect 
even those who, unable to get into the shed, stood outside up to 
their ankles in mud. The circumstances under which the run 


lagged—here we have a lagged ' was made were peculiarly unfortunate for the Reading Company, 
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the ground being so saturated with water that Moody had to 
stand upon planks while he fired. It is well known that the 
difference caused by rain in the running of an ime may 
amount to as much as several minutes, because the air entering 
the furnace is saturated with moisture, every particle of which 
must’ be evaporated into steam and escape up the chimney, at 
the expense of the heat contained in the coal, which ought to go 
to the water in the boiler. 

It was generally decided in the showyard at the time that the 
engines were so equally matched that the judges would divide 
the first prize, as they did at Oxford, when Messrs. Clayton and 
Shuttleworth beat the Reading Company by four and a-half 
minutes, and at Worcester, when the Reading firm beat their 
Lincoln rivals by five minutes. This expectation was not ful- | 
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will be seen from the diagrams I send with this. But the 
judges would grant no second trial to these competitors. The 
award has, I know, not been favourably received in the show- 
ard, and it is felt that a dangerous precedent has been esta- 
ished. The proper course would have been, no doubt, to 
take the first run in the ordinary way as being final, and so to 
have divided the prize between two engines of equal merit. 

The second run of Messrs. Clayton and Shuttleworth's engine 
constituted the principal event of Friday; but, before it com- 
menced, Messrs. Turner, of Ipswich, started for their run. I 
i ings of this engine, and it will, therefore, 
to describe it closely. The engine is in- 


bad quality of the brasses, which cut as I never saw brass cut 
before, during the trial, goes far to account for the small run 
The rest of the deficiency may be attributed to the fire- 
man, who is, without exaggeration, the worst I ever saw in a 
showyard. On one occasion I saw her steam pressure vary 20 lb. 
in five minutes. Messrs. Ashby, Jeffery, and Luke, have got a 
good design, but these good designs require to be carried out 
with more care and time than has been spent on their engine. 
And thus I bring my report of the steam eggine trials at 
Cardiff toa close. The table of results which I send contains, I 
think, every item necesssay for establishing an accurate com- 
parison between the merits of the different engines when taken 
with the diagrams. Nothing is more easy than to multiply the 





tended to run at high speed, 180 revolutions minute, and is 
an embodiment of Mr. Hartnell’s well-ventilated opinions on 





columns of particulars concerning their performance, but the 
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filled, however. The judges returned to their office, and, after a 


must ask the competitors to run again—or, if this course was 


time, stated that, as the engines were so equally matched, they | 


the subject. The slide valve is of the tubular or piston type, 
with solid rings on the port side, but elastic rings at the back. 
The cut-off is ted by one of Guthrie and Hartnell’s go- 


not pursued, they would proceed to award the prize on other | vernors, which traverses the eccentric across the shaft, giving a 
conditions—namely, the relative merits of the engines as ma- | diagram exactly like that from a link-motion, as you will see 
chines suited for hard work, perfection of workmanship, &c. | from diagram enclosed. The run was not very favourable to 
Mr. Barrett, the representative of the Reading firm, then met | Mr. Hartnell’s views, as the fly-wheel got loose en one side and 
Mr. Shuttleworth, and took the decision of the judges into con- | a rigger got loose on the other side, and so brought the first run 
sideration. Mr. Shuttleworth preferred to have another run, as | to an abrupt termination. For particulars of the second run I 
he believed that the brake he used was not in as good order as | must refer you to the table. 

that used by the Reading Company. Mr. Barrett preferred to The only engines remaining to be noticed are those exhibited 
take a little time for deliberation, in order that he might com- | by Messrs. Barrows and Stuart and Messrs. Ashby, Jeffery, and 
municate with the principals of the firm at Reading. On the | Luke. The first is simply—and in the strictest sense of the 
following morning, however, he found the matter decided for | term—one of the ordinary engines sold every day by the firm. 
him — Moody, a delicate man, having taken cold, and It has no special device for saving steam. It is extremely 
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| data so given would contain little matter of much value. As to 
smoke-box temperatures, I think the least said the better. 

Those taken, or tried to be taken, during the runs, are totally 
No better illustration of this is found than the fact 
that the register often showed a smoke-box temperature less 
than that of the steam in the boiler, while the mere act of 
opening the fire-door pulled down 370 deg. to 260 deg. In one 
engine the pyrometer was under the drip from the blast pipe, 
which cooled it down like a wet bulb thermometer. In another 
engine the pyrometer came exactly opposite a flue. The results 
obtained—and I have many figures lying before me—are so 
manifestly untrustworthy, that J reject them altogether. Great 
trouble was encountered in taking the diagrams, and the merits 
of the two Richards’ indicators used, manufactured expressly for 
the Society by Messrs. Elliott, are not such as will increase the 


unreliable. 











i Lit \ 
i _ hee 
| ¥ J 
' 
H ‘ J 
~~. / 
\ y, 
| . > 
| ee — eee j 
——— a. eee ae > 
simple, and remarkably well made and finished. It is perhaps the | reputation of the firm. They are especially defective in the 


being utterly incapacitated for work. there was no second 
be : 


fireman to had who the requisite experi- | most economical commercial engine which I have yet met with, 


ence for the task involved in a second run. Under the cir- | 


cumstances Mr. Barrett stated that he could not run. How- 
ever, Messrs. Clayton and Shuttleworth went to the brake, 
and succeeded, as you will see from the table, in making the 


longest run on record. The working of the engine during this | 
period was simply all that the most refined mechanician could | 


and reflects a great deal of credit on the makers. It isa very neat 
and good specimen of what the ordinary portable engine should 


fitting at the top of the piston-rod, which permits a large amount 
| of back lash; so much, that you could get 2 Ib. difference in the 
atmospheric line with ease. The adoption of a solid instead of 


| suited to ordinary agricultural purposes. 


be, and I am very much pleased with it, and think it admirably | a cupped piston is a great mistake; the cups served a useful 
oul I copy a judge's | purpose, holding any little dirt or grit which might get into the 
phrase, and say, very “highly commended” by your Special | instrument; whereas now it fits into the groove in the piston, 


Correspondent. 


desire. The matter then stood thus :—Reading had beaten | 
Lincoln by a trifle on the first run, but Lincoln beat Reading by 
ten minutes or so in the second run. But the Reading engine 
was run on a miserable day, while the Lincoln engine ran on 
one of the finest and brightest days we have had. It is, @vere- | 
fore, fair to assume that the Reading engine would have' ex- 


The engine exhibited by Messrs, Ashby, Jeffery, and Luke js 
of a totally different type. It is a very well designed, strong 
engine, with jacketed cylinder, separate expansion valves, and 
long slides. I was quite disappointed by the wretched run 
which it made. There is everything about the design to 
justify me in thinking that it ought to have done at least 








with the worst effects. The cone joint, too, is very badly made, 
constantly sticking so fast that it can only be released by the 
use of a mallet. This is not as it used to be when the Richards- 
Elliott indicator was an instrument with which it was a plea- 
| sure to work. Let us hope that things will mend in future. 
Wednesday, July 10th, and part of Thursday were devoted to 
the testing of the finishing thrashing machines which had been 
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celled her performance in a second trial as much as the Lincoln | 4 h. 15 min. on the brake ; but I found on inquiry that the cores | sent in for competition. It must not be assumed that, because 


engine beat her first performance. The result was, however,| had not been properly cleaned out, and sand had got into 
that the judges, instead of dividing the first prize, awarded the | the cylinder just before the trial and cut it all to pieces. It 
first prize to Messrs. Claytoh and Shuttleworth, and 

the second to the Reading Ironworks, while Messrs. am 5 — 

Marshall and Mr. Paxman were “highly com- 48 LBS SPRING 
mended,” and Messrs. Brown and May “ commended.” 

I confess that I am quite at a loss to know on 

what principle this decision was based. The granting 

of a second run is certainly without precedent so far 

as I can learn in the annals of the trials = potebie 


must ask why the judges were not consistent ? 
mee Clayton and Shuttleworth and the Reading 
ompany were asked to rufi again, why were not 
Messrs. Marshall, Messrs. Brown and May, and Mr. 
Paxmah granted a trial ? These three ran within a very \ 
few minutes indeed of each other, and were all desirous ; 


the machines which we have seen tested are sent in to compete 
for the prizes, therefore we must expect to see them do their 
work in first-class style, and without any breakdowns. 

On the contrary, notwithstanding the small quantity 

of thrashing assigned to each machine during one 

trial, many of them became very much heated in 

their bearings, and that of Messrs. Ashby, Jeffery, 

\ and Luke so much so as to necessitate an — 
j stopping of the experiment and the removal of the 
re mad Much pnoeee tin friction seems caused 
in many cases by the uneven way in which the pulleys 
are finished, these latter being often ground and not 
turned. After the ruck of the machines in both 
classes had been reduced, seven non-finishers were 
selected for a second and final competition, and were 
each allowed one ton of sheaf corn. The names of the 
/ firms to whom these machines belonged were :— 
/ Messrs. Nalder and Nalder, Messrs. Gibbons, Messrs 
Clayton and Shuttleworth, Messrs. Holmes, Messrs. 


—<——S Marshall, Messrs. Ransomes, and Messrs. Tasker. I have 





of being allowed to run again, as each had a — 


good reason ready to account for his expectation to 
a higher duty. Thus, Mr. Paxman had a hot Sends 


contend with, while Brown and May’s valves were set wrong, as 


to be new bored, fitted with a new piston, and the valves 
had to be new faced; still all the core had not been got out, and 
cutting began again during the trial. This, combined with the 





sent you details of the performance of these machines in a 
table. [The table alluded to will be found on p. 38.) 
(Continued on page 38.) 
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ROAD LOCOMOTIVE FOR MAIL TRAFFIC. 
MR. LEONARD J. TODD, ENGINEER, LEITH. 
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‘HIS class of engine is specially designed to run mails and} engine is carried on very sensitive springs, the 


passengers at a very high speed in such places abroad where there | bearing springs being 6ft. centres; each leading wheel is 
are good main roads between important stations, and which are | carried on four easy volutes in pairs, according to a 
plan which rides very easily at extreme speeds. All the steel 
springs are supplemented by rubber washers of a total thickness of 
‘*The Centaur is intended, in usual everyday work, to run 100 | 5in., so that no trace of vibration remains. The wheel base is 
miles in ten consecutive hours, being an average of ten miles an long, with a good weight on the leading wheels, to keep the front 
hour. Now, it has been found that to enable a road locomotive to | end from pitching. The driving wheels are kept as close together 
Toss 3 e width across the 

a maximum speed of at least double the average. And even with | drivers, and also owing to the extra weight on the leading wheels, 
this, taking into account the many obstructions that a road engine | the engine is steered with the greatest certainty, and this without 
meets with, it requires very good running indeed to get an average | any complication of rag ge Bm png or differential gear. 
speed of half the maximum. Then an engine, to average ten miles | The leading wheels again are pi as wide apart as a 
rom 


not yet connected by rails. The following communication from 
Mr. Todd is explanatory of the engine and its capabilities :— 


average a certain number of miles an hour it must be able to attain | as possible, and as the wheel is twice t 


an hour for several hours together, must be able at times to at | and the centre of gravity being some distance forward 
least, reach twenty miles an f 


with the most perfect ease and safety ; indeed, to those who have | three-wheeled engine wit 
driven much at this 5 a mile in Bae minutes is very comfort- | dise! i 

able running, and on favourable roads a mile has often been run | base and drivers well 
“*T refer now to the engraving. The Centaur is solely designed plication. e boiler contains 300ft. of surface and 9ft. 
for, and possesses every requisite necessary for a high s road 





and running fire end foremost, was first a arranged b Cail, of | they give a head of water 
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our, so that when the road is clear | main axle, thus falls into a wider base than that due to the width 
and nearly level such progress can be made as will compensate for | over the driving wheels ; and the stability is thus the same as a 
unavoidable delays. ‘Twenty miles an hour is not usually run on | three-wheeled engine with the drivers on the extreme outside, as 


the road; yet this speed can and frequently has been attained | shown in the as —_ a —_ — thatthe 
ort wheel base not steer withou 


a wheel, whereas the four-wheeler with long wheel 
together will, with keyed wheels, steer in 
in two and a-half minutes, any direction, and is thus the means of avoiding much usual a 


the barrel is reduced in diameter to clear the close driving w col 


locomotive, The plan of placing the main axle under the barrel, | working pressure 180 Ib. A ag Pd wing tanks yor se a 360 gall 
or the small size of injector sopeieel. 


Paris, and it is in many respects a good one, e entire rendering it certain of action, The cylinders are 10in, diameter 


by 10in. stroke, with a af og of 4 to 1. The engines run 
186 revolutions per minute for ten miles an hour, and 372 
revolutions for twenty miles. Motion is transmitted to the main 
axle by side rods, as shown. By this ment the axle can 
bear any amount of vertical play without the working of the 
being at all affected. All the road wheels, if the dain allows 
it, are made with solid wood discs and wrought tires. The 
arrangement of driver’s platform is one found to give great 
satisfaction when running at very high speeds. The bunker floor 
for wood measures 8ft. 6in. by 8ft. ae the stoker’s foot-plate is 
of the most ample dimensions, e on the road is 14 
tons, and the engine will, on a suitable ‘h » take a load not 
exceeding 7 tons a distance of 100 miles inten ours. 

‘* Tt has been stated that it is impossible to run a rigid wheeled 
engine twenty miles an hour on an ordinary macadamised road ; 
the statement is Foam ped not correct, for this has frequently been 
done, A rigid wheel carrying four tons, with a 4ft. Gin. mag 
spring and rubber washers, runs with on d 
twenty miles an hour; and again, another rigid wheel also fondod 
with four tons, and fitted with two volutes and rubber washers, 
runs as smoothly at twenty miles an hour on a good road as an 

ordinary railway carriage. The fact is, rigid wheels have got a bad 
name as being rough to ride on, simply because they are almost 
universally used at present in road locomotives absolutely without 
any kind of springs at all, or at best with springs so stiff as to 
almost prevent any motion ‘of the axle; and thus the wheels are 
blamed for what is most obviously the fault of the designer. As 
the Centaur class of engine never takes a greater load than half 
its own weight, the rigid wheels have of course at all times most 
ample adhesion, and this being the case, it is folly in such an 
engine to use elastic wheels merely to answer the purpose of bear- 
ing ‘springs. For any elastic road wheel, from the very nature of 
it, is bound to be infinitely more risky than a plain circular wheel, 

and the risk attending the use of such wheels increases in a very 
rapid ratio in relation to the speed with which they are run. An 
| elastic wheel may stand very well at eight miles an hour, and yet 
; *€ driven up to twenty miles be literally run to death in a very 
s ort space of time, 
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“The question whether it is not advisable to apply elastic driving 
wheels to slow running goods engines, in order to increase adhe- 
sion, is one which it is not necessary to enter into here; it cannot, 
however, be doubted that such wheels are at any time liable to get 
out of order, and that they also require great attention, There- 
fore such engines as the Centaur, which have to work in places 
very remote from any repairing shop, and whose very existence 
hangs upon their being able to run ae, for months together 
(for unless they prove that they can do this they will not on any 
account obtain any mail contract), should not on any considera- 
tion have elastic road wheels, as in their case there is always more 
than sufficient adhesion. Such engines should be as simple and 
strong as possible, and not a single contrivance should be used 
whose duration cannot and will not be a for a great 
length of time. 

** The plan of running mails and passengers by this class of engine 
is one that requires but little capital. For instance, two trains, 
one hundred miles apart, and connected by a good highway, can 
start a steam service each way a day for less than £3000. It is 
true that road resistance is at least six times greater than rail 
resistance, yet it does not follow that the working expenses of the 
two systems vary in the same proportions. Let it be supposed 
‘hat a road locomotive and omnibus cost as much as a aa rail 
locomotive and one carriage, then all that the road engine has to 
do is to earn sufficient to pay a fair percentage on this cost ; 
whereas the rail engine must firstly earn this same amount, and 
then, in addition to this, a very much greater sum to pay a per- 
centage on the great amount of capital sunk in the permanent 
way, stations, Xc. ; therefore it is that the road engine may easily 
pay about fifty per cent on its cost, for it does not pay a single 
penny for the road on which it runs, while, again, the railway will 
do very well if it pays five per cent. on the capital necessary for 
even a short line. This result is also assisted by the fact that in 
many places the mail subsidy at present given for horse-power is 
of itself more than sufficient to pay the working expenses of a 
road engine and omnibus ; yet this same subsidy is but a fleabite 
— viewed in relation to the enormous capital required for a 
railwa; 

5 Th of course, must not be supposed that it is deliberately recom- 
mended to use road locomotives in preference to railways, the only 
object in making the foregoing statement being to show how that 
certain towns at present without any kind of steam communica- 
tion may by it (for a limited traffic) be in the meantime profitably 
connected. Of course, as railways advance, the road engines can 
without any loss be removed to other stations.” 





Miners WANTED.—We hear such tidings of full work and 
high wages in Great Britain, that we can hardly expect that the 
news of our mineral discoveries will operate powerfully in stimu- 
pare. emigation. Yet competent miners could not possibly go 

wrong in choosing Australia as a home, and would earn wages 
that cannot be equalled in Britain, and with a chance on the gold- 
fields of dropping on a little fortune, At the same time, it should 
be well understood that those who work for themselves and go in 
for independence have to take the downs as well as the ups of a 
miner’s life. Those miners who are now selling their rich claims 
for tens of th ds of pounds have struggled for years—some of 
them for fourteen years—under great discouragement, and occa- 
sionally have found it hard to win from the rock a bare subsis- 
tence, It is not only for skilled miners that the colony has room, 
but for skilled superintendents of mining. The Jermyn-street 
School of Mines ought by this time to have trained scores of young 
aa 2 many of whom + turn their knowledge to good account 
i We are in want of men with a competent know- 
iaies of mineralogy, of the ¢ geology of metals, and of mining 
mechanics, Nowhere 0 possess these acquirements 
make their know! and talent more productive than in Australia, 
—Sydney Morning Herald, May, 18th, 











pron 


*Tneeg 


+ weit 9 sist 


ne 


veers, 


sleeieaet tee ae 


Jo ae 


tae 


"Bee 


plese npr ee oe do 


ae, 


Pk ee 


ash ah & && Sh int OO 


Ome eA.4 6 = 


ii 
I 
I 
i 


some ata 











THE ENGINEER. 


37 





JuLy 19, 1872. 





THE COPENHAGEN EXHIBITION. 
(From our own Correspondent.) 


Ir-may not be generally known in England that a great inter- 
national exhibition was opened here on the 13th of June. As yet 
the great nations have taken the lead in International Exhibi- 
tions, and the others, although partaking in them have no doubt 
felt their secondary position. But the three northern kingdoms 
have of late years developed their resources in a hitherto 
unprecedented degree, and the great political misfortunes which 
have gone over Denmark have turned the direction of the work- 
ing and thinking minds here to an object worthy of greater 
nations, namely, that of making the most of their own limited 


resources, in order to show the world that they have still a right | 


to be a nation and to hold their own. The [necessary factors to 
the attainment of this object, viz., order, faithfulness, patience, 
and morality, if the working 
classes are to remain content, are 
there ; every one knows what 
he owes to the State and what 
the State owes to him, and it is 
thus that the communistic and 
levelling principles which raise 
their heads elsewhere have as yet 
—in spite of solitary exertions— 
not obtained a hold here. Such 
and kindred thoughts arise when 
contemplating the opening of 
this Exhibition, the greatest and 
most important in the North 
till now. Your correspondent 
must here explain that it is not 
an international exhibition in 
the general sense of the word, as 
it is chiefly intended for and 
confined to productions of the 
northern or Scandinavian kingdoms—Denmark, Norway, and 
Sweden. Your readers may nevertheless learn some instructive 
lessons from it, though it cannot, as to size or completeness, com- 
pare with, for instance, the last Paris Exhibition. 
ing the size and population of the northern kingdoms, it may cer- 
tainly be called great ; and as for taste, elegance, and even beauty 
in the whole arrangement of the building itself and the 
things exhibited, it may be confidently asserted by your 
correspondent, who has seen most of the great international ex- 
hibitions, that a visit to it and a short stay here will be found to 


Fic ti 











But, consider- | 


an introductory speech of the Prime Minister and the singing of 
an ode by 1200 male and female singers. But let me pass on 
to the Exhibition itself. As agricultural pursuits employ 
the greatest part of the population, more particularly in 
| Denmark, it is only natural to find agricultural imple- 
|ments largely preponderating. There are a few from 
England, which make a capital show—for it must at once 
| be obvious, even to a casual observer, that the English imple- 
| ments and machinery, as far as regards excellency of workmanship 
and get up, are altogether very superior to the exhibits from 
these parts. Cheapness is a matter of paramount importance 
here, but I am sure that English manufacturers if they studied 
the requirements of these countries would export to them far 
more than they do now. People do not care for looks here in 
such things, so long as the implements answer the purpose. No 
| doubt wages are higher in England, but then iron is cheaper ; 
| and the greatest obstacle, namely, the protective duty on the 





importation of machinery, has only to be met by superior skill, 
capital, and experience in turning out large numbers of spe- 
cialties, instead of making them as here in ones or twos. I shall 
have something to say on this point further on, and shall now 
| first describe a remarkable ploughing or spading implement 
| exhibited by Messrs. Hoffmeyer and Schmidt, of Copen- 
|hagen, the British patent of which is in the name of 

P. Jensen. The implement has undergone several modi- 
fications since the first conception of the idea, but all along the 
experiments with it have been very encouraging. If possible I 











repay the trouble to anyone having the leisure and inclination. 
It may be added that this place is reached in two to three days 
from London, that the journey is pleasant and interesting, and 
that the uniform kindnegs and courtesy shown here to foreigners 
on a visit—together with the attractions of the town itself and 
the surrounding beautiful country, apart from the Exhibition 
even—are such as to make it worth anybody's while to take a 
holiday trip to these northern latitudes. 

The Exhibition consists of a plain, but really handsome brick- 
built quadrangle, 208ft. long and 330ft. wide. The central part 
contained within this outer surrounding building is covered 
over by a glass and iron roof. Besides this there are several ad- 
ditional annexes and outbuildings. The grounds are very beau- 
tiful, and dotted here and there in the same are seyeral little 
picturesque pavilions, more or less forming exhibits themselves 
or containing them. 

At the opening ceremony, which passed off with great eclat, 
it could not—considering the importance attributed to this 
Exhibition— be otherwise than that the royal family and the re- 

resentative men from the three ki were present. The 
Scatsdlion wes opmed by the King of Demuecic is pensen, efter 





must stay here a few days longer than first contemplated, in 
order to witness some actual trials with this implement, or 
rather a counterpart of the one exhibited, as it is not quite com- 
pleted yet. The annexed cut is from a photograph. A is the 
ploughing drum, and B the front or driving drum ; both are 
united by means of a crossed chain which takes round a suit- 
able chain pulley on the shaft of each drum. The two drums thts 
turn in opposite directions to one another. The bearings for 
both drum spindles are fastened to a strong wooden frame C 
(we should probably use iron in England, but wood is cheaper 
here), To give some idea of the size of the implement I may 
say that the driving drum is about 20in. in diameter. This 
drum has three rows of strong knives which project about 9in. 
beyond the drum. The rows are about 3in. apart. The knives 
are constructed so that when the implement is propelled (in this 
instance drawn by two horses) they cut out three continuous 
grooves in the soil to a depth of 9in. and about 3in. apart. The 
ploughing drum is of a peculiar shovel construction. Various 
forms of spading shovels have been tried with varying success, 
but in its latest and best form as here the shovels, eight in 
number, are fastened to.a disc on the plough spindle. The disc 





is dished towards the centre in order to throw the soil out to one 
side, and the shovels are curved both ways, something like the 
vanes of a turbine. The action of this apparatus is now as 
follows :—When propelled the teeth rows on the front or driving 
drum describe epicycloidal curves, cutting up the soil in bands; 
the back or ploughing drum turns in the opposite direction, 
cutting, slicing, or planing off in a curved epicycloidal upward 
direction thin layers of soil, which enter the shovels and are 
thrown out to one side in a finely divided and, partly because of 
the centrifugal force also, thoroughly mixed condition, thus accom- 
plishing at one operation—and according to all I can gather in a 
very efficient way—all and more than is now done by the plough 
and the harrow. When the implement has arrived at land’s end 
or generally when it is desired to transport it from one place to 
another, the two travelling wheels D, D, are lowered so far as to 
raise the knives and shovels quite out of the ground, and a few 
inches above it. This is done by turning the handle E, which is 
fastened on a spindle having a chain barrel and ratchet wheel, 
the chain being connected to two rods fastened to the axle of the 
wheels D,D, so that the latter can be lowered as required, the 
pawl keeping them in that position. The implement has handles 
for steering it like an ordinary plough. The details—for in- 
stance those for raising the knives and shovels above ground 
—have varied very considerably in the ploughs made accord- 
ing to this invention. The one just described works very well. 
The cutting edges of the shovels are of steel, made in several 
pieces, and fastened by screws ; if a piece shouldbreak off it can 
thus be easily replaced. These implements can, of course, be 
made of various sizes according to the power it is intended to 
employ, and there is no reason why this implement should not 
be adapted for steam power. According to experiments already 
made, this invention appears to have a great future, more parti- 
cularly for light and middling soils. 

It is quite a jump from this plough to a neat little machine 
for cutting corks. This is the invention of Mr. A. Kohl, of 
Copenhagen. It is illustrated by the accompanying cuts, of 
which Fig. 1 is a front elevation, Fig. 2 a plan, and Fig. 3 an end 
elevation. A is the spindle on which the square cork is fastened ; 
the cork B is simply held between the roughened end of the 
spindle A and the stud C, which is free to revolve in its bearing. 
The necessary end pressure required for this purpose is given to 
the spindle by means of a weight D on the lever E. The cutter 
F is fixed to the spindle G, which is made to slide and turn in 
bearings fastened to the bed-plate of the machine. The spindle 
G has one end of a rope fastened to it, which passes over a guide 
pulley I, and thence round a pulley J on the spindle A. By de- 
pressing the handle K on the knife or cutter spindle G the 
knife is made free of the cork, and by sliding the knife back 
against the cork it takes a cut round it, pulling the rope at the 
same time, which causes the spindle A, and with it the cork held 
between it and the stud C, to revolve. A boy can cut about 
7000 corks in an hour on this machine. The cork is loosened 
and falls down by depressing the treadle T with the foot. 








Socrety oF ArRTS.—TECHNOLOGICAL EXAMINATIONS. His Royal 
Highness Prince Arthur will preside at a conference on this sub- 
ject, to be held at the rooms of the Society, in the Adelphi, on 
Saturday, July 20th, at 12 o'clock. Merchants, manufacturers, 
and others interested in the movement are invited to attend. 


AT a meeting of labourers employed at Chatham Dockyard on 
Tuesday night it was unanimously resolved to memorialise the 
Admiralty for an increase of wages, and to continue the agitation 
until the increase should be obtained. Thanks were given to Mr. 
Otway, M.P., Mr. Martin, M.P., and all members of Parliament 
who have advocated the cause of the labourers. 

EXPERIMENTS WITH DYNAMITE.—Some important trials have 
been made with dynamite at Rouen. In the first place the 
substance was lighted by means of a match, and it was found 
that when the match entered deeply into the cartridge of dyna- 
mite combustion occurred without explosion ; on the other hand 
when the match entered but a short distance into the cartridge 
the explosion was terrible, and still more so when the match was 
primed with fulminating mercury. An iron plate, an inch thick, 
was broken by the concussion ; and a shell charged with dyna- 
mite and buried in the ground burst into more than a hundred 
pieces, while similar shells charged with powder in the ordinary 
manner only burst into fifteen or eighteen pieces. In these 
experiments electricity was conveyed to the cartridge by means 
of an induction apparatus made M M. Bréguet, and known as 
the coup de poing apparatus, Other experiments were made 
against palisades and trees, in the latter case with remarkable 
effects ; in less than two seconds two trees were cut up into 
splinters. One of the walls of the enclosure in which the trial 
took place was thrown down by four kilogrammes of dynamite. 
All the experiments were carried on im the open air. 


THE New PIER AT Bropick.—On Monday, the 17th inst., the new 
pier, which has been for some time past in course of construction 
for his Grace the Duke of Hamilton and Brandon, &c., was opened 
for traffic at this beautiful and much-frequented watering-place. 
The pier, which is an iron structure of very elegant design, 
occupies a site a little to the south of the old, rough stone jetty, 
which up to the present time has done duty as a landing-place for 
passengers by ferry from the various steamers on the Arran route. 
The present structure, which has been designed by Mr. Mortimer 
Evans, C.E., F.G.8., of this city, and the erection of which has 
been carried out under his superintendence, extends into the sea 
for a distance of about 170ft., and gives a depth of water at low 
tide of about 12ft. The gangway, which is 15ft. in width, is 
supported for a distance of about 140ft. on a series of elegant iron 
arches, terminating in a T-shaped pier-head, 90ft. long and about 
25ft. wide. The piles of the whole structure are of malleable 
iron, some of which are let into the solid rock, and are wedged 
up from below, whilst the remainder are sunk for some consider- 
able distance into the sand and gravel. These latter have large 
cast iron discs or shoes affixed to the lower end, and have been 
made to penetrate the sea bottom by a curious adaptation of 
hydraulic power. The whole is stayed throughout by malleable 
iron struts of a peculiar form, and cross-braced with tie bars in 
all directions. the footway is protected by a light malleable 
iron girder, giving additional strength, and the railing at the 
pierhead consists of neat and comfortable lounge seats, running 
the whole | on each side. Besides these seats upon the pier 
itself, we understand that a commodious waiting room, of which 
the designs are in course of preparation, is shortly to be built in 
a convenient position on shore, This will be a source of great 
comfort to visitors overtaken by the sudden rain and squalls which 
so frequently happen on the island, and will supply a want long 
felt by visitors. There are one or two peculiarities in the con- 
struction of this pier that may be worth mentioning. One is, the 
very extensive use of malleable iron in a structure so much ex- 
posed to the action of sea water. Another is the saving of expense 
that has been effected by using for the piles old railway material, 
the piles themselves being actually constructed of disused rails, 
over which locomotives and trains have a for years. The 
rails, placed back to back, are bolted together, and the piles thus 
ad The chief novelty, however, to which our attention 
been drawn is the use made of thick boiler plate in lieu of wood, 
which is the ordinary material in the formation of the fender piles; 
and as it is here that the chief wear and tear of a pier occurs, we 
shall be glad to learn that this apparently bold innovation in pier 
construction has been the it of sound consideration and 





“écientific principle.— Glasgow Weekly Herald, 








38 THE ENGINEER JuLy 19, 1872, 








TRIAL OF 8-HORSE PORTABLE ENGINES, NOMINAL 


Particulars of Results. 


POWER, AT CARDIFF, 1873. | 
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({ Messrs. B. and 8, telegraph that they evaporated 1450: Ib.—Ep. E.} ; ; 


* Split fly-wheel. + Hot bearing. 
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} ROYAL aa i st a SHOW. Finishing Thrashing Machines,—Trials at Cardiff, 1872. Weight of Corn in Sheaf, One Ton. a 
1 ontinued from pag vo - - 
i The thrashing machine and portable engine by Messrs. Name or Fir. Catalogue! Time of | ime of stopping. | Length of eter weal ae a4 
| Ransomes, Sims, and Head, which had hitherto been employed oe, ee abides run {aynamometer, in inches a 
to thrash over again the straw from each machine, were now ; fs 
removed, and replaced by one of Messrs. Ruston and Proctor’s ? h, = hrs. min, sec, | min, sec, _ 
| machines, and one of Messrs. Fowler’s 6-horse traction engines. end ant seg Wantage ose see nee see nee nee = 6 = p.m. 6 52 28 20 28 2654°3 54 
This engine caused some trouble before it could be adjusted so Ashby, vVeffe  , <stiadicd atten pes 7 sam} 7 & 6 W 6 2211°8 ue 
as to keep the strap on. The state of the ground, I must add, | Tyxford and Sons, Boston ... .. ws w+ 2. se ws | 4897 19 Bam! 9 38 55 | 15 55 2086°5 54 
had a great deal to do with the variety of these attempts. With | Barrows and Stewart, Banbury ... ... ww. «+ ss | 2952 [10 2am.| 10 42 9 2 9 2655°5 54 
4 the results of this trial the judges seem to have satisfied their | Clayton and Shuttleworth, Lincoln .. ... «. «. .. | 4943 [11 17am.| 11 34 51 17 51 2325 54 
++ minds, as no further selection took place in this class. Ransomes, Sims, and Head, Ipswich... ... «+ .. +. | 4658 [12 14p.m.| 12 28 53 14°53 1916°1 — 
! The names of the firms whose machines were selected for a | E, Humphries, Pershore «.. sse- os « | 4883 | 2 29p.m. 2 46 40 17 40 339° 5 54 
second trial in the finishing class are the following :—Messrs. | J. Gilbert, Evesham = se see one oe ooo coo | 5097 | 3 25 p.m. se -@.3 18 3 2386°8 54 
Clayton and Shuttleworth, Messrs. Marshall, Messrs. Ruston, | E. oe ge Pershore sss see one ove 4884 | 4 22p.m. 4 39 18 17 18 2282°5 54 
H Proctor, and Co., Messrs. Ransomes, Sims, and Head, Messrs, | Marshall, Sons, and Co., Gainsborough ... +. «+ 5025 |5 15pm. 5 31 16 16 16 2121°8 54 
ri Humphries, Messrs. Tasker, and Mr. Gilbert. These were | Holmes and Sous, Norwich ... see see see eee nee 4228 6 12pm. 6 2 59 11 59 1527°7 54 
: , 5 ? Its of the trial I have | Riches and Watts, Norwich... ... s+ ss se eee ee | 4203 18 Oam, 8 14 223 14 22h 1856°5 54 
1 allowed one ton of sheaf-corn, and the results o: R b C a < o . oo 
: n= | Ruston and Proctor, Lincoln... .s5 eee eee vee eee | 5014 | 9 Lam, 9 3L 5 16 55 2214°5 f 
tabulated. None of these machines overhung the wheels to an | Gibbons, P, and H. P., Wantage we ae oe ve | 4985 [10 Stam] 10 38 58 | 14 58 | 19488 | 54 
injurious extent, except that of Mr. Gilbert, and I believe that eats ee lage fi ; 





* Machine heated and experiment stopped, 
their selection. Mr. Gilbert's was probably selected .or the Second Trial of Finishing Thrashing Machines, Cardiff, 1872. Weight of Corn in Sheaf, One Ton. 


; this quality must have operated on the judges’ minds in making 
| 
small amount of “pulling” which it required. Messrs, Mar- | 




















































































































that the good opinions 1 have already expressed regarding this 
admirable boiler are more than fulfilled. It gives satisfaction 
everywhere it is at work, and I do not think higher commenda- 
tion can be bestowed. The portable tested at the brake is fitted 
with ten Paxman tubes in the fire-box. The arrangement offers 
a ready and excellent means for augmenting the power of 























hardly say very well made. 
| a grubber for raising beetroot, an 
field, This question of removing 


to treat of at present. The arrangements 
Fowler for removing beet appear to be 


The principal novelty, however, is 
a cart for drawing it off the 
produce from the fields is 
one of very great importance, which I have not time 


by Messrs, 
calculated for the 








Broveuty Ferry Harsour Works.—The new harbour works 
will soon be 





i shall’s screen was found, on the morning of trial, to have been | es BD 
“ wilfully damaged,” and he was accordingly allowed a second ss z % 5 : | Weight : 
} trial after reparation of the screen, as you will see by the table, | Gacnorep Macuimes B3 Time of Length _ S48 |Z of Foot Ib RB 
} | The Royal Agricultural Society have offered £10 reward for the gee @q | starting, | ofrun, | $° ge Z baw Loe : e°8 
‘ss detection of the “ill-disposed” person or persons concerned in | oR a&é a E = produced. R} Fl 
*| producing the damage, and Messrs. Marshall have offered £20 | 3 3 a 
more with the same object. ‘ —_ . a | | 
The machines in this class underwent a further selection, the | h. m, min, sec, | #. in. |i 
firms of Messrs. Marshall, Messrs. Clayton and Shuttleworth, | Clayton and Shuttleworth, Lincoln ... ...| 4943) 9 45a.m.| 17 40 | 2307°9 | 4 6 th “y é 2" 5,484,000 | 9°41 
Messrs. Ransomes, Sims,and Head, and Messrs. Rustonand Proctor Soniell, Bone, and Co., Gainsborough * ... 10 34a.m.| 17 45 | 2328°8 46/17 |51 27 5,922,000 10°11 
being the survivors. These fourmachines were appointed to thrash | Ruston, r,and Co,, Lincoln ... ...| 5014 [11 20a.m.| 17 13 2265°8 46 |7 62 ll 5,689,000 | 10°01 
three-quarters of a ton of barley and half a ton of oats. The | Ransomes, Sims, and Head, Ipswich... ...| 4658 [12 Ip.m.| 18 35 | 24243 | 4 6 i 6 2 34] 6,640,000 | 10°83 
details are in a table. The results produce regret that more ma- | E. Humphries, Pershore... «+ «+ «++ | 4884 [12 57p.m.| 18 42 2463 46 |8 6 2 25 | 5,633,500 9°13 
chines were not tested on barley and oats. I have to add that | Tasker and Sons, Andover ... ... + «| 4992 | 3 Sp.m.| 17 2300 46 |7 | 6 O 8) | 5,835,000 | 10°07 
your printer has stated the time of running of Messrs, Ran- J. ah See ee es 5097 {4 Op.m./ 20 21 2708 46 |—/| 6 3 165] 5,141,000 7°66 
| somes, Sims, and Head’s large non-finishing machine over half a | Marshall, Sons, and o., Gains rough} ...} 5025 |6 Ip.m.!| 19 32 2561°5 46 |7 6 0 17 | 5,827,500 9°04 
t ton of wheat as 8 min, 37 sec., instead of 4 min. 37 sec., the | * Running with damaged screen. + With screen repaired. 
a ee. onchude this notice without bensing testiasony to the | — Final Trial of Finishing Thrashing Machines, Cardiff, 1872. Weight of Barley in Sheaf = § ton. 
} skill, energy, and untiring exertions of the engineers and their PM | 2 | hee a 5 8 ; 
| staff. It is difficult in such a matter to apportion praise. Mr. | 8 3 $ 2/3 z 4 3 
Easton’s arrangements with regard to the engines were all that | SELECTED MACHINES. < FI comm of as a3 3 a3 te Foot Ib. ae 
could be desired, yet they were not so perfect as those of Mr. £3 — 5 3 2 as z a 
Anderson, who took the tests of the thrashing machines in hand. | al a & = 2 = az 5S 
Mr. Rich was everywhere at once, and good everywhere. The = es = 
readers of THE ENGINEER are under no small debt of obligation | min, sec, | ft. in. | 
to these gentlemen and to the judges for the facilities which | Marshall, Sons, and Co., Gainsborough ... ... 5025, 11 46 | 1551 46/7 3,483,000 897 
they have afforded me for obtaining most valuable information | Clayton, and Shuttleworth, Lincoln.., .. .. 4943) 14 49 1975°5 4 6 7. 3,630,000 7°42 
' with a uniform courtesy beyond praise. Ransomes, Sims, and Head, Ipswich swe 4658 14 17 1863°9 46 4,252,500 9°04 
{ I come now to the general exhibits in the yard, but many of | Ruston, Proctor, and Co., Lincoln .. «. «| 5014) 13 125 | 17231 Ss | es 4,126,500 9°47 
these I cannot possibly notice till next week. A Pern fy Sere AP > iT 2 aon 
i Messrs. Howard, of Bedford have two sets of tackle at work Trial of the same Machines Thrashing half ton of Oats, 
\ at a place called Crws farm, within ten minutes’ walk of the 2 § 2 Ea w & 
a showyard, and in the yard they show a couple af foes 2 fi § 3 § E 5 | 3 
engines, one of which is quite new, and I reserve description : 2 Length of} £48 ou Oa Rw 5 
until I receive } ee tol They also show a 25-horse patent San a, 3 ES run. fa gee 18° 2 nen #°8 
' boiler, of which I also reserve description till I receive drawings. OF 2 A Ao ls e 
As regards ploughs, harrows, reapers, &c., I need not say that hed 7c < s 
they make their usual admirable display. oaia.iee, tt. in. 
The .Reading Ironworks Company, whose stand is close by, | Marshall, Sons, and Co., Gainsborough ... ...| 5025} 8 34 | 1138 46|7 2,410,000 8°53 
f | exhibit their prize portable (about which I have already | Clayton and Shuttleworth, Lincoln ... ... «| 4943 | 11 17 1500 46 7. 2,539,000 9°50 
i written) and several horizontal engines. The principal novelty | Ransomes, Sims, and Hi Ipswich... . «| 4658 | 10 57 1428 4 6 i 2,845,000 7°80 
i | in the exhibit is a horizontal engine combined with the patent | Ruston, Proctor, and Co,, Lincoln ... .. «| 5014 | 13 174 | 17498 46] 7 3,476,500 7°93 
“nozzle” boiler recently brought out by this firm. The arrange- 
ment of the whole is very neat and meritorious. As regards Final Trial of Non-finishing Thrashing Machines, Cardiff, 1872. Weight of Corn in Sheaf, One Ton 
the boiler, it is stated that the results of very careful experi- a ae Pak Bees le § i, ak, » & 
ments made by the Reading Ironworks Company show that one 25 | |5s3sfs = Be Weight - = 
of 80ft. of heating surface total will, with great ease, evaporate ¢ BS | time of | Lengthot| So8 | Su | 25 0 Foot Ib Bw 8 
at the rate of 12-horse power indicated, allowing 40 lb. of steam per SELECTED MACHINES. $5 | starting. run. oa | q ° | ge best corn atlas 2 <4 
horse power per hour, and also that it will evaporate 9 lb. of water of a a | a | Ze produced. 3s : 
per pound of coal from 40 deg. without lagging on the boiler, = | zs 7 ~ 
This is a remarkably high result for so small a boiler, obtained, | == me " | ‘ag 
no doubt, by the efficient manner in which the heat is taken up ft om ele int: | | te. | te [owner 
by the horizontal cross tubes in the up-take. There are two | Nalder and Nalder, Wantage ... . 4981| 1 45 | 18 41 | 24878 | 4 6 6 3 13 | 7,497,500 | 12-21 
points much in favour of this boiler, one being, that every por- | Gibbons, P, and H. P., Wan Lee se 18572 | 4 6 6 2 8 | 5,463,000 | 11°71 
tion, fire-box and all, can be easily got at for cleaning and repairs ; | Clayton and Shuttleworth, Lincoln... .. 4944 3 20 16 54 2416 | 46/7 7 0 10 | 6,153,000 | 11°03 
and the other being, that it supplies perfectly dry, but not | Holmes and Sons, Norwich... ... ss 4229 43); 15 58 20083 6 4 6 it 6 2 14 | 6,149,000 | 11°72 
superheated steam. Circulation is obtained in horizontal water | Marshall, Sons, and Co,, Gainsborough -.. 5026 4 42 17 51 2288 46 7 6 3 ét 7,343,000 | 12°47 
tubes about 3in. in diameter, with extreme simplicity, by a | Ransomes, Sims, and Head, Ipswich « 4661 5 29 | 18 6 | 23476 4 6 6§,| 6 2 6), 7,423,000 | 12°43 
double set of elbows, or cast iron “ nozzles,” driven one into Tasker and Sons, Andover ... .. so »- | 4993 6 | 13 30 1729 | 4 6 jo | 6 2 27 | 6,085,500 13°66 
4 each end of each tube; these have virtually the same effect as | ~~ PTT ote Pee arte 2 
: though one end of each tube were higher than the other. portable engines and increasing their evaporation per pound of | intended p I have now brought down my repat to 
Mesers, Davey, Paxman, and Davey, show their competitive | coal. It is worth attention. the last avellable moment before post, and hope before t'ie 
engine already described—a corn dryer similar to those for which | Messrs. Fowler exhibit one of a pair of fine engines, the pro- | next impression of THe ENGINEER to supply scm» 
they have already earned a great reputation, and a large assort- | perty of the Queen, purchased by her Majesty to work a farm | further particulars concerning the very few novelties exhibited. 
ment of their vertical boilers and engines, I am happy to say | near London. They also show a double drum engine—I need 
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RAILWAY MATTERS. 

THE Financier believes the railway dividends to be announced 
at the end of this month will be lighter than those declared in 
Atgust last. 

A New York telegram states that the new Erie board of 
directors met on Tuesday, and ordered a thorough investigation 
into the contracts concluded under the Gould administration. 

TxE California and Oregon road has been completed to Cotton- 
wood, twenty-five miles beyond Red Bluff. Regular trains will 
not begin to run until the track is laid to Shasta, fifty-five miles 
from Red Bluffs. 

THE Central Pacific Company have now a large force of men at 
work improving their property in Mission Bay, San Francisco. 
Large warehouses and docks are to be built, the present accommo- 
dations being insufficient, 

A RUMOUR is current in New York that the English shareholders 
are endeavouring to procure the consolidation of the interests of 
the Erie Railway with those of the New York Central Railway 
under Commodore Vanderbilt, 

A TRAMWAY from Pimlico vid Vauxhall Bridge, to Kennington 
and Camberwell, is now completed, and the line will be opened 
for public traffic in a few weeks, A complete and direct rouse 
from Greenwich to Pimlico and the West-end will thus be opened 
out. 

THE Railway Convention between Germany and Belgium was 
signed on Thursday. The Belgian Government will enter upon 
possession of the Belgian portion of the Luxemburg Railway at 
the same time as Germany shall undertake the administration of 
the Grand Ducal portion. 

THE first ralway in the department of the Basses Alps was 
opened on the 8th of the present month ; the portion completed 
is the section of Pertuis, in Vaucleuse, extending to Voix, and it 
forms part of the line from Avignon to Gap ; the stations are 
Mirabeau, Corbiéres, Sainte-Tulle, Manosque, and Voix, 

A GREAT strike is threatened among the employés of the Cale- 
donian Railway, who some weeks ago sent in an application for a 
reduction in the hours of labour. Finding that the directors of 
the company returned no answer to their memorial, the men held 
a meeting at Coatbridge on Monday night last, when they resolved 
that all should give in their notice to leave on Saturday Ist. In 
the meantime, however, it is expected that the memorial will be 
acquiesced in. 

A FELL centre rail engine intended for Brazil, to work inclines of 
1 in 12, on the Cantagallo Railway, after being tested for several 
weeks on the old Whitby incline at Goathland, has been re- 
loaded on a North-Eastern Railway 30-ton truck, and removed, in 
charge of Mr. Laws, North-Eastern superintendent at Whitby, 
and of the makers, Messrs, Manning, Wardle, and Co., 

The experiments have been a decided success, the engine, with 
load attached, having worked on 1 in 104 gradients. 

THE proposed new railway to connect Middlesbrough, Hartle- 
peol, and the east coast collieries, is occupying the attention of a 
number of gentlemen extensively engaged in the com- 
merce of Teesside. During the week the council of the Hartle- 
pool Chamber of Commerce met the council of the Middlesbrough 
Chamber of Commerce, and it was resolved to bring the question 
under the attention of the whole chambers of the iron town. Any 
scheme which will give Middlesbrough an additional outlet for its 
immense production of iron is gladly hailed by those engaged in 
the staple trade. 

THERE is now a total of 60,852 miles of railroads in the United 
States. The cost of construction was, in round numbers, 
3,000,000,000 dols., or 50,000 dols. a mile. The aggregate cost of 
the railroads constructed last year was 225,000,000 dols., at 30,000 
dols. a mile. The increased mileage of railroads constructed in 
1871 was 7453 miles, against 6145 in 1871 and 4999 in 1870. The 
increased mileage of railroads constructed from 1851 to 1861 was 
20 per cent. per annum, and the increase of to e was 50 per 
cent. perannum. From 186] to 1871 the increased mileage was 
10 per cent,, and the tonnage 23 per cent. per annum, 

On Monday afternoon the Lord Mayor received at the Mansion 
House a large and influential deputation, who desired, in the 
public interest, to urge upon his lordship, and through him the 
Corporation of London, the necessity of forming, between Colum- 
bia Market and the terminus of the Great Eastern Railway at 
Bishopsgate, a line of tramway, with a view, by providing direct 
communication with the chief sea port towns of the Eastern coast, 
to contribute to the success of the market as a great retail fish 
depot. The Lord Mayor promised on the part of the Corpora- 
= that the entire subject should have their most anxious con- 
sideration, 


At the Rochester County-court, an action, ‘‘Ramsden r. the 
London, Chatham, and Dover Railway,” was tried a few days 
since. The plaintiff, a barmaid, claimed £8 8s. as compensation 
for loss sustained. She had come by the defendant line to 
Chatham in February last, but her box, containing wearing 
ag wer and other articles, did not reach her until April, and then 
the lock was broken off it, and fourteen yards of silk, a gold chain, 
and other articles had been abstracted. Witnesses were called to 
show that when the box was given into the custody of defendants’ 
servants it was securely fastened. Judgment was given for the 
plaintiff with full costs, 

THE quantity of coal sent by railway from South Yorkshire 
during the first half of this year is very satisfactory. There has, 
it is true, been a falling off of about 3000 tons in Silkstones, but 
in Barnsley coal the tonnage has increased from 69,174 in 1871 to 
106,169 tons in 1872, the first half year in each case. Newtonand 
Co, send the largest tonnage of Silkstone (24,556 tons) and 
Lundhill, of ey 20,576 tons. Fourteen of the principal 
collieries in South and West Yorkshire sent over 66,000 tons to the 
metropolis in April, May, and June. The figures above enume- 
rated show a fair increase, taking into consideration the rise in 
price. It is estimated that the present rates, if sustained, will 
increase the cost of engine yo to several railway companies 
something like £60,000 to £80,000 per annum. 


_ THE report of the Brighton Railway Company shows that an 
increase of gross revenue, amounting to £48,518 for the half-year, 
has been to a considerable extent neutralised by an increase of 
working expenses, amounting to £22,993, the increased cost of 
locomotive coal alone having added £9013 to the expenditure. 
Shorter hours of labour, the introduction of the block system, and 
other measures adopted with a view to promote the public safety 
and convenience, have also added to the outlay. The available 
balance is £54,624, which will admit of a dividend of 15s. per 
cent., absorbing £51,298, and leaving £3326 to be carried forward. 
jw = aut expect eng A to . * - application from 
emplo or an increase of wages, though the agitati 
not apparently reached this line as yet. g nenneen 
ARRANGEMENTS have been made for the opening i 
of a few days of the new Penicuik Railway, me Le fy dag mn 
formally inspected this week by the directors and officials of the 
North British es ich it has been constructed as a 
feeder. The Peni Railway is four miles and thirty-five 
chains in length. It strikes off from the Peebles Railway at 
Hawthornden, and gradually descends to the valley of the on 
the left, passing Roslin Chapel and Castle, and ing the Esk 
by a bridge of eleven arches, at a height of 96ft. from the bed of 
e river, There are two long t one of them being 334ft. 
and another 225ft, ry to the Pe station and Dal- 
more paper t one point of the li i 
be diverted into a new ot pe suteining: wells tah thee 








NOTES AND MEMORANDA. 


Dr. ANGus SMITH gives a rule for ascertaining the amount 
gn ae dees Me ee 
that the air does not give a precipitate when a 10} ounce bottle full 
is shaken with half an ounce of clear lime water,” a sanatory regu- 
lation which can easily be carried out, 


Ir has been a question in Paris of replacing the present bronze 
money by an alloy of aluminum. The adoption was supported by 
M. Sainte-Clair-Deville, but on a | MM. de Marcotte de 
Quiviéres, the director of the Mint, Peligand, chemist and 
assayer of coin. The reasons pro and con. are not yet made public, 
but the Government is recommended by the commission of the 
Mint to continue the experiments with aluminum. 


A LARGE number of manufacturers and scientific gentlemen 
bled on Wednesday week at Clegg Hall Mills, near Rochdale, 
to witness a new process of cleansing wool by a cold method and 
without the use of alkali. The liquid employed is fusel oil, and a 
large bale of wool, greasy and dirty as possible, was submitted to 
experiment. We understand that the opinions expressed were 
om to the process, which is that of Messrs. Paul Toepler 
and Co, 

AccorDING to M. Rénault, of Paris, if a drawing be made on 
strong glazed paper with glutinous ink, and the lines be after- 
ward covered with a metallic powder {the bronze powder of com- 
merce), and if the drawing thus prepared be pressed upon a sheet 
of sensitised per, the lines of the original drawings are repro- 
duced in black y the chemical action of the pulverised metal 
upon the sensitive paper. By softe’ the ink with the vapour 
of alcohol, and renewing the bronze when it is exhausted, many 
impressions may be produced.—Scientific American. 


A LATE number of the Grocer publishes the tea statistics of the 
United Kingdom for the past seventy-one years, In 1801 the 
quantity of tea consumed was 23,730,150 Ib., the average 
price of which was 4s. 2}d. per pound. The population then 
numbered 15,828,000 souls, making the yearly amount of the 
beverage drunk by each person average 1 Ib. 80z. In 1871 the 
consumption had risen to 123,401,889 lb., but the price had fallen 
to 1s. 105d. per Ib. The total population had grown in numbers 
to 31,513,000, and we judge that the taste for tea must have in- 
creased in the same ratio as its cost decreased, as in the last 
mentioned year the average of each individual was 3 Ib. 15 oz. 


THE Scientific American says :—“‘ From the report of the pro- 
ings of the Brewers’ Congress, lately held in this city, we 
learn that the amount of fermented liquors brewed during the 
year ending June 30, 1871, wag7,159,740 barrels, being an average 
of 92 glasses each to every man, woman, and child in the country. 
Assuming the beer to have been consumed in the State in which it 
was manufactured, each individual in New Jersey averaged 292 
glasses, in New York 261 glasses, in Maine, probably on account 
of the liquor laws, 74 glasses, and in Texas but five glasses. These 
data may be of value to our Teutonic fellow-citizens in finding 
their choice as to the States in which they may in future locate 
their beer manufactories, 


THE Society of Sciences of Haarlem has named the following 
subjects for competition for essays, to be sent in before January 1, 
1874:—(1) A study in detail and exhaustively of the influence 
which chemical and_ physical modification of the solvent exercise 
on the form of carbonate of lime when deposited from aqueous 
solutions. (2) A critical examination of ae various hypotheses 
on the origin of polar aurors, and the relations between the polar 
aurore and other natural phenomena. (3) On the changes which 
stone fruits undergo during their development. (4) On a satisfac- 
tory means of yn mr J the temperature, the degree of humi- 
dity, and the density of the atmospheric air at a considerable 
height above the surface of the earth, Also before Jan. 1, 1875: 
—An exhaustive study of some Linnean species, chosen from those 
which present more or less divergent forms. The prize for each 
of these essays consists, at the choice of the author, of the ordinary 
gold medal of the society, or a sum of 150 florins, with an addi- 
tional 150 florins if thought worthy. The memoirs may be written 
in Dutch, French, Latin, English, Italian, or German.—Naturv. 


M. FLAMMARION makes the following remarks, on the time 
planets would take to fall into the sun, in Les Mondes :—Sup- 
a the earth to be arrested in its course, and the centrifugal 

‘orce thus destroyed, the earth, being left to the first force, would 
fall to the sun with a uniformly accelerated motion. It would 
take about sixty-four days in its fall, and would reach the sun 
with a velocity of 600,000 metres in the last second, or at the rate 
of about 360 miles for that second. The following are the figures 
obtained from a calculation of the time the planets would take to 
fall to the centre of the sun, supposing their motion to be arrested. 
(The calculations are based on the mean distance of each planet 
from the sun.) 





Mercury .. a. d6..o5 oo. oo 15°55 days. 
Venus os 66 SO Ob 6c @s 45 46 @ so73 CO, 
Earth 66 00 ©8 06 Be 08 46 «6 os 64 57 

Mars eo 0s 6s 0s 08 6s 66 Se (fe ww 
ie en, ae, ek Oe ak ay oe 75ST, 
Saturn a a ye ae os «6 oe an 190193, 
ee ee ee ee ee eee eee: 
Neptune oc oo oc cc cc co co co co 1068873 ,, 


INTERESTING experiments were recently made by Messrs, Leygue 
and Champion to ascertain the temperature at which certain 
explosives ignite. They used for this purpose a bar of copper, 
which was heated at one end only. It was provided with small 
grooves, placed 10 centimetres apart from each other, and pro- 
vided with metallic alloys of different fusibility, so that the tem- 
perature of each part of the bar was easily ascertained. The 
substance under trial was then strewn upon the bar in small quan- 
tities, and the place where it ignited gave the temperature of 
—_— Thus was it shown that, for their explosion, was required 
or :— 
Deg. Deg 
Cent. Fah. 





Chassepot percussion-cap powder .. .. «. «. oe IL «. S74 
Fulminate of mercury a ++ «2 cf of 200 4. 302 
Equal parts of sulphur and chlorate of potassium .. 200 ., 392 
Gum-cottum 2. 2. 2s «s oc co co co co co co 290 oo 428 
TRUOGRPCREEE® 2o 0s 00 cc ce 0e se 0s os ce SB ce 6G 
CONDUIT cs ce 0c 00 ce 2 00 06 0s cc. SB co 6809 
Cannon powder... .. .. +2 ee £95 562°8 
Picrates of mercury, lead and iron .. 206, 5646 
Picrate powder for to: OCS ne we ee 3815 5988 
a ” musket .2 cc co ce ee 358 oe G62 
pa nae cannon oo 6 eo oe eo 380 of 7158 


WE Se Pager Pe “ Journal mS the Society of Arts” that a 
series of trials of dynamite as a i nt were made during 
the past year at the Biassa tunnel, a Tine of railway now in 
course of construction between Genoa and Spezzia, and which fully 
show the superiority of that substance over ordinary blasting 
ene and especially when water is met with. Eastern end : 

limestone and hard dolomite. (1) With ordi blasting 
powder, 203 metres of tunnel driven 7°50 square metres in section 
in 200 days, or at the rate of 1°015 metres per day of twenty-four 
nye (2) With dynamite, 300°80 metres run of equal section in 


80°75 metres run of tunnel, 7°050 metres in i ven 
in 190 days, or 0°425 per day of -four hours. (2) With 
dynamite, 107°10 metres run of tunnel of above section in 17! 
days, or 0°63 per day, showing 0°25 per day in favour of dynamite. 

tthe aeddete 
with gunpowder as compared a sa francs 
per cubic metre was found to be when the latter sub- 
stance had been used, 





MISCELLANEA. 


In consequence of the advance in the price of coal, the Hudders- 
field Corporation have advanced the price of gas 4d. per 1000 
cubic feet. 

OnE of the massive boilers of the Hercules has cracked, and it 
will probably be the end of July before the vessel can leave 
anchorage. 

Sanction has been given for the placing of a light fon Dunree 
Head, und a pier light at Buncrana, for the better marking of 
Lough Swilly. 

THE coalowners of Bolton district on Tuesday advanced the 
price of coal half-a-crown per ton, that being the fifth advance in 
the space of four months. 

A CONFERENCE on technological examinations is to be held at 
the rooms of the Society of Arts on Saturday (to-morrow). Mer- 
chants, manufacturers, and others interested in the movement are 
invited to attend. 

THE Portsmouth News states that a gentleman has volunteered 
the gift of £1000 to be applied to such improvements of the in- 
terior of Romsey Abbey as may be recommended by an architect 
of eminence and approved by the parishioners, 

A most favourable report has been received of the behaviour of 
theGlatton on her recent passage from Spithead to Portland. The 
passage was rough, the seas making a clean breach over the ship, 
wetting everybody through, even on the flying deck, as the spray 
dashed over her, yet the ship behaved splendidly, and all on board 
feel increased confidence in her. 

THE new turret ship Hydra has sailed from Glasgow to Ports- 
mouth. The Hydra is sister to the Glatton, and is one of a 
number of vessels, novel in their construction, which are bein 
built principally for coast defence. The Hydra will be arme 
with four guns of the heaviest calibre, Her engine power is 
capable of propelling her about twelve knots an hour. 


THE Sheffield file manufacturers continue to receive very heavy 
orders, despite the recent advance, Advices from New York 
speak of the supply of leading foreign goods as being very light, 
particularly butchers’ files and edge tools, &c., the greatest part 
of each arrival being absorbed by orders on h Several of the 
principal file houses are much hindered by the scarcity of hands. 

THE Emperor of Japan was recently witty ; he was shown the 
corking of a bottle of wine by a steam hammer. He requested 
that the hammer might be made to uncork the bottle, as that was 
the most serviceable proceeding. It was explained that it was 
powerless to do so, when his majesty signified his intention of 
taking the shine out of ‘the hammer—uncorked the bottle, and 
called for glasses. —Glasgow Weekly Mail. 

Iron shipbuilding is becoming an important industry in 
Denmark. At present several vessels of 1000 tons are being 
built, and one of these, it is stated, will be employed in laying 
down the telegraph cable between China and Japan. Two 
steamers, the Rolfe and the Thorwaldsen, have lately made the 
passage to this city, and are the first iron vessels built in Den- 
mark that have ever entered the port. 

A PROPOSITION has been entertained to tunnel under the Strait 
of Canso, between Nova Scotia and Cape Breton, where the strait 
is only two and a-half miles wide, for the purpose of connecting 
the island of Cape Breton with the mainland. The cost is esti- 
mated at 2,500,000 dols. Nature says this idea is connected with 
a proposition to run a line of steamers from Glasgow, or other 
British port, to Louisburg, the most easterly point of Cape 
Breton. 


Tue Leeds Borough Water works have just had a new high 
level reservoir added to their scheme in order to give Moortown a 
constant supply. It is about 130ft. in length and 90ft. in width, and 
in accordance with modern notions, is arched over with a groined 
roof, having iron girders and tie rods on brick pillars. It is sup- 
plied by an Sin. main laid from the pumping station at Headingley, 
and should prove a useful addition to the borough waterworks 
scheme. 

In one or two branches of the Sheffield cutlery trade agitations 
are going on for higher wages, and a similar movement appears to 
be on foot amongst the miners and ironstone getters at Staveley. 
The men at the last mentioned ry in the employ of the 
Staveley Iron and Coal Company, held a meeting on Wednesday 
last, when it was resolved to appoint a deputation to consist of 
two men from each of the company’s six pits, to wait upon Mr. 
Markham, the managing director, in order to request an advance 
of 10 per cent, on present prices. 

THE accident which hap; 1 in the beginning of April lart to 
the port of Glasgow graving dock is being rapidly repaired, and it 
is expected that the contract will be completed about the spring of 
next year. The dimensions of the new dock will be 310ft. length 
of floor, 45ft. width of entrance, 1léft. — of sill at high 
water ordinary spring tide, and 6ft. depth of sill at low water. 
The contractors are Messrs. John Coghill and Co., of Glasgow, 
who will be heavy losers by the unfortunate accident that has over- 
taken their operations, in the falling-in of the boundary quay. 

On Saturday the agents of the Northumberland Miners’ Asso- 
ciation met the coalowners in Neweastle, and asked for an 
advance of 20 per cent. on the present wages. The masters 
offered 10 per cent. In March the miners of Durham county got 
an advance of 20 per cent., and they have asked a further advance 
of 15 per cent. The masters also offered them 10 per cent. The 
coalowners pointed out to the Durham representatives that 
during the past twelve months {the production of coal had de- 
creased 20 per cent., and that the average working days of the 
men were only eight in the fortnight. The men’s representatives 
denied this, It is expected that the coalowners’ offer of 10 per 
cent. will be accepted. 

Apovt 40,000 miners from all parts of Yorkshire and Derby- 
shire met at Barnsley on Monday, under the presidency of the 
mayor of that town, who said they had met to congratulate each 
other on the prosperous state of the business in which they were 
engaged. In addressing the meeting Mr. Plimsoll, M.P., admitted 
that the price of coal had during the past year gone up enormously, 
but the advance to the men had not been correspondingly great. 
He argued, however, on the authority of a coal-owner, that at the 
pit mouth three-fourths of the coal only realised last year’s prices, 
which were exceptionally low, and he advised the men to put out 
about one-fourth more stuff, which would result in benefit to both 
themselves and their employers. Mr. G. Potter attributed the 
present price of coal to the combination of the coalowners. 

WarkwortH Harbour has been under energetic management of 
late. The water in the harbour has been made much deeper, the 
inner bar has been swept away, and the owners of Broom and 
other collieries have given ready terms. During the past two 
months, therefore, the harbour has been crowded with shipping of 
all nations loading coal for most parts of Europe. Messrs. Meek 
and Nesbitt, of derland, are carrying out further improve- 
ments, under the direction of Mr. Andrews and the Warkworth 
Harbour Commissioners. The slake at Amble has been cut off 
from the river with a rubble wall, and instead of the ballast 
brought in with the ships being piled up into hills, it has been 
utilised for filling up and lev the slake. It is intended to 
carry the straiths further into the river, so that vessels may load 
in di water. The channel has been considerably deepened and 
straightened. Very 
tity of coal is shipped from the 
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but when the shipping p! 
other collieries in the neighbourhood, which now send 
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ROYAL AGRICULTURAL SOCIETY’S SHOW, CARDIFF —8-H.P. PORTABLE ENGINE. 














MESSRS. E. R. AND F. TURNER, ENGINEERS, IPSWICH. 


SIDE ELEVATION 


THIS engine embodies the patent of the makers for their piston 
slide valve, and of Messrs, Hartnell and Guthrie for the governor 
and side frames, It is especially adapted for high piston speeds 
and pressure, working during the recent trials at the Cardiff 
show at 80lb. pressure, and 360ft. of piston speed per 
minute, Under the usual arrangements of portable engines great 
strain is thrown on the boiler, frequently causing leakage of the 
seams, and loosening the bolts for securing the crank shaft brackets. 
In this engine a rigid connection is formed between the cylinder 
and crank shaft bearings by means of light wrought iron side 
frames of rectangular section. These are bolted to the cylinder at 
one end, and at the other embrace the adjustable bearings of the 
crank shaft, where they are supported by two transverse plates 
only, secured to the boiler. One of these plates also carries the 
feed pump. A wrought iron stretcher plate between the frames 
carries the guide bar. The safety valve and starting valve are on 
the cylinder, The engine is practically self-contained, and nearly 
all the working strains are borne by the frames independent of the 
boiler. The engine has no throttle valve, the speed is regulated 
by varying the position of the slide valve eccentric, The governor 
is placed in a drum on the crank shaft adjacent to the eccentric, 
containing two cast iron weights placed on opposite sides of the 
shaft connected by a tie rod, so as to radiate in opposite directions. 
The centrifugal force is counteracted by two strong springs 
adjusted to give the proper speed. The eccentric is not keyed on 
the shaft, but turns on a point near the circumference. The 
governor drum is readily moved from the position of forward to 
backward gear, The governor weights when opening from the 
overrunning of the engine, push the eccentric towards midgear by 
means of a curved link, and this controls the engine. The main 
peculiarity of the piston slide valve is that the metallic king 
rings are fixed and flush with the body of the piston for a distance 
suflicient to cover the ports, while they are elastic through the 
remaining portion of the circle, thus securing as perfect an 
admission of steam as is obtained in the common slide valves, but 
with the eee advantage of being equilibrium. 

The cylinder is 9in, diameter, the stroke 12in., the steam ports 
5hin. by lin., about 3in. long, the lap jin., the exhaust ports 
Shin. by 1jin. It is surrounded by a steam jacket which drains to 
the steam boiler. The first cover is also steam jacketed, the back 
cover contains a hollow space, but not communicating with the 
boiler for convenience of removal when the steam is up. The 
steam is supplied to the cylinder independently of the jacket by 
means of an internal pipe perforated near the smoke-box end. 

The boiler has a tubes, 1fin. outside diameter, 6ft. 2hin. 
long between the tube plates. The fire-grate is three and a-half 
square feet in area, total heating surface 184°25 square feet. The 
exhaust is carried outside the boiler to the smoke-box, its 
emission boggy | nee through a 2fin. orifice just above the upper 
row of tube, e communication with the exhaust is so arranged 
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that sufficient exhaust steam is «condensed to heat the water in 
the feed tank to a temperature from 140 to 180 degrees, 

At the recent trials this engine made the longest run 
without separate expansion valves, and it is well observ 


et made 
that the 









TRANSVERSE SECTION 
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quantity of water used per dynamometrical horse-power 
much the same as that of the best engines with double valves, The 
engine is not intended to be a racing engine proper, but only as an 
exact specimen of the work turned out for general use, 








THE HENDERSON PROCESS. 


WE have received the following test certificate of wrought iron 
made by this process from Linthorpe (Cleveland) grey forge pig 


Result of Experiments to ascertain the Elastic and Ultimate 


iron at Messrs. W. Whitwell and Co., Thornaby Ironworks, 
Stockton-on-Tees :— 


Tensile Strength d:c., of Twelve Pieces of Bar, received from 


Mr. James Henderson at Stockton, 






































Stress $ Extension. 
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BA | Rog | Bo ¢ “|S @/[#F # | ge | 

G Turned.| Ib. Ib. |percent.|percent.} lb. [per cent. | per cent, 
1954 |No. 2, Lot 1, rolled... 564-250 | 36,700 | 64,870 | 56°6 27°6 | 89,597 | 1°62 21°4 Fibrous. 
1955 |No, 2, Lot 1, water... ...|  ,, 54,200 | 75,920 | 71°4 4°8 | 79,748 | 0°00 2°4 30 per cent. granular. 
1956 |No. 3, Lot 1, rolled... ...|  ,, 32,600 | 60,110 | 54°2 49°6 |119,262| 2°70 28°2 Fibrous, 
1957 |No. 3, Lot 1, water... ...|  ,, 56,700 620 | 62°6 18°4 |111,054 | 0°00 7°2 | Fibrous, 5 pr ent. granular. 
1958 |No. 4, Lot 1, rolled... ..) ,, 31,300 | 55,720} 56°2 54°8 |123,274| 3°78 32°4 Fibrous, 
1959 |No. 4, Lot 1, water... ...) — ,, 50,700 | 75,690 | 67°0 47°2 |143,348 | 0°00 11°0 as 
1960 |No. 2, Lot 3, rolled - 31,800 | 53,720 | 59°6 52°4 |112,857| 4°04 28°2 ee 
1961 |No, 2, Lot 3, water ee 34,700 | 62,870 | 55°2 44°8 |113,891 | 0°96 20°4 ve 
1962 |No. 3, Lot 3, rolled... . “ 29,500 | 52,540 | 56°1 52°4 |110,378 | 4°30 24°8 as 
1963 |No. 3, Lot 3, water a 35,900 | 59,110 | 60°7 47°2 |111,947 | 0°76 17°6 ” 
1964 |No. 4, Lot 3, rolled... ...! — ,, 30,100 970 | 591 52°4 | 107,071 5°34 29°8 is 
1965 |No. 4, Lot 3, water ... ve] oy 32,300 | 56,980 | 56°7 44°8 | 103, 1°22 23°0 “ 











| ings, which have been executed in the classes during the year 











Those marked ‘‘ water” were heated and cooled in water, the others were tested as rolled. 


The Grove, Southwark-street, London, 8.E., June 27th, 1872. 


Lot 1 was fine grained in the muck or ey bar, Lot 3 was 

fibrous in the muck or puddler bar, Nos. 2, 3, and 4 are common, 

best, and best best respectively, common bar was from once 

heating and rolling the muck No, 3, or best bar, was heated 

Foon in ball furnace. No, 4, or best best, was heated twice in ball 
‘urnace, 





ScrENcE AND ART DEPARTMENT.— The examination of students’ 
works submitted from night classes for drawing, and from schools 
of art, in eo for payments and prizes, has recently been 
concluded. m 397 night classes 56,016 works have been 
received, From 114 schools of art 73,226 works have been sent 
up, making a grand total of 129,242 drawings, models, or paint- 





Davip Kirkar py. 


ending in April last. This is an increase over 1871 of 19,051 
works, These works were first submitted to a preliminary exami- 
nation, each school being taken separately by a committee of 
examiners, who awarded 1100 third grade prizes, and at the same 
time selected from the mass 1208 of the best and most advanced 
works for reference to the national competition, in which all the 
schools of art in the country compete with one another. Ten 
gold, twenty-five silver, and sixty bronze medals have been 
award er with a number of prizes of books. The prize 
works of this competition, er with as many of the other 
page sae works as space could be found for, are now exhibited 
in the western on the ground floor of the South Kensing- 
ton Museum, where they will remain open for the i ion of 
persons interested in art education and the public until ber, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue dela 

BERLIN.—Mesers. A. AsHER and Co., ti Sater den Linden, 
VIENNA.—Mesars. Gzroup and Co. 

LEIPSIC.—ALPHONSE Desa, 4 

NEW YORKE.—Wititmer Rooers, 47, Nassau-street 








PUBLISHER'S NOTIOE. 


This week is published a double number of THE ENGINEER, 
containing the Index to the Thirty-third Volume, including a 
complete classified list of the patents issued during the past six 
months. Price of the double number. 1s. 


TO COORRESPONDENTS. 


o9 2 ae & ee Seen 
must therefore request our correspondents copies. 
*,* All letters intended for insertion in THE Encin or contain 
ing questions, must be accompanied by the name address 











of 


the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, im order that 
answers received by it may be forwarded to their destination. No 

ice will be taken of communications which do not comply with 


tons, 

Corrv, Mr. J. De Norman.— Subseriptions received, £2 16s. 6d. 

J. M. (Lianelly).— Write to the English representative, Mr. F. A. Paget, 1, 
Seymour-chambers, Charing Cross, who will give you all information. 

A Youna Firrer.—(1) You are quite right. (2) We could not spare the 
space to explain the matter to you. See “ Burgh on the Slide Valve.” 

lonacis.—Consult any treatise on the steam engine, such as “ Bourne’s 
Catechism.” 

J. H. T. (Manchester).— Write to the Machine T , 2, West- 
minster-chambers, Victoria-street, London. 

A. B. (8t. Petersburg).— Mr. Hansard, Great Queen-street, London, will be 
able to furnish you with the “ Reports on Railway Accidents.” The book 
you refer to is not yet complete. 

A Constant Reaper.—This is a question we are asked, and 
which we as constantly answer. There is no rule whatever by which a man 
is or is not authorised to write “ CB.” aflerhis name. It is a misfortune 
that it is 80, 

K. A.—It is correct to say that the surface of the earth rotates ‘faster at the 
equator than at the poles. That is to say, of two given objects, one on the 
equator and one near the pole, the former will rotate through a greater 
than the latter in the same time. 

. 3. S.—There is no special work on the subject, but you may find a good 
deal of information in the following works and papers:—Baird Smith on 
“* Irrigation and Drainage,” Col. Cotton on the same subject in India, Mr. 
Bateman’s account of the Bann Reservoirs, in the proceedings of the Insti- 
tution of Civil Engineers, Mr. Mallet’s papers on impounding water, in 
Weale’s “Quarterly Papers on Engineering,” Professor Rankine on 
“* Masonry Dams” in Tue Enoineer for January 5th, 1872, and many 
other papers on kindred subjects in THe ENGINEER 

Correction,—ZIn the letter of our correspondent at the Cardiff Show, in our 

last number, an unfortunate ‘usion occurs. Through a printer's 
mistake a portion of type in the Afth paragraph of the third column, page 
22, commencing with the word “‘left,” and ending with *‘ Round this is 
coiled the,” was dropped in amid the description of Ransome’'s beaters. 
These fifteen lines should have followed the bottom line but one of the pre- 
vious column. The misprint of “ card” for “cord” is too obvious to con- 
Suse anyone, 
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SUBSCRIPTIONS: 

Tae Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numoer) .. «2 «oe £0 148. 64, 
Yearly (including two double numbers)... .. £1 9a. Od. 
extra charge of two shillings and sixpence per annum will 
INEER is registered for transmission abroad. 


Uf credit occur, an 
be made. 


FOREIGN SUBSCRIPTIONS. 


Ta consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 


Remittance by Post-office Order. 
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ADVERTISEMENTS. 
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THE PRICE OF IRON. 

“Most we look for a speedy change in the enormously 
high quotations that now regulate transactions in the iron 
market, or are we to make up our minds to submit to 
them for a long time to come?’ This is the question 
which we hear upon every hand where iron is either used 
or purchased. speedy and very sensible change must 
certainly not be anticipated. Nevertheless the day of low- 
priced iron is gone—never again to’return. Very different 
will be the quotations of the next, as com with the 
= quarter of a century. There is now before us a tabu- 

ted statement prepared by the chairman of. the Iron- 
masters’ Association of South Staffordshire and East Wor- 
cestershire, showing the “list” price of Staffordshire bar 
iron in every — of every year, extending back to the 
year 1850, inclusive. That return shows that in the two 
and twenty years closing with 1871, the price of Stafford 

ire bars was :—For eleven quarters, £6; for fifteen 








quarters, £7 ; for seventeen quarters, £7 10s.; for thir- 
teen quarters, £8 ; for ten quarters, £8 10s. ; for eleven 
quarters, £9; for four quarters, £9 10s.; for four 
quarters, £10 ; for three quarters, £11. Thus the average 
price of Staffordshire bars at the works was in that period 
£7 18s. 10d. At this hour Staffordshire bars are quoted 
£16 at the works ; indeed £16 12s. 6d. at the works of 
the Earl of Dudley. Staffordshire bars are now, there- 
fore, a good £5 a ton higher than they have been at any 
time since a twelvemonth before the first Exhibition. We 
have likewise before us ‘a return showing that throughout 
the second quarter of the year 1825 Staffordshire bar iron 
was £14 a ton at the works, The return shows that that 
was also the price during the first quarter of the same 
year. There is reason, therefore, to conelude that finished 
iron is higher in price now than at any period since the 
ill-requited ingenuity of Cort enabled us to manufacture 
finished iron by rolling. During how much of the interval 
between the years 1825 and 1850 Staffordshire bars 
remained at £14 we have no means at hand of knowing ; 
nor, as to so remote a date, would the knowledge, if we 
it, avail us much for our present purpose. 

As to the past two and twenty years, however, we have 
shown that the maximum price in that period had no 
longer life than three parts of a year. The existence of 
the quotation was more fitful than even that period would 
signify ; for it happened that £11 was the price only in 
the first quarter of 1853, in the last quarter of 1854, and 
in the first quarter again of 1855. The present year will 
set before £11 reappears. Seventeen years, therefore, 
have elapsed between its early and its late appearance on 
the list of Staffordshire prices. It came upon the scene sud- 
denly, but it disappeared with less rapidity. £6 had 
been the price throughout 1850 and 1851 and the first 








three quarters of 1852. The last quarter of that year | 


£7 was the price. Having strutted its little life of three 
months in the beginning of 1853, £11 gave way to £10, 
in the second quarter to £9 up to the close of the year, to 
£10 during the first three quarters of 1854, and then, after 
a six months’ life, it dropped down to £8 throughout the 
Midsummer and Michae quarters of 1855, when £9 
came back, and held its own till the close of 1857. From 
that time till the close of the second quarter of 1863, 


prices fluctuated between £8 and £7—a low price, which | 


did not, however, reappear till the second quarter of 1868, 
from which time it remained on the books till the third 
quarter of 1869 had gone. 
quarter of 1871, when the advances under which we are 
all groaning began with £8 10s. How rapid has been 
the advance from £8 10s, to £16 we need hardly mention. 
We have at present hardly got out of the second quarter 
of 1872. 

What the past has been we have shown. Before we 
venture upon reasons why we are not speedily to return to 
the past in the matter of prices, let us dwell for a moment 
on the causes that have led to the present. No reader of 
Tue Encineer need be told that the increased production 
of iron throughout Great Britain in the past quarter of a 
century has been very striking. During that interval the 
great Cleveland district has sprung from comparative ob- 
scurity into a prominence that will soon place it far in 
advance of every other in the world for magnitude, as well 
in finished as in pig iron making. Our total output of pig 
iron last year was 6,430,000 tons, about twice the quan- 
tity made twenty years before. In 1868 the make was 
4,970,206 tons, in 1869 it was 5,445,767 tons, and in 1870 
it was 5,963,515 tons. Notwithstanding all this, the con- 
sumption has gone on steadily outstripping the produc- 
tion. It has been shown with reference to pig iron in 
Glasgow, and merchant bars in Liverpool, that whereas 
the increase in the exports of pig iron in 1871 over the 
shipments, say, in 1864, exceeded 127 per cent., the increase 
in the weight manufactured at home was only a little 
more than 26 per cent. 


£8 followed till the last | 


Further, while the export of ma- | 


nufactured iron during the same period exhibits an aug- | 


mentation of 94 per cent., the increase in the quantity 
remaining for home consumption may be set down as only 
3 per cent. But the stock at the close of 1871 was about 
350,000 tons less than the quantity on hand at the end of 1864. 
The actual increase in consumption was therefore about 14 
per cent. In 1871 there was a total increase in the exports 
of pig and manufactured iron of 346,000 tons over the ship- 
ments in 1870; and it is pointed out that in the quantity 
retained for home consumption there was an increase of 
154,000 tons, “to which must be added 224,000 tons for 
diminished stocks at Glasgow and Middlesbrough, making 
a total of 378,000 tons, leaving out of calculation the reduc- 
tion of the stocks held in other districts,” as to which no 
record is published. How rapid has been the pro of 
the subsequent depletion of stocks both of ate ratie 
and pig iron everyone is aware who has attempted to get 
a prompt supply of either at any time in the six 
months. Painful enough is his conviction, too, of the utter 
impossibility there is of getting what he now requires, 
either for his foundry or for fitting-shop, without the 
greatest difficulty, and often after much delay. 

This brings us face to face with the probabilities of the 
future. The increased demand sprang up after a con- 
siderable lull, extending throughout the six years between 
1864 and 1871. The production has been under the 
demand in an increasing ratio from the reappearance of life, 
which came upon us naturally, not suddenly, but gradually, 
becoming very marked however, se soon as stocks were well 
eaten into at the close of last year. Before the shipping 
season has closed—in about six or eight weeks hence—the 
dearth of sufficient supplies of iron to meet consumers’ re- 
quirements will be distressing. Already Russian buyers 
of rails are offering £12 per ton up to that time, and it is 
the belief of a Scotch ironmaster of foremost position that 
Scotch warrants will go up to as high a figure as £7. And 
it should be added that the price of pig iron has advanced 
since September in even greater proportions than we have 
shown has been the case with bariron. Of this intimation 
is given in our Birmingham letter this week. At the 
close of the shipping season so many orders will be left on 
hand that, even for the ports that are closed by the frost, 
much work will have to be completed for next term; 





whilst for the markets nearer home, and for the States and 
our own dependencies and the home market, there will 
still be forthcoming orders in number and value that in the 
present disposition of the men to work so little time— 
either at the ironworks or the colliery—will altogether 
prevent the production from wetalins the supply, 
and, therefore will keep — from dropping to anything 
like the extent that people, reasoning from the past, are in- 
clined to anticipate. All our ingles must be based 
upon a ‘eg long period of high prices both of iron 
and coal. How long, time alone will show. Enterprise 
and machinery are both coming to our aid, but their action 
will be tardy in comparison with the needs of consumers 
the world over. 


WATER CONTAMINATION AND SPECULATIVE CHEMISTRY. 


Viewine the indispensability of water as an article of 
large consumption in our dietary rations, and considering, 
moreover, that it is an article of diet which, unlike many 
others, admits no possibility of choice to the inhabitants 
of a large city such as London, one cannot wonder that se 
much popular anxiety is shown in respect to its noxious 
impurities. We emphasise norious becausé, without such 
adjective qualification, the word impurity, used in its che- 
mical and obvious sense, would cease to convey to the 
general public any intelligible meaning. Now, unfortu- 
nately, the question, What is a noxious water impurity / 
has to be begged; and as to the response there exists—not 
only amongst individuals of the general public, but 
amongst water analysts themselves—a wide divergence of 
opinion. The case is one that imposes special difficulty on 
the analyst, for the reason that he starts from no fixed 
point or condition having special claim to the designation 
“normal.” If such a thing as absolutely pure water 
had been presented to us anywhere by Nature—if demon- 
stration had been made that such absolutely pure water 
was better than any variation from that standard for 
dietetic use—then the chemical analyst, in laying the results 
of his experiments before the public for purposes of 
general utility, would have been absolved from many dif- 
ficulties and causes of error which now beset him, Pro- 
ceeding from analytical deductions to practical means for 
ameliorating the condition of a given water supply, he 
would know at least what to aim at, even though the re- 
sult achievable might—as it assuredly would—fall short 
of the aim. He would try, by all expedients in his power, 


to approach the condition of distilled water—a liquid com- 
pound of oxygen and hydrogen wholly, nothing dissolved 
in it—not even atmospheric air. Now, such a liquid is 


absolutely foreign to nature. When artificially prepared, 
and tried for purposes of experiment, it is con om be so 
ge one to health that such water has to be aérated be- 
ore the stomach can gratefully receive or advantageously 
appropriate it. Were there a possibility of furnishing 
London with no water but distilled water, and that in 
adequate quantity, such water must actually be more or 
less contaminated before adaptation to the dietetic needs 
of man. Without aérial impregnation at least, it could not 
be readily digested, and without the presence of a small 
amount of mineral matter—by preference, lime carbonate 
—it would rapidly corrode all lead with which it might 
come into contact, and thus—lead tanks and pipes being a 
necessity—would induce universal poisoning. 

In consequence, then, of unacquaintance with the best 
standard of water for dietetic purposes, the reports of 
water analysts have of late years shown more divergence 
than might have been expected from professors of a cor- 
rect science, This divergence is more physiologically spe- 
culative than rigidly chemical, attributable not so much to 
variations of record in regard to things found as in 
respect to methods of grouping them, and to speculative 
opinions founded upon them. In cases where the water 
analyst is a medical man considerable license may be 
accorded for expressions of belief as to nocuity or innocuity, 
though even then the analyst would perhaps do well to 
publish mere records of analysis, leaving independent 
minds to fix relations and impute physiological qualities to 
things found, which the analyst Fimeelf could hardly do 
without begetting the impression that he may have con- 
ducted the analysis under influence of bias, 

Far be it from our meaning to impute to any analyst of 
experience and reputation that the influence of any bias 
would affect his estimation or non-estimation of this or 
that material. We have already explained that the real 
difference between non-accordant chemical reports of one 
and the same water is referable to variation in mode of 
grouping things found partly, but still more to collateral 
inferences and deductive guesses, To give a frequently 
occurring example, the following may be cited:—A portion 
of water holding nitrite or nitrate of ammonia—perhaps 
both—is sent for analysis to two different chemists, one 
of whom is under the firm conviction that the salts in 
question can only find their way into water through pre- 
vious sewage contamination, whilst the second chemist 
holds the contrary belief that nitrite and nitrate of am- 
monia can find their way into water through electrical and 
atmospheric —- Now, according as the results of 

ysis may have been set down and commented upon 
under the influence of this belief or that, the reports may 
vary in tendency from the point of absolute condemnation 
of the water for dietetic pu to the opposite extreme 
of proclaiming it wholly salubrious. There is nothing pre- 
judicial to health in either nitrite or nitrate of ammonia 
to the possible extent of their existence in any sample of 
water. The presence of these salts is merely laid hold of 
as furnishing collateral proof of another and previous con- 
dition, the insalubrity of which is fully itted. We 
consider it a subject to be regretted that of late years there 
has been a tendency to prosecute chemical analyses under 
a system of collateral proof and inference, which if not 
guarded against threatens to | uncertainty into what 
ought to be a certain science. What, too, awakens much 

t is the fact that, under the aspect of extreme precision, 
this prosecution of analysis by collateral proof, or rather 
inference, not unfrequently gives rise to inevitable and 
abundant error. Thus we emphatically protest against the 
use of quantitative colour tests on any possible occasion; 
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but, perhaps, our objection lies in the highest degree against 
these agents when used as now commonly prevails in 
water analysis. The time is not so far removed when evi- 
dence of the balance—weighing—was alone accepted as 
worthy of faith in any statement of things found in the 
progress of analysis. At present, in many sorts of analysis, 
weighing has become rather the exception than the rule, 
volumetric estimation having supplanted it. There is 
nothing to be urged against the cases of volumetric analysis, 
in which weighing is indirectly involved; as, for example, 
in comparing a known volume of chloride of sodium solu- 
tion of known strength with a corresponding volume of 
solution of nitrate of silver. In that case and others similar, 
theoperation of weighing, instead of being wholly dispensed 
with, as at first would seem to be the case, is only thrust 
a stage back, namely, back to the operation, by which the 
original test solution was made. The class of volumetric, 
so called guantitative, estimations to which we emphatically 
object, comprehends. the professed estimation of various 
things, not qualitatively but quantitatively, by judging of 
the precise depth of tint imparted toa fluid on addition of a 
stated constant quantity of test solution in a glass vessel 
of assumed constant shape and capacity. We are loth to 
impugn by name any test which bears the name of a che- 
mist who devised it, but water analysts will easily recog- 
nise one test of this description as especially present to our 
minds. We impeach the accuracy of this sort of miscalled 
quantitative chemistry altogether, Under no circumstances 
would the application of such a test evolve correct quanti- 
tative results; but, perhaps, the strangest cause of objection 
lies in the pretence of a quantitative accuracy, with which 
all evidence accruing from tests of this kind are invested. 
To see the fraction of a grain of ammonia in a gallon of 
water stated in the fourth or fifth decimal place, as is now 
often done on the evidence of a much-used colour test, is posi- 
tively absurd, aud when on such evidence physiological theo- 
ries of disease origin are founded, one cannot but marvel 
at the small amount of testimony on which a theory can 
find popular acceptance. 

The wide divergence of opinion which prevails amongst 
various analysts as to the nocuity or innocuity of various 
things present in water, shows at least that room for doubt 
still exists on many points of this subject. On a former 
occasion we ventured to propound the question whether 
the very prevalent belief in the superiority for potable 
use, of deep well water over every other natural water be 
, «fact so well established as most doctors would have the 
public believe? If it really be a fact, then, the digestion 
of man must be amenable to conditions differing from 
those of all other vertebrate animals. Every groom 
knows that deep-well water is more prejudicial to a horse 
than even the water of a muddy stream. Every intelli- 
gent herdsman knows the same rule applies to his cattle. 
If it bea fact, then, it is a curious fact that deep-well 
water, highly charged, as it mostly is with mineral sub- 
stances, should suit the digestive powers of mankind better 
than the water of running streams. One question more 
in the spirit of investigation we would like to propound 
to microscopists and medical authorities. It is, whether 
since the imagined tracing of cholera distribution to the 
presence of a specific germ conveyed mostly by water 
(the demonstration has never been actually made out), the 
fear of all organic germs has not been overstrained ! We 
would not be understood as denying the connection alleged 
to subsist between the dissemitiation of cholera by a specific 
germ; on the contrary, the aftirmative commends itself 
strongly to our belief ; but in all cases it is well to establish 
sharp distinctions between things proved and other things 
strongly suspected. Granting, for purposes of argument, 
the existence of cholera germs, typhus and typhoid germs, 
and others many, it does not still, therefore, follow that 
chemists and microscopists are justitied in considering each 
and every species of organic germ present in water to be 
necessirily prejudicial to human health, With equal 
reason might an indictment be laid against the air we 
breathe, which, under each and every possi)le condition of 
respiration, conveys into our lungs myriads of organic 
germs. ‘The atmosphere teems with those small forms of 
life, some prejudicial doubtless, but the majority harmless, 
nay, according to the belief of certain naturalists, advan- 
tageous, the opinion having lately gained ground that 
certain of these air borne germs have some important and 
yet undiscovered function to perform in the economy of 
animal life. 


PETROLEUM IN ALSACE, 


Tur value of Alsace to Germany, and the consequent 
extent of the loss to France, commercially considered, are 
alike enhanced by the probable development of a large 
petroleum industry in that celebrated province. Oil wor 
on a small scale already exist in the valley of the Rhine, 
near the village of Schwatwiller, within and on the borders 
of the forest of Hagenau. <A thick alluvial deposit has first 
to be penetrated, beneath which are alternating strata of 
indurated clay and micaceous sandstone, with seams of 
compacted sand. These last named seams contain the 
petroleum, and are found at a depth of seventy or eighty 
yards. Indications of the presence of petroleum are obser- 
vable in various parts of the forest, and bitumen is found 
and worked in the adjacent country. Borings to test the 
presence of the petroliferous sand have been multiplied to 
some extent, and iu all cases with satisfactory results. The 
mode of working very much resembles that of a colliery, 
only on amuch smaller scale. We believe that at present 
there are only two oil pits existing, and one of these is of 
very recent date. In fact the whole affair is in its infancy, 
but is most likely destined to undergo very great exten- 
sion, 80 as to become of considerable importance. The pits 
are sunk in the ordinary way, and the seams of sand are 
worked by means of galleries, in a manner similar to that 
of getting coal. As the workmen cut their way through 
the compacted sand the oil oozes out of it, ramning down 
the walls of the gallery on to the floor, where it accumu- 
lates in shallow wells dug for the purpose. From these 
wells the crude petroleum is conveyed to the surface to be 
properly treated. But this process of draining does not 
remove all the oil, and the sand itself is accordingly 





taken to the surface to be distilled in retorts, The crude 
oil which oozes from the sides of the ,and that which 
is distilled from the sand, are subsequently rectified by a 
further distillatory process, and the product is understeod 
to be in no degree inferior to the best American petroleum. 
In working the existing pits it is a singular fact that no 
water is met with. Of the extent to which the petroliferous 
sand prevails it would be premature at present to judge, 
but there seems no reason to doubt its presence over a con- 
siderable range of und. Now that attention has 
been drawn to the subject, we may expect further dis- 
coveries will be made. It is reported that Mr. Keates, the 
well-known analytical chemist, has recently visited the oil 
producing district in Alsace, and examined the works. So 
far as we can learn there is every prospect of the oil 
proving abundant. The cost of production, it would seem, 
is so moderate that the competition of American oil need 
not be feared, and the demand is such that Alsace will 
consume all she raises for some time to come, unless the 
produce is very largely increased. 

It has been said that petroleum, as found in different 
parts of the world, is not confined to any particular stratum, 
and that consequently there is no such thing as a “ petro- 
leum rock,” properly so called. Petroleum has been found 
in rocks of all ages, from the lower silurian to the ter- 
tiary period inclusive. The oil wells of the United States 
are for the most part sunk in the sandstones which form 
the summit of the Devonian series. The oil of Alsace, it 
will be observed, is limited to certain seams of compacted 
sand, and it would appear that in this region the oil is 
found solely in these seams. It is a general theory with 
regard to the origin of petroleum, that it has been pro- 
duced by the slow distillation, at low temperatures, of coal 
and other bituminous minerals. The theory would seem to 
accord with the fact already named, that bitumen in various 
forms is found in the country bordering on the oil region 
of Alsace. Further explorations in this territory may lead 
to still more important discoveries, and the commercial 
importance of the inquiry is one guarantee that it will not 
be neglected, 








LITERATURE. 


*Herr Kottfritzsch produces here a completely mathe- 
matical work—its pages, from end to end, are a perfect 
foam of symbols of the most forbidding aspect. The 
author is a reader in philosophy to the Gymnasium of 
Grimma, in Saxony. His work is purely theoretical— 
probably valuable to those mathematical physicists who 
are occupied with spinning or interpreting electrical cob- 
webs, without the sure points of attachment of experiment, 
but certainly of no immediate interest to the readers of 
THE EncIneer, not excluding even the telegraph engineers. 

+ The pamphlet. by Professor Pfatf, of the University of 
Erlangen, contains the description of a new form of micro- 
scopic goniometer for measuring the angles of minute 
crystals, the use of which, in a very ingenious manner, the 
inventor has applied to the determination of the coefficients 
of expansion by heat of metals. This use of the instru- 
ment, which appears by the large list of coefficients given 
to be trustworthy, has the advantage that it can be applied 
to very minute specimens of the rarer metals, whose rates 
of expansion by heat are still unknown. 

The first pars of the fourth volume of “ Conferences de 
Physique” of the late M. Verdet has appeared. (Masson, 
Paris.) It embraces—Propagation of heat by conducti- 
bility, electro-magnetism, measurement of the intensity of 
currents, electro-dy namics ; the electro-dynamic theory of 
magnetism, magnetisation by electricity, electro-magnetic 
machines, mathematical theory of the Chetry : induction 
—a magnificent chapter—a treatise complete, if taken 
alone; and the velocity of propagation of electricity. From 
the titles it will be seen that these lectures do not follow 
quite a systematic course in this volume, though they will 
fall systematically into place when the whole work shall 
have been completed. The volumes, it will be recollected, 
have appeared in irregular order. This one contains a 
copious and valuable bibliography after each section of all 
that relates to its subject. 

t The first half of Mons. Meunier’s volume consti- 
tutes a rapid and lucid enough sketch of stratigraphic 
geology, viewed more or less in the light of physical 
geology—that is to say, viewing our globe as a machine, 
co-ordinate and complete in all its parts, and in their 
interactions, The second part is a treatise on petrology, 
in which the author has introduced a large tabular 
classification of all known rocks, upon the principle 
of what he calls recognition by dichotomisation—as, for 
instance, the rock is either light and breaks with a rough 
fracture, or it is heavy and breaks with a conchoidal one " 
in the first case it is pummice, in the second obsidian. We 
have some doubts that the beginner could ever ascertain 
the name of a rock specimen from this table, however a 
good petrologist might be able by its means to recognise 
an old acquaintance. On the whole, this work, though clear 
and systematic, and not devoid of a certain originality, 
cannot be viewed as one of a high standard of merit, 

§ The first part{ has been issued of a very cheap 
and elementary work, to be published in successive 
portions by Dr. Weitzel, who is Engineer Director of 


the Technical School of Chemnitz, on all that is 
required by the practical mechanician. This part 
deals with arithmetic and projection only. It cer- 


tainly begins at the beginning, but it is too early to pre- 
dict how it will proceed or succeed at the marvellously low 
price per part announced, yet each to contain illustrations 
of practical mechanical construction in wood > 





|| A pamphlet, illustrated with a large scale lithograph, 
* Lehvouch der Electrostatik. Von Ta. Korrrritzscn. 1 vol. 8vo. 
Leipzig. 1872. 


+t Dus Mikrogoniometer, &c. Von. Dr. F. Prary. Pamphlet. 1 plate. 
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t Cours Blementaire de Geologie vies! et de Lithologie pratique. Par 
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| Btwedes d'un nowreau Systeme de Locomotive Routiere, &c. Par Franc 
CHa ys i echanicien. Svo brochure. Bottero. Cham- 
bery. 1871. 











giving plan elevations and portions of the new road loco- 
motive of M. Chamousset, may have more or less interest 
for those engaged—as a good many are at present—in per- 
fecting common road locomotion by steam. The author is- 
scarcely justified in his supposition that his leading notion 


is novel. His idea is to obtain abundant steam, on which 
the speed of any locomotive depends, by the use of a large 
boiler, and in order to do this, without too great pressure 
on the wheels, he proposes to place his boiler on one 
carriage and his engine, &c., on another, so as to dis- 
tribute the weight. There is nothing very noteworthy in 
the way in which he carries this out in his large scale 
drawing. The idea, however, belongs to the late Mr. 
Brunel, who actually had one or more experimental loco- 
motives built in this way by Hawthorn and Co., of New- 
castle, in the early days of the Great Western Railway. 
The driving-wheels of the engine carriage were 8ft. dia- 
meter—then deemed colossal—and the very capacious and 
large-surfaced boiler was on a distinct carriage with flexible 
steam connection to the engine. 


A new technical weekly paper has appeared in its first 
Part at Paris, entitled, Chronique de V Industrie. It is very 
clearly and neatly printed on good paper, and aims appa- 
rently at supplying to France and to readers of French 
only, a journal very much based upon the long and suc- 
cessful conduct of Tue EneinzEr. There are some outside 
sheets of advertisements in which we recognise many 
English productions, as indeed we do also in the text, in 
which, however—and it is a sad sign of the existing time 
in France—we do not find a single French invention or 
product of any importance. 

* As yet but a fragment of Mons. Evrard’s work, viz., the 
first part of vol. i, and the first portion of the atlas of 
plates, has appeared. If, however, we may judge of 
what is to come by what is before us this will prove a 
valuable and systematic work upon a subject on which 
we have as yet no systematic work in England, if we 
except that now somewhat antique book of Richard Lovel 
Edgeworth on wheel carriages. We do not overlook the 
fact that we have a large mass of valuable but scattered 
information, on the means of transport on common roads— 
by Telford, MacNiel, and cthers—but these are not acces- 
sible except by hunting through bluebooks and pamphlets, 
and at best are mere monographs, 


M. Evrard is the engineer of the Chatillon and Com- 
mentry Forges Company, and has had a large field of 
observation and experience as to the various methods of 
transporting burdens otherwise than by water—by rail- 
way, and, perhaps, we might now add, as to France, by 
balloon. fie certainly begins at the beginning, taking the 
reader first of all through a physiological sketch of the 
animals yet utilised for transport—from man and the horse, 
to the dromedary and elephant. However systematic a 
beginning this may be deemed, we confess we do not see 
that much new information is put before us by it—still less 
what advantage to the genuine purport of the work is served 
by the sketchy treatise on the diseases of the horse, and on 
veterinary medicine which follows, In the eye of M. 
Everard, man is a beast of burden as well as the horse. 
Why, then, should he not give us equally a sketch totius 
corporis—of human physiology, pathology, medicine, sur- 
gery, and pharmacy also, Order and symmetry may be 
carried too far. However all this is redeemed by what 
follows, in which we are given a very clear and good ac- 
count of all the different systems of aérial railway as the 
author calls the transport by means of suspended rails or 
wires—some of the later developm:.its of which are com- 
monly known in this country under the name of “ wire 
tramway.” The primary idea of all these was unquestion- 
ably the single line railway system of Palmer, patented 
not far from forty years back. Wire rope transports ar- 
ranged in several different ways have also been for a con- 
siderable time in use in Belgium and France, as in the 
Collieries of the Sarthe. One arrangement has been em- 
ployed by M. Coutant, for discharging coals from barges 
on the Seine into his metallurgic works. Another has for 
a very long period been designed by M. Balan, who has 
constructed several such for work in the quarries in Fon- 
tainbleau and elsewhere near Paris. At Pyrimont, in 
Savoy, the owner of the asphalte quarries there has long 
employed wire-ropes for bringing down his bags of raw 
materials from the hill-side above to his works on the 
Rhone—and near Modane the anthracite from the Alpine 
formations is brought down thus by a wire from the mouth 
of an adit, at a prodigious elevation above that town. 

The invention, then, is not a new one, but it has been 
brought into greater prominence and attention from prac- 
tical men than it ever before received through the exertions 
of Mr. Hodgson, whose arrangements have been adopted 
as a branch of manufacture by MM. Cail and Co., of 
Paris. M. Evrard gives us plates of those arrangements 
in his atlas, and a description, with the financial resuits 
attained by the wire tram, as employed by M. Lalouette 
and Co., the great beetroot sugar manufacturers in France. 
As we are here noticing a book, not discussing the merits 
or the limitations to these of the wire tramway, we shall 
only refer our readers for the latter to the book itself. 

This first part then goes on to give a clear and sufficient 
exposition of the methods of transport by sledging in 
various forms ; Schlittewege, as long known in Germany, 
and of which one form, the Chemin de fer glissante, was 
experimented upon, and attracted we notice during the 
last few years of the Empire in France. As this work, 
however, is as yet but en commencent, we have sufficiently 
indicated its scope, and so may break off here abruptly as 
does this part of the volume itself. 

t i eee care little for the motives and 
policy which influence or determine the grand public 
works of foreign nations, unless interested in them finan- 
cially, and even then take little more thought about those 
than whether they be likely to pay dividends. An advis- 


* Ler Moyens de Transport, appliques dans les Mines, les ew et les Tia- 





vaux Pubues. Par A. EvRARD, Ingénieur. Svo. Atlas. udry. Paris, 
1872. 

+ Les Chemins de fer Swieses, et les Passages des Alpes. Par E. TaticHer. 
8vo. Lausanne. 1870. 
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ing engineer, or boards of promoters, or directors of most 
of the great trunk lines or networks of continental rail- 
ways, are obliged, however, to take large and sagacious 
views as to the conditions of such works upon the con- 
tinent of Europe, arising from international relations, 
conterminous frontiers, and natural features of country 
upon a vast scale, that appertain but in very minor om, 
if at all, to projects for such works in our little level and 
seabound island. Yet it is by a careful study of the way 
in which continental projectors and engineers discuss their 
t works that the British engineering student, and, we 
might add, the British railway director, might enlarge the 
scope of his own thoughts, and become, in whatever part 
of the world his practice or the facts may lie, a more 
efficient adviser as to what may be called the policy or 
. political economy of railway engineering. We would, 
with such views, direct our readers to the extremely able 
series of papers on the Swiss Railway Extension, origi- 
nally written by M. Tallichet in the Bibliothique Univer- 
selle et Revue Swisse, and now collected and separately 
published. 

We find here comprehensively and lucidly discussed all 
the complex relations as to the future of Switzerland, 
which are concerned in the choice and enlargement of its 
own domestic net of cantonal railways, and of those to the 
great penetration of their southern Alpine barrier—which, 
now that Mount Cenis has been completed, are certain 
before many years to pierce the mountain wall at 
several other points, and, through Switzerland, to unite all 
Germany and Northern Europe with Italy and all the 
South. Tunnelling the Spluchen— Lukmanier — the 
Simplon—St. Gothard passes—all have been studied, and 
from M. Tallichet we may learn how much more there is 
for Switzerland, as well as her neighbours, to consider, 
besides the relative labour and capital required for either, 
before deciding upon any one or more of these great projects. 

That Switzerland must submit to have her mountain 
barriers, that have for ages been the bulwarks of her real 
freedom, levelled soon by the engineer she herself sees 
plainly—probably did so before pressure was brought to 
bear on her by her powerful northern and western neigh- 
bours; and that she must benefit in riches and industry 
hy these removals of her isolation she is not insensible, 
but many of her wiser men foresee that the result may 
involve her in many of the quarrels of the great nations 
-round her, and that her political autonomy and freedom 
may ultimately be the price she shall pay for becoming the 
highroad between the northern and southern civilised worlds. 

However, the subject, extremely interesting, and, in rela- 
tion to the higher studiesof the railway engineer, important, 

* is one on which we cannot expend the space it demands 
for any adequate review, and we must simply refer our 
readers to M. Tallichet’s book. 

* The work of Hudry Menos is an impartial and accurate 
history, from its original conception to its completion on 
Christmas night, 1870-71, of the Mont Cenis Tunnel. 
It is written with great liveliness, and does some justice 
to the part which our own countryman, the late Mr. John 
Bartlett, had in the first production of power-driven rock- 
perforating machines, the type of those which have actu- 
ally pierced the tunnel. The Practical Mechanics’ Journal 
some years ago fully placed on record Mr. Bartlett’s claims 
as an inventor, and was, we believe, the only British journal 
which, b ion of the original documents placed by 
Bartlett himself before his fc) death at Lisbon, in the 
editor’s hands, was enabled to do so. Until now these 
claims have been misrepresented or ignored by every French 
or Italian journal or work that we have seen. 








THE AGRICULTURAL SOCIETY’S SHOW 
AWARDS. 

Class 1, portable engines.—First, Clayton and Shuttleworth ; 
second, Reading Iron Works Company. Highly commended, 
Messrs. Marshall, and Davey, Paxman, and Co. Commended, 
Messrs. Brown and May. 

Class 2, thrashing and finising machines.—First, Marshall and 
Son ; second, Ransomes, Sims, and Head. 

Class 3, non-finishing thrashing machines.—First, Clayton and 
Shuttleworth ; second, Ransomes, Sims, and Head. 

Class 6, seed-drawers.—Prize of £10, Holmes and Sons. 

Class 7, corn-dressing machines.—First, J. Cooch ; second, F. 
Baker ; third, Nicholson and Son. 

Class 8, Corn screens.— First, Robert Boby ; second, Hornsby 
and Sons. 

The judges were :—Class 1, Mr. Bramwell and Mr. Menelaus. 
Classes, 2, 3, 4,5, Major Grantham, Mr. Hemsley, Mr. Hicken, 
= Mr. Kimber. Classes 6, 7, 8, Mr. F. Sherborne and Mr. W. 
Clare. 





A Great DANUBE BripGE.—Tenders have just been received at 
Vienna for the ironwork of a great bridge proposed to be thrown 
across the Danube. ese tenders were as follows :—Cail 
£127,500; Harkort, £134,500; Schneider, £144,300 ; Rothschild 
£146,000 ; and Valentin and Bataille, £173,600. 

THE Raitway Fastening TrapEe. — Makers of railwa 
fastenings in the Wolverhampton district are fully occupi 
and are putting as much pressure to bear as possible, with the 
view of getting the work speedily out of hand to satisfy the 
demand of consumers, There is not, however, anything like the 
amount of work being done in these goods for Russia as was the 
case twelve months ago. During the previous year, likewise, ve 
great quantities were being shipped to that part of the world. 
Now, however, not much more perhape, than 25 per cent. of the 
larger quantities are going thither. is is the more noticeable in- 
asmuch as a very considerable trade in rails is being done 
with the Northern ge po The explanation is to be found in 
the fact that the price of the iron and the cost of its manipulation, 
owing to the success of the workmen's movement, are now so very 
considerable that most of the bolts and spikes can be made in 
Russia at a much cheaper rate than they can be produced in this 
country. Our customers there are sure that declining to 
purchase in this country and by making at home they can save at 
the presentfprice nearly £3a ton. They are the railway companies 
of Great Britain and our own dependencies who are just now our 
best customers. The activity with which relaying is going on at 
the same time that branch lines are being proceeded with is the 
chief cause of the active trade which the makers of these goods 
are now experiencing. The pressure for delivery is more than 

usually perceptible _ now, because the recent strike of nut and 


bolt forgers, as well in the North of England as in this district, 
occasioned the stoppage of supply for some three months, and 
this at a period when orders were to flow in. 





* Le Tunnel des Alpes, Etudes d'Art et d’Industrie. Par Hupry MEnos. 
Pamphlet. Lausanne. 1871, 


LETTERS TO THE EDITOR. 
ee ee 
correspondents, 





STEAM TO AUSTRALIA, 

Srr,—I sent you some memoranda relating to the remarkable 
trip of the auxiliary screw steamer Northumberland from Plymouth 
to Port Phillip, which appeared in your journal of April 19th. 
Since then the Northumberland has reached England, having come 
home vid the Cape of Good Hope after a very = an a little 
over 64 days, arriving at Gravesend June 2nd. e Great Britain 
vid the Cape of Good Hope reached Liverpool May 28th in 67 days. 
No steamer has ever before returned from Australia vid the Cape 
of Good Hope in so short atime as the Northumberland. Her com- 
mander, Captain Shinner, has very obligingly placed at my disposal 
some very interesting information about the ship and her 
performances which I lose no time in communicating to your 
readers, The outward run, as you may remember, was ein 
54 days 20 hours, and probably would have occupied less time had 
the ship not been detained in the English Channel by five days 
severe weather in Jan .—** The screw was lifted seven times ; 
in all she steamed 41 days 6 hours, sailing the remainder, burnt 
590 tons Welsh navigation coal (this amount includes lighting, 
banking of fires &c.) The engines (compound) by Humphreys and 
Tennant have cylinders 36in. and 80in., stroke 48in., pressure 
50 Ib., speed in calm 9} knots, screw of two blades, beam 16ft, 2in., 
pitch 22. With regard to the homeward trip we were, says 
Captain S., 64 days 10 hours from Melbourne Head to the Eddy- 
stone. The distance measured from day to day was in all 
12,779 knots; time under steam, 54 days 8 hours, but half this 
time we were not going full speed, in consequence of the bad 
quality of the Australian coal, and partly at the latter part of the 
passage to economise the fuel. Coals consumed, 290 tons Welsh 
navigation, 600 tons Australian, 153 tons Welsh, taken in at St. 
Vincent’s, Cape De Verde; total, 1043 tons, less 33 tons used for 
cooking; net consumption, 1010 tons. The detention at St. 
Vincent’s was 8 hours ; the Cape of Good Hope was passed thirtieth 
day from Port Phillip, the equator made in 42 days. Had the 
coal, Captain S. says, been and sufficient, the Eddystone 
would have been reached in 56 days.” With respect to the pro- 
posed express steamers vié the Cape, Captain S. gives it as his 
opinion that the “‘ steaming distance cannot brought under 
12,000 miles, from Plymouth Sound to Hobson’s Bay (the North- 
umberland went 12,425); the promoters must reckon on 270 miles 

r day without any mishap, a run of steaming never done yet or 
ikely to be. Our lifting the screw and sailing occasionally gives 
us time to put things to rights, and in the strong winds we get 
from the Cape to Melbourne we can sail faster without the screw, 
so that this class of ship is peculiarly suited to the trade. The 
speed expected from these express steamers, if applied to boats 
between Brindisi and Melbourne vid the Canal, would enable the 
passage to be made in 38 days. Asit is the Peninsular and Oriental 
make the run from London to Melbourne vid Brindisi, as often as 
not, three days under the contract time of 45 days. A. 

Alexandria, July 5th, 1872. 





PATENTS IN ALSACE AND LORRAINE, 


Srr,—We annex a translation of a letter received by our corre- 
spondent at Paris in reference to French patents taken prior to 
the 2nd of March, 1871, which we think will be of great interest 
to a large number of your readers, especially as mi ption has 
arisen on the subject —— upon incorrect reports, 

DE FONTAINE MOREAU AND Co, 

4, South-street, Finsbury, July 16th, 1872. 


[TRANSLATION. ] 
** Foreign Office, Paris, 9th July, 1872. 

**Sir,—As I had the honour to inform you on the 23rd of May 
last, I had r ted the amb lor of France at Berlin to lay 
before the Federal Chancellorship the claims of French patentees 
(for patents taken prior to the 2nd of March, 1871) not to be under 
the obligation imposed on them (in order to maintain their rights 
in the ceded territory) of paying their annuities both in France 
and in Alsace-Lorraine. 

**T hasten to inform you, Sir, that this proceeding has resulted 
favourably. 

“Tn reply to the communication of M. le Viscomte de Gontant- 
Biron, the president of the Federal Chancellorship has made 
known to him in effect that orders have been given to the German 
authorities that the proprietors of French patents delivered before 
the 2nd March, 1871, shall retain their rights in Alsace-Lorraine 
without being required to pay annuities therefor into the German 
Treasury.—I am, Sir, with respect, - 

(Signed) ** REMUSAT, 

“M. Dufrené, civil engineer, 10, Rue de la Fidélité, Paris.” 


— — 








MESSRS. MARSHALL'S CUT-OFF GEAR, 

Srr,—Your special correspondent, in his report on the trials of 
portable engines at Cardiff, describes an i i art t 
of cut-off gear as applied to Messrs, Marshall's engine. 

Will you allow me to state that I saw the very same arrange- 
ment in actual operation at the American Institute Fair in 1870? 

Alexander Kirk Rider, of New York, is the designer, and 
patented the invention in this country about two years ago. 

Newton Moor, July 17th, 1872. V. WALKER. 





i=) 


ON STEAM IN THE NAVY. 


Srr,—On reading over the interesting paper on this subject by 
Mr. Oldknow, R.N., in your number of 28th ultimo, I notice a 
grave mistake with reference to the hydraulic propeller, which I 
would beg the favour of being permitted to correct. Mr. Oldknow 
states : ‘* There is one hydraulic vessel on Ruthven’s principle in 
the royal navy. She is about a knot an hour inferior to her 
sister ships driven by an ordinary propeller, and the weight of her 
machinery is about one-third more. It is, nevertheless, worth 
considering whether this method of propulsion may not become 
valuable for vessels designed to act in very shallow waters.” 

The belief in the inferiority of speed of the hydraulic to the 
screw propeller, is, I am well aware, very general, but the few 
comparative trials which were made with the sister vessels—Viper 
and Vixen—do not show this inferiority of speed ; the hydraulic in 
fact attained a considerably greater s than either of these 
vessels, The official record of the cont of the respective vessels 
at their last trials was as follows :—The Waterwitch (hydraulic) 
9909 knots ; the Viper, 9°586; the Vixen, 9°216. Showing thus 
nearly one-third of a knot faster than the Viper, and more than 
half a knot faster than the Vixen. 

With regard to the weight of machinery, which is stated to be 
greater for the hydraulic than the screw, this in one sense is true 
of the Waterwitch ; but this is not necessarily so, in point of fact, 





if the heavy stern frame required for said vessels with the screw 


shaft tunnel be all taken into account—as they ought to be—the 
hydraulic can be applied with even less weight than the screw. 
17th July, 1872. M. W. R. 





THE Manchester Guardian says that during the whole of Mon- 
day and Tuesday the entire scavenging force in the employ of the 
corporation was eng: in the removal of the mud and débriz left 
by the flood of Saturday in the houses and streets near the river 

edlock, During the past two days upwards of five hundred loads 
of mud and rubbish have been removed from the streets adjoining 
the eee and - oma hag ad -_* of the 
scavenging department are increasing hourly. In the course 
of Tuesday five more of the bodies washed > ale the river from 





the hs cemetery at Philips Park were recovered in or near the 
Me , and conveyed to the Fairfield-street police station, 





| and Werner Siemens, when my 


ON MEASURING TEMPERATURES BY 
ELECTRICITY.* 
By Mr. C. W1L11AM Stemens, C.E., F.R.S., &c. 
Tue following paper, which was read at the Royal Insti- 


; tution, will be found of much interest, especially when 


taken in connection with the account, by our correspondent, 
of the pyrometer’s use, at the Royal Agricultural Show :— 

The truth revealed to us by one of the younger branches of 
physical science, which has been cultivated to expounded nowhere 
more effectually than within these walls, has divested heat and 
electricity of their mysterious character, and has taught us to 
regard them simply as ‘* modes of motion.” 

Light also has been shown to be identical in its nature with heat, 
and the only remaining physical agency, ‘‘ chemical affinity,” has 
been recognised as a force differing only in ‘* quality of action ” 
from the others, According to these views, force, in whichever 
type of ection it presents itself, is as indestructible as matter 
itself, and is therefore capable of being stored up and measured 
with the same certainty of result. We have a unit of force or the 
foot-pound, and a unit of heat, or the heat necessary to raise the 
temperature of 1 lb. of water through 1 deg. Fah., and it has been 
already proved that 772 units of force are the equivalent value of 
one unit of heat, Again the chemical force residing in 1 lb. of 
pure coal is equal to about 14,000 heat units, or 14,000 x 772 = 
10,808,000 foot-pounds = 4825 vons lifted 1ft. high. 

Questions regarding the quantitative effects of heat present 
themselves, however, much less frequently for our considera- 
tion than questions regaiding its intensity, upon which depends 
the nature of the phenomena surrounding us at every step, both in 
science and in ordinary life. The instrument at our command for 
determining moderate intensities or temperatures, the mercury 
thermometer, leaves little to be desired for ordinary use ; but 
when we ascend in the scale of intensity, we soon approach a 
point when mercury boils, and from that point upward we are left 
without a reliable guide. The result is that we find in scientific 
books on chemical processes statements to the effect that such or 
such reaction takes place at a dull red heat, such another at a 
bright red, a cherry red, a blood red, or a white heat—expressions 
which remind one rather of the days of alchemy than of 
chemical science of the present day, 

There are pyrometers, it is true, but these are either of a com- 
plex nature, or little reliance can be placed on them. 

It is my purpose this evening to place before you an instrument 
by which I hope to fill up to some extent the existing gap. It is 
the result of occasional experimental research, spread over several 
years, and it aims at the accomplishment of a double purpose, that 
of measuring high temperatures, and of measuring with accuracy 
the temperatures of inaccessible or distant places. ‘ 

But before entering upon the details of my subject, I propose to 
place before you an instrument which fulfils, in principle, all the 
conditions essentially necessary in thermometry, and is at the 
same time the very first instrument that was ever proposed for 
measuring temperatures. I speak of the air thermometer by 
Galileo! It can be shown on theoretical grounds that the expan- 
sion of a permanent gas at constant pressure is the most perfect 
index of temperature, It is, in fact, the degree of energy of the 


atomical motion in an elastic fluid which determines its volume, 

and which coustitutes at the same time its temperature. 
The air thermometer consists simply of a bulb of glass with a 
long tubular stem, open to the atmosphere at its extremity. 
FiC.1. 


If I 
heat the bulb (by dipping it for 
instance into boiling water), and 
put it into a holder, with the 
hollow stem reaching downward 
into a cup of mercury, the air 
within the bulb will no longer 
communicate directly with the 
atmosphere, because the mercury 
is interposed. If now I cool the 
air within the bulb, by the ex- 
ternal application of iced water, 
its heat motion will diminish, 
and its volume would be reduced 
proportionally, if the external 
atmosphere could enter freely to 
fill up the vacancy thus created. 
But inasmuch as the external air 
cannot enter, a reduction of pres- 
sure will take place, which, 
according to the law of elasticity 
by Boyle, must be proportionate 
to the reduction of volume at 
constant pressure. The difference 
of pressure thus created between 
the bulb and the external atmo- 
sphere will be balanced by the 
column of mercury rising up into the tube, and the elevation to 
which the mercury attains is a true index of the temperature to 
which the air in the bulb had been previously heated. This is true 
with regard to all temperatures, from the lowest to the highest, 
and the instrument may be termed a universal thermometer. If 
the bulb could be cooled down to 273 deg. Cent. below the zero 
point it would follow by the law of Charles that the elastic pres- 
sure of air would be reduced to nothing, that is to say, the motion 
of the particles of air, which we call heat, would have ceased, and 
we should have reached the point of absolute zero, a point which 
has been theoretically established also by other means, 

Practically, such an instrument would be most inconvenient ; 
its indications would have to be corrected by calculation for 
barometrical variations ; the capacity of the descending tube, 
which contains air not subjected to variation of temperature, 
would have to be taken into account, and no reliable cbservations 
could be arrived at without taking special precautions, such as are 
only within reach of the experimental physicist. 

[The other known methods of measuring ordinary and furnace 
temperatures were here passed in review, and the limits of their 
application pointed out. They were classified into :—Thermo- 
meters, by expansion of liquids ; thermometers, by the expansion 
of solids ; pyrometers, by chemical d position of solids, com- 
prising Wedgwood’s and Deville’s pyrometers; pyrometers, by 
observing the melting point of metals; pyrometers, by ther:mo- 
electricity ; pyrometers, by exposing a copper or platinum ball of 
known heat capacity to the heat to be ascertained, and of quenching 
it in a measured quantity of water. ] 

The instrument which forms the subject matter of my discourse 
presents many points of analogy with the air thermometer, if we 
substitute “electrical resistance in conductors” for ‘* expansion of 
gases.” Both these effects are functions of tem ture, increasing 
with the temperature according to progressive laws, which in the 
case cf the gases we call the law of Charles, and in the case of 
conductors the law of “‘increase of electrical resistance with 
temperature.” The latter law, which is of recent origin, had 
already been ially developed by Arndsen, Swanberg, Lenz, 

ttention was directed, in 1860, 
towards an application of the same to the measurement of tem- 
peratures at + soe inaccessible to the ordi thermometer, By 
means of the contrivance which I shall describe presently, I was 
enabled to tell, in the testing cabin of a cable ship, the increasing 
temperature of the interior of the mass cable in the hold, and to 
prove the necessity of transhipment of the same into a vessel fitted 
with water-tight tanks, which have been to ever since, to 

















avoid the danger of softening the gutta-percha covering. 
E have eomages on, egpezstns or proving to you in the first 
instance that conductivity of a wire of platinum or other metal 


is greatly influenced by its temperature ; for this purpose I direct 
the current of a galvanic battery at will through two branches of 


* Royal Institution. 
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ual resistance, each branch comprising a free spiral wire of 
platinum, and one of the coils of a differential galvanometer. By 
throwing the powerful light of an electric lamp upon the face of 
the differential galvanometer, and by throwing the image by means 
of a mirror and lens upon the screen, the audience will see any 
movement of the needle to the right or the left that may take 
lace when I complete the battery connection. The resistance of 
th branch circuits being the same, no deflection of the needle is 
observable on depressing the key, but when I pass the flame of a 
spirit lamp under the one platinum coil the needle is thrown 
immediately over to the right, because the electrical resistance of 
the heated wire is increased, and consequently a larger proportion 
of the current is passing through the cooler circuit, exercising a 
preponderating influence upon the galvanic needle. When I with- 
draw the spirit flame from the wire the needle rapidly returns to 
its zero position, but in passing it under the other spiral wire the 
needle immediately deflects in the opposite direction. 

Ifinstead of using the open spirals I were to wind thin insulated 
wire of any pure metal upon two small cylindrical pieces of wood, 
and were to enclose the tiny spirals in small silver casings, as 
shown in view and in section by Fig. 2, taking care that the ex- 
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tromities of the spiral wires were soldered to thicker insulated 
wires leading respectively to the battery and differential galva- 
nometer before mentioned, it follows that no deflection of the 
needle ensues when both the — and — spirals are 
a into a jar containing iced water, But if I take one of the 
spirals from the water, and place it, for instance, by his kind 
permission, into the hand of our president without disconnecting 
the same from its leading wires, the balance of resistance will no 
longer take place, and a deflection of the needle to the right 
actually takes place. I will now endeavour, however, to 
re-establish the equilibrium by adding warm water to the 
iced water surrounding the comparison coil near me until 
no deflection of the needle is observable. This result 
being obtained, it follows that the temperature of the water 
surrounding the one coil must be identical with the temperature 
of our president’s hand, and the delicate mercury thermometer 
which I have placed in my solution must give me the temperature 
of the distant place which I intended to measure. The tempera- 
ture here observed is 89°5 deg. Fah., which is at this moment 
that of Sir Henry Holland’s hands, This result is independent of 
the ratio in which the electrical resistance increases “btaiene- 
ture in the similar coils, and considering that the silver casings 
containing the coils are not larger than small pencil-cases, this 
method might be advantageously employed in physiological re- 
search, The one coil would only have to be placed within the 
cavity to be measured to enable the observer to read the tempera- 
ture from time to time, without disturbing the patient, with the 
accuracy of which the mercury or spirit of wine thermometer 
employed is capable. But the same method is applicable for 
measuring the temperatures of distant or inaccessible places, such 
as the interior of stores or cargoes of materials liable to sponta- 
neous combustion; of points elevated above the surface of the 
ground, or of great depths below for meteorological purposes, or 
for measuring the temperature of the sea continuously in attach- 
ing such a coil to the mariner’s sounding lead. An error would 
in such cases arise, however, through the uncertainty of the 
resistance of long leading wires, if a complete remedy of error 
from such a sourse had not suggested itself. This consists in 
uniting three separate insulated leading wires, into a cable by 
which the distant coil is connected with the measuring instru- 
ment. One galvanic circuit passes from the battery through one 
of the leading wires, through the distant spiral and back again 
through the second leading wire to the differential galvanometer 
and the battery, and the second passes from the same battery 
through the near coil, and through the third leading wire up to 
the distant coil without traversing the same, and back again 
through the second leading wire to the galvanometer and battery. 
Thus both galvanic circuits comprise the leading wires up to the 
distant coil, and all variations of resistance by temperature to 
which the leading wires may be subjected affect both sides of the 
balance equally. In constructing coils for measuring deep sea 
temperatures a large quantity of insulated copper or iron wire is 
wound upon a metallic tube open at both ends to admit the sea- 
water freely in order to impart its temperature to the innermost 
layers of the insulated wire. The coil of wire is protected exter- 
nally by drawing a tube of vulcanised india-rubber over it, which 
in its turn is bound round by a close spiral layer of copper wire, 
whereby the sea-water is effectually excluded from the sensitive 
coil. By these arrangements the temperature of distant or other- 
wise inaccessible places can be accurately ascertained; but the 
method is limi to the range of temperature which can be 
obtained and measured in the comparison bath. In order to 
realise a pyrometer by electrical resistance, it is necessary to rely 
upon the absolute measurement of the electrical resistance of a 
coil of wire which must be made to resist intense heats without 
deteriorating through fusion or oxidation. Platinum is the only 
suitable metal for such an oa but even —— wire 
deteriorates if exposed to the direct action of the e of a fur- 
nace, and requires an external protection, The platinum wire 
used has, moreover, to be insulated and supported \ a material 
which is not fused or rendered conductive at intense heats, and 





the disturbing influence of leading wires had in this case also to 
be new These various conditions are very fully realised 
by the arrangement represented on the followi “diagram, Fig. 3. 

Thin platinum wire is coiled w a pom of hard-baked 
porcelain, upon the surface of which a double-threaded helical 
groove is formed for its reception, so as to prevent contact between 
the coils of wire. The porcelain cylinder is pierced twice 
longitudinally for the passage of two thick platinum leading wires, 
which are connected to the thin spiral wire at the end. In the 
upper — of the porcelain cylinder the two spiral wires are 
formed into a longitudinal loop, and are connected crossways by 
means of a platinum binding screw, which admits of being moved 
up or down for the purpose of adjustment of the electrical resist- 
ance at the zero of Cent. scale. The porcelain cylinder is pro- 
vided with projecting rims, which separate the spiral wire from 
the surrounding protecting tube of platinum, which is joined to a 
longer tube of wrought iron, serving the purpose of a handle for 
moving the instrument. If the temperatures to be measured do 
not exceed a moderate white heat, or say 1300 deg. Cent. = 
2372 deg. Fah., it suffices to make the lower protecting tube also 
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by ty electro-motive force E, and inversely by the resistance R 
or it is 


r= 8, 
R 
It is therefore 
a E or V = ET; 
T R R 


or the volume V would give a correct measure of the electrical re- 
sistance R if only the electro-motive force E and time T were 
known and constant —s But the electro-motive force of a 


battery is very le ; it is influenced by polarisation of the 
electrodes, by a and the strength and purity of the 
acid employed. e volume of gases obtained is infl d, more- 





over, by the atmospheric pressure, and it is extremely difficult to 
make time observations correctly. It occurred to me, however, 
that these uncertain elements might be entirely eliminated in 
combining two similar voltameters in such a manner that the 
current of the same battery was divided between the two, the one 
branch comprising the unknown resistance to be measured and 
the other a known and constant resistance. 
The volume of gas V' produced in this 
second voltameter, havin~ a resistance R! in 
circuit, would be exp:<ssed by 
yi. ET 
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and we should have the proportion of 
iT. 








of wrought iron, to save expense. This lower portion only, up to 
the conical enlargement or boss of iron, is exposed to the heat to 
be measured, Three leading wires of insulated copper united 
into a light cable connect the pyrometer with the measuring 
instrument, which may be at a distance of some hundred yards 
from the same. They are connected by means of binding screws 
at the end of the tube to three thick platinum wires passing down 
the tube to the spiral of thin platinum wire. Here two of the 
leading wires are united, whereas the third traverses the spiral, 
and joins itself likewise to one of the two former, which forms 
the return wire for two electrical circuits, the one ae the 
spiral of thin wire, and the other returning immediately in front 
ot the same, but traversing in its stead a comparison coil of con- 
stant resistance. The measuring instrument may consist of a 
differential galvanometer as before, if to the constant resistance a 
variable resistance is added, If the pyrometer coil were to be put 
into a vessel containing snow and water, the balance of resistance 
between the two battery circuits would be obtained without 
adding variable resistance to the coil of constant resistance, and 
the needle of the differential galvanometer would remain at zero 
when the current is established. But on exposing the pyrometer 
to an elevated temperature the resistance of its platinum coil 
would be increased, and resistance to the same amount would have 
to be added to the constant resistance of the measuring instru- 
ment, in order to re-establish the electrical balance. This addi- 
tional resistance would be the measure of the increase of tempera- 
ture, if only the ratio in which platinum wire increases in electrical 
resistance with temperature is once for all established. This is a 
question which I shall revert to after having completed the 
description of the pyrometric instrument. : a 
Although I have explained that by means of a differential 
galvanometer and a variable resistance (constituting in effect a 
Wheatstone bridge arrangement) the increasing resistance of the 
platinum spiral may be measured, it was found that the use of a 
delicate galv ter is attended with considerable practical 
difficulty in iron works and other rough places where it is im- 
portant to measure elevated temperatures, or on board ship for 
measuring deep sea temperatures. I was therefore induced to 
seek the same result by the conception of an instrument which is 
independent in its action from tremulous motion, or from magnetic 
disturbance caused by moving masses of iron, and which requires 
no careful adjustment or special skill on the part of the 
operator, This instrument is represented by Fig. 4, and may be 
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termedachemical resistance measurer or “differential voltameter.” 
The immortal Faraday has proved that the decomposition of water 
in a voltameter, expressed by the volumes of gases V, is propor- 
tionate in the unit of time to the intensity I of the decomposing 
current, or that 


According to Ohm’s general law, the intensity I is governed 
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or E and T, being the same in both cases, 
may be struck out, and the expression will 
assume the simple form 

V:Vi=R'+R, 
The constant resistance R of the one circuit 
being known, it follows that the unknown 


v 
resistance R! is expressed by zi ; that is 


to say, by a constant multiplied by the pro- 
portion of gas produced in the two voltame- 
ters irrespective of time, or strength of bat- 
tery, or temperature, or the state of the 
barometer. 

The resistance R and R'! are composed 
each of two resistances, namely, that of the 
er pw coils, which we may term R or R?, 
and of the voltameter and leading wires, 
which is the same in both cases, and may be 
expressed by y. The expression should 
therefore be written as follows : 

V:vVi=R'+y':Rt+y, 
R! being the unknown quantity. 

The mechanical arrangement of the instru- 
2 ment will be unders from the diagram, 
Fig. 4; and the whole arrangement of the pyrometer, with its 
leading wire and resistance measurer, from the general view 
given in Fig. 5. The voltametric resistance measurer con- 
sists of two calibrated vertical tubes of glass of about three 
millimetres diameter, which are fixed upon a scale showing 
arbitrary but equal divisions, The upper ends of the tubes are 
closed by small cushions of telteaulites pressed down upon the 
openings by means of weighted levers, whereas the lower portions 
of the tubes are widened out and closed by plugs of wood, through 
which the electrodes in the form of pointed platinum wires penetrated 
to the depth of about twenty-five millimetres into the widened por- 
tions of the tubes. By a side branch the widened portion of each 
vertical tube communicates by means of an india-rubber connecting 
pipe to a little glass reservoir containing acidulated water, and sup- 
ported in a vertical slide. In raising the weighted cushions closing 
the upper ends of the vertical tubes, and in adjusting the position 
of the small reservoirs, the acidulated water will rise in both 
tubes to the zero line of the scale. In turning a button in front 
of the tubes the battery current is passed through both pairs of 
electrodes, the one circuit comprising the permanent resistance R and 
the leading wires up to the pyrometer, and the other the leading 
wires and the pyrometer coil. If the resistance of the yrometer 
coil should be equal to the permanent resistance R, the R + ywill 
be equal to R + y, and therefore V = V', but as the resistances 
differ, so will the volumes. Necessary conditions are: that both 
reservoirs are filled with the same standard solution of pure water 
with about 10 per cent. of sulphuric acid, that all the electrodes 
are of the same form and size, and that their polarity is re- 
versed frequently during the progress of each observation, in order 
to avoid unequal polarisation. With these precautions, which 
involve no particular skill or knowledge of electrical ubservation 
on the part of the operator, very accurate results are obtained; but 
in order not to incur considerable error of observation it is 
advisable to continue the current, reversing the same, say twice, 
until at least forty divisions of gases are produced in the least 
activated tube, which operation will occupy from two to three 
minutes, if a battery of from four to six Daniell elements is 
employed. The volumes V and V! being noted, after having 
allowed half a minute for the gases to collect after the current has 
ceased, the weighted cushions upon the tubes are raised in order to 
allow the gases to escape, when the water levels will immediately 
return to their zero position, to make ready for another observa- 
tion. By inserting the observed values for V and V’ into the 
expression above given, the unknown resistance R! can be easil: 

culated ; but in order to facilitate the use of the instrument 
have prepared a table which gives at a glance the resistance due to 
any two observed vol , the vol V governing the vertical, 
V! the horizontal columns, and the resistance being read off at the 
point of intersection. At each point of intersection the resist- 
ance is marked in black, and the corresponding temperature in 
red ink, 

It now remains only to be shown what is the relation between 
the resistance and temperature in heating a platinum wire. The 
researches of Dr Matthiesen, who has made the latest investiga- 
tions on the effect of temperature upon electrical resistance, are 
restricted to the narrow range of temperatures between 0 deg. and 
100 deg. Cent., nor do they comprise platinum, He adopted the 
following general expression for the pure metals: 





R= iteer+ ye? 
which, in determining the specific values of x and y for each metal, 
ives a close agreement with observation ween the narrow 
fimits indicated, but is wholly i licable for temperatures 
exceeding 200 deg. Cent., when the value ¢ 2 commences to pre- 
dominate and to produce absurd values for R. 

It was necessary for my purpose to undertake a series of elabo- 
rate rs with a view of finding a ratio of general applica- 
tion. ils of thin wire, of platinum, iron, copper, aa some 
other metals, were gradually heated and cooled in metallic cham- 
bers containing the bulbs of mercury thermometers, and for 
higher temperatures of air thermometers, and the electrica 
resistances were carefully noted. The progressive increase o 
electrical resistance was thus Posse my directly with the in 
volume of a ent gas ( lly dried) between the limits o' 
zero and 470 deg. Cent. and a ratio established, which is repre- 
sented by the formula 


R.=aT$+AT+y, 
in which T signifies total temperature counting from the absolute 
zero, and @ 8 and y specific cients for each metal. ing to 
this = the =e resistance me constant at the jute 
zero, an a ratio represented graphically by a tipped- 
ap pevabele, egaeenihing more and more toward a orm ratio 
at elevated temperatures, Alt the com with the 
air thermometer could the 


has been 


be carried up to 470 deg. Cent, 
Soa catio of inaroase fost. choked 
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verified by indirect means in measuring progressive heats, and by 
comparison with the platinum ball » 
_It is important to mention here that great care must be exer- 


e selection of the platinum wire for the measurin 
spiral, platinum wire having been met with conducting only 4 
times better than mercury at zero, Cent., and others ; conducting 
82 times better thon mercury, although both samples had been 
supplied by the same eminent makers, Messrs. Johnson and 
Mathey. e abnormal electrical resistance of some platinum 
wire is due chiefly ? the aeeneaee = a or other ry - 
the same group, and it appears that the platinum prepared by the 
old welding peoneas is purer, and therefore better suited for elec- 
trical purposes than the metal consolidated by fusion in a Deville 
fi 


cised in 


‘urnace, 

In conclusion, I shall show some working results of the pyro 
meter in measuring by means of the same protected coil a mixture 
of ice and water, boiling water, molten lead, and the fire itself by 
which the lead is melted, the readings —— being 2 deg. 
Cent., 98 deg. Cent., 330 deg. Cent., and 860 deg. Cent. respec- 
tively. The latter temperature signified a cherry red heat, as may 
be eee | the appearance of the tube when withdrawn from 
the fire. e instrument which I have had the honour to bring 
before you this evening has already received several useful appli- 


cations. Through its first application an important telegraph 
cable was saved from destruction through spontaneous generation 
of heat. Prof. Bolzani, of Kasan, has made some interesting 


applications of it for recording the temperature at elevated points 
and at points below the earth’s surface. Mr. Lowthian Bell has 
used it in his well-known researches on blast furnace economy ; 
and at several ironworks pyrometer tubes are introduced into the 
heating stoves, and permanently connected with the office, where 
the heat of each stove can at all times be read off and recorded. 
These and other applications are sufficiently self-evident, if the 
soundness of the principles upon which I rely is conceded ; but I 
feel that the shortness of time at my command has hardly enabled 
me to do more than to pass these in review, while endeavouring 
to demonstrate the results obtained of recording the temperatures 
of distant or inaccessible places, including furnace temperatures, 


TRIALS OF HORTICULTURAL HEATING 
APPARATUS AT BIRMINGHAM. 


TuE trial of the heating apparatus at the recent exhibition 
held in the Ashton Lower Ground did not terminate until Satur- 
day week, and it is rae ig Ang the last few days 
that the judges—Mr. H. T. Hassall, Mr. Walter May, and Mr. 
Edward Bennett—have given their decisions ; delay having been 

ioned by the tedi nature of the investigations they were 
called upon to make, The task which these gentlemen kindly 
undertook at the request of the local committee was a ve 
laborious one, and it will, we feel assured, be admitted, by al 
parties concerned, that they have performed it in a painstaking, 
able, and conscientious manner, As we have previously somaahel 
the scheme issued by the local committee on their own responsi- 
bility was necessarily, to a considerable extent, experimental, as 
they had no experience to guide them, the Royal Society having 
hitherto refrained from offering prizes for horticultural appliances. 
Such being the case, they did not prepare any definite plan by 
which the competitions were to be conducted, but accorded a large 
measure of discretion to the judges, who haveexercised it in a very 
satisfactory manner. The modus operandi adopted by them may 
be thus stated:—One thousand feet of four inch piping were 
ranged in four sections, at an elevation of several feet from the 
ground, and connected at one end by transverse piping, to which 
branches were attached. Parallel with this transverse pipin 
were the various boilers, each of which in its turn was ee 
by a branch with the transverse piping ; but in those cases where 
the capacity of a boiler was set down in the certificate of entry as 
being only five hundred feet one half the entire quantity of piping 
was shut off by means of a valve. Access to the heated water was 
gained by the insertion, at the outer end of each range of piping, 
of vertical wrought iron tubes, down which highly sensitive 
** standard ” thermometers, supplied by Messrs. Joseph Davis and 
Co., Polytechnic Institution, aaah Boer London, were 
The subjoined regulations were printed and circulated among the 
competitors and their assistants :— 

Each boiler will be tried for a period of twenty-four hours 

as nearly as possible. 

2. Each competitor may provide his own stoker, or may employ 
the one provided by the commit 

3. Fuel (including wood for lighting the fires) will be provided 
by the committee ; either coal or coke, or a mixture, as may be 
desired by the competitors severally. The quantity consumed, 
=~ the value thereof, will be taken into consideration by the 
judges. 

4. The piping will be emptied and re-filled with cold water 
every morning, and the trial of a fresh boiler will commence each 
morning as near nine o’clock as possible. 

5. Each boiler will be under the control of the owner during 
the day. In the evening, at any time between six and ten o'clock, 
the fire may be raked for the night; the owner of the boiler 
deciding at what time between those hours he will elect to have it 
closed for the night, when it will be sealed up by the judges. 

6, The temperature of the water in the pipes will be taken by 
the judges or their servants every half-hour during the day, or as 
often as possible during the night and morning, previous to 
emptying the pipes for each day’s trial. 

as ere will be twelve thermometers inserted in the pipes, 
cight being reserved exclusively for the use of the judges, an our 
being at the service of the competitors during their respective 
days of trial. It is requested that these latter instruments may 
be placed under the care of one responsible person, who must 
immediately replace any which may be accidently damaged. 

8. Two maximum and minimum thermometers will be fixed for 
the purpose of recording the atmospheric temperature during the 
trial The state of the weather and the direction of the wind 
will also be recorded simultaneously with the temperature of the 
pipes. 

9. Notice of the days of trial will be given as soon as possible 
to the various competitors, with the view of consulting their 
convenience in attendi 

_10. It is especially requested that neither any of the compe- 
titors nor their servants engage in conversation with judges’ 
assistants who have to record the readings of the thermometers. 

The following are the awards :—The gold medal to Messrs. 
Hartley and Sugden, of the Atlas Works, Halifax, for their 
welded wrought iron chambered saddle boiler, with extended 
water way. A silver medal to,Mr. Benjamin Harlow, Maccles- 
field, Cheshire, for the best tubular boiler, and connections in 
competition. A silver medal to Mr. Benjamin Harlow for his 
improvement in jointing hot water pipes. A silver medal to 
Messrs. Jones and Rowe, Worcester, for ‘The Witley Court 
Boiler,” as the best on exhibition without trial. A bronze medal 
to Mr. Frederick John Mee, Liverpool, for combination of hollow 
wrought iron bars, dead plate, and back, for attachment to 
existing saddle boilers, A bronze medal to Mr. 8. Deard, Harlow, 
Essex for his small ‘‘amateur’s eeating apparatus.” 

In the communication setting forth these decisions the judges 
observe that the trials of the boilers were conducted under great 
disadvantages as weather—a circumstance which has 
rendered it — to arrive at satisfactory conclusions ; but 
as some of the boilers were tried more than once, all have been 
dealt justly by. They considered that in any future'trials it will 
be necessary to house the pipes in some manner to obviate the 
difficulties caused by variations of temperature and wet weather. 
They also recommend that the conditions to be complied with 
thas aati see tong ly d i 3 and 
the experi 
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tain, ecticut, U.S. 


1990. Henry James Hoao Kina, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in — for obtaining motive power for pumping or for 


measuring 
1991. Wittiam Kirkiey BirkinsHaw, Derby, “Improvements in ma- 
for cutting or holeing coal.” 
at fF ,CHENALL, Totnes, Devonshire, “Improvements in sewing 


1993. James Hotmes, Georce Tuomas Hotes, and FrepERICK RoBERT 
Hoimes, Norwich, Norfolk, “ Improvements in the construction of 


machinery for elevating, raising, and stacking hay, corn, straw, an 
other substances.” 

1995. Epwarp Davies, Liv l, and Sterugy Dawson, Manchester, 
“ An improved exhaust and blast for millstones.” 

1996. JouN Morncomprt Bromiey Baker, Lennox-road, Southsea, Hants, 
“‘ An improved disinfecting and deodorising apparatus for water-closets 
and other ae 

1997. Wittiam Epwarp Newrox, Chancery-lane, London, “ An improved 
process for surface-hardening steel.”—A communication from Gustavus 
Ames, Rochester, New York, U.S. 

1998. Wittiam Evans, Church-end House, Willesden, Middlesex, and 
Huon Cocuraneg, George-street, Portman-square, London, “ Improve- 
ments in table knives and forks.” 

1999. Joun Wattacz, Grove Villas, Grove-street-road, London, “ Im 
provemen ts in gas stoves and burners, and regulating apparatus to be 
used in connection therewith.” 

2000. Joun GitLorr and Peter Coptey, Barnsley, Yorkshire, ‘‘ Improve- 
ments in machinery or apparatus for cutting or getting coal, stone, an 
other minerals.” 

2002. Josern LamMBERT DE Mowrtorsox, Chancery-lane, London, “ Im- 
provements in tanning, and in ap; tus connected therewith.” 

2003. Wittiam Tawarres, Cromwell-road, Brixton, Surrey, and Evcent 
Fonpevitte and Georce Bertin, Gaisford-street, Kentish Town, 
London, “‘ Improvements in the preparation of glaze or coating suit- 
able for covering stone, earthenware, plaster, furniture, and other 
surfaces.” 

2004. Wittiam Tawarres, Cromwell-road, Brixton, Surrey, and Evoexe 
Fonpevitte and Gerorce Bertin, Gaisford-street, Kentish Town, 
London, “ Improved oa or admixture for preserving walls 
from dampness, and for other purposes.” 

2005. Witt1amM Mircue.t, Brandon, Suffolk, “ Improvements in ladders.’ 
—2nd July, 1872. 

2007. Joun Srones, Ulverston, and James CastLe, Manchester, “ Im- 
provements in revolving and other shutters, and in temporary parti- 
tions, parts of which improvements are particularly applicable for 
preventing the transmission of sound while giving access between 
portion of a schoolroom, chamber, or other apartment temporarily 
divided.” 

2008. Epwarp Le Gros, Stoke Newington, London, “ Improvements in 
drilli hinery.”—A ication from William D’Silva, New 





York, U.S. 

2009. Henny Davip Furness, Whickham, Durham, ‘‘ Improvements in 
hydrostatic weighing and lifting machines for adjusting the weight 
on springs of locomotives, wagons, and carriages, and for other 

” 


2011. Epwarp Newso.p, Nottingham, “‘ Improvements in furnace bars.” 

2012. Perer Newactt and James Barken, Warrington, Lancashire, 
‘‘Improvements in machinery or apparatus for dressing or finishing 
leather.” 

2013. Ropert Turnsutt, Campbell-road, Bow, Middlesex, ‘‘ Improved 
means of raising and lowering vessels for repairs, and for other 
purposes, and in the construction and arrangements of submergable 
pontoons and apparatus connected therewith.” 

2015. Samvet Jowes Payne, Chariton, Kent, “An improvement in the 
manufacture of fire-bricks, crucibles, retorts, onl other fire-ware 

s."—3rd July, 1872. 

2017. Wiitt1am Gorman, Glasgew, Lanarkshire, N.5., “‘ Improvements in 
manufacturing iron and steel, and in apparatus connected therewith, 
part or parts of such improvements being applicable to various kinds 
of furnaces, and for the production of gases for heating and illumi- 
nating purposes, and for coking, carbonising, or calcining other 
substances.” 

2019. Davip Cunnincuam, Dundee, Forfarshire, N.B., ‘‘ Improvements 
in the construction of breakwaters, sea walls, and other subaqueous 
works.” 

2020. James Freveric Stewart and Henry Derry, Middlesbrough, 
Yorkshire, ‘‘ Improvements in and connected with puddling furnaces.” 

2021. Wittiam McLaren, Victoria Patent Saw Mills Company, Glasgow, 
Lanarkshire, N.B., ‘‘ Improvements in machinery for sawing or cutting 
wood,” 

2025. Josiah Vavasseur, London Ordnance Works, Southwark-street, 
London, “‘ Improvements in breech-loading erdnance.” 

2026. Hypouite Unry, Haxell’s Hotel, Strand, London, “ Improvements 
in locomotive engines.” 

2027. Lovis Piacipe Dore, Store-street, Bedford-square, London, “ An 
improved contrivance for securing false hair on ladies’ heads.” 

2029. Bensamin Joserpu BaRNARD MILLS, Southampton-buildings, London, 
“Improvements in sizing paper, paper pulp, cotton, linen, and other 
fabrics and materials, and in materials to be employed therefor.”—A 
communication from James McCrosky Dorlan, East Brandywine, 
Pennsylvania, U.8.—4th July, 1872. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2014. Joserun Tuomas Parvovur, Rutland-street, Pimlico, London, “ Im- 
provements in apparatus to be used in the formation of asphalte and 
other pavements.”—3rd July, 1872. 

2023. Wituiam Ricuter, Eintrachtschiitte, Prussia, 
maehine for breaking bar iron.”—4th July, 1872. 

2034. Ronert Henry ALLEN, Palmerston-road, Upton, Essex, “‘ lmprove- 
ments in the construction and general arrangement of ships’ pas- 
sengers’ berths for married couples.” —5th July, 1872. 

2050. Witut1am Ropertr Lake, yy ee London, “‘ An 
improved process of welding brass or other alloy of copper upon iron 
or steel, applicable to the construction of journal boxes or axle bear- 


“An improved 


ings for railway carriages and machinery.”"—A communication from 
George Rodney Meneely, West Troy, New York, U.8S.—6th July, 1872. 
2065. Witt1am Rosert Lake, Southampton-buildings, London, “ An 


improved compound and method of preparing the same for the con- 
struction of street pavements, and for other like purposes.”—.A com- 
munication from Chester M. W. Smith, San Francisco, California, U.S 
—0th July, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 

2068. MatrHew AnpREw Murr and James McItwuam, Glasgow, N.B., 
* Looms for weaving.” —0th July, 1869. 

2100. Epwix Perritr, Manchester, “Spinning cotton, &c."—12th July, 
1869. 


2275. Isatan Barker, Stourbridge, Worcestershire, “ Coffered spades and 
ovels.”—27th July, 1869. 

2083. James Steap Cros_anp, Manchester, “‘ Steam engines, &c.”—10ih 
July, 1869. 

2198. Georce Fixxecay, Dublin, Ireland, “Sawing wood, &c.”—20th 
July, 1869. 

2089. Wituiam Rosert Lake, Southampton-buildings, London, 
improved sofa bedstead.”—10th July, 1859. 

2166. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Blasting 
apparatus.”—17th July, 1869. 

2108, Cuartes Prerre Etienne Rocue, Rue St. Appoline, Paris, “‘ Con- 
verting cast iron into a metal having a steelified nature or forgeabie 
steel.” —13th July, 1869. 

2112. ALrrep Vinceyt Newrtox, Chancery-lane, London, “ Mowing and 
reaping machines.”--13th July, 1869. 

2140. Jutian Bernanp, Salisbury-street, Strand, London, “Smelting, 
&c.”—15th July, 1869. 

2142. Jutian Bernarp, Salisbury-street, Strand, London, ‘‘ Smelting.” — 
15th July, 1869. 

2157. Hyprotyte Merce, Boulevart de Strasbourg, Paris, ‘‘ Producing 
certain new animal fatty bodies.”—17th July, 1869. 

2216. Freperic Masor Mote, Birmingham, “ Matchets and cutlasses.”— 
2lst July, 1869. 


Patents on which the Stamp Duty of £100 has been Paid. 


1889. Witt1am Tranter, Birmingham, “ Fire-arms and cartridges.”— 
20th July, 1865. 

1902. James Watton, Willenhall, Staffordshire, ‘‘ Locks and latch bolts 
for locks and latches.”—2lst July, 1865. 


Notices of Intention to Proceed with Patents. 


651. Louts Baryett, Hackney, London, “ R and less coats.” 
—lst March, 1872. 

652. Samuet Evtis, Manchester, ‘‘Smoothing or finishing untapped nuts 
intended for screw bolts.” 

653. Epwarp Powers, Coventry, “Iron, steel, copper, &c.”—2nd March, 
1872. 

664. Epwarp Moore Apams, Chelsea, London, “Galvanic apparatus for 
curative pu y 

665. Witttam Huon Carson and Joun Vipter Toone, Warminster, 
** Feed-roller for chaff-cutting machines.”—4th March, 1872. 

672. Wriu1aM Exatt, Reading, “ Tube expanders.”—5th March, 1872. 

685. CHARLES Denton Aset, Southampton-buildings, Chancery-lane, 
London, “‘ Bessemer steel and iron, &c.”—A communication from 


686. Jouxn Georce Fret, King-street, Snow-hill, London, and Grorce 
Kemser, Northampton-strect, Clerkenwell, London, “‘ Pumps.”—jth 


“An 








ah) 








March, 1872. 

604. Joserpu Catpwe.t Lez, Littleborough, “‘ Recovering oil, &c., from 
waste waters.” 

695. Samus. Evsox, Oldham, “ Fuel econo “ 

706. Wiuiam Ropert Lake, Southampton-buildings, London, ‘‘Type- 
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setting ”—A communication from James William Paige and 

Ba pont ids, —7th a ae ood ee ORNS 4 tote 

716. James Houpen, Hanover y, Dublin, ‘Compound to be used as 
pavement.”—8th March, 1872, 

726, Toomas Brear.ey, Batley, “ Finishing woollen textile fabrics, &c.” 

727. Joun FREDERICK Cooke FARQUHAR, acre, London, ‘‘ Lamps.” 
—9th March, 1872. 

736. CONSTANTINE DE Neri and GrorGe HerrMayn, Hornsey Ironworks, 
Hornsey-road, London, and Wi1LL1am Guest, Great Saffron hill, London, 
** Hat bodies, &c.” 

739, James Dove, Whitcomb-street, Pall Mall East, London, “ Metallic 
heels for boots and shoes,”~-11th March, 1872. 

756. Witt1aM Lurr AnpERson, Limehouse, London, “‘ Fastening gaiters, 
&c.”—12th March, 1872. 

789. JoserH Kincarp, St. James’-street, London, ‘Permanent way of 
tramways.”—15th March, 1872. 

815, Freperick Jonson and WiLtiamM HatcuMan, Wood-strect, London, 
“* Fabrics for umbrellas.”—18th March, 1872. 

821. MaTrHew Avaustus Sout, Southampton-buildings, London,“ Balloon 
locomotive or navigable balloons.”—A communication from Paul Haen- 
lein.—19th March, 1872. 

886, CHARLES Owsn, City-road, London, “Preventing accidents in rail- 
way tunnels.”—23rd March, 1872. 

914. Jonn Henry Jounsoy, Lincoln’s-inn-fields, London, “Ice cream 
freezers,” —A communication from John Tingley.—26th March, 1872. 
962. Witt1aM Ropert Lake, Southam: elites. London, “ Pro- 
ducing patterns or figures w textile fabrics.”—A communication 
—_ Edouard Auguste Desiré Guicard and Louis Dupont.—1st April, 

872. 

980. ALFRED Ropert Davipson MAcKENzie, St. James’-square, London, 
“Tron steamships.”—3rd April, 1872. 

1008. Witt1amM Wa.ton and Joun THomas Fatitows, Haughton Dale 

, Mills, Denton, near Manchester, ‘‘ Rolling wire for making wire cards, 
&e."—5th April, 1872. 

1069. James Worratt, Manchester, and Jonn KersHaw, Wadsworth, 
“ Scouring = fabrics.” 

1070. James Worrati, Manchester, and Jonny KersHaw, Wadsworth, 
‘* Finishing cotton cords.” 

1075. Gustav Lutrrincsavus, Mulheim-on-Rhine, Prussia, “Cutting out 
metal plates to pattern "—11th April, 1872. 

1086. Witt1am Henry Maw, Bedford-street, Strand, London, “ Floating 
stations or docks for floating fire e es.” 

1094, Joun Lipprneton, Liverpool, “ way cars, &c.” 

1098. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Blocking 
—_— nam, Oe. ”—A communication from Désiré Mathurin Legat. 
—12th April, 1872. 

1102. Gustav LutrrincHavs, Mulheim-on-Rhine, Prussia, ‘ Lecks for 
travelling bags, &c.” 

1105. Witt1am Watton, Haughton Dale Mills, Denton, near Manchester, 
“Wire cards.” 

1109. Witt1am Epwarp Newron, Chancery-lane, London, ‘‘ Compositors’ 
type cases.”—A communication from Richard March Hoe,—13th April, 





1872. 

1184. Henry Currer Bricos and Davin Ramsay Ramsay, Saltburn-by- 
the-Sea, ‘‘ Steam generating and heating apparatus, &c.”--20th Apri, 
1872 


tm 
1205. Wittiam Ferry, Southampton, “ Cistern filters.”"—22ad April, 








1872. 

1215. Jonn Wituiam Gray, Billiter-street, “Composition to be used as 
paint, &c.”—A communication from Fernand Renos.—23rd Apri/, 1872. 

1235. Wrtt1AM Cartwricut Hotmes, Gracechurch-street, London, and 
Witiiam Houiinsnead, Peckham, ‘ Gas.” 

1242, CuarLes WaLrorp Vick and Josern Cooke, Stroud, “Feeding, 
preparing, and carding engines.”—25th April, 1872. 

1258. Martin Benson, Southampton-buildings, London, “Elastic hose 
stockings for horses.”—A communication from William Lewis and 
David Tier-Way.—27th April, 1872. 

1382. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘Treating 

n.”—A communication from George Miles Wells. —6th May, 1872. 

1442. Witttam Gossace, Widnes, ‘‘ Obtaining carbonic acid gas from 
certain alkaline products.”- 11th May, 1872. 

1450. Joun Jost Kern, Oxford-street, London, ‘‘Combined cot and 
perambulator.”—13th May, 1872. 

1506. Joun Jeves, Ivy House, Plaistow, ‘‘ Fuel.”—17th May, 1872. 

1527. Ricnarp Dixon, Newton Heath, near Manchester, “ Pickers used 
in looms for ee cee May, 1872. 

1552. Henri ADRIEN BonNeEVILLE, Piccadilly, London, “ Treating cotton 
seeds.”—A communication from Francois Antoine Edmond Guironnet 
de Massas.—2lst May, 1872. 

1590. Jonn Lee Boone and Rupotpn Herman, San Francisco, California, 
U.S., ‘* Permanent beds of railroads, &c.”—24th May, 1872. 

1637. CHARLES MosELEy, Ardwick, Manchester, ‘‘Condensing the vapours 
of coal-tar naphtha.” —30th May, 1872. 

1657. DonaLp Nicott, St. Paul’s-churchyard, London, “ Rendering fabrics 
uninflammable.”—3lst May, 1872. 

1800. Jonn Henry Jonnson, Lincoln's-inn-fields, London, ‘‘ Seasoning 
wood,”—A communication from George Miles Wells.—l4th June, 1872. 
1817. Georce Russe.t, Kirby Moorside, ‘‘ Horse hoes.” —17th June, 1872. 
874. Jonn Georce Horsey, Broadwall, Stamford-street, Surrey, 

‘* Brushes, &c,”—21st June, 1872. 

890. Lorenzo Dow Newett, Castle and Falcon, Aldersgate-street, 

| London, “ Ships’ berths and sofas.” 

891. Bexsamin Burveicn, Adelphi-place, Coldharbour-lane, Camberwell, 
Surrey, ‘‘ Lever apparatus for railway switches.” 

1892. George ABRAHAM Dorsett, Rotherhithe, Surrey, “ Obtaining 
anthracine from heavy oils.” 

1895. Jonn FreLp Swiypury, Binningham, “ Breech-loading small arms.” 

«. —22nd June, 1872. 

1019. CHARLES WILLIAM Siemens, Great George-strect, Westminster, 
“Obtaining and applying magneto-electric currents, &c.”—A com- 
munication from Werner Siemens. - -25th June, 1872. 

1944. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘Sifting or 
bolting machines.”—A communication from Henri Cabanes, 

1049. James Fiercuer, Salford, ‘‘ Forging and riveting.”—27th June, 
1872. 

1051. Jonn Henry Jonneon, Lincoln’s-inn-fields, London, “ Preserving 
butter, &c.”—A communication from Enault and Co.—2sth June, 1872. 

1064. Barnasas Russ, Lime-street, London, ‘Gas, &c.” 

1072. Wittiam Watton, Worcester-street, Pimlico, London, ‘‘ Window- 
sash fasteners, &c.”— 29th June, 1872. 

1977. WitLt1AM Morcan Browy, South buildings, London, “ Horse- 
— nails."—A communication from Thomas House Fuller.—1st July, 

872. 

1097. WitttamM Epwarp Newton, Chancery-lane, London, ‘Surface- 

eens steel.”—A communication from Gustavus Ames.—2nad July, 





2023. Witt1am = Ricnter, Eintrachtschtitte, Prussia, ‘‘ Breaking bar 
iron.” —4th July, 1872. 





All persons having an interest in opposing any one of such applications 
should lowe rae’. in writing of their objections to such canlientions 
at the office of the Commissioners of Patents, within dousteuts tage of its 


date. 
List of Specifications ) aa ma mg during the week ending 
18th Jul 


1 
8129, 1s. 4d.; 3147, Is. 4d.; 3150, 1d.; 8153, 18.3 $156, 8d.; 3162, 10d.; 
3176, 10d.; 3177, 1s.; 8187, 10d.; $194, 1s. 6d.; 3200, 8d.; 3201, 8d.; 3202, 
8d.; 3207, 1s.; 3209, 10d.; 3214, 1s. 2d.; 3210, 8d.; 3220, 10d.; 8221, is. 4d.; 
3226, 1s. 4d.; 8229, Sd.; 3230, 18. Sd.; 3231, 10d.; $233, 8d.; 3234, 10d.; 
3286, 10d.; 3289, 8d.; 9243, 8d.; 8245, 10d.; 3248, 6d; 3249, 4d.; 3254, 
1s. 4d.; 3256, 10d.; 3257, 6d.; 3263, Is. 2d.; 3264, 6d.; 3267, 4d.; 3268, 10d; 


3278, 10d.; 3279, 4d.; 3282, 10d.; 8283, 4d.; 3284, 4d.; 3285, 10d.; 3286, 4d.; 
3287, 4d.; 3289, Is, 4d.; 8201, 8d.; 3293, 4d.; 3294, 4d.; 3205, 4d.; 3209, 6d.; 
8301, 4d.; 8302, 4d.: 3303, 4d.; 3806, 4d.; 8308, 4d.; $311, 4d.; 3314, 4d.; 
3317, 4d.; 3319, 4d.; 3821, 4d.; 3924, 4d.; 8325, 4d.: 3327, 4d.; 3329, 4d.; 
3380, 4d.; 3332, 4d.; $334, 4d.; 3336, 4d.; 3337, 1s. 24.; 3350, 18.; 3377, 4d.; 
889, 8d.; 525, 8d.; 777, 6d.; 1019, Sd.; 1085, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price yo age = Sums exceeding 5s, must be 
remitted by Post-office Order, le payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 








SourH KENSINGTON Museum. — Visitors during the week 
ending July 13th, 1872:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m, to 10 p.m., Museum, 13,096; Naval and other 
collections, 1590 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 6 p.m., Museum, 2692; Naval and other 
collections, 85 ; total, 17,463 ; average of correspo: week in 
former years, 14,699; total from the opening of the Museum, 
11,765,311. — Bethnal-green Branch of the South nm 
Museum: Visitors d the week ending July 13th, 1872 :— 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
57,359 ; on Wednesday, Thursday, and Friday, admission 6d.; from 
10 a.m, till 6 p.m., 4222 ; total, 61,581 ; total from the opening of 
the Museum, 181,125, 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other. Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

11. T. Irvine, London, “ Controlling the draught of steam boiler furnaces.” — 
Dated 2na January, 1872. 

This provisional specification describes improvements on the patent 
No. 2060, 1862, and the improvements relate to the fixing of the apparatus 
to the flue and also to improvements in the apparatus itself. 

28. H. W. Caspersen, Newcastle-on-Tyne, “ High and low-pressure or 
compound steam engines."—A communication.—Dated 4th January, 
1872. 

This invention has exclusive reference to that class of steam engines 
known as P d or bined high and low-pressure engines, wherein 
the high-pressure steam, after doing duty in a small high-pressure 
cylinder, passes thence to a large low-pressure cylinder. According to 
this i tion it is pi d to work high and low-p or P d 
steam engines with slide valves or piston valves so arranged as to trans- 
mit the steam from the high-pressure cylinder to the low-pressure cylin- 
der by direct communication with the steam passages or ports at the ends 
of the two cylinders, thereby insu the least possible loss of steam in its 
continuous expansion from the ieee cylinder to the low-pres- 
sure cylinder, whilst at the same a more effective vacuum is main- 
tained at the return stroke of each piston by reason of the direct com- 
munication with the condenser. 

41. W. A. Gitper, London, ‘‘ Steam water heaters.”—A communication.— 
Dated 5th January, 1872. 

The improved heater consists of a scries of concentric cylinders forming 
alternate water and steam chambers, the latter be open to a steam 
box at each end ; one of the boxes is connected with the exhaust steam 
pipe of the engine, and the water chambers are supplied with water by 
a pipe leading from the pump, the outer chamber being also connected by 
a pipe with the boiler. A deposit box is attached to the lower part of 
the outer chamber. An attemperator is ee. consisting of a 
cylindrical steam chamber placed in the tank ; it has a distributing pipe 

sing it t ly, and a receiving pipe which is connected with 
the exhaust pipe of the heater; it is also provided with an escape pipe 
at its lower part. 

















Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

5, A. SitvesTer, London, “ Carriage wheels.” —A communication.—Dated lst 

January, 1871. 

This invention has for its object an improvement in carriage wheels, 
and consists in making the tires of such wheels with channels or recesses 
at their inner parts to receive the felloes of the wheels, which are 
correspondingly formed, the sides or edges of such channels or recesses in 
the tires forming flanges or projections by which the felloes are embraced 
or held and protected. 

14. G. B. GaLLoway, London, “ Communications between passengers, guards, 

de.” —Dated 3rd January, 1872. 

This consists in the use of a valve fixed in connection with a tubular 
arrangement, so that any 7 ger may icate with the guard. 
Also in cutting the partitions and ends of carriages so as to make a door- 
way therethrough. Also in means for stopping trains in shorter 
distances, and in fitting carriages with sleeping and refreshment com- 
partments, 

19. H. E. Lester, jun., London, ‘ Vessels’ steering apparatus.”—Dated 3rd 

January, 1872. 

In suitable framework mounted on an iron or other foundation plate 
bolted to the deck of the vessel, either aft or amidships, or, if desired, 
both aft and amidships, the inventor arranges a double chain drum, one 
chain passing from underneath the drum in one direction to the tiller, 
the other in the other direction to the tiller. Around the drum is a 
cogged wheel which takes into two or more small cogged wheels above 
it. These latter again take into another cogged wheel fixed above them, 
and on the axle end or ends of this last named wheel the usual steerir, 
wheel or wheels is or are fixed. The size of the last mentioned cogge 
wheel determines the speed at which the drum is revolved. If desired a 
bell on the framework strikes each time the rudder is amidships or 
perfectly straight. 

20. H. Mayer, Liverpool, ‘ Ships’ berths.”—Dated 3rd January, 1872. 
These are made of metal. The metal posts are jambed or secured at 

the required distances apart between the upper side of one deck and the 

lower side of another deck, and they have bosses affixed to them for the 

urpose of supporting the side and end frames and the bottoms of the 
om om Each post has, by preference, several bosses secured to it, so 
that the berths can be formed in tiers. The posts, frames, and other 
parts are stowed, when taken down, between the deck beams. 

43. J. SuTCLIFFE, Glasgow, ** Preventing collisions on railways.”—Dated 5th 

January, 1872. 

The feature of novelty which constitutes this invention is the arrange- 
ment of levers and cams whereby a preceding engine can, by striking a 
lever, communicate motion through suitabl tions, suflicient 
close the throttle valve of a following engine and cut off the steam from 
acting therein. 

48. J. Carruyess, London, ‘‘ Cleaning railway rolling stock.”—Dated 5th 

January, 1872. 

This invention consists in cleaning railway carriages by passing them 
between and under revolving brushes driven by machinery and supplied 
with water under pressure from the centre of the brush. Revolving 
wipers may be used for drying the carriages after the washing process, 
The waste water is collected in a filter tank, and after being pumped 
back to the supply tank is used over again. Provision is made for 
driving the top and side brushes, either together or separately, and for 
po ing their height and distance apart to suit different sizes of 
carriages. 








Class 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

1. J. Smita, Loyland, Yorkshire, ‘‘ Self-acting temples used in looms for 

weaving.” — Dated 1st January, 1872. 
This invention consists in improved arrangements of temples for 
bling heavy, dium, and light fabrics to be woven at a uniform 
width. In one arrang it the patentee places in the temple stock at 
each side of the loom a series of rollers in line with each other, each 
roller having in its periphery one, two, or more circles or rows of pointed 
= or teeth working in slots or grooves in a frame fixed to the breast 
or loom side ; and the cloth or fabric in its passage to the cloth or 
winding-on beam is held firm by the pins and slotted frame, and as the 
slots prevent the pins trom moving inwards and also assist the grip, the 
cloth or fabric is always of a uniform width. In another arrangement, 
instead of the rollers the ——_ employs an endless chain or chains at 
each side of the loom, the chains being mounted with pins or teeth 
work: in slots in a stationary frame; and this arrangement also 
keeps the cloth or fabric at a uniform width during the process of 
ee in consequence of the slots preventing the pins from moving 

wards. 








7. W. S. Fish and J. Wornerspoon, Glasyow, N.B., “ Yurns, threads, 
twines, cordage, or ropes.” —Dated 1st January, 1872. 

The feature of novelty which constitutes this invention is the 
employment of asbestos or amianthus, either combined or not with other 
fibrous materials, as a substitute for the materials hitherto employed for 
making yarns, threads, twines, cordage, or ropes. 

10. W. R. Laks, London, “‘ Looms for weaving narrow fabrics.”—A commu- 
nication.—Dated 1st January, 1872. 

This invention consists, First, in the arrangement of a shuttle driver 
provided with two loose slide rods operated separately by balance levers 
and cam slots, the said loose rods acting upon the shuttle, which is 
carried back and forth by the driver in such a manner that the shuttle is 
carriod through the shed by the alternate action of the slide rods, and 
receives a poalibve motion throughout its entire stroke. Secondly, in the 
arrangement of a compensator pro ith balance weights in combi- 
nation with a lever pawl acting on a ratchet wheel secured to the take-up 
roller in such a manner that by the said compensator a uniform tension 
is imparted to each piece of fabric to be taken up, and several different 
Fxccy, in the acsengement of 0 tention weighs anlang pen the worp as 

a e arrangement of a uy as 
the same is taken from the warp beam in combination ‘with a balance 
weight which counteracts the tension weight, and is subjected to the 
action of a cam or equivalent device in such a manner that at the moment 
the warp is let off it is relievei from the extreme strain of the tension 
weight, while the said weight is free to exert its full power and so keep 
the warp at a uniform on during the whole time the balance weight 
is acted on by its cam or equivalent device. Fi ly, in the arrange- 
mént of a series of levers provided with double hooks, which pass 
through needles provided. with double eyes and operated by cams. 
Fifthly, in the arrangement of loose arms, each provided with a cam slot 





and connected to the bed of the batten by rods, the cam slots being acted 

on by eccentric wrist-pins projecting from wheels mounted on the 

driving shaft in such a manner that a free, quick, and easy action is 

imparted to the batten. 

18. W. G. LeBuRN, Gateside, N.B., “Shuttles for weaving.”—Dated 3rd 
January, 1872. 

One improvement consists in forming the bottom of the cavity in the 
shuttle with a series of semicircular inclined ridges by means of a 
revolving cutter chucked in a lathe, the shuttle being placed in an 
inclined position on a slide and shifted step by step. A Second improve- 
ment consists in fixing buffalo hide on the shoulders of the shuttle 
instead of iron as hitherto. A Third imp: t ists of an 
appliance to im tension to the yarn as it issues from the shuttle. A 

ir of small rollers is applied in front of the eye of the shuttle, being 

tted in a recess made in the side of the shuttle, and rubber rings or 
other suitable springs are applied to the spindles of the rollers, so as to 
compress or apply friction resistance to the yarn as it passes out 
between the rollers. 
23. H. W. WuiTeneap, Holbeck, “ Combing wool, c.”—Dated 3rd Janu- 
ary, 1872. 

These improvements consist in an alteration which disp with 
the lids or weights of the feed boxes used in the well-known 
— combing machines or other combing machines that are similarly 
ted. 








29. A. Gitmore, Tandragee, Iveland, “ Drag or brake for the bobbins on 
spinning frames.” —Dated 4th January, 1872. 

The feature of novelty which constitutes this invention is the employ- 
ment of a metallic disc ha suitable studs and levers and fixed to the 
“ builders,” for the purpose 0’ the tension of the thread 
wound on tothe bobbins, in lieu of employing cords and weights as ordi- 
narily practised. 

35. J. Hartiey, Colne, Lancashire, ‘‘ Shuttles.”—Dated 4th January, 1872. 

The inventor forms the spring which is permanently fixed to the 
tongue or pike at the point or loose end to extend to and fit into a cli 

late, which fits easy around the root or heel end of the tongue, an 
eaving a small space betwixt to allow the slide movement of the tongue 
or pike. A V spring or anv lap spring is introduced in a vertical posi- 
tion into the shuttle behind the end of the pike spring. 
44. E. Hotpen, Bradford, Yorkshire, “ Preparing and combing wool, dc.” 
-—Dated 5th January, 1872. 

The invention relates to the employment of teeth of different lengths, 
fineness, and pitch, a row of longer and coarser teeth working between 
two rows of teeth shorter, finer, and of a closer pitch or set ‘ en lash- 
ing on tothe circle or holding teeth in combing is employed in connection 
with the improvements, it is preferred that the longer or coarser teeth 
may be on the side of the drawing-off. When using fine “‘nacteur” 
combs, such combs act to form the fine teeth on the drawing-off side. 
The coarser and longer teeth will then work between two finer and 
shorter rows with finer pitch. 





Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
34. T. Mortiock, London, “ Dressing and furrowing millstones.”—Dated 4th 
January, 1872. 

The features of novelty in this invention consist, First, of a mode of 
adjusting and holding a diamond cutter; Secondly, a hollow screw for 
traversing the cutter; Thirdly, compound speed wheel fixed on the 
traversing screw ; Fourthly, adjustable V slides for the cutter carrier to 
move along ; Fifthly, an adjustable pawl to alter speed of the traversing 
screw ; Sixthly, a rising and falling steel cutter worked by a lever, the 
end of which is moved by a revolving grooved roller extending across the 
width of the machine ; Seventhly, a tie bar, cranked at one end of the 
machine to allow the cutting tool to pass over it. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
25. T. Hyarr, “ London, “‘ Fire and burglar proof illuminating roofs, de. 
—Dated 3rd January, 1872. 

This invention consists in making ribbed or webbed sheets of glass for 
roofs, and in connecting the several sheets by inverted glass trough- 
shaped beams or caps, so that the roof is composed entirely of glass. The 
same kind of glass is applied to windows and skylights, The premises 
covered by these glass roofs are protected from burglars and fire by 
Venetian blind shutters placed below the laths forming a. sur- 
faces, so as not to diminish the light. The separation of the said ribbed 
plates of glass is facilitated by the shallow grooves for guiding the 
diamond made therein. The said glass is blue tinted to improve the 
quality of the light for warehouses. Plates of glass are made with pro- 
jecting ribs on the under side at suitable distances apart, and either of 
uniform or gradually increasing depth, which ribs are caused to act as 
reflecting surfaces. Placing the glasses at an inclination in illuminati: 
gratings, or using glasses with inclined faces, but placed in horizontal 
seats. Using plates or blocks of alum protected by sheets of glass or 
varnish as the translucent medium for fire-proof roofs. 

36. G. Dommy and J. Russert, Weymouth, “ Securing window sushes,.”— 
Dated 4th January, 1872. 

Sash fasteners can be swung upon a pivot to throw a claw into position 
for engaging into a fixed claw, a spring acting to keep them in contact 
and also to draw the sashes together. 

40. T. Hyatt, London, “ Revolving shutters.” —Dated 5th January, 1872. 

This invention consists in making wooden revolving shutters fire- 
proof by impregnating the laths with alum, silicate, or other chemical 
capable of resisting fire. In connecting the bars or laths with interposing 
india-rubber cushions, in order that they may coil smoothly. In pro- 
tecting wooden revolving shutters against burglars by wires, or Gane, 
or strong strips of steel passed into the interior. Also in making a sheet 
revolving shutter like a plain metal curtain, and securing it by pins at its 
edges when down. In embossing in relief the fans of these curtain 
shutters, and “chilling” the parts so as to resist attacks of 
burglars’ tools. In making sheet —t shutters of any size by 
weaving them of bands or ribbons of metal. In making corrugated metal 
shutters with various peculiar forms of corrugations, with a view to 
increase their flexibility and stiffness. In making revolving metal lath 
shutters with hollow laths, and filling the laths with fire-resisting mate- 
rials. In cur transversely these hollow laths, or the usual solid ones, 
to conform e: ly to the arc of that icular part of the coil in which 
they may be when wound up, in order that the shutter may lie closer 
and more compact. In the use of pressure or nipping rollers for raising a 
shutter and pushing it into a ‘‘ pocket ” made to receive it in the wall, or 
for pushing the shutter on to the coiling drum or barrel. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
21. P. Girrarp, Paris, ** Compressed or liquefied air or gas cartridges and 
Jire-arms.”—Dated 3rd January, 1872. 

This invention relates to the construction and use of cartridges con- 
taining compressed air or gas or liquefied gas employed for the pro- 
pulsion of projectiles in weapons specially constructed for the purpose. 
it also relates to the construction and use of apparatus for charging and 
d g such cartridges, and to the construction and action of 
weapons by which compressed air or gas contained in a chamber or 
reservoir is employed for the propulsion of projectiles. 

42. W. M. Scorr, Birmingham, “‘ Breech-loading small arms.”—Dated 5th 
January, 1872. 

invention consists in actuating or wiheroutng te spring sliding 
bolts of drop-down guns by means of a vertical axis in the -off, an 
eccentric tooth or jection on the bottom of the axis working in a 
notch in the side of the bolt. A thumb plate or handle having a side 
motion on the Sn SAS ie oe 0 Rae petanea Se Sapeeeyte cumse 
the tooth or projection to withdraw the bolt. A vertical lever ha 
arms of unequal length may be interposed between the vertical axis ani 
sliding bolt. In this arrangement the long lower arm of the lever works 
in the bolt, and the short upper end occupies an eccentric notch in 
the axis. By turning aside the thumb plate the motion of the axis 
through a small angle produces sufficient motion in the long arm of 
mary ed =o the required range of motion to the bolt to effect its 

wa 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj Ornaments, Musical In- 
struments, Lamps, ‘anufacture of Dress, &c. 
16. -* premed London, “ Manufacture of trimmings.” — Dated 3rd January, 


ag og ba A ner rat as a guide for the 
sewing operation. The ic is made wa pins on plates, which 
reciprocating motion. ped 


47. A. M. Crarx, London, “‘ Necktics."—A communication.—Dated 5th 


January, 1872. 
The improvement sists in the application of a nietal, leather, or 
other — to the tabs or ends of neckties, which are secured by a 
or fi ‘ing, whereby to prevent wear of the tabs or ends by 
frequent insertion in said clasps or fastenings, and also facilitate their 
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may be used with or without the addi- 


introduction. This piece the tab or end of the tie 


guard 
tion of a stiffening introduced in 


—_—_— 
Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

2, T. J. Smrru, London, “ Treatment of lyes and wash waters.” —A communi- 

Cation. —Dated Ist January, 1872. 

Redaew’, pone and ulmic matters are separated and precipitated 
from alkaline lyes and wash waters by the injection of carbonic acid gas 
and sulphuret of sodium, of barium, or of jum, with or without the 
addition of hydrate of lime or oxide of iron. 

12. J. L. De Monrotson, London, “ Apparatus for removing the hair or fur 

from skins.” —Dated 2nd January, 1872. 

First, after the skins have been wetted the inventor treats their under- 
side with a mixture of chalk and sulphuric acid. The fur or hair is 
afterwards removed with the greatest ease. 8 diy, the hair or fur so 
removed may then be applied to the manufacture of imitation furs, rugs, 
coats, or similar articles in the following manner:—He coats a material, 
such as wal linen or caoutchouc, with some adhesive mixture, 
and applies the hair or fur in small portions or tufts to the side so coated, 
and when the whole is dry he trims or cuts the hair so as to obtain an 
even surface. if it be required to obtain a material for making hats, 
caps, or similar articles, he separates the fur or hair in a cylindrical case 
in which revolves a drum on which are arranged a series of strings of 
catgut or other material, and on these strings the fur or hair is evenly 
collected ; it is afterwards utilised as desired. 

13. J. L. De Mownrorson, London, “ Tanning.”—Dated 2nd January, 

1872. 

The inventor arranges any suitable number of pits one after another, 
ata convenient height from the ground, each pit communicating with 
the adjoining one by means of openings near the top. In each pit is 
mounted a revolving axle furnished with arms or idles, and these 
axles are connected toa shaft to which motive power is imparted during 
the tanning process. The skins and liquor are thus kept agitated. To 
the matters employed for tanning he applies boiling water and sulphuric 
acid, and places the whole in the first pit, from whence the liquor passes 
to the other pits, b ing in ea ive pit weaker and weaker. 
The skins to be tanned are first placed in the end pit containing the 
weakest liquid, and after ee therein for a period determined by 
their size and description are transferred to the other pits, remaining in 
each succeeding one for a like period. 

17. C. H. Sieser, Bacup, and J. Furnevaww, Haslingden, Lancashire, 

** Machinery for dyeing yarns in the hank.”—Dated 3rd January, 1872. 

This invention consists in appl six or other convenient number of 
winces to a vat containing the dye liquor, and on these winces the hanks 
of yarn are suspended. h wince consists of two or moze blades, and 
they are all caused to revolve by a side shaft and gearing. The dye 
liquor is agitated by a frame worked by an eccentric or otherwise. | 
87. W. E. Newton, London, “ Preserving edible animal and cegetable sub- | 

stances.” —A communication.— Dated 4th January, 1872. | 

The substances to be preserved are placed in cans or jars, together with | 
some suitable hygrometric substance, and the vessels are then hermetically 
sealed. 

38. H. Y. D. Scort, Baling, Middlesex, “ Purification of coal gas.” —Dated 

4th January, 1872. . | 

The inventor takes quick lime, and having heated it to redness in a 
suitable conduit or chamber, he the gas to be purified over it, and 


passes | 
the heated lime will abstract the sulphur or sulphur compounds from the | 
49. J. 8. Pearsat, London, “ Treating vegetable fibves.”—A communica- 


tion.—Dated 5th January, 1872. 
fibres from plants generally which 


This invention consists in ey | ! é 
bear strong fibres (called g liy Rheea) drums with projecting 

i ments for the application 
cen k, and 


ribs ina 5) manner, and in special arrange: 

of eee me trifugal force fer cleaning fibres from 

for the use of water or water and sand at a high velocity, for scouring the 
fibres, and in a peculiar arrangement of the drum with projecting ribs 


for treating dried Rheea. 

















Class 9._ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic q 
. H. Hiauton, Putney, Surrey, “ Electric telegraphs.” —Dated lst January, 
1872. 


This provisional specification describes means for submarine and 
subterranean telegraphy through uninsulated wires. 


Class 10.—-MISCELLANEOUS. 
Including all patents not found under the preceding heads, 

8- J. Torrter, London, ‘‘ Method of treating end cleaning all kinds af 
animal and vegetable fibrous meterials containing grease."—Dated let 
January, 1872. 

The features of novelty of this invention consist in operating with 
fusil oil upon raw or manufactured or partly manufactured animal and 
vegetable fibrous materials containing grease, for the purpose of cleaning | 
the said fibrous materials and separating the grease therefrom. i 
6. W. 8. Fisu, Glasgow, N.B., “ Packing for piston-vods, &c.”—Deated 1st 

January, 1872. 








—" 


its being immediately used in the filling of other cigars, thereby dis- 
with the separate hand vperati of first cutting off the end, 
then splitting the leaf, and finally redam the inside, as by reason 
of these operations having to be performed after the process of —-s 
or cutting, the secured ends become in the meantime too dry for use an 
require to be redamped. The apparat ists essentially of a spring 
shear, the blades of which are of a concave form on their cutting edge, 
in order not to flatten the cigar when cutting. To ove of these blades 
there is fitted at a right angle a second cutter, which slits longitudinally 
the severed portion of the cigar, and to the other blade there is fitted at 
aright angle a rest or support, for holding the severed portion whilst 
being slit. The cutters and rest are all made adjustable by means of 
slots, and the cutting surfaces are maintained a . when not in action, 
by a blade or other spring acting upon the jointed arm or arms which 
carry the cutters. The apparatus is worked by the pressure of the hand 
upon the upper arm, or by a slight tap or blow imparted thereto. 
26. T. Burt, Northampton, “ Floating dredgers.”—A communication.— 
Dated 4th January, 1872. 

The novelty in this case consists in applying to the lower end of the 
suction-pipe of dredgers a revolving envelope or outer cover, to which 
are secured, in sockets or recesses formed thereon, a series of projecting 
instruments for loosening the material to be dredged or operated upon. 
27. J. L. Crank, London, “ Drain traps.”—Dated 4th Janwary, 1872. 

The ubject of this invention is so to construct a drain trap that the 
sewer gases cannot flow back through it into the house connectea with 
the drain. This the inventor does by ——— in connection with the 
trap an escape into which the gases pass when their pres- 
sure is such as to enable them to overcome the water seal of the trap. 


30. W. Asncrort, Wolverhampton, ‘‘ Buckle or fastener.”"—Dated 4th 
January, 1872. 

The novelty of the invention consists in providing a buckle or clasp for 
binding articles or connecting strap ends together, the formation of 
which is obtained by bending a narrow strip or length of metal in such 
a manner that the over bend is shorter than the under bend, the said 
under bend being provided with a slot immediately under the termina- 
tion of the over a; thus, when the strap, cord, or other bind 
medium is through the said slot from the underside, and 
over the e of the over bend or tongue, the tension or pull of the 
binding medium causes the upper tongue to yield, and bind the strap 
between the edge of the said tongue and the slot. 
$1. W. A. Lytrie, London, “ Asphalte for paving.”—Dated 4th January, 

1872. 

The features of novelty are as follows :—First, imparting a waxy 
character to any artificial or natural pitch or asphalte by incorporating 
with it a non-drying oil or fat ; Secondly, heating thoroughly all the dry 
earthy powder before mixing it with the bituminous wax; Thirdly, 
drying and heating the concrete foundation of asphalte paving by means 
of a furnace arranged thereon, so that the concrete shall form the rever- 
beratory hearth between the furnace and the chimney, whilst the upper 
side of this arrang it is ilable for heating the prepared asphalte. 
32. W. R. Lake, Londm, ‘“ Anchors."—A communication.—Dated 4th 

January, 1872. 

This invention is designed to make the anchor cant more readily, and 
to decrease their liability to foul or be thrown out of the ground by the 
chain. The crown is made with a straight or very nearly straight back, 
with an arm at each end. On the inner side of each of these arms is a 
fluke This crown may be madein two pieces, having a joint in the centre 
like a rule joint, so that each can fall inward independently of the other, 
but not outward. The double fluked crown is made from a fiat slab of 
iron, and may have holes cut in it to lessen its weight. The shank may 
be described as a double one, or it may be said that there are two nks, 
one attached to each end of the stuck, converging together so as to form 
with ita triangle. The two parallel parts are bolted together. The stock 
to which this double shank is attached consists of a flattened beam 
having circular extremities to fit into corresponding holes provided for 
them in each end of the double shank. In the centre of this stock a 
common shackle is attached, to which the chain is connected. 


33. J. Low, London, ** Magnetic binnacle.”—Dated 4th January, 1872. 

The object of this invention is the production of a binnacle for iron 
ships or vessels, whereby the disturbance of the compasses in such vessels 
by local attraction is effectually counteracted. The inventor constructs 
the binnacle to receive two compasses. Between the two compasses is 
an adjustable platform, whereon he places a magnet, which, when 
properly ajusted between the compasses, will counteract the local attrac- 
tions. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


THE ADVANCE IN IRONWORKERS’ WAGES : J1s effect upon business in 
Birmingham and Wolverhampton—IRONMASTERS DECLINING TO 
BOOK ORDERS: Why—THE FOUR POUNDS RISE IN BEST SHEETS 
ESTABLISHED—IMPOSSIBILITY OF GETTING THE IRON REQUIRED 
BY MERCHANTS—THE SAME AS TO MANUFACTURED GooDS— 
ADVANCED PRICES FOR HARDWARES—THE IRONMASTERS AND 
THE FIVE HEAT QUESTION—THE RAILWAY NUT AND BOLT TRADE 
—Tue DoRMOY MACHINE PUDDLER—ITEMS AS TO HIGHER 
PRICES AND WORKMEN’S MOVEMENTS, 


THE effect to-day (Thursday) of the award of the accountant to 





The feature of novelty which constitutes this invention is the sy 





or twisting of the fibres together into continuous lengths in place of 

the mode of facturing asbestos or amianthus packing hitherto 

adopted. 

8. J. K. Tutus, Glasgow, N.B., “ Punching holes in leather.”—Dated lst 
January, 1872, 


This invention relates to the arrangement and construction of 
hani for punching holes in or perforating leather and other 
similar materials in order to render the same fit for receiving rivets at 
places where the leather or other similar material is jointed, and it has 
for its object to effect the said operation more ly and more 
economically t hitherto accomplished. A 3 object of this 
invention is to facilitate the manufacture of leather hose by punching the 
holes in each side of the materials at one operation. 


9. 8. GeocHEcaN, Dublin, “ Branding casks, &c.”—Dated lst January, 
1872. 

This invention relates to an exy q 1, and effective mode 
of indelibly marking or numbering with trade mark letters and any 
number of figures in consecutive order from one to millions, at one 
operation, the ends or heads of casks, sides or tops of cases, boxes, or other 
rece les for goods of various kinds. The apparatus to be employed 
cons of a square, round, or other shaped open box or frame of cast 
iron, with holes in the side for the admission of cold and the escape of 
heatec air. On the top there is a eae or tray of cast iron made in, say, 
four compartments, two (consisting of sunk wells or reserve com 
ments) being closed underneath, whilst the other two consist of open 
raised compartments. It is in these latter compartments that the 
numbers are Ry which operate upon the object to be marked or 
numbered, w! the other two compartments, ig lower or sunk, the 
mumbers they contain do not come in contact with the w be 
branded or numbered. The higher numbering compartments in the tray 
have ae parallel V ves at the bottom to hold the movable dies 
or num , and the lower or reserve compartments are closed 
underneath by a nea of iron, so that the dies or numbers they contain 
slide along the bottom in consecutive order till their turn comes for 
being introduced by the aid of tongs into the higher or branding 
compartments. The spaces unoccupied by numbers or letters in| the 
bran compartments are closed up by iron slides or doors which keep 
all the dies in their » accommodating themselves to any number, 
and or shielding the wood from the flame in the unoceupied 
portions, The whole tray is heated underneath by means of rows of 
Bunsen’s gas burners, arranged so that those burners not required to be 
lighted can be shut off. 

16. E. R. Hanpcock, London, “‘ Railway signals.”—Dated 8rd January, 


1872. 

This invention consists in oa which enables the 
engine-driver, stoker, or guard to the 
train has passed 





Aisi ry 





revious the signal the indicator being a rod or 
an om 5 beuiaating Or cllior term of dine ox tage on Widen 
divisions of time are marked. 


22, A. Nowrick and W. C. Witp, 
various gems or stones, Dated 3rd January, 1872. 
The stone is le in the form of what is technically known as a 
‘‘doublet,” that is to say, of two pieces united together, ‘aces 
before being united ha’ been with a translucid coloured 


a whereby the di tint isimparted to the stone when naturally 
pale. y make artificial gems or precious stones of rock crystal in the 
same manner. 


24. 8%. Erman and H. L. Brown, Shefield, “ Apparatus for cutting or 
Jinishing cigars.” —Dated 3rd January, 1872. 
This invention relates to a simple and efficient apparatus to bo attached 


London, “* Heightening the colour of 





to a ci, maker’s bench for pu of simultaneously tinishi 
or cutting off the end of the and splitting open the severed on 
tion, so as at once to expose loosen the inside thereof, and admit of 





the Ir s’ and Ironworkers’ Conciliation Board, by which 
the puddlers are to have a rise of 2s. a ton up to the elose of the 
year, and the millmen an advance of 20 per cent. upon the wages 
they were being paid up to the .close of last month, has been at 
present to make the finished iron makers object to take orders in 
other than very rare instances. They are all quite full of orders 
for the descriptions most in demand, and they are now lying-by to 
ascertain what action prominent members of the industry will 
take now they know what are the wages they will have to pa 
their men. Merchants are hoping that the immediate effect will 
not be to cause the declaration of higher prices ; though, as the 
result of a greater demand as the shipping season advances, much 
more money will have to be given for the kinds most in demand. 
The highest wages given to puddlers in the — twenty-five years 
was 10s. 6d., but only for a short time. Now they are to have 
12s, 6d, a ton. 

In Wolverhampton on Wednesday the makers of finished iron 
would not accept orders. Holders were anxious to place specifi- 
cations, but they could not get them off their hands in other than 
rare instances. The galvanisers are hard pressed to get sheets, 
One buyer offered to place 300 tons at £2 in advance of quota- 
tions, but he could not get his order accepted, makers ‘bet 
unable to supply with promptitude. The demand for paniend 
sheets is so great that in the galvanised shape sheets of 24 gauge 
are to-day firm at £32 a ton. Nor is it likely that the demand 
will fall off all through the year. The rise of £4. ton asked last 
week for best sheets is firmly demanded this afternoon all the 
makers of that class of iron. Upon that basis their circular prices 
are now fix These quotations are an advance of perhaps £7 to 
£8 in the quarter, The effect of this last advance has been to 
send up the prices of iron-plate goods 5 per cent.; and, together 
with the advance upon tin plates, has led to tin-plate and japan 

being to-day put up from 5 to 10 per cent., as well by the 
irmingham as the Wo! wer ees houses, The tube makers 
have likewise all advanced, and the iron bedsteads are put up to a 
standard which makes them 50 per cent. advance upon the quota- 
tions previous to September last, and composite and brass bed- 
steads are 35 per cent. net advance. Makers’ circulars announce 
that this is “‘ owing to the advances in the cost of iron and coal,” 
After the 25th inst. better orders for bedsteads “ will be received, 
subject to a price to be given and confirmed on receipt of the 
order, should iron either rise or fall.” The makers o' foundry 
castings quote a rise of £10 a ton, “‘making a sixth advance.” 
The Earl of Dudley's circulars, and those of Messrs. Barrow and 
Son, are out. His lordship’s L.W.R.A. bars are officially quoted 
at £16 12s, 6d., and Barrows and Hall’s £16. Messrs. G. and W. 
Underhill, ironmasters, of Wolv say that in conse- 
quence of prices having advanced from to 80s. they are unable 
to fix any prices, and that orders must be subject to the rates 
prevailing at the time of order. 

The transactions in pig iron have been considerable during the 
week, consumers having in that time closed the negotiations that 
they did not complete on the quarter-day’s last week. They have 


to give makers’ terms. These are firm at £8 for all mine, and 
£9 for ordi cold blast. At these fi very little is now to 
be had, producers of hot have all sold for the 





uarter, though not all probably at £8, That, however, is now 
t eh nee But so many are the expenses connected with 
the ing of iron in the present day, that even at that high 
figure blast furnace proprietors cannot be tempted to make 
arrangements to increase their output. Yet the current prices 
are about twice those of a twelvemonth Nothing under £9 
will tempt men to undertake further outlays of importance in 
the making of best hot blast. When that figure can obtained 
one of the leading masters is to our knowledge prepared to 
increase his make considerably. The crucial quotation will not 
yrobably be long in coming, inasmuch as towards the end of 
Change hours this afternoon at Birmingham hot blast all mine 
piss, the produce of the district, were quoted as high as £8 10s, 
‘or pigs that are pretty much all-fours with these, but which are 
made out of this district, and are sold short weight, £7 per ton was 
obtained to-day delivered at makers’ works. This means, when 
delivered, and compared with the long weight at which Staffordshire 
igs are sold, £8 2s, 6d. per ton. It was only a few months ago, 
owever, when upon 70s, a ton being obtained for this iron “the 
makers rded themselves as having attained a pitch of prosperity 
which been at no time anticipated. Cold blast were difficult 
to get to-day at £9, notwithstanding that at this time last year 
= were freely offered at five guineas. 
he six-heat question amongst the ironworkers is being strongly 
contested by the majority of the masters. One or two are giving 
way for the hot weather, but the bulk are determined not to con- 
ie it. One works at Bilston, where the men have been out for 

a fortnight, demanding the five heats, resumed on Wednesday 


night. The leadersof the men are discountenancing the agitation. 
The ironmasters, at a special meeting in Birmingham to-day, re- 
solved “‘ That the movement is distinctly opy to the basis on 


which the rate of wages has been settled, and requires a con- 
tinuous working of the furnaces, as heretofore.” Temporary ar- 
rangements had been permitted in two cases, but they were ex- 
plained as temporary on account of the hot weather. Should the 
men attempt to enforce five heats, the masters will refuse to pay 
the high wages just awarded. 

The working model of the Dormoy rabble, as adapted to an 
ordinary Staffordshire furnace, shown on the table at the quarterly 
meeting in the Birmingham Town-hall last Thursday, attracted 
much attention. There Mr. H. J. Harding, the Birmingham 
agent for the invention, was kept in constant work actuating the 
model, and many good opinions were expressed. Mr. Paget has 
addressed the ironworkers in explanation of the working of the 
invention. 

Orders were likewise booked in Birmingham for a goodly number 
of the improved metallic pistons of Messrs. Bower and Qualter, of 
Barnsley, which has been somewhat freely adopted in and about 
South Yorkshire. The improvements consist in expanding the 
internal V-edged ring of metallic pistons by means of screws, 
which pass through the piston cover and internal wedges and com- 
pound steel springs. 

Messrs, Thomas Perry and Son, of High Fields Foundry, Bilston, 
exhibited one of their patent chilled pinions. Thirty-two firms 
have adopted the pini of various sizes, ranging from 7in. to 
26in. diameter. 

All the leading manufacturing industries in and about Birming- 
ham are fully employed. There is no diminution in the number 
of the orders coming forward from the chief export markets ; the 
only difficulty is to get the goods, Upon every hand the produc- 
tion is very much below the requirements of purchasers. 

There is a great demand at the Wolverhampton works for rail- 
way spikes that are made mostly by machinery. 

On Friday, the 12th inst., the customers of Messrs, T. and C, 
Clark and Co., of the Shakspeare Foundry, Wolverhampton, 
received an intimation of the sixth advance in prices recently 
made by that firm, which was in the following terms: ‘‘ The 
great advances still taking place in the prices of iron, coke, coal, 
and other materials since the date of our last circular render it 
again necessary to reduce our discounts 5 per cent. from enamelled 
and tinned hollow ware, and 24 from hinges and all other articles 
we make subject to discount, except brass frame and axle poles, 
which remain unaltered. Articles sold at net prices by the piece 
are advanced from this day 5 per cent., and goods sold by weight 
30s, per ton.” 

Another ineffectual attempt has been made to dispose of the 
Millfield Ironworks by auction, but in the past few days the 
movable stock on the premises has been sold in lots and good 
prices realised. 

At a meeting of the Wrought Iron Tubemakers’ Association, 
held in Birmingham on Monday, the discount on iron tubes and 
fittings was reduced 5 per cent. all round, and the gross prices of 
jin. and Zin. tubes was advanced 4d. per foot. 

Messrs, Cochrane and Co,, of the Woodside Ironworks, Dudley, 
have given their fitters and others connected with that branch an 
advance of 10 per cent. 

At a mass meeting of nailers, held on Monday evening at 
Dudley, it was unanimously resolved not to resume work until the 
masters concede the advance of 20 per cent. un 1869 list. 
evening the masters - nearly all the men asked for. 

The “Gravelly Hill Relators,” following the example of Sir 
Charles Adderley, have served the town-clerk of Birmingham 
with notice that they will immediately move the Court of Chancery 
for the issue of a writ of sequestration, 

It is rted that Mr. Kane, the operative secretary of the 
North of England Board of Arbitration, will come forward as a 
candidate for the borough of Wednesbury at the next election, 
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WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 


LITTLE CHANGE IN IRON AND COAL TRADES—SIGNS OF A CON- 
TEST BETWEEN LABOUR AND CAPITAL—THE Messrs, VIVIAN, 
OF SWANSEA, AND THEIR WORKMEN—KEEPING DOWN SUPPLIES 
—ARTIFICIAL PRICES— MONSTER MEETING OF COLLIERS — HOLI- 
DAY IN THE DISTRICT—CINDERFORD STRIKE—MAKE OF BARS 
AND RAILS LESS—SPANISH ORE BOUGHT WITH CAUTION—FRENCH 
ORE—PRICES PAST AND PRESENT—PIG IRON TRADE AT THE 
PRINCIPAL IRONWORKS—AMERICAN TRADE—Esppw VALE 
TRADE WITH GREECE AND TURKEY—PLYMOUTH COLLIERS. 


THERE is very little change in either the iron or coal trade since 
my last. The relations between the masters and workmen con- 
tinue in the same condition ; but, if anything, there is a tendency 
towards a crisis. I have long seen that the unsatisfactory state 
of things now existing throughout Wales would come to a climax. 
There must be a limit to the exactions of the men, and a limit to 
the forbearance of the masters. Mr. Vivian, of Swansea, has 
stepped forward to take the initiative, and by a series of vigorous 
prosecutions brought his workmen to order. On Saturday last there 
was great excitement at Swansea, eight men in the employ of 
Messrs, Vivian being prosecuted for absenting themselves Vithout 
leave. The men had a plea ing the weight of coal, and 
contended that an old established custom had been broken into 
without the consent of the men, After a long hearing the case 
was dismissed, and with regard to other informations, five were 
withdrawn, and the others stand for afuture day. I look upon the 
trial as o ina —_ ofa o— Naser’ the Ve omer a better 
spirit and desist from keeping down the output, thus keeping up the 
sshees and spirit throughout the collieries, Theard this’ weak that 
the men are causing general discontent throughout the country. If 
the coal measures were running low orthe best coal was difficult to 
work, and the demand was excessively great, there might be some 
justification for present quotations, but the coal development of 
the whole basin of South Wales was never in better condition, and 
it only needs the vigorous working of the men to bring about a 
change from the artificial condition of things which prevails, 
Colliers in many pits who formerly earned £1 per week now get 
30s, easily, and in the sea coal workings a sneak higher figure, A 
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monster meeting of the Neath colliers was held on Saturday. 
One of the speakers gave some interesting statistics. He said that 
the unionists now numbered 143,000 members, and were aa 
gressing rapidly. The colliers were opening their eyes to the fact 
that the mountains on which they stood were more valuable than 
the mines of Peru, and that with their coal they could drive 
commerce round the world. The speaker’s great point was that, 
as the collier’s life upon an average was but twenty-seven years, 
eight hours a day was amply sufficient time for working. At the 
close of the meeting resolutions were passed condemning the con- 
duct of the House of Commons with respect to the Masters and 
Servants Wages Bill (now abandoned), but approving highly of 
the Mines Regulation Bill, and hopeful that the House 
of Lords would not deprive the colliers of the bene- 
fits they were certain io derive from the bill. Hal- 
liday and others who have figured in the strike movements of the 
district are again in the neighbourhood. At Cinderford last week 
the men out on strike were paid by the union officers. Amongst 
the ironworkers there is not so much agitation as amongst the 
colliers, but in the iron trade the high rate of ore and pig and 
rapidly advancing price of coke keep the make of rails and barsmuch 
below what they would otherwise be. Ironmasters arenotin ahurry 
to make engagements while this condition lasts. Spanish ore, now 
held to be necessary in the manufacture of the best bars and rails, 
is bought with extreme caution. Large cargoes have been received 
of late at Cardiff, Swansea, and Newport, and I have fallen in 
with many commission men who are anxious to place a 
good order; but the invariable reply I get is that iron- 
masters are slow to accept ores at present rates. So called 
French ores, but which, I fancy, are from the Algerian 
mines, are in the market, and seem to be getting into favour, 
They are said to be heavy, and as the price is little above 15s. a 
brisk trade is likely. The cost to Mr. Anthony Hill of northern 
ore used to be 2s. Gd. per ton, and this—sold for nearly £1—made 
his fortune. Pig iron from the North of England in considerable 
quantities has been received here of late. The price has a 
stronger tendency to go up than down. All the iron works are 
doing a good trade. Orders are held for Norway, Australia, 
Chimbote, and Russia, but at Dowlais, Cyfarthfa, and Rhymney 
works American rails continue to absorb a large amount of at- 
tention, and while fresh arrangements are being constantly made on 
American account, the prospects of a fair trade throughout the 
year are becoming a matter of fact. Dowlais exported 1400 
tons to New York this weck. Ebbw Vale continues to turn outa 
very large quantity of rails. Last week a fine cargo left these 
works for Montreal, in addition to several others, The Ebbw 
Vale Company is also exporting coal largely to Greece and Turkey. 
The coal is now an important feature of business with Ebbw Vale. 
At Tredegar, Dowlais, Cyfarthfa, and Plymouth, and where the iron- 
master has sea coal as well as house coal, the business is profit- 
able. At P?ymouth Ironworks this week there was a little cessa- 
tion of work amongst the colliers, but the dispute was ended on 
Wednesday, and work resumed. 





NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 

BuSINESS UNDER DIFFICULTIES —- DEMAND FOR MACHINERY — 
Price OF DERBYSHIRE PIG—FOREIGN DEMAND—SCARCITY OF 
COAL AND COKE—EXPORT OF COAL—MIDLAND RAILWAY COAL 
TARIFF—ENGINEERING TRADES—BOWER AND QUALTER’S PIS- 
TONS-—-LEEDS BorRouGH WaTER WorKS—DAMAGE DONE BY 
THE STORM. 

THERE is little, if any, diminution of the almost insuperable 

difficulties in the face of which business in the iron trade has had 

to be carried on lately. Prices of many kinds of raw material, 
fuel, and labour continue to go up, and no one can foresee what 
complication may ensue at the shortest possible notice. 

Manufacturers hardly know on what terms they can safely place 
orders; small consumers are met at every turn with ‘ advances,” 
and the factors, as middlemen between the two classes named, 
are mercilessly harassed by the changing prices between receipt of 
and placing orders. The bulk of the business now doing is to a 
great extent either on contracts made for long terms some twelve 
months or more ago, or on orders which must be executed irre- 
spective of price or any other consideration. In the latter 
category may be placed, as instances in point, the machinery 
for the many new works and extensions which are being made in 
this, and, doubtless, also in other districts. These are designed 
for some particular purpose, must be finished at a specified and 
not distant time, and therefore the shops where the orders are in 
hand are being worked at the highest possible pressure. Great as 
the legitimate demand undoubtedly is, there can be no doubt that 
numberless orders are standing over, and will doso until there is 
some iderable r ion in prices, 

Derbyshire pig is firmer in price, in consonance with the rise in 
other markets, and more difficult to obtain, even where large 
contracts are running. 

The foreign demand for finished goods is very large, chiefly for 
the United States, Canada, the various continental countries, 
India, and Australia. The Board of Trade returns exemplify this, 
and show that the export of pig iron has doubled since last year. 

Coal and coke are scarcer and dearer even than heretofore, 
engine coal being 10s, 6d., and some kinds of local coke 37s. 6d. 
House coal ranges from 14s. to 16s, ; the output generally through- 
out South Yorkshire is yet very inadequate, and merchants as 
well as manufacturers are strongly of opinion that the men 
might and ought to increase it very largely, so that business 
may not be hindered as it now is very frequently, owing to insuffi- 
cient supplies, In many quarters manufacturers are protesting 
very loudly against exportaticn being allowed to go on in the pre- 
sent unrestricted manner, alleging that a tax on export coal would 
not injure the coalmasters, and would at the same time relieve the 
iron trade of its most serious embarrassment. 

It is stated that the Midland Railway Company are about to 
advance their coal tariff 8d. per ton, as has just been done by the 
North-Eastern Company. 

The briskness in the engineering trade, before alluded to, has 
caused further resolute attempts to be made for advanced wages. 
Efforts are being made to raise the minimum rate of payment to 
32s. per week, Hitherto the better workmen have received 30s. 
to 34s., whilst inferior hands have had 26s, to 30s. Some of the 
larger firms have conceded this, where the cost of turning for heavy 
goods is trifling, but the houses who are chiefly engaged in the 
lighter branches have had to weed out the inferior hands, and in 
some cases interruptions of business have followed. The improved 
metallic pistons of Messrs. Bower and Qualter, of Barnsley, have 
lately had a considerable run, and are now likely to be adopted 
in the Staffordshire district. They are already in use throughout 
South Yorkshire, Messrs. W. H. and George Dawes, of the 
Milton and Elsecar Works, having twenty-four of them at work, 
varying in size from 84in. diameter to 12in. They are found to 
work exceedingly well, the new additions insuring a perfectly 
steam-tight contact between the piston, packing rings, and the 
cylinder. 

The damage done in South Yorkshire geveraily, and more par- 
ticularly in Sheffield, by the great storm of Satolanant tshay'ost, 
is very large. Our space will hardly allow of a detailed report of 
cases where much injury has been done to machinery, &c., but we 
may mention that in many instances furnaces were flooded and 
fires put out, machinery greatly damaged, mouldings, cores, and 
other foundry appliances quite destroyed, railway embankments 
washed away, and rails laid under water for long distances, 
bridges partly destroyed, chemical and glass works inundated, 
and their contents irreparably injured, and altogether as much 
mischief caused as will take great labour and many thousand 

pounds to replace. The great annual demonstration of the South 
orkshire ers’ Association took place at Barnsley on Monday 
ast, when «addresses, urging the advantage of arbitration and 








sobriety, &c., were given by Mr. Plimsoll, M.P., and other gentle- 
men. Over 9000 miners, independent of their wives and families, 
with thirty-five brass bands, took part in the procession. The 
accounts as read by Mr. Normansell, , Showed that 
£12,000 had been spent for benevolent purposes, £6000 saved during 
the past year, in addition to 20 per cent. advance having been 
secured, 





THE CLEVELAND DISTRICT. 


(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Scarcity of material: Several 
furnaces stopped: High prices prevailing—THe NorTH or 
ENGLAND BOARD OF ARBITRATION AND THE WAGES QUESTION 
— OPENING OF CUT NAIL WORKS AT MIDDLESBROUGH—DANKS’ 
FURNACE--PRICES, 

Every branch of the Cleveland iron trade continues to be as full 

of work as possible. The prevailing cry is for more materials and 

more labour, so that the production of pig and finished iron may 
be increased to meet the pressing demand for delivery. Complaints 
are still made about the ironstone miners of Cleveland; they 
will not work regularly. The scarcity of coal and coke is now 
a most serious matter. This week I know that six large 
blast furnaces at Eston have been stopped for want of coke, 
and nine others for the same reason have been reduced to slack 
blast. A great many blast furnace owners are lamenting the in- 
efficient supply of materials. At the weekly market at Middles- 
brough on Tuesday there was a capital attendance. The amount 
of business actually transacted on ‘Change was not large. Inquiries 
for pigs for immediate delivery were numerous, and 110s. per ton 
was again quoted for No, 3. e important question of the pro- 
bable duration of the present prosperity in the iron trade is now 
frequently discussed. Some experienced men are of opinion that 
in about twelve months the low-priced contracts which were 
booked last by most of the pig-makers will have been 
completed. hen the high prices which are now quoted 
will prove prohibitory. As it is, anything like £5 per 
ton is only paid by purchasers who cannot pal 
delay their requirements. When the old contracts are 
worked off makers and brokers will find that there is no dis- 
position to pay such high prices, and consequently stocks will 
speedily increase. Money will be scarce, and prices will rapidly 
decline. There are others who believe that there is such a heavy 
demand for iron, that for the next two or three years good prices 
will be maintained. The finished iron trade continues satis- 


factory. 

‘On Monday next the North of England Board of Arbitration 
will hold a meeting at Darlington, and amongst other questions 
which will be discussed will be the absorbing one of wages. As I 
have previously stated, the report of the accountant to the board 
carries with it an advance of 74 per cent. tothe men. They ex- 
pected more, and within the past few days a circumstance has 
occurred which will further unsettle them. The accountant to 
the South Stafford Trade Conciliation Board declared his award 
on Monday. His report will carry with it an advance of 20 per 
cent. to millmen, If the North of England men decline to abide 
by the arrangement on the sliding scale of prices which offers 
them an advance of 74 per cent., I suppose the basis of regulating 
the wages will have to be altered, There is considerable appre- 
hension as to the course the men may take. I trust that what- 
ever the Board of Arbitration may do, the men will not stop work. 
The question, I am fully satisfied, can be settled without any 
stoppage of work, a course which results in serious loss to both 
masters and men, 

This week I am glad to call attention to the fact that another 
branch of the finished iron trade has been established in Middles- 
brough, a town which is destined to take the leading place in the 
North of England. Mr. J. A. Jones, the managing partner of the 
firm of Jones Brothers and Co., of the Ayrton Rolling Mills, and 
who, it will be remembered, was one of the three commissioners 
sent out to America by the Iron and Steel Institute last year to 
investigate the working of the Danks puddling furnace, has 
erected a cut nailworks adjoining the mills of the firm of which 
he is a partner. The works are laid out to make 100 tons of nails 
per week, although at present there are only machines for making 
40 tons per week. In this branch of industry Middlesbrough pos- 
sesses such facilities as enables it to compete with Birmingham, 
Manchester, or Leeds. A large number of gentlemen connected 
with the iron trade of Cleveland were present at the opening of 
the works on Tuesday. 

Mr. Danks is, I hear, receiving a large number of inquiries for 
his mechanical puddling furnace. Messrs. Hopkins, Gilkes, and 
Co., Middlesbrough, are building twelve; the Erimus Co., Middles- 
brough, are building twelve; the Industrial Iron Co., near 
Stockton, are building eight; a firm in Scotland are building 
—: another firm in Staffordshire are building twelve. He has 
a large number of inquiries from various parts of the United 
Kingdom, from France, Belgium, Germany, and Italy. Within 
the next two or three months he seu he will have granted 
licences for the working of 200 or 300 furnaces, 

The prices of iron are as follows :—No. 1, £5 12s. 6d. ; No. 2, 
£5 10s. ; No. 3, £5 7s, 6d. ; No. 4, £5 6s. Gd. ; M., £5 68.; W., 
£5 5s, 6d. ; refined metal, £5 17s. 6d. Manufactured iron— 
Common bars, £12; best ditto, £12 10s. ; cable iron, £12; angle 
iron, £11; sheets, £14 lds, ; |p mang £12 10s. ; boiler plates, 
ro 10s, ; rails, £10 10s. ; puddled bars, £9 ; wrought iron girders, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE: The Carron Ironworks : proposed 
new furnaces—ANOTHER ADVANCE IN THE MALLEABLE IRON 
TRADE : Shipments—THE IRON AND STEEL INSTITUTE’S MEETING 
AT GLASGOW—SHIPBUILDING AT ARBROATH—THE Port GLASGOW 
GRAVING DOCK—THE COAL TRADE. 

During the past week very little business has been done on 
*Change consequent upon the fair holidays being held. These 
holidays always last for a week, and during that time most, if not 
all, the principal works in the neighbourhood of Glasgow were 
closed, On Friday, therefore, the business done was ni/, and on 
Monday the pulse of the trade beat very feebly, so much so, 
indeed, that a decline of 4s. per ton took place. On Tuesday, 
however, busi was r d with its wonted activity, and the 
demand being strong, and confidence apparently undiminished, a 
rise of prices to 118s, an ton again took place. At Wednesday's 
market this favourable turn was maintained, and a good many 
inquiries were made after iron for forward delivery. Coltness 
maintains its ascendancy at 145s, per ton, Gartsherrie coming in 
next at 140s, Other brands maintain their proportionately high 
rates. A great quantity of iron is wanted on American account; 
and so heavy have the deliveries out of warrant stores been, that 
the total quantity on stock is not now more than 185,000 tons. 

It is intended to erect three new furnaces at Carron Ironworks. 
These are the oldest ironworks in Scotland, but they have been 
eclipsed in point of size by the Gartsherrie and other establish- 
ments. The Carron brand has always stood high in the market, 
and the fact of new furnaces being in contemplation would seem 
to indicate that they are to be conducted with more en than 
hitherto, Among the many rumours heard on ’Change there is 
one to the effect that the Gartsherrie firm recently bought up a 
large quantity of pig iron from the Carron Company, and a . 
or two afterwards sold it at a profit of close on 250,000, 

The shipments of iron from Scotch ports for the past week 
amount to 16,554 tons foreign, 3700 coastwise, being a total of 
20,254 tons as com with 23,328 tons for the corresponding 
week last year, which was the heaviest week in 1871. 

Another advance equal to nearly 20s. per ton all round has 
taken place in the malleable iron trade, 





The arrangements for the forthcoming meeting of the Iron and 
Steel Institute in G ww have now been in progress for some 
time, and it is ex; that it will be a most successful gather- 
ing. The commence on the 6th of next month, and 

extend over four days, A number of valuable papers have 
been promised on subjecta of the supremest importance to the 
iron and steel trades, and an exhibition of objects of mechanical 
and scientific interest will, as usual, form an accessory to the 
meeting. The — arrangements are in charge of Mr. Robert 
Cassels, of the w Iron Company. 

Shipbuilding has m entirely discontinued at the old port of 
Arbroath, where it had been carried on for many years. The 
Arbroath eT eter (Limited), which was the last 
— of the kind carried on in the old town, has been 
wound up. 

The extraordinary increase in the price of coal and the limita- 
tion of the ~— is causing feelings of uneasiness and discontent 
in the West of Scotland, as well as elsewhere. Masters are com- 
pletely at the mercy of their men, and miners are not, as a rule, a 
considerate and reasonable class. In the principal mining dis- 
tricts of Scotland they have got their wages up to 7s. and 8s. per 
day. Thus they can get a bare livelihood with only three or four 
days’ work, and they seek for nothing more. This is done with a 
twofold object ; the primary aim is to maintain the present famine 
prices by keeping down the supply, and the other is to gratify the 
natural propensity of the miner for idleness and ipation. 
The first object has undoubtedly been achieved. Manufacturers 
in a great many cases have the utmost vey omen, obtaining ade- 
quate supplies of coal, even at quotations from 80 per cent. to 100 
percent, in advance of a year ago. New mineral fields are being 
opened up, and it is hoped that they, when in operation, will to 
some extent provide a remedy by proportioning the supply to the 
demand; but even this can only be done to a partial extent, 
because by the time that these new pits are working the demand 
will have me much more pressing. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Coat 1n South DurnHAM—THE AGIA Soria (s.)—INDUSTRY ON 
TYNESIDE—TRADE AT SHEFFIELD—MINERS’ DEMONSTRATION 
AT BARNSLEY—THE RINALDO (8.)—TRANMERE FERRY--GAS AT 
HUDDERSFIELD—MINERS’ WAGES IN THE NORTH. 

ANOTHER advance in the price of coal has taken place in South 

Durham, Household qualities have, on an average, beenadvanced 

about 1s. 6d. per ton, till the regular price at the pits is now 14s. 

to 15s, for coals of best quality, and considerably more is in some 
cases asked where delivery is stipulated later on in the year, there 
being a general belief, founded on common experience, that coal 
will be dearer in the winter than in the summer. Manufacturing 
coal, such as is used at the ironworks and for general manufac- 
turing purposes, is advanced 1s, more, making from lls. 6d. to 
12s, as the general quotation at the pits, against about 5s. and 
5s. 6d. twelve months since. This class of coal has advanced in 
proportion much more than household. Coke has been in more 
pressing demand for small lots, and the easier terms which were 
noticeable a week or two since have entirely disappeared. Very 
little coke can be got at any price for early delivery, but such sales 
as are made are rarely at a less figure than £2 per ton. For 
next year ironmasters are p ing at 35s., most of the sellers 
being now pretty firm at that figure. Gas coal is rising ; some of 
the southern gas companies have contracted for supplies at as high 

a figure as 14s. to 15s. per ton. : 

Messrs. Papayanni and Company, of Liverpool, will despatch 
to-morrow (Saturday) the first of a new line of steamers intended 
to compete for the Calcutta trade. The vessel, which is named 
after a Greek saint, the Agia Sofia, is well adapted so far as 
speed, the preservation of cargo, and accommodation for passen- 
gers are concerned, for the service. : : 

Scarcely any new orders are coming to Tyneside firms for iron 
shipping, and trade in some of the marine engine works is begin- 
ning to slacken. Other branches of the iron trade, however, keep 
very busy in Newcastle and Gateshead, and there is a considerable 
number of orders on hand. 

Few orders are reaching Sheffield from the United States. 

The usual annual demonstration of South Yorkshire miners took 
place at Barnsley on Monday. 

On Friday another large st was launched from the yard 
of Earle’s Shipbuilding and Engineering Company (Limited), for 
Messrs. T. Wilson, Sons, and Co.; the dimensions and general } - 
ticulars of the vessel are as follows :—Length, 278ft. ; depth, 19ft.; 
breadth, 32ft; burthen, 1410 tons; engines op the compound 
principle, of 154 nominal horse-power. The vessel is destined for 
the Indian trade, She will be fitted to carry twenty-four first-class 
passengers, Mrs. Reed, wife of Mr. E. J. Reed, chairman of the 
company, christened the vessel the Rinaldo. ‘ 

Negotiations for the re-opening of Tranmere ferry are pending 
between Mr. Davies, the owner, and the Rock Ferry Company, 
whose boats, in case of an agreement being come to, will call at 
Tranmere each trip up and down the river. 

In consequence of the rise in the price of coal, the Huddersfield 
Corporation have advanced the price of gas 4d. per 1000 cubic feet. 
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UNDER THE WEALDEN. 
No. L 

‘lr stems like a revival of old traditions to hear of 
borings being made in the Wealden in search of coal or 
whatever else may lie beneath the surface. But the ope- 
rations which are now going forward are not to be viewed 
in the light of a mere a to get at the mineral or 
other treasures which some have supposed to lie buried 
within the limits of the Wealden strata. The enterprise 
is only “ inter-Wealden” in a topographical sense. Geo- 
logically the exploration is “sub-Wealden,” the object 
being to get beneath the Wealden strata, in the hope of 
thereby setting at rest certain controveited points of great 
interest. The approaching meeting of the British Associa- 
tion at Brighton has given a stimulus to this inquiry, and 
has been the occasion of the present effort. The marvel- 
lous series 6f political events which led to the last French 
revolution have placed an imperial exile on our shores, and 
the name of the ex-Emperor of the French appears at the 
head of the list of “patrons” of the ‘ Sub-Wealden Ex- 
ploration Fund.” The other patrons are the Duke of 
Norfolk, the Duke of Devonshire, Lord Ducie, Lord 
Talbot de Malahide, the Duke of Argyle, the Earl of Ash- 
burnham, Lord Leconfield, and the Bark Delawarr. The 
Central Committee for Geological and Scientific Reference 
include several eminent authorities —such as Professor 
Ramsay, Sir John Lubbock, Professor Phillips, Mr. 
Hawksley, Mr. Prestwich, Mr. H. W. Bristow, Mr. W. 
Topley, Mr. Hawkshaw, and others. Mr. Henry Willett, 
a former mayor of Brighton, acts as treasurer and secre- 
tary, and shows great zeal in the undertaking. In Eng- 
land—where the Government does so little for science, and 
where it is thought the perfection of political economy to 
let everything take care of itself—the only way of raising 
money for the —— of the Wealden is by means of 
subscriptions. The Duke of Devonshire handsomely con- 
tributes £250; the Earl of Ashburnham, £200; Lord 
Leconfield, £100; several other names appearing for £50 
and lesser amounts. In order to begin operations the sum 
of £1000 was required. Happily, this has been obtained, 
and Sir Francis Goldsmid has headed the list for a second 
£1000 with £100. According to the ideas of Sir John 
Lubbock a total sum of £3000 will be requisite in order 
to give the operations sufficient scope. It is to be hoped 
that an enterprise of so valuable a character, interesting to 
science, and ibly of importance to commerce, will not 
be crippled for lack of funds. 

When it became evident that the first £1000 would be 
obtained, search was made for a suitable site on which to 
commence operations. The spot first contemplated was 
Rounden Wood, in the parish of Brightling, abont six 
miles north-west of Battle. But the tenant grew alarmed 
on hearing that “machinery” wasordered for the purpose 
of boring through the strata, and pro such conditions, 
that although the committee the hearty support of 
the landlord, they judged it advisable to change their 
venue. The next selected spot was Archer’s Wood, which 
had the advantage of being situated on the estates of the 
Earl of Ashburnham, who gave the committee every con- 
ceivable facility. Archer’s Wood is about two miles north 
of Battle, and is remarkable as having been extensively 
quarried for limestone many years ago. The excavations 
made for this purpose approach to the character of a mine, 
with galleries and adits, elaborate machinery having been 
employed to ie} the workings free from water. Before 
taking a lease of the land Mr. Willett thought well to 

- have a trial shaft sunk, and on doing this he discovered 
that the underlying strata were tilted at so high an angle 
as to render.the spot very unsuitable for the purpose he 
had in view. Consequently the committee were once more 
foiled in their efforts, the two disappointments leading toa 
considerable loss of time, a circumstance much to be 
regretted on account of the approaching meeting of the 
British Association. 

From Archer’s Wood the committee migrated to another 
not far off, called Councillor’s Wood, and fixed on a spot 
within twenty yards of a stream showing a beautiful sec- 
tion of the pM mea beds. The stream in question 
divides Councillor’s Wood from Limekiln Wood, and is 
situated in the parish of Netherfield. The site of the 
proposed boring is the property of Mr. W. Mappin, from 
whom the committee have obtained a lease. The trial 
shaft has proved the strata satisfactorily, and the boring 
machinery has since been erected. 

The Ashburnham beds constitute the lowest series 
known to exist in the Wealden formation. Therefore, in 

seeking to reach the strata below the Wealden, the Sub- 

Wealden Committee endeavoured to begin at once in the 

Ashburnham beds, The full thickness of these beds is 

unknown, inasmuch as their base has never yet been 
reached in any section in England. In a“ Memoir on the 

Geology of Folkestone and Rye,” by Mr. F. Drew, we 

learn that a boring at a brewery in the latter town went 
down through 330ft. of the Ashburnham beds without 
getting beyond them. The search was for water, and no 
supply was obtained. Supposing the Ashburnham beds 
to be pierced, geological order would bring us in the next 
lace to the Purbeck strata, followed by the oolitic, the 
jassic, and the triassic. But doubt is entertained as to the 
existence of all these strata below the Wealden. In the 
absence or thinning out of many of these strata lies the 
hope of plunging down suddenly into the palzozoic rocks. 

This, again, brings us face to face with the hypothesis of 

Mr. Godwin-Austen and others, that the Gucbendiondes 

strata of Belgium and France extend across the British 

Channel and pass under the surface in the south-east of 

England, so as to effect a junction with the coal-fields of 

South Wales and Somersetshire. Sir Roderick Murchi- 

son, although always opposing the idea that cdal would be 
found in the south-east of England, nevertheless admitted 
that the paleeozoic rocks might be found at no great depth. 

But these rocks, if ever sought for P Kent and Sussex, 

were likely to prove—in the opinion of Sir Roderick—too 
far down in the series to be of any value for the production 
of coal. Hence the great interest which attends the Sub- 

Wealden exploration. The borings are expected to prove 








whether the carboniferous strata of Belgium and the Boulon- 
nais extend across the Channel into land. Failing to 
discover these beds, it is calculated that at least some por- 
tion of the palzozoic rocks will be reached, and science 
will appreciate the value of any information on this point. 
To ascertain the temperature of the several strata pene- 
trated will be a subordinate feature of interest. 

Penetration to the depth of 2000ft., as proposed by Sir 
John Lubbock, would cost £3000. Mr. Prestwich thinks 
it likely that the carboniferous strata will be reached at a 
depth not exceeding 1200ft. Professor Ramsay hopes that 
800ft. will settle the main problem, and Mr. Bristow looks 
for important results even earlier than this. Mr. Hawk- 
shaw thinks it necessary to bore to a depth ranging be- 
tween 1200ft. and 1500ft. Mr. Bosworth, C.E., who has 
conducted borings in Shropshire and South Leicestershire, 
at depths of 1000ft. and 1500ft., reckons that it will cost 
£1000 to go down 800ft. the rate of progress being estimated 
at 20ft. or 30ft. per week. Another estimate allows a pro- 
gress to the extent of 500ft. in eight months. If the 
strata were to follow in strict geological order, and with 
their usual thickness, the depth of the carboniferous beds 
from the surface of the Wealden would be 4000ft. or 5000ft. 
But Mr. Topley shows that a very different state of things 
to this exists where the Wealden formation is met with 
on the French coast. There the Bath oolite rests at once on 
the palieozoic rocks, the latter being little more than 800ft. 
from the base of the Wealden. In the Belgian coal-fields 
the oolite formation is absent. 

The Sub-Wealden Committee do not found the intéfest 
of their undertaking solely on the probability of finding 
coal. The likelihood of such a discovery is entertained ; 
but almost any kind of knowledge will be welcome. 
Should coal be found in workable quantities, the fact will 
be one of a most extraordinary character. Mr. Prestwich 
speculates that the coal-trough to be found in the Wealden 
may not have been compressed so violently as the coal- 
fields in Belgium and Somerset. Consequently, he hopes 
that even larger coal basins than those of Somerset or 
Liége may be found in the Wealden. If these expecta- 
tions are in any degree realised, the effect will be very 
marked in the south-eastern counties. Coal in those dis- 
tricts will no longer command the high price due to the 
remoteness of the collieries, and the ironstone of Sussex 
and Kent will once more fall into the hands of the smelter. 
The beautiful white sand of the Ashdown beds may also 
encourage the establishment of glassworks, as in the days 
when the Huguenots are believed to have set up their glass 
furnaces in the Wealden. It would be a strange restora- 
tion of things if the Sussex woods were once more to glow 
with the ruddy light of the ironworks, and if the long 
extinct furnaces were once mere to fuse the ironstone into 
malleable metal. It has lately been suggested that even 
under present circumstances the ironstone of Sussex might 
be turned to account, the railway companies having it in 
their power to convey the ore at a sufficiently cheap rate 
to the coal producing districts. But if coal were found 
on the spot, the difficulty would of course be at an end. 

It is a curious fact that, not long since, an eminent geo- 
logist picked up a stone at the outcrop of the Ashburnham 
beds, and, after examining it attentively, declared that if 
he had seen it at Jermyn-street he would have said it be- 
longed to the palzozoic’ formation. ‘The circumstance is a 
very strange one, but it may point to a sound geological 
conclusion. The primary rocks may be even nearer the 
surface of the Wealden than the most sanguine are read 
to imagine. That such strata could ever be reached at 
in those regions was at one time deemed out of the ques- 
tion. Of late years the views of geologists have under- 
gone a great development on this subject. Mr. Topley; in 
writing on the “Geology of the Straits of Dover,” refers 
to the correspondence which exists between the strata on 
the two sides of the Channel, and says it “may fairly be 
assumed that the chalk, the gault, and the Folkestone 
beds” pass evenly under the Straits. Hence he argues in 
favour of constructing a tunnel through the chalk, and 
says :—“ Any tunnel driven through beds lower than the 
Folkestone beds would be attended with this disadvantage 
—that there would nowhere be any certainty as to the 
rocks which would have to be =. Correlated with 
the ible palzeozoic specimens picked up in the Wealden 
are aes bbles of North Wiltshire bee the old rock 
pebbles found in the lower greensand. Granite pebbles, 
as well as quartz, have been found near Maidstone, and 
similar indications have been observed at Guildford, 
Devizes, and Farringdon. 

The operations of the deep well-sinkers have been suffi- 
cient to countenance the a as to the proximity 
of the paleeozoic rocks. e well at Harwich went down 
more 1000ft., and entered a hard, slaty rock, of older 
date than the coal-strata. The well at Kentish-town went 
down 1300ft., and from the gault into red sand- 
stone beds, believed to be paleozoic. With regard to the 
Crossness well, the latest information makes it a 
probable that, although carried to a depth of 965ft., it is 
still in the secondary formation. The gault has been pene- 
trated to a depth of 150ft., but the last 4ft. of the entire 
boring have yielded sand and ammonites mixed with 
water, as reported by Mr. Houghton, who, therefore; be- 
lieves that the lower greensand has at last been reached. 
Unfortunately, the further — of the Crossness well 
has been long delayed, despite the encouragement thus 
afforded. If science gains little by knowing that the lower 
greensand exists below the gault at Crossness, the inhabi- 
tants of London may be congratulated on the prospect 
that the pure and abundant water of that formation is at- 
tainable. 

The views entertained by Mr. Prestwich on this subject 
are particularly to be valued. This eminent geologist, as 
one ~ the Royal a on A — mary De 

ially charged with investigati e problem 0 in 
a in the south of England, “He hails with satisfaction 
the attempts now being made by the Sub-Wealden Explora- 
tion Committee, and considers that the site chosen near 
Battle, being on the axis of the Wealden, is no doubt on 
or near the. fine of continuation of the axis of the Boulon- 
nais. He therefore expects to meet with the mountain 





limestone and the subordinate coal strata of Hardinghen, 
or the Devonian limestone and grits. Mr. Prestwich further 
observes that the site is not the most felicitous for the dis- 
covery of coal, but it is well adapted for determining the 
thickness of the Wealden and the underlying secondary 
strata, together with the nature and position of the pale- 
ozoic ee Mr. Godwin-Austen draws the line of the 
coal-trough as being in the valley of the Thames, or under 
the North Downs. Mr. Prestwich is dis to place it 
further north, in Essex and Hertfordshire. The former 
reckons on finding the trough continuous. Mr. Prestwich 
believes it to be broken up into basins. He properly 
observes that it is not by one experiment, but rather by 
several, that the important question as to the line of the 
great trough of productive coal measures will be deter- 
mined. Hence the present experiment, it is to be hoped, 
will be followed by others. e difficulties are not insur- 
mountable; but Mr. Prestwich is prepared to find that the 
Ashburnham beds are not at the very base of the Wealden. 
From the Ashburnham beds to the paleozoic strata he 
calculates on a minimum of 730ft., and a maximum of 
1700ft. Hence he advises the committee to be prepared 
for going to a depth of 1500ft. or 2000ft., although it may 
fortunately happen that half this amount of work will 
show what sally lies under the Wealden. 








ON THE MOST PRACTICABLE METHODS FOR 
DISTINGUISHING IRON FROM STEEL, AND 
FOR COMPARING THEIR CONSTRUCTIVE 
VALUES. 

By Mr. Rosert Mauer, C.E., F.R.S., &. &e. 
(Concluded from page 3A.) 

Passing to class C, as respects C 3 it is stated as distine- 
tive of steel and iron that if a drop of diluted nitric acid be 
dropped on steel a black stain remains, but if on iron a 
greenish one. Such a test is not very decisive as to the 
extremes, and is of no use in our case, where the question 
is between two samples of either body assumed identical. 

Spectrum examination presents as yet no point of 
approach for us, and the singular and striking phenomena 
of passivity—although in one or two points presenting 
future possible applicability—are as yet too little known to 
atford us any present foothold. 

Our large list thus reduces itself simply to A 1, A 3, 
B 1, B 2, and C 1, as separately or together, giving us the 
means of solving our problem. Let us state here precisely 
what that problem is not, and what it is. 

It is not to decide the coefficients of passive strength 
and toughness which constitute together constructive value 
of some one or more given materials once for all, where the 
samples to be tested may be of any magnitude, elaborately 
prepared beforehand by lathe and planing machine, and 
unlimited time may be afforded to each experiment, and 
that repeated until a sufficient mean be obtained. 

For such researches we have in the testing machine A 1, 
in the deflectometer A 3, which is in reality only a testing 
machine of a peculiar form for transverse strain, and in 
concert with complete chemical analysis—all we need, if 
they be only intelligently employed. But these elaborate 
machines and methods are inapplicable to the condition of 
our problem, which is this. 

hat methods of experimental comparison shall we 
employ so that rapidly, readily, cheaply, and yet with a 
sufficiently high degree of exactitude, we shall able to 
test singly every piece, or a given large proportion of 
them, as delivered into the shipbuilders’ or the bridge- 
builders’ yard, such as shall decide whether and in what 
proportion any such piece, whether it be iron or steel, 
equals or falls short of some given standard piece as to 
constructive value, the constants of which standard we 
assume already determined by rigid and repeated experi- 
ment in the usual testing machine, aided by other methods 
as to specific gravity or chemical constitution ? 

We eed show how this can be done, A conside- 
ration of the relations established by Hooke, Poisson, 
Poncelet, Venaut, and others, between the elements of 
resistance of more or less elastic solids to forces tending to 
their deformation, are such as to admit (within the limits 
of practice) of our comparing this resistance in several 
samples not differing very widely from each other in chemi- 
cal and physical properties—z.e., all of nearly the same 
metal—by determining one or two of those elements with- 
out the necessity of determining all the others, or knowing 
the absolute resistance. 

To apply this it is proposed to determine only the value 
of E, the elastic modulus, and the amount of elongation on 
unit length of a wire of each given material, of constant 
diameter and at constant temperature, and all prepared 


alike, when exposed to a tensile strain of 4th part of 


the strain at rupture established for the standard sample 
for comparison, as found by the testing machine,&c. Let us 
suppose that each plate or piece to be tested comparatively, 
is delivered by the maker, so much in excess in one direc- 
tion of the dimensions required for it when worked into 
structure, as to admit of a strip being shorn off from some 
convenient and suitable edge or other part as shall afford 
material enough for preparing from it a few feet of wire 
of moderate diameter, but always rigidly of the same, or 
if different, of determinable diameter, and in the same: 
molecular condition as to hardness, &c. 

We shall revert as to howthis is to be effected, but 
assuming it for the present done, we may proceed to de- 
termine the elastic modulus of these wires prepared from 
the several plates, &c., to be compared with the standard 
one (upon which we suppose the contract for delivery of 
the whole lot to be based) by one or other of several: 
methods—all of which are capable of giving exact. 
results—with, and with facility, though in various degrees.. 
For precision, which may be a ched' as near a8 we 
please, the last method now to be referred to is greatly 
preferable to either of the others, 

D’Gravesande has pointed outa very simple and elegant 
instrument by which the modulus of elasticity of a 
stretched wire may be. ined with much rapidity. 
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His description may be found in his “Physica Elementa 
Mathematica,” first in the edition of 1742, and in Desa- 
gulier’s English edition of 1747, vol. i., p. 318. The imme- 
diate object of d’Gravesande’s instrument was to demon- 
strate the truth of Hooke’s law, wt tensio sic vis. It had 
escaped the notice of almost all subsequent writers on 
natural philosophy, although Biot refers to it in his 
“ Traité de Physique.” t remained, however, for the late 
Professor J. D. Forbes (“ Proceedings of the Royal Society 
of Edinburgh, 1848-9”), to point out (what indeed might 
be easily inferred from the relations between transverse 
flexure and specific elasticity), that this machine of 
@Gravesande may be also employed with great conve- 
nience to the determination of the elastic modulus of 
every body which can be brought into the form of a wire 
or rod capable of sustaining longitudinal tension and a 
certain amount of transverse flexure. The machine itself 
consists of a strong horizontal bar or frame, carrying a vice 
at each end, at exactly known distance apart—3ft. accord- 
ing to d’Gravesande, but 50in. as proposed by Forbes, as 
more convenient for calculation. The length of wire to 
be tried is passed through the jaws of both vices, and one 
end gripped tight in one of these. The other end, passing 
over a sheave, has a known weight hung upon it, by which 
the wire is subjected to tension. The second end is now 
gripped tight in the other vice, having thus the known 
length of wire hetween the two vices with a known tension 
acting upon it. 

Above the bisecting point of this length is arranged a 
circular or other index, by which any deviation of this 
point of the wire from its free position, or that of guam prox 
rectilinearity, can be enlarged and read off with exactitude. 
D’Gravesande’s arrangement consisted in a small barrel 
whose axis is transverse to the wire on which is wound a 
revolution or two of watch chain, the axis carrying a long 
and light-balanced index marking place, upon a graduated 
dial. A fine-edged ring or hook is placed upon the bisect- 
ing point of the wire, and the chain of the index attached 
to it; a (balanced hook included) scale-pan depends from 
the hook, into which known weights can be placed to 
cause transverse deviation of the wire, the sagitta of which 
is thus measurable by the index :— 

Let T = the tension of the wire in grains or grammes; 

P = the weight appplied in the scale-pan; 
D =the deviation produced; 
8 = half the length of the wire stretched between 
the vices; and 
*E=M=the modulus of elasticity, in terms of the 
weight of a unit length of the wire—here in grains or 
grammes. 

Then Forbes has proved that—assuming Hooke’s law 

exact within the limits of the experiment—that 


3 
p=2T2 +m (2) 
a 3 
D\' . , 
the term M on the above assumption, varying prac- 
3 } b d > ] 


tically as the cube of the deviation, and the temperature of 
the wire during experiment being taken as constant. The 
value of the modulus M is then given at once, subject to 
aminute correction in the value of P, arising from the sug 
of the stretched wire due to its own weight. This correc- 
tion was not left unnoticed by d’Gravesande. It can be 
easily made, but in practice may be neglected, when the 
same metal and wire of the same diameter shall be the 
subject always of experiment. Forbes, by this instru- 
ment, gives as an example the modulus for steel wire, as 
ascertained by himself: M = 89,000,000 grains, and, as 
Ift. of the wire weighed eleven grains, the modulus cn feet 
is about 8,000,000, . 

Therecan beno doubt that this simple instrument presents 
the means of easily and rapidly determining elastic moduli, 
in a comparative manner, for steel or iron, or other metals 
drawn into wire, and with a considerable degree of preci- 
sion; but it may admit of doubt whether the limits of ex- 
perimental error and of observational exactness, in a train 
of experiments requiring to be carried on over a term, 
possibly, of many months, and whose paramount object 
must be to ascertain, not absolute moduli, but differences 
between moduli for a material always presumed to be the 
same, and which difference must be but a small fraction of 
the modulus in every case. May not there be one to which 
the errors, instrumental and of experiment, may bear a very 
sensible ratio, 

There are many other very simple applications of a 
transverse force to a solid of known dimensions from 
which the value of the modulus of elasticity may be 
deduced. For example, if a slender prismatic bar or wire 
(here of steel or iron) be fixed at one end in a vertical 
position, and a transverse force F be applied at the other 
end, the deflection at the latter (6) is 

ya Fx 4h 
=> - - —- 
Ed? 
where / and d are the length of the bar, and its thickness 
in the direction of the inflecting force, and E the elastic 
modulus in terms of F, This method, however, is less sus- 
ceptible of accuracy than that of d’Gravesande. 

Poncelet and W. Thompson have given some very ele- 
gant investigations from which the value of E can be de- 
termined by the longitudinal vibrations of loaded helical 
springs of wire—as the dimensions of the helix as well as 
“of the Wire must be known. This method cannot, perhaps, 
he advantageeusly employed with facility and certainty 
for great numbers of rapidly recurring trials, 

Coulomb, in his “ Recherches Theoriques et Experimen- 
vetles sur la Force de Forsion,” &c. (Mem. des Savans 
Lirang. t. ix.), gives the following general theorem for the 
moment of tersion of a cylindyie wire of the diameter D 
and length f. 
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where @ = the angle of torsion, and yp a coefiicient constant 
sfor each given material of the wire, and so dependept on 
.the modulus E that the latter can be deduced. 

Cowlomb’s results have been somewhat modified ‘by the 
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WJ. D. Forbes’ own notation is here employed, 


vit.) and of Wertheim (Ann. de Chim. et Phys. t. xxv. 
3 ser.); the latter gives the following equations for E., 
derivable from the observed vibrations round its axis of a 
cylindrical torsion wire of the length / and radius r 
vibrating through the angle y by an applied force P at the 
end of the arm R. . 
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This method may be employed in practice, and as in our 
case we only require to compare the value of E (intended 
to be always constant) with that of the standard sample, it 
is enough to observe the number of vibrations made in a 
minute by the torsion wire, whose dimensions as well as P 
and R are constant. 

The only objections are that the torsion wire must be 
several feet in length (10°5ft. was used by Wertheim) in 
each instance, and the longer the wire the more difficult it 
is to prepare always uniform and of one and the same 
diameter; that the method of observation involving angular 
measurement of ¥ is somewhat delicate, and that repeti- 
tion of each experiment in order to increased accuracy of 
result, involves a good deal of time and the constant attend- 
ance of the operator. 

These difficulties are wholly avoided by employing a 
wire of the material to be tested formed into a plane spiral, 
and applied always to the same balance-wheel in the same 
way as the regulating or balance-spring is applied in a 
watch or chronometer, and determining the time of vibra- 
tion. 

M. Phillips (Ann. des Mines, 6 ser. t. vv., p. 65, et seq.) 
has shown that the time of one semi-oscillation of such a 
spring may be expressed by 

SAL 


T= 
‘VM 


A being the moment of inertia of the balance, L the deve- 
loped length between the attached points of the extremi- 
ties of the spiral (encastrés, the one to a fixed point and 
the other to the axis of the balance-wheel), and M being 
the moment of elasticity of the spring. This equation, it 
is evident, analogises with that of the simple pendulum. 


T= 04/7 


and just as T here varies in the same pendulum carried 
into different latitudes, so that the coefficient of gravity 
varies, so here it will vary with the same balance-wheel, 
as M varies, that is to say, as the coefficient of elasticity 
(involved in M) varies with the material of the balance- 
spring. 

If the balance-wheel and spring be moved through any 
angle a, the corresponding are being taken as of the circle 
of radius=1, then the shortening of the contracted 
spiral is expressed by the equation 
hes i 
a 3 “3 a. 
in which ¢ is the thickness of the spring = d if its section 
be cylindric, and such shortening or lengthening is always 
proportionate to this are. 

In the first equation above 


M = Eras : 
64 
and the coeflicient of elasticity which we seek is 
na 647 AL 
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and if we only want to compare E and E! for two dif- 
ferent materials or springs, and all the other terms be con- 
stant, these will vary as T?, 
By this method M. Phillips has experimentally deter- 
mined the coefficients of elasticity (or modulus) fora large 
number of metals, and for some, such as cobalt and nickel, 
whose rarity in a pure and ductile state, which alone 
is applicable for the spring, may oblige that to be of ex- 
tremely small dimensions. 
This method also is capable of any degree of approxima- 
tion to perfect exactness, for we may prolong the experi- 
mental duration of vibration as long as we please; and so, 
knowing the number of vibrations, T approaches nearer 
and nearer the truth. Once fixed in its place and set 
vibrating, no further attention of the observer is necessary 
until the entire duration (ten minutes or an hour) be 
expired, 
Now to apply this in practice to our problem. We pro- 
vide a horizontal balance-wheel, with its arbor and frame 
suitably adapted to receive readily any balance-spring of 
a cylindric wire of length L and diameter d always the 
same, and to grip by screw clips the extremities. The 
balance-wheel itself is unconnected with any machinery 
except that of a counter that shall record the total number 
of oscillations made by it during the total period of experi- 
ment, as given by an adjacent clock. Properly contrived, 
the fixing a spring for experiment or detaching it should 
be a matter of a few seconds only. 
The preparation of the wire for bending into the spiral 
(round the same mould or fuzee) will need some precaution 
to- insure that its diameter and molecular state of its sub- 
stance shall be always as nearly alike as possible. 
The spare bit already referred to shorn off from each 
iece of steel or iron to be tried should be heated in a muftle 
urnace or closed tube to a sufficiently high temperature to 
be passed rapidly a few times through a small pair of rapidly 
revolving rollers, so as to bring it to a cylindric rod of, 
say, 0°2in. diameter, which need not be more than a couple 
of feet in length. This is to be passed through the draw- 
plate of the wiredrawer in the usual way until reduced to 
about half its previous diameter, or below that. The wire 
in this state should be fully annealed in a close vessel, and 
then passed finally twice or thrice—but always the same 
number of times—through successive holes in a draw- 

late, differing but little in diameter from each other, but 
S equal decrements of section, the last one being perhaps 
tbest—a draw-plate of drilled ruby or sapphire, such as 
is wsed by chronometer makers, so as to insure a final 





constancy of diameter, Every wire so treated may be 


subsequent investigations of Kupffer (Petersb, Head Buhl. | 


| practically assumed as of the same diameter and its sl 
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ticles in the same molecular condition, ie. equally har- 
dened by the final passages through the draw-plate. 

It is only necessary further to cut off all the wires to be 
compared to the one standard length, bend them round 
a fuzee into spirals, screw them into place with the balance 
wheel, and set that vibrating. 

It will be obvious that there may be many balance 
wheels kept at work—if we only take the value of 
T for each one—when working with a spring of the 
standard material, steel or iron, that all the other pieces 
delivered are to be approximately identical with in 
quality. Also that precise equality ind for every wire, 
though highly convenient, is not necessary. The diameter 
of the wires should be controlled by measurement with 
the micrometer (the mean of five such measurements was 
employed by M. Phillips), and thus any value of d may be 
employed, Wires of aus 1 millimetre diameter, wound 
into large spirals, were employed by him, and those of about 
O'lin. diameter would probably be best for our purpose. 
For the rest, we believe that MM. Rozé et Fils, horolo- 
gists, of Paris, who constructed M. Phillips’ apparatus, 
would be prepared to execute at reasonable cost all that is 
necessary to installed in the testing-room of any iron- 
ship or bridge builder. 

There is probably no known method of determining 
the specific gravity of a ductile metal more exact than 
that of a simply weighing on a good balance a known 
length of wire of known diameter. 

If, therefore the wires of our spirals, of which L and d 
are known, be weighed in air, we, without further trouble, 
obtain the specific gravity of each distinct specimen, and 
this becomes a control upon the value of d, as given by the 
final draw plate and as measured micrometrically. 

The last use made of the wire in each spiral should be, 
when straightened out, to grip a unit length, say 3ft. of 
it, in one of the small testing machines, such as those made, 
we believe, by Beacock and Tannett, of Leeds, for proving 
piano strings, and to stretch it, for a fixed time (three or 


four minutes), by a constant strain equal Lin part of the 
n 


ascertained breaking strain of the standard piece, and to 
note the elongation by a micrometric scale parallel with 
the wire. 

We should thus have obtained by three rapidly and 
easily conducted experiments, upon the same representa- 
tive wire of each selected piece of steel or iron, three dis- 
tinct and important elements for comparison with those 
of the standard piece upon which the contract for the sup- 
ply was based, viz.: (1) The modulus of elasticity. (2) The 
specific gravity. (3) The amount of elongation of a known 


section per unit of length under a safe working stress lth 
n 


the breaking strain of the standand. This last might pos- 
sibly not possess the exactitude of the testing machine 
acting upon large sections and great lengths, but it wonld, 
with the other data, amply suffice, it is submitted, for 
every practical purpose. 

It has been suggested that the mere determination by 
the usual methods of the specitic gravity of pieces cut or 
broken off from selected plates of steel from any large lot 
would alone be sufficient to decide whether they were of 
steel or of steely iron, or of common iron, and, in fact, thus 
to deduce a measure of their constructive values, 

We are obliged to view this notion as quite erroneous. 
The accurate determination of the specific gravity of small 
lumpy masses of metal—especially if having fractured sur- 
faces—is extremely difficuit, if not impossible. Cubes, or 
other forms with smooth surfacves—which are indispensable 
—must be cut from the mass under special and hard-to- 
be-secured precautions, and without blow or grip from 
hammer, chisel, or vice; for the risk that the density be 
thus increased has been proved far from imaginary or 
small. 

But assuming all manipulative difficulties disposed of, 
so that precise specific gravities could be rapidly and 
readily obtained, the results would be nugatory, if alone 
relied upon, and probably would lead to disputes between 
the steel-maker and his customer. 

The differences in specific gravity between the extremes 
of the steel and iron series are neither great nor constant. 
The whole literature of steel and iron, if consulted, proves 
this to be so, and we might quote examples without end. 
Let the following suffice :— 

“Weight of a cubic foot of puddled steel, 485°5 lb.; 
weight of a cubic foot of steely iron, 483°6 Ib.” (Rankine’s 
“Tables of Formule,” p. 200, Less than 51; of difference. 
Or take the results of the multiplied specitic gravities 
ascertained by the American reporters on materials for 
ordnanee ; — Specific gravity of wrought iron, minimum, 
equal 7°404—maximum, equal 7°858; specific gravity of 
cast steel, minjmum, equal 7°729—maximum, equal 7°862. 

Here it is the extreme (cast steel), but we have to deal 
with steels of lower qualjties, and more nearly approaching 
those of the harsher iréms, So that, when we consider 
how small the differences to be dealt with are, the errors 
inevitable to manipulation, necessarily rapidly conducted, 
would surely render the results indecisive, 

In ing thus in review the various pessile methods 
whasdby the constructor in steel or iron may ascertain the 
comparative constructive value of his materjals; and iy 
proposing, somewhat in detail, a novel, and, we believe, 
exact and practicable method for standardising those 
metals—we have already sufliciently guarded ourselves as 
te the assumption that the ineqyalities in the supply of 
steel, as delivered from the high class of makers now 
engaged in that trade, are such as to justify the alleged 
alarm of the constructor as to the use of this material. 
With that question, which is chiefly a mercantile one, we 
have nothing to do. It is enough for us if we have 
shown a ready and sufficient way out of the difficulty, if 
it really be of the imp attached to it; and the im- 
mense constructive value of steel—and hence the removal 
of imaginary or real injpediments to the extension of its 





application—will, we trust, be deemed to justify the length 
of this paper. . 
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RAILWAY MATTERS. 

Iv has been decided that a junction of the Turco-Servian Rail- 
ways shall be formed in the valley of the Morava. 

Texas Pacific Railway is to be 1515 miles in length. For 
cunenied and fifty miles the road is to be air-line, and in a 
stretch of eight hundred and fifteen miles there will be but six 
brid 
“THE track of the Denver and Rio Grande Railway has reached 
Arkansas Valley, at Pueblo, one hundred and twenty miles from 
Denver, and Government freight is now passing over it to New 
Mexico, 

TuE collision that occurred at the Dalton station of the Furness 
Railway on the 22nd May last was caused, in the opinion of 
Lieut.-Col. Rich, by defective signals, the habitual disregard of 
rules, and the want of proper supervision. 

From the Government inquiry it appears that the collision at 
Boghead sidings en the Caledonian Railway, on the 30th May, was 
occasioned by the danger signal at Boghead sticking, and not going 
to danger till a long time after the handle had been pulled. 

On Monday the Great Eastern Company’s new line from 

sishopsgate to Edmonton (the use of that portion between Stoke 
Newington and Edmonton having been delayed some time in con- 
sequence of a serious slip of the embankment in the Seven Sisters- 
road) was opened throughout for passenger traffic. 

A RAILROAD publication states that there are seventy-nine 
narrow gauge railroads, aggregating nearly ten thousand miles in 
length, already built and under construction in the United States 
and Canada. If all the mining and manufacturers’ narrow gauge 
roads were counted the number would be double that given 
above. 

THE tunnel of the Baltimore and Potomac road in Baltimore is 
making as rapid progress as its vast magnitude willadmit. There 
are about 1000 iene employed on it, and in some places it has 
been entirely finished, while in other places the work of making 
excavations is still going on, It is apprehended now that it will 
not be completed until about one year hence. 

Tue half-yearly = of the Colchester and Stour Valley 
Company was held at Colchester on Tuesday; Mr. T. L. Ewen in 
the mod The report and accounts submitted by the directors for 
the half-year ning the 30th of June were taken as read. The 
dividend recommended upon the ordinary consolidated stock of 
the company for the past six months was at the rate of £3 6s. per 
cent. per annum. Thefreport was adopted and tlie dividend re- 
commended declared. The proceedings closed with a vote of 
thanks to the chairman and directors. 

Lievt.-Cot. RicH, as a consequence of his investigation of 
the accident at West Hartlepool station on the North-Eastern 
Railway in April last, states that it is not safe or right to allow 
passenger trains to run over self-acting facing points of the kind in 
use there, and convinced of this, the North-Eastern Railway 
Company have now directed a pointsman to work these points. 
The whole of the lines and station at West Hartlepool should be 
re-arranged with locked signals and points, which should be worked 
and controlled from a raised cabin at the entrance of the station. 

On the 28th ult., at ten minutes past ten o’clock, a.m., the last 
brick of the twelve million which compose the arching of the 
western entrance to the Hoosac Tunnel was laid by State 
Engineer D. B. Frost, the first being laid just six years ago this 
month by Engineer Doane, the second by R. C. Campbell, and the 
third by Mr. John Hocking, who was the efficient superintendent 
of the Farren job, and afterwards a contractor with Wm. Holbrook, 
which firm completed this magnificent.work. Thus the great 
obstacle which the former opponents of the Hoosac Tunnel 
clamoured against as impossible to overcome has with its quicksand, 
water, loose lime-rock, and enemies, been conquered. 

THE project for the construction of a railroad from the Missis- 
sippi river to San Francisco, by way of the thirty-fifth parallel, is 
still being earnestly discussed by the business men and capitalists 
of St. Louis and San Francisco. A meeting was held in St. Louis 
a few days ago to hear commissioners appointed on behalf of the 
city of San Francisco to investigate the affairs of the Atlantic and 
Pacific Railroad Company with a yiew to joint co-operation in 
the construction of the road known as the Thirty-fifth Parallel 
Railroad, It has been estimated that subscriptions amounting to 
25,000,000 dols. will be required to complete the road. Of this 
California promises to take 15,000,000 dols., and it is expected that 
St. Louis will guarantee the remaining 10,000,000 dols, 

Lieut.-Cot. Rich reports, for the information of the Board of 
Trade, the result of his inquiries into the circumstances which 
attended the collision that occurred on Whit Monday, the 20th., 
ult., at the mouth of the tunnel at the east end of Blackburn 
station, on the Lancashire and Yorkshire Railway. In his opinion 
the accident was the consequence of a very improper and lax 
system of working, for which the men cannot be blamed, when 
they are encouraged, if not ordered by the inspectors, to commit 
the irregularities and disregard the company’s rules, The points 
and signals at Blackburn should be rearranged on the locking 
principle, and if the sidings are controlled by dead-ends, trains 
cannot be let out of the sidings when the signals are lowered 
for main line trains. 


Ar the present time, when coal and iron are commanding such 
extraordinary prices in England, it is well to know that the inex- 
haustible stores of mineral in Pennsylvania are being fully 
developed. | Americans who understand the subject are of opinion 
that, ould the present rates maintain, Pennsylvania will be able 
within two years to send pig iron to England at a profit. Never 
was so great activity displayed as is now being shown in opening 
up the coal and iron mines in the north-western portion of that 
State. Railways are being extended in every direction to tap the 
various coal-fields at numberless points, Already there are no 
less than 5113 miles of railroad in Pennsylvania, against 4470 in 
New York, but they transport 12,000 tons per mile, against 3615 
tons per mile in the adjoining State.—Money Market Review. 

Tue half-yearly general meeting of the London, Brighton, and 
South Coast Company was held on Wednesday at the Terminus 
Hotel, London Bridge; Mr. 8. Laing, the chairman, presided. 
The chairman, in moving the adoption of the report and state- 
ment of accounts, said that some time ago it had been urged that 
they should raise the rates of fares on their lines ; but the board 
from former experience, felt that it was a doubtful expedient. 
They found that in the past half-year they had carried 10,744,000 
passengers, in the preceding corresponding period 9,770,000 pas- 
sengers, and in the same half of 1870, 8,891,000 passengers, 
showing an increase of nearly 1,000,000 passengers for each 
of the two preceding corresponding half-years. They had increased 
the number of trains to accommodate the increased number of 
passengers, He did not look upon the advance in the’ price of 
coals as anything more than a ome ag increase of cost. It had 
arisen from an increased demand for manufacturing purposes, 
which would be met by increased production in due time. He 
could bear testimony to the fact that they had been met very 
fairly by their men. The engine drivers and others were very rea- 
sonable in their demands, and he was glad to say that they felt 
very grateful to the board for the consiferation with which their 
representations had been met. As yee the prospects for the 
future, they were not quite so good, but at the same time they 
were not so bad as some people might imagine. He did not believe 
that the increased price of coal would be permanent. “It did not 
follow that if the present traffic on the way should increase by 
£100,000 a year the working expenses would be increased by 
£60,000 or £70,000; he believed that the fair proportion of a fur- 
ther increase of traffic would be 25 per cent. of it for additional 
working expenses, and 75 per cent. of it as increased profits, 
ve 2 Gat ps disturbing causes were poeuen to their level, 
and the coal and wages question was settled, the result would be 
something like what he fad indiceted, 





NOTES AND MEMORANDA. 


Every iron rail on a north and south railroad is a et, the 
north end attracting the south pole and the south end the north 
pole of a magnetic needle. So also isa T rail on such a railroad, 
the lower flange attracts the south pole and the upper flange the 
north pole of a needle. 

AccorDING to Nobbé, the presence of potassium in soils is 
necessary in order to enable the chlorophyll grains of the leaves to 
form starch, sodium and lithium being unable to replace potassium in 
this function, the latter indeed being actually injurious. He has 
also ascertained that the different combinations of potassium vary 
very much in their value, the chloride being by far the most 
efficacious, 

THE Russian corvette Witjas, of nine guns, has lately made 
quite an interesting voyage. She passed from the Bay Islands in 
Upolu, of the Navigator group, through the middle of the Pacific 
Ocean, and its many clusters of islands, directly to Nangasaki in 
Japan, and inher course entered many almost or entirely unknown 
bays. Among these was one in New Guinea, where no European 
had ever been before, and where the inhabitants do not know the 
use of iron, and are camnibals, Captain Nasimow gave to the bay 
the name of ‘‘ Bay of the Grand Duke Constantine.” 

A very vigorous society has recently been formed in Italy, 
under the name of the Society of Italian Spectroscopists, whose 
special object is to collate and compare observations made simul- 
taneously at the different Italian observatories on the spots, 
protuberances, and faculz of the sun, espcially with the spectro- 
scope, so as to arrive at a more accurate knowledge of the scientific 
value of these phenomena, The society has already published three 
numbers of its memoirs, containing most valuable papers and 
records of observations by Secchi, Respighi, Tacchini, and other 
eminent Italian astronomers, 

THe Melbourne Argus states that valuable work is being per 
formed with the great telescope at the Melbourne Observatory. 
At a recent meeting of the Royal Society, Mr. Ellery, the Govern- 
ment Astronomer, stated that some photographs of the moon had 
been obtained better than any he had any knowledge of. The 
picture of the moon taken in the telescope was about 3in. in 
diameter, while the primary pictures of the photographs of the 
moon hitherto made — y Mr. De la Rue were only three- 
quarters or seven-eighths of an inch in diameter, though subse- 
quently enlarged to something like 2ft. 

THE American Manufacturer gives the following particulars of 
the water power in an American State: The whole area of the 
State of Maine is about 30,000 miles, of which the great primeval 
northern forests contain about 20,000 square miles, It is largely 
composed of tall pines. There are about 1800 lakes in the State, 
covering nearly 3000 square miles, Nearly all these lakes lie at 
the head of the rivers which run to the sea, and their great alti- 
tude gives to their descending waters an immense power. Rangely 
Lake is 1500ft., and Lakes Umbagog and Moosehead are each over 
1000ft. above the level of the sea, and the whole surface of the 
state is, on an average, 600ft. in elevation, so that the waters of 
all the lakes and rivers must fall that distance. It is estimated 
that the total water power of the State is equal to the combined 
working energy of 4,000,000 horses or 34,000,000 men labouring 
day and night all the year around, or, couating that which is 
available, exceeds the actual working power of all the men in the 
United States, England, France, and Germany. 


ALTHOUGH lead mining operations have been carried on from 
time immemorial in the High Peak of Derbyshire, the progress 
made has only been of a limited character. This is attributed by 
many to the impost which is put upon the lead ore raised by the 
lessee to the Crown, which tax is known as “‘ Lote and Cope.” 
Within the past fortnight a movement has originated throughout 
the lead mining districts called ‘‘ The King’s Field,” and meet- 
ings have been held in each village for the purpose of memorial- 
ising his Grace the Duke of Devonshire, K.G., the lessee of the 
Crown to reduce the taxes,; A memorial is also being signed to the 
receivers of the Gell Tithe in the district of the ‘* King’s Field,” 
asking them also to reduce the duties now paid on lead ores, so as to 
enable the workers to earn a better living. The progress made in 
lead mining in Derbyshire even during the past few years has only 
been limited—in fact, in the year1870there was a decrease of both 
lead ore and lead when compared with what was raised in the 
year 1866. The following figures will show the results :—In 1866 
the quantity of lead ore raised was 6431 tons; in 1867 there was 
a decrease, the quantity being 4916 tons ; in 1868, 5933 tons were 
raised, against 6472 in 1869, and 6352 in the year 1870, Of lead 
the quantity smelted was as follows :—1866, 4921 tons; 1867, 
3873 tons ; 1868, 4395 tons ; 1869, 4743 tons; and in 1870, 4965 
tons, Asa further illustration it may be stated that the Moss 
Rake mining ground has greatly decreased in population within 
the past twenty years, 

Ir is well known from Scandinavian traditions, as also from the 
evidence of the sagas, that during the last centuries of paganism, 
constituting the viking period, or the earlier iron age (700 to 
1000 8.c.) deceased sailors were frequently buried in their boats, 
and a tumulus heaped over them, This has been verified by the 
occasional discovery in Norway and Sweden of tumuli containing 
boats, which, however, in nearly every instance, were so much 
decayed as to furnish very little information in regard to their 
mode of construction. We learn from Harper's Weekly that quite 
recently, in excavating a tumulus in the parish of Tune, near the 
town of Frederickstadt, the timbers of a boat were brought to 
light; and this fact being communicated to the Society for 
the Preservation of Norwegian Antiquities, the disinterment 
was prosecuted with the greatest caution. The lowest layer of 
the tumulus proved to consist of stiff potter’s clay, and the 
upper of different kinds of earth. The portion of the vessel 
imbedded in the clay was preserved almost perfectly, that abovait 
being almost entirely decayed. The central portion was in the 
best condition, as there the clay was thickest, the extremities 
being considerably injured. On removing the surrounding earth 
the remaining timber proved to be quite firm and hard, most of 
the nails being undamaged and still holding their places; The 
boat was clinker-built, of oak, and put together with iron nails ; 
only the ribs and the wooden nails found in some places were made 
of fir. The keel, which consists of a single piece of wood in 
good preservation, is 434ft. in length, al the boat was 
probably fully 13ft. in width, and not more than 4ft. 
in height from the keel to the gunwale, and with both 
ends pointed. The vessel must have been low and flat, and 
probably unfit for stormy seas. It was prepared for using both 
oars and sails, the remains of a mast being still very evident. The 
work was executed with great care, and the vessel must have been 
quite elegant in its time. All the boards are ornamented with 
mouldings, both inside and out, and there were carved ornaments 
to be seen on the upper side of the ribs. No small implements 
were seen, except the rudder, which was made of fir, the blade 
being 4ft. 7in. long and 10in, wide. At the top of the stern 
is a square hole for the tiller, standing perpendicularly on the 
flat side of the blade. The body of the owner of the vessel was 
buried in the space just behind the mast beam, the spot being 
indicated by small, flat wooden blocks sunk in the clay, and laid in 
a square alongside of the boat and across it, With the human 
bones were associated the bones of a horse, accompanied by a few 
coloured beads, some cloth compactly rolled together, the frag- 
ments of a saddle, part of a snow skute, &. It was inferred fram 
the bits of cloth that the body was buried in its ing, with 
horse, saddle, and snow skates by its side. The article fyom, whic 
we borrow this account states t this is the only vessel extant 
from the viking — so far as known, and the most ancient 

t has been preserved, with the exception of oné in Denmark. 
The vessel and the articles found in it have been taken to 
Christiania, and addded to the collection of Norwegian antiquities 
belonging to the university, 
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MISCELLANEA. 


Mr. Barnes, the Assistant-Constructor in the Navy, has been 
appointed to the new office of Deputy-Controller. 


A FIRE broke out, on Wednesday, in the workshops of the Erie 
railway in Jersey City. Thirty-three engines have been destroyed, 
and the loss is estimated at 500,000 dollars, 

Mr. N. Barnaby has been appointed by the Lords of the Admi- 
ralty to be Chief Naval Architect and President of the Council of 
Construction, at a salary of £1000 per annum. 


SEVERAL alterations have been made in the interior of the fine 
old church at Kidderminster, a building which has many historical 
and personal associations ; its north gallery has been taken down, 
and a new organ-chamber constructed, 

ARRANGEMENTS are almost complete for bringing the islands and 
highlands of Scotland within thecircle of the telegraph. Cables have 
just been laid across the Minch in two places and in sundry other 
places there to complete the communications. 

Ir is said that by the expenditure of 36,000,000 dols. for levees 
on the Mississippi river, 7,000,000 acres of cotton land and 
2,500,000 acres of sugar land would be reclaimed, the annual 
product of which, it is estimated, would amount to 150,000,000 
dols. gold. 

Tue tender of the Prussian house of Harkort has been selected 
for a bridge proposed to be constructed at Vienna over the Danube 
canal, The contract was let by the Company for the Regularisation 
of the Danube. Some of the iron for the bridge will be supplied 
from Belgian works. 

THE first yearly breaking-up day of the Indian Civil Engineering 
College at Cooper's Hill is fixed for to-morrow. The Duke of 
Argyll is expected to preside at it, and the Princess Louise to be 
present, Next term fifty fresh students are to be admitted, and 
additional teachers appointed. 

PROFESSOR Epwin J. Houston, of the Department of Physics, 
Central High School, Philadelphia, states, in the ‘‘ Journal of 
the Franklin Institute,” that when a magnet is brought within a 
certain distance of the voltaic arc of light, the length of the arc 
being at its greatest, the light is immediately extinguished. 

TORPEDOES have proved most effectual instruments for catching 
fish. 200 river fish were recently taken by cxploding 14 ounces of 
dynamite in a pomatum bottle 15ft. under water, This engine is 
coming into use for fish poaching, and it is proposed to seek par- 
liamentary aid in prevention of its irregular use, and in promoting 
its legitimate use as a fishing agent. 

WE understand that Kew Bridge will be declared toll free 
within a few months from this date. This will make the third 
bridge made toll free within three years, the Kingston bridge 
having been thrown open to the public in March, 1870, and Walton 
bridge in the spring of 1871. Efforts are also being made to 
abolish the toll on the bridge connecting East Moulesey and Hamp- 
ton Court, 

THE timber famine in the prairie country of Western America has 
a fair prospect of relief from the growth of new timber, which is 
coming up, in black and white oak and hickory, spontaneously all 
over the prairie region where fires have been kept out for some 
years, It is estimated that in ten years from this time there will 
be a fine growth of good timber on hundreds of acres of land which 
until within a few years have produced nothing but prairie grass, 


ADMIRAL PoTHUAU, with the aid of the maritime prefects of 
Toulon, Rochfort, Brest, and Cherbourg, is engaged in the special 
organisation of corps of founders, fitters, and engineers for gun 
boat work. It is argued that the use of gunboats must in future 
be general on all rivers in France, and that therefore it is neces- 
sary to have at all important stations men ready at a moment to 
construct, put together, repair, or dismantle them. 


THE increase in pay of the Dockyard labourers, promised by 
Mr. Goschen, was announced in the Devonport and Chatham esta- 
blishments on Saturday. The pay of the ordinary labourers is 
advanced 2d. per day, making their wages 15s. per week, instead 
of 14s., and the skilled labourers receive an additional 3d. per day, 
making their pay 18s. per week, instead of lis, 6d. ; but as many 
of the best men in the latter class were already receiving the full 
pay of 18s, the present advance does not benefit them, 

PRINCE ARTHUR presided on Saturday at a conference held in 
the hall of the Society of Arts on the promotion of technical 
education among the working classes, and especially the skilled 
artisans of this country. A resolution approving the proposed 
scheme of technical examination was moved by the Lord Chan- 
cellor, seconded by Dr. Lyon Playfair, M.P., and carried. 
Another resolution expressed a hope that the suggested means of 
advancing technical knowledge would be approved by the City 
guilds, and a committee was appointed to carry out the purpose 
of the gathering. 

THE Grimsby Steamship Company's steamers City of Ghent and 
Balmoral are now bringing coal from Belgium to Grimsby for the 
use of the Manchester, Sheffield, and Lincolnshire Railway 
Company. The sample appears of good quality, but not so hard 
as the Yorkshire co: It is used in Belgium for locomotives, as 
is also the Briquettes, or ‘‘ patent fuel,” of which a cargo is ex- 
pected by one of the above-named steamers from Ghent. The 
introduction of this fuel at a time when coal is both scarce and 
dear is a great commercial advantage both on the score of economy 
and cheapness, 


An old, and for many years an obsolete, industry in South 
Staffordshire has been revived by the erection of a blast furnace 
for the exclusive manufacture of charcoaliron., This furnace was 
put into blast a few days since by Mr. James Light, the proprietor. 
It is situate near Bilston, and occupies the site of the first blast 
furnace ever erected in that part of Staffordshire, by John Wilkin- 
son, one of the fathers of the irontrade. It was also on the same 
site that the first blowing engine in the world was erected by 
James Watt. This is the only charcoal iron furnace in Stafford 
shire, and there are only three or four other works of the kind in 
Great Britain. Charcoal pigs are, however, largely made in 
France, Sweden, and other parts of the Continent. For the most 
part, this class of iron is of excellent quality, The produce of the 
new furnace at Bilston will be chietly used in the production of 
Bessemer steel. 

THE half-yearly meeting of the Manchester, Sheffield, and Lin 
colnshire Railway Company was held at Manchester on Wednes 
day; Sir E. W. Watkin, the chairman, presided, and said they had 
advanced the rates and fares where they could act alone, but they 
could not bring about a general advance without the concurrence 
of other companies, But any general advance should, as it seemed 
to him, be made with caution. The permanent as opposed to the 
mere half-yearly interest of railways was to be found in the deve- 
a of travelling and trade, and one essential element of de 
velopment was certainly as regarded the tof charge, just as 
another element was the fairness and equality of that charg, and 
another the efficiency of the service for which the charge was made. 
It was in view of this condition that he had advocated carrying the 
more bulky articles sent to distant markets, such as coal for Lon- 
don, at @ proportion of the selling price in the market, instead of 
upon a rate which might be high in bad times, but too low at pre- 
sent, when the price of coal in London had been advanced 12s. 6d. 
a ton, or more than double the whole rate from the pits to London, 
They had before them the probability of a 
large increase of working expenses; but as regarded fuel and labour 
there was no set off ; each augmentation was so much more addi- 
tion to their — outlay, and so much less net profit; and 
having no more hands than they can fully employ, and having re- 
duced the consumption of fuel to a minimum, , he had no power 





of alleviation whatever, and the dividend fund, where no increase 
of rates was made, must of necessity suffer, 
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CKAY’S BOILER. 


MR. J. CLARK, NEW WHARF, HOBART TOWN, ENGINEER. 





In the accompanying engraving we i lustrate a boiler that has | 


be-a constructed by Mr. John Clark, of Hobart Town, from the 
ct gus of Messrs. Clark and Mackay. The boiler is vertical, and 
is iu height upwards of 12ft., with a diameter of 6ft. It has a 
tice-box 5ft. in diameter, with 98 waier tubes, each of 3in. in 
éumeter and 4ft. in length. In the midst of the Field tubes are 
piiced four longitudinal water tubes, 5ft. long and din. in diameter. 
‘vom the crown of the fire-box there are leading 100 fire tubes, 
“4. in diameter and 4ft. long; and also a smoke tube 4ft. long, 
vith a diameter of 8ing The interior of the furnace itself pre- 
sents an area of 20 square feet grate surface, and the total heating 
surface i the boiler is computed to be 1500 square feet. The 
form of the fire-grate is convex to a centre of Sin. The engine, 
previous to its leaving the manufactory, was proved by Mr. Clark 
up to 100 1b, steam pressure to the square inch, the working pres- 
sure at the mills where it is in use being 401b. to the square inch. 
The boiler in question works a 20-horse power M‘Naught beam 
engine, driving seven pairs of 4ft. millstones, two silk dressers, 
and all the requisite cleaning, conveying, and elevating machinery 
for the seven pairs of stones. Several smaller boilers have been 
titted in steam launches and worked with sea water; and, we 
understand, one has been constructed which works four 5}in. 
cylinders, Gin, stoke, at 300 revolutions a minute, and which 
steams upon green wood fuel. This boiler is 3ft. Gin, in diameter 
by 6ft. Gin, high. 








WADDIE’S TREADLE LITHOGRAPHIC MACHINE. 
: all machinery there is » similarity of progress, rude simplicity 
et suet, then elaboration, ail lastly refinement. The old litho- 





graphic machine, like the old letter-press, was well adapted te the 
sinall printer ; the new machines are often beyond his means, and 
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even his wants. Still there is a vast amount of printing work 
required in every quarter of the civilised world, and now that 
printing machinery has become so gigantic, so costly, and, in some 
cases, so complicated, there has arisen a great demand for what 
are called jobbing machines ; that is to say, machines reduced not 
only in size, but, as far as possible, to their simplest elements. 
This demand has given rise to a number of most ingenious typo- 
graphical printing machines, known as platten machines, which we 
shall have to notice when opportunity eccurs, and to one, if not 
more, small lithographic machines. 

The machine with which we «re for the moment occupied, and 


the printing of circulars, bill-heads, and other things, from stones 
measuring llin. by 6in., and llin. by 9in. only, and is said by the 
makers to print 1200 copies per hour quarto size, or 2400 octavo. 

It will be seen by the accompanying engraving that the various 
parts have been reduced to their simplest elements, the cylinder 
of the great lithographic machine has become in this small 
example a mere roller, and general economy has, of course, been 
constantly kept in sight, in order to meet the circumstances of the 
case ; and this simplicity is one of the greatest possible advan- 
tages where there isno engineer at hand. It must be stated, how- 
ever, that though the machine is made to work by treadle only, 
steam is declared to be more advantageous, and the necessary 
fittings are supplied when desired at a small additional charge. 
The feeding table is not shown in the engraving, and has no special 
features. 

In this, as in all lithographic printing machines, special care is 
required in the preparation of the stones, the surfaces of which 





must be true, and the size somewhat larger than common, that is 
to say, with a little more margin around 
the work; the adjustment is obtained hy 
set screws in the iron bed in which the 
stone lies, and the setting does not seem 
to present any difficulty. Messrs. Figgins 
state, in a circular printed by the machine 
in the Exhibition, that this lithographic 
jobber can be set going in fifteen minutes. 
‘We have seen other jobbing machines, 
though not with a treadle, but none so 
simple in construction as this, 





BILGE PUMPS. 
OvR previous illustrations on bilge pumps 
referred to various examples by various 
makers, but we now direct attention to 
several arrangements by one firm, as shown 
on page 56, 
ig. 1 is an end elevation of a pair of 
pumps, valve boxes, and lever-working 
gear for oscillating engines ; and Fig. 2 is 
the plan of the pumps and gear in relation 
to the trunnion plummer block, also shown 
in the elevation. The illustrations at the 
right-hand side are views of the 
pumps, re and valves, shown by 
Figs, 3, 4, 5, and 
The plunger is a plain cylinder or trunk 
closed at the bottom end, to which is 
secured a double eye bolt and nut. The 
plunger rod is attached to the eye by a pin 
that is held by a stop pin and collar. At 
the upper or lever end of the rod is a bow 
— at one side to admit the lever pin, 
which is held in position or in by the 
sliding my | clip, that is, held either up or 
down by the band set screw. The valves 
are the india-rubber kind; as now in 
general use, as also are the seatings, shown 
in section in Figs. 3 and 5, and in plan by 
| Fig. 6. The next example is a hand bilge p that was made as far 
baok as the year 1827, of which Fig. 7 is a sectional elevation, 


which is shown at the International Exhibitiou, is arranged for |. 





showing the piston bucket with the delivery valve closed, and 
directly under it is the suction valve in a wow position, Both 
of those valves are gun-metal lids, hung by hinges and pin of the 
usual kind. 

The Fig. 8 is « front elevation of the guide rods and stuffing-box 
of the pump, and the method of securing the gland studs, 
by a lug pin and eyes in the studs, is well worthy of 
notice. Fig. 9 is a plan of Fig. 8, and illustrates the flange 
studs and nuts. Fig. 10 is a half plan of a section at A in 
Fig. 7, with the top plug valve attached. It will be noticed that 
the plug is held by a nut at the small end, instead of the now used 
stuffing-box and gland at the large end. 

The remaining example is shown by Figs 11, 12, and 13, which 
illustrate twin single-acting plunger pumps, with metal suction 
and discharge valves over each other in twin positions on each side 
of the air vessel. 

We have other examples by Messrs. Watt and Co., of a more 
modern kind, which we shall shortly illustrate. 





McKEAN’S ROCK BORER. 


We have just had an opportunity of seeing one of, these 
machines at work at Mr. McKean’s establishment, 42, Borough- 
road, Mr. McKean was the proprietor of the European patents 
for the Haupt drill, which was ilustrated in THE ENGINEER for 
Sept. 13, 1867; and it is in consequence of his long connection 
with this branch of engineering that the present machine has been 
perfected. Speaking briefly, the machine, which has been patented 
in the name of F. B. Taylor, is constructed very much as 
follows :—The cylinder and valve chest are mounted on a framing 
which is capable of being adjusted in every direction according to 
the nature of the work, and this framing carries all the working 
machinery. The piston-rod, which is of steel, carries at one end 
the drill, and the other end is prolonged through the rear cylinder 
cover and provided with a cylindrical enlargement with coned 
ends. These coned ends engage with the tappets of the 
valve gear in the back and forward strokes of the 
piston, while the intermediate part of the enlargement is provided 
with ratchet teeth cut obliquely with its axis, These teeth 
engage with corresponding teeth on a cylinder adjacent, and which 
cylinder is prevented moving. except in one direction, by a pawl 
working in the ratchet. ‘The use of this ratchet gear is to insure 
revolution of the piston-rod and tool at each stroke. Thus the 
piston-rod and its ratchet are able to move in one «lirection of the 
stroke freely, but in the reverse movement the parallel cylinder 
is held by its } awl, and so the piston ratchet engaging with it is 
compelled to rotate. The valve box is lined with an accurately 
fitting gun-metal bush bored out truly cylindrical. The ports are 
cut in line of the axis, and a cylindrical valve running the whole 
length of the valve-box rocks or oscillates over the ports by 
movement of the tappets. The face of the valve alternately 
covers and uncovers the ports by the oscillation. The 
exhaust passage is through the valve to a pipe at the 
end of the valve-box. There is a very neat arrangement by which 
the valve can be readily adjusted accordirg to the position of the 
cylinder—that is to say, when the cylixder is changed from a hori- 
zontal to a vertical position, and vice rersd ; but this contrivance, 
though perfectly scientific and very efficient, is a refinement which 
will inevitably be neglected by the user. The drill is securely held in 
the end of the piston-rod by a cottar and screwed socket. The 
experiments were made with a large block of grey Aberdeen granite, 
which had originally been intended for the Blackfriars Bridge. 
In one trial a hole 2in. in diameter was bored to a depth of 15in. 
in two and a-quarter minutes, The pressure shown by the gauge 
varied from 861lb. at the commencement of the trial to 82 lb. at 
the finish. In the next experiment a similar hole was bored to a 
depth of 144in. in the same time, or a few seconds less, with steam 
varying from 85 lb, to 721b., and the piston going about 800 strokes 
a minute. ‘Ihe best pressure for working this machine is, we are 
informed, from 501b. to 701b, These times are no doubt shorter 
than would actually be necessary in practice, because, when a few 
minutes are of no consequence, more time would be taken in 
starting the hole, especially where it would be intended to be 
some feet in length. Still, these trials at high speed showed the 
capabilities of the machines Very effectively, and as such havea 
distinct worth, 





MR. W. BRIDGES ADAMS. 


It is our melancholy duty to record the death, at Broadstairs, 
on the 23rd inst., and in the 76th year of his age, of this eminent 
worker in the field of railway and engineering enterprise. Mr. 
Adams was born at Madeley, in North Staffordshire, in 1797, 
and his father becoming the leading partner in the firm of 
Hobson and Co., Long-acre, his attention was thus early directed 
to carriage construction, a field in which he afterwards much 
distinguished himself. He was articled to the late John Farey, 
and in this connection acquired his knowledge of mechanism 
and the steam engine. As a young man he was in weak health, 
and was advised to seek a warmer climate, and hence went to 
Chili, where he spent considerable time at about the period of 
the War of Independence. His residence in Chili and various 
parts of South America established his health, and he returned a 
strong man. After a short connection with his brother in his 
father’s works he established the Fairfield Carriage Works at 
Bow. He here applied steam machinery to the processes of 
manufacture, and invented and was the first to patent the fish 
joint, now used wherever railways are known. Mr. Adams 
laboured hard and successfully in the improvement of rail- 
way rolling stock — brakes, elastic tires, and radial axles 
receiving great improvements at his hands. He alsv 
greatly improved the rails themselves, as also the econv- 
mical distribution of iron in them, and their efficiency and 
economy in wear. Mr. Adams was a man of expansive views, 
and contributed largely to the scientific and periodical lite- 
rature of the day, writing much in THE ENGINEER, in the 
Times, the Westminster Leview, the Journal of the Society 
of Arts, and other periodicals. In addition to his contribu- 
tions to periodical literature, and to the numerous papers he read 
before the scientific societies, Mr. Adams issued, through 
Knight and Co., in 1837, a volume on “ English Pleasure Car 
nages ; their Origin, History, Varieties, Construction, Defects, 
Improvements, and Capabilities,” and in 1862, a portly volume 
from his pen was published by- Chapman and Hall, entitled, 
“ Roads and Rails; and their Sequences, Physical and Moral.” 
At the time of his death, he had under his consideration plans 
for the construction of improved trading vessels, vessels for 
the Channel passage, plans for tramways, and especially for a 
hot-air engine for street use. 

Mr, Adams married for his first wife, Elizabeth, daughter of 
the late Francis Place, of Charing Cross, the eminent Reformer 
of the days of Sir Francis Burdett, to whom the Zimes devoted 
a column of biography on her death; for his second wife, Sara 
Fuller Flowers, the gifted authoress, and for his third wife Mi-s 
Randall, who still survives. He leaves a son by his first wife, 
Mr. W. A. Adams, Asso, Inst, C.E., and by his second a son and 


daughter. 





Tue Superb, the largest ironclad ship of any yet constructed, 
one of four new vessels to be built at Chatham dockyard, is 
ordered to be commenced on one of the large building slips at 
that establishment, and to be pushed forward in her construction, 
so that she may be ready for launching during the ensuing year, 
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BRIDGMAN’S LATERAL VALVE STAND-POST. 
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Ws illustrate in the above engraving a new stand-post, which 
has been brought out by Mr. W. H. Bridgman, surveyor to the 
parish of St. Pancras, This post is manufactured by Messrs. J. | 
and F. May, of High Holborn, and is being erected in various 
parts of the metropolis. It will be seen that the water is turned 
on by a valve key at the side of the t, instead of by a sluice- | 
cock underneath the footway, as we have been accustomed to see. | 
The top of the post is removable, to afford access to the interior 
when required. It is furnished with the swan-neck, or curved 
pipe, to throw the water into the cart, which is a great improve- 
ment on the old leather hose, which was always in the way, and 
always out of repair. | 








THE VIENNA UNIVERSAL EXHIBITION OF 1873. 

THE programme and regulations issued by the Imperial Austrian 
Commission furnish full information as to the principles upon 
which the imperial Government pro; to conduct the ibition 
of 1873, and an attentive nro | of them is recommended to all 
those who desire to co-operate in securing a fair representation of 
British industry on that occasion, The following is, however, a 
brief summary of the conditions upon which the Exhibition will 
be conducted. 

PRINCIPAL CONDITIONS. 

(1) The relative duties of the royal commission of British and 
colonial exhibitors, and of the Austrian commission, as set forth 
in the appointment of the commissioners and in the Austrian 
general regulations are as follows :—(a) The royal commission is 
appointed to represent the British and colonial exhibitors, to advise 
as to the best mode of procuring and forwarding their objects and 
products to the Exhibition, and to report on the same. (6) The 
royal commission having no public funds at their dis exhi- 
bitors will have to defray all expenses, including rental of space, 
t port of goods, and all other charges not provided for by the 
imperial Austrian commission, (c) The Austrian commission will 
communicate with exhibitors from foreign countries solely through 
the commission appointed by each country for that purpose. 

(2) The Exhibition will open in Vienna on the 1st May and close 
ons) Liste of th yeah with di 

ists of the e itors, etailed plan of s uired, 
must be sent in to the chief manager at Vieana before lat iA a 


1873. 

(4) No liability on the of the exhibitors f ili 
boarded floors, or the layi a Sasa the cost of thas’ 
~ be angel — es commission, The motive-power 
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(5) The Austrian tions state that the price to be 


to each foreign country for the entire area of 
will be in the Industrial Palace at the rate of 1 florins--£1 per 
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square metre (a square metre contains about 104 square feet), and 
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in the machinery hall at the rate of 4 floiins = 8s, per square metre. 
In the other parts of the Exhibition and grounds the rent per 
square metre will be—In the courtyards of the Industrial Palace, 
8s, ; in the park, open air, 2s. ; in spaces covered at expense of 
exhibitor, 6s, 

(6) Exhibitors of fine arts are exempted from any charge for 


(7) Arrangements are to be made by the Austrian commission 
for the reduction of the transpor: charges in Austria and Hungary; 
other commissions are invited to try to effect the same in their 
several countries. 

(8) Goods for exhibition to be considered as bonded and exempt 


(9) Exhibitors or their agents are responsible for the packing, 
orwarding, receiving, and unpacking of their goods, both for the 
opening and the close of the Exhibition. And the owner, agent, 
or consignee must be present. The removal of objects after the 
Exhibition must be completed Lefore the 31st December, 1873. 

(10) The objects will be submitted to the judgment of an inter- 
national jury. 

(11) Special regulation will be issued for the fine arts, machinery, 
and the temporary exhibitions. 

(12) The usual prohibitions and limitations respecting the exhi- 
bition of explosive substances are notified. 

(13) Objects for exhibition will be received at Vienna from Ist 
February until the 15th April, 1873. 

(14) Special regulations will be published re ing construc- 
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tions, and very large objects ; also for those requiring foundations, 
All preparations for the exhibition of such objects must be com- ; 
pleted ny, 15th February, 1873. | 
(15) The chief manager reserves to himself the right to dispose 
< such places as shall not be properly occupied onal 25th April, , 


3. 
_ (16) The objects exhibited will be protected against piracy of 
inventions —. Reproductions, photographs, &c., will only 
be allowed with the joint consent of the exhibitor and the chief 
manager, 


(17) Insurances against fire, &c., when considered necessary 
the exhibitor, to be effected by him at his own expense, id 
(18) Exhibitors and their ogne will receive tickets entitling 
them to free admission to the ibition. 
lication for space and for further information 
address to Philip iffe Ow , Vienna Exhibi- 


u en, Esq., 
Parliament-street, ° 
demand for space in the Vienna Exhibition must 
the number of egg al gy received, it is 
these ications be forwarded 
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oe. In no case they be sent in later than the 24th of 
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Group 13, Machinery and Means of Transport.—(a) Prime 
movers (steam generators, steam engines, water-wheels, turbines, 
pressure engines, air, wind, and electro magnetic engines, gas 
machines), (+) Machines for transmitting power (shafts, wheels, 
pulleys, bands, &c.). (c) Machinery for working special kinds of 
material (machines for mining, metallurgy, metal work and wood 
work; machines for spinning, weaving, knitting, sewing and 
embroidering, machines for falling, cleaning, shearing, dyeing, 
machines for bleaching, leather ing, &c. ; machines for pap.r 
manufactures and book binding, for type founding, printing, 
lithography, copperplate printing, colour printing, &c. ; machi»es 
and apparatus for sugar making, oil manufacture, breweries, 
distilleries, stearine, soap, candles, starch, ice making, match 
making, corn mills, and agricultural machinery and apparatus). 
(ad) Other machinery not belonging to the above mentioned (blast 
engines, fire engines, pumps, ventilators, &c.). (e) Materials and 
parts of machinery. (f) Railway machinery (locomotives, tenders, 
railway velocipedes and jaits of them, railway carriages ani 
parts composing them, special machinery and apparatus for 
railway workshops and railway contrivances; for making an{ 
maintaining railway plant; snow ploughs, &c.). (g) Steam 
gauges, dynamometers, tradiometers, &c. (/) All sorts of vehicles 
not connected with rail. (i) Statistics of production. 

Group 18, Civil Engineering, Public Works, and Architecture. 
(a) Building materials, processes and apparatns for quarryiny, 
brick making, iron girder work, preparation and preservation of 
wood, artificial stone, terra-cotta work, Kc (b) Materials and 
appliances for foundations (pile-drivers, screw piles, cofferdams, 
calssons, pneumatic and diving apparatus). (c) Contrivances and 
tools for earth works (excavators, dredging machines, apparatus 
for raising, carrying, and transporting earth and materials). (d) 
Materials and apparatus used for roads and railways (road rollers, 
railway superstructure, switches, crossings, turn tables, traversing 
tables, inclined planes, lifts, pneumatic and other modes cf 
propelling, water stations and their apparatus, railways station 

uildings of all kinds, and systems of railways signals), (¢) 
Hydraulic engineering works, excluding sea works (river wor!.s, 
canal works, «likes, locks, dams, &c.). (f) Models and plans of 
viaducts, bridges and aqueducts, &c. (g) Plaus, models, and 
drawings of public buildings, dwelling houses, barracks, — h 
tiaries, prisons and hospitels, schools and theatres, labourers’ 
cottages, apparatus for lifting and moving heavy weights in 
buildings, as lifts, &c.; plans and models of cheap dwelliny 
houses, tools and implements of artisan builders, (hk) Apparatus 
and inventions for health, comfort, and convenience in building» 
(for lighting, water supply, drainage, water-closets, lightning 
conductors, Xc.), (i) Agricultural engineering, plans for culture, 
fencing, draining, farm buildings, buildings for cattle breeding, 
stores, stables, manure tanks, Xc. (k) Industrial building, 
spinning mills, weaving mills, grinding mills, distilleries, 
breweries, sugar manufactories, warehouses, saw mills, and 
docks, &c. 

Group 16, The Art of War.—(a) Organisation and recruiting of 
armies, (b) Equipment of troops, accoutrements, and armvur. 
(c) Artillery. (d) Military engineer:ng. (e) Sanitary contrivances. 
(f) Military education, training, and instruction, (g) Cartograply 
and historiography. 

Group 17, The Navy.—(a) Materials for naval architecture. 
(6) Models and drawings of boats and ships for inland lake and 
river navigation ; sea going ships, coasting vessels, merchant shi})s 
and ships of war, stores and fittings for equipment, outfit and 
armament of ships. (c) Tools and apparatus used in shipbuilding, 
(d) Clothing, outfit, and accommodations for crews. (e) Land and 
water works for navigation (models and drawings of docks, 
harbours, sluices, floating docks, floating batteries, and cuuast 
defences), (f) Hydrography, charts, meteorological instrumc:,ts, 
education of seamen and officers. 

Other branches of industry are also similarly classified. 





THE ROYAL AGRICULTURAL SOCIETY'S SHOW AT 
CARDIFF 


(From our Special Correspondent.) 
Canpirr, 19th July, 1872. 

THERE are many ways by which straw can be elevated, av: 
the truth of this statement is pretty well demonstrated iu 
the showyard at Cardiff. There are ordinary rickera in which 
tue straw is elevated by chains carrying prongs, and worledl 
either by steam power or by horses; there are machines by 
which gigantic pitchforks of various forms are carried to great 
heights. There are generaliy arrangements of poles, ropes, and 
pulleys. Thirdly, there is at least one blast-elevator on the 
ground. Of the ordinary rickers, that by Mr. Tasker is worthy 
of notice. It has a very good though simple arrangement for 
elevating the end, which can be worked by one man with eace ; 
it can be folded up most compactly and stowed away in an ordi- 
nary cart-shed. Mr. W. T. Wright, offSt. Nicholas, near Cardiff, 
exhibits an elevator which he calls the “patent eclipse double-action 
horse pitchfork.” This is one of the pole and rope class. A tall 
pole is stuck in the ground and stayed with ropes from the top. 
A boom, carrying pulleys at each end, can be hauled up to any 
convenient position on this pole, round which it is freg to move. 
A rope carrying the fork passes over these pulleys, down the 
pole, round another pulley near the ground, and is then attached 
to the horse, whose business it is to walk forwards and backwards 
alternately. The horse pitchfork consists of two three-pronged 
forks turned towards one another, and having their handles | ent 
round so as turn ontherame centre. The handles are continued 
a short way beyond this centre, and are then attached to the 
ends of two links, which again have their other ends attached t» 
opposite points of a ring. The elevating rope passes throug) 
this ring to the point at which the two forks are centred. The 
action of the machine is simple enough. When a man has fillul 
the fork, the horse is started forwards, the motion of the asccn:!- 
ing load being regulated by a rope attached directly to the ‘vik, 
and held by the mzn who has just filled it, so that he can | uit 
the empty fork back to him. The load is discharged by the ring 
through which the rope coming in contact with a tappet 
at the end of the boom, when the forks of course open. During 
the action of this elevator the horse is occasionally stoppe! 
rather too suddenly by the fork coming to its highest point. It 
would be a better arrangement if the middle pulley were t» le 
placed some Gistance up the pole above the boom, provided tirst 
the boom itself be heavy enough to effect the release of the 
straw. This elevator is said to be new in England, but it lus 
been employed in America for some time past. 

Messrs. Ransomes, Sims, and Head exhibit a blast elevator, 
which appears to do its work extremely well, though I am unable 
to state what power it requires for working. It is intende + to 
accompany the straw-cutting thrashing machine sent in for trial 
by the same firm, and which has been mentioned as the novel! y 
to be seen among the thrashers at the show. A pulley on the 
thrashing machine drives the fan of the elevator, and the cut 
‘straw is driven by the blast along a light funnel made of wrought 
iron pipes, about 25ft. long, and 10in. in diameter, and turned 
down at the end so as to deliver the straw downwards. 
The funnel can be raised or lowered by means of a common 
winch. The straw is delivered in the same softened condi- 
tion as when trodden out by cattle, and has the great advant:ge 
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of being entirely free from dirt, and consequently fit for fodder. 
The Riband Telegraph Post Company exhibit some very good 
and ornamental specimens of their work. These posts are gene- 
rally composed of four spiral strips in each direction, made of 
wrought iron ribands, riveted wherever they cross one another. 
There are no joints in any one riband, each running the whole 
way down the pillar. Where great strength is wanted, small 
angle irons placed vertically inside the spirals, and riveted to 
to them, are added. This form is well fitted for telegraph posts 
and lamp posts, for conservatory and verandah pillars, and for 
the posts of both farm and garden gates, as it has great trans- 
verse strength. It has, I believe, been used in the construction 
of equatorial telescopes of large size. 

Mr. Charles Powis has in his stand some excellent wood-work- 
ing machinery at work, driven by a horizontal steam engine, 
having the cylinder and bed-plate cast in one piece. The boiler, 
which is a vertical one, is of a new design. 

Messrs. Southwell and Co., of Rugeley, show a good grist 
mill, with a safety concave. The makers claim great durability 
for the grinding surfaces of this machine, which are made of a 
special mixture of metal. The safety apparatus is ingenious, 
and can be set so as to work at any given strain, thus allowing 
pieces of iron or other accidental matter to pass through with- 
out injuring the machine. The drum and concave can be 
adjusted to one another by a set screw in the safety gear, so as 
to give different degrees of fineness in the grinding. 

Messrs. Ruston, Proctor, and Co. exhibit a small model of an 
apparatus for the purpose of watering cattle on a railway. A 
series of tall A-frames, which may extend the whole length of 
the cattle train, carry a number of hollow axes in the plummer 
blocks at their tops. There is a separate axis between each pair 
of frames, so that, though all the axes form one water pipe, 
each can turn independently of the rest. Each axis carries two 
levers, which, in their turn, carry a water trough at one end and 
counteracting weights at the other. Part of each lever is made 
hollow, and water flows through a bend from the hollow axis 
into the levers, and thence into the trough. 
tached to the levers are so adjusted that when the troughs are 
empty they are quite out of the way of a train. Water is turned 
on from a reservoir, and, as each trough becomes full it sinks 
by its own weight to the level of the cattle, and is.secured in 
that position by a chain. The descent of each trough is made 
to turn the water off from that trough. A peculiar form of door 
to the upper part of each trunk is necessary, and forms part of 
the invention. I have not heard that any of these have actually 
been erected for use. 

Visit 10 Mertuyr-Typvm Sewace Farm anp Dowtals 

TRONWORKS, 

On Thursday, the 18th inst., through the kindness of the 
chairman and members of the board of health of Merthyr 
Tydvil, an expedition was organised for the purpose of visiting 
the sewage farm at Troedyrhiew, at which the sewage of the 


town of Merthyr Tydvil is utilised. A special train was ap- | seen following the course of the valley. 


pointed to leave Cardiff at 10 a.m., and a large number of engi- 
neers and other gentlemen interested in agriculture, who were 
in Cardiff for the show, took advantage of this opportunity. At 
Troedyrhiew the party was met by the chairman and members 
of the local board, and by Mr. Bailey Denton, the designer of 
the farm, all of whom were particularly kind in explaining to the 
company, both individually and generally, the history and pro- 
cess of the plan pursued. The works have been carried out 
under an order of the Court of Chancery, directing the Merthyr 
Board of Health to abate the nuisance which the sewage of their 
town was creating in the river, and appointing Mr. Bailey 
Denton to direct the necessary works. It may be said that the 
sewage farm at Troedyrhiew is the embodiment of Mr. Bailey 
Denton’s views concerning the employment of sewage. He em- 
ploys both the method of downward filtration through a small 
area, and that of comparatively wide irrigation over a large area. 
The two methods correspond to the two propositions—(1) To 
make the most of a few acres to purify sewage ; (2) to make the 
most of sewage to fertilise many acres. It is highly desirable 
that sewage should not run unpurified into our rivers, but it is 
not less desired by those who undertake its purification that 
there should be some adequate retwn for their outlay. 
Mr. Bailey Denton believes he has satisfied those who 
wish for cleanliness and those who provide it. He seems 
to have the downward filtration process rather nearer to 
his heart than the irrigation plan ; but it is only natural that he 
should be proud of having to a certain extent nullified the con- 
demnation pronounced on the process of downward filtration by 
the Rivers Pollution Commissioners. “There were three for- 
midable objections,’ they said, “to the general adoption of this 
process. (1) It is entirely unremunerative ; (2) the whole of the 
manure ingredients of the sewage would be absolutely wasted, 
and (3) the collection of solid faecal matters upon the surface of 
the soil, with no vegetation to make use of them, would probably 
give rise to a formidable nuisance, especially in hot weather.” 
The sewage of Merthyr Tydvil amounts at this season to about 
900,000 gallons a day on the average, the maximum quantity 
being about 1,050,000 gallons,* but it is stated that the sewage 
dealt with is that of a population of not more than 25,000, or 36 
gallons per head, The sewage is therefore, to begin with, greatly 
diluted, It is first mixed with a small quantity of lime, and 
then run into long strainers, in which it is made to pass through 
beds of broken slag obtained from the neighbouring ironworks. 
There are two of these straining pits, each 200ft. long and about 
5ft. wideand deep. The slag is about 2ft. or 3ft. deep, and at the 
bottom is the drain to convey the liquid away. One pit only is 
used at a time and for one week only. It is then cleaned out, 
about 12 tons of solid matter being the result. This is sold to 
neighbouring farmers, and, mixed with ashes, put upon the land. 
It is never used on the farm of the board. 
matter bears to the organic the ratio of 1 to 5. 
The land under cultivation by the liquid sewage amounts to 76 
acres. Of these 21 are laid out for filtration, in four plots of five 
acres each, one acre being used up in paths and embankments. 
The remaining 55 acres are situated round the 21 filtering acres, 
and are subjected to the irrigation process. The whole of the 
filtration area has been underdrained at a depth of from 5ft. to 7ft. 
at an expense of £200 per acre. This includes levelling and every 
other preparation necessary. The irrigation area, on the other hand, 
was prepared for by an outlay of £10 an acre. The annual expenses 
amount to about £20 an acre for both areas, of which £10 is for 
labour, the remainder for rent, &c. The filtration area is laid out in 
ridges, on which cabbages are planted and mangolds sowed, and 
between which runs the sewage for six hours each day. I was 
told that 77 days after the commencement of planting, part of 
the crop was offered for sale by auction and realised £17 15s, an 
acre, While some portions withdrawn from the gale realised after- 
wards upwards of £20 an acre. During this period of 77 days 
the sewage of the district was poured into the filtering areas, 
thus aifording conclusive proof of the capability of producing 
vegetables during the filtration of the maximum amount of 


* Mr. Harpur states that in time of excessive rain the flow of diluted 
sewage has actually reached the rate of 24 millions of galions a da: 


a day. 
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sewage through the soil upon which they grew. Now this is 
precisely what cannot be done in the case of irrigation. The 
rye-grass which is grown here, and generally elsewhere, on 
irrigated grounds, must not be irrigated after a certain 
point of its growth, and hence the necessity of filtration 
areas, if. used only as a “safety valve,’ to quote Mr. 
Denton’s own phrase. There is now standing on part of the 
irrigated area its third heavy crop, and the board hope to cut 
five crops this year. The cabbages on the filtration area look 
rather as if they had overgrown themselves. The lower leaves 
are immensely large, but the tops do not look as full as could be 
desired for the market. Nevertheless, Mr. Harpur, the engineer 
of the board, has already sold portions of this year’s crops at 
£22 13s. 4d., £27, and £32 18s. 4d. per acre. But the best 
crops of cabbages are on a portion of the irrigated area, a plot 
having been sold at the rate of £43 3s. 4d. per acre. This is only 
the first of two crops expected this year. Mr. Bailey Denton must 
be congratulated on the condition of the water effluent from the 
filter beds. The Rivers Pollution Commissioners have them- 
selves visited Troedyrhiew, and are of opinion that if this water 
contained twice the quantity of impurities which it actually 
does it would still fall below that quantity which they have 
recommended as the standard at which refuse liquids may be 
permitted to enter rivers. On coming to the spot at which the 
effluent water issues, the company were presented with glass 
tumblers, by which to test the purity of the water through the 
medium of such of their senses as inclination might suggest. 
It looked very clear indeed, produced no sort of smell, and no 
complaints on any side whatever. 

The local board have decided on reducing the area they origi- 
nally intended to take. Instead of 393 acres they purpose 
taking only 281 acres, thus saving 112 acres, and probably an 
outlay of £20,000. This decision has the more force from the 
circumstance that wide irrigation is as likely to be attended with 
profit in the Vale of the Taff as in any district in the whole 
kingdom, us vegetables and rye-grass are in great demand, owing 
to the existence of a large population of mining labourers, who 
consume a great quantity of the former and are able to pay for 
them, and to the employment of great numbers of horses in the 
various iron and other works, which require the grass in the 
shape of green fodder. 

The advantage to be gained from a combination of intermit- 
tent filtration with irrigation will be apparent on an examination 
of the crops produced by the local board on the irrigated lands 
immediately adjoining the filtering areas at Troedyrhiew. These 
crops extend over the whole of the fifty-five acres comprised in 
these lands. They consist of Italian rye-grass, cabbages, onions, 
mangolds, parsnips, carrots, and swedes, besides permanent pas- 
ture, which will doubtless be broken up before long and used for 
the growth of Italian rye-grass and vegetables. 

The larger block of land between Quakers’ Yard and New- 
bridge Junction has not yet been prepared for sewage, but the 
duct which will take it from Troedyrhiew to that land may be 
It sometimes vanishes 
under ground, but it may be traced by its occasional appearance 
crossing hollows supported on piers, This work is just on the 
eve of completion. 

The celebrated ironworks at Dowlais were subsequently in- 
spected under the guidance of the manager, Mr. Menelaus. 
Everything, indeed, at these works is on a large scale, and the 
welcome given to the company by Mr. and Mrs, Clark was quite 
commensurate, I assure you. 





RAILWAY WORKS AND PROJECTS. 
No. IX. 
THE NORTH BRITISH, 


THE accounts of the North British Company’s capital expendi- 
ture for the half-year ended 31st January, 1872, shows that the 


| actual outlay has fallen considerably short of the estimated figure, 
| the falling-off being attributable to the greatly over-estimated 
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| no less than 1022, at a cost of £59,039 ; and thirty-eight 


figure in connection with the company’s Tay Bridge scheme. This 
it had been estimated would absorb £60,000 in the half-year, 
whereas the actual outlay only reached £5050, Notwithstanding 


| the unfavourable weather which had prevailed, considerable pro- 


gress had, however, been made with the works, and it is esti- 
mated that £70,000 would be required to meet the expenditure 
thereon in the current half-year. The cost of the whole scheme, 
including land, compensation, works, and materials, as originally 
estimated, was £335,000; but the amended estimate now pub- 
lished shows that this will be slightly exceeded, being raised to 
£336,018. The next most important work which this company 
has in hand is the new Waverley station which is being built at 
Edinburgh. In connection with this work £12,407 had been laid 
out in the previous half-year, and £16,578 in the past, making 
together £28,985, out of a total of £71,605, which the whole is 
estimated to cost. Among other works which have been carried 
out in the half-year we may mention the extension of stations and 
sidings on various parts of the line,. £18,101 ; and the improve- 
ment of the water supply at different points, £572. Fish-plating 
and strengthening the line, £4402; the erection of new signals 
and signal-towers, ‘£1610; and a new cattle-shed at Haymarket 
station, Edinburgh, £725. A considerable outlay also took place 
in connection with the Glasgow and Coatbridge line (recently 
opened) in deviations and improvements. Among the new lines 
under construction by the company may be named the Stobcross 
branch, to connect the North British system with the harbour of 
Glasgow. There are several very heavy works in this contract, 
The capital authorised for the construction of the line is £200,000. 
The outlay to the close of the accounts was £60,506; and the 
estimate for its completion is £122,373 further, making £182,879 
in all. The Dundee esplanade and station have taken £1000, and 
£26,000 further is asked for to finish them. The great activity in 
the trade of the districts served by the —— has caused the 
receipts to rise so largely that the rolling stock has proved unfit 
for the efficient moving of the traffic; and in order that the re- 
sources of the district may have every facility for their develop- 
ment large increases have been made to the working plant. In 
the course of the half-year six new engines had been built at the 
company’s works, for which capital was charged £8093, and four 
new tenders at £1427. The stock of wagons has been increased 


£31,952, which, at the average all round of £225, would make 
a probable addition of 140, For new wagons, contracts for no less 
than £108,480 have been entered into, of which £60,000 were to 
have been delivered and paid for in the half-year just closed, 
Taking the average cost of the wagons at £60, the additions will 
be 1000 in the =e just closed, and 808 more to be delivered. 


Passenger = brake-vans to the amount of £8190 have also 
— Fm for, and tools and machinery for workshops will 
e a 





TELEGRAPHIC SOIREE AT THE ALBERT 
HALL. 

On Thursday night, last week, a soirée of the Society of Tele- 
graph Engineers was held at the Royal Albert Hall. The 
picture galleries and conservatories of the International Exhibi- 
tion were illuminated and thrown open to promenaders on the 
occasion, as well as several of the courts, so that all these attrac- 
tions insured a very large attendance of visitors, composed chiefly 
of ladies and gentl ted more or less with the telegraphic 
world. Mr. W. H. Preece delivered a popular lecture on the 
scientific and commercial progress of telegraphy. General Scott 
sresided, and among the gentlemen on the platform were Mr. C. 

V. Siemens, F.R.S. (president of the Society of Telegraph 
Engineers), Mr. Frank Ives Scudamore, Mr. C. F. Varley, F.R.S., 
and Major Bolton. The arena of the hall contained about twenty 
tables covered with red cloth, on which Messrs. Wheatstone, 
Henley, Varley, Ladd, Apps, and others exhibited electrical and 
telegraphic apparatus of considerable interest ; and on a table in 
front of the lecturer were several telegraphic instruments, which, 
owing to facilities granted by Mr. Scudamore, were that evening 
directly connected by wire with stations on distant parts of the 
globe. Thus, by means of the Indo-European line—described in 
another article in this issue—the Albert Hall was connected with 
Kurrachee direct, and the following message was received from 
that place :—‘‘ Locusts swarming in Scinde. Sutlej Bridge de- 
stroyed by floods.” A message addressed to the Prince of Wales 
was received from the Persian Prime Minister at Teheran. The 
Prince of Wales was not present at the soirée to receive it, as he 
had intended to be. He was, unfortunately, detained later than 
he expected at the Crystal Palace. Mr. Preece called attention 
—by means of the electric light, which he directed upon objects 
in the arena which he wished to exhibit—to several objects of his- 
torical interest. In the course of the evening Mr. Ladd showed 
how the many gas jets in the roof of the Albert Hall were lit by 
electricity, and Mr. Varley exhibited his 1000 cell battery and 
condensers, from which he obtained intense discharges, more 
resembling in their charagter frictional than galvanic electricity. 
The apparatus has already been described in these pages. Alto- 
gether a very pleasant evening was spent by all the visitors, 











TRAMWAYS IN Parts.—The Commission of the Council General 
of the Department of the Seine has just fixed the tariff and the 
concessionaires of the tramways, which it has been determined to 
introduce into Paris and the suburbs, The construction and 
working of the several lines, which will be of the length of 
120 kilometres, have been conceded; those to the city of Paris 
to the General Omnibus Company; those on the right bank of 
the Seine to the Société Financiére of Paris ; and those on the 
left bank to the Franco-Italian Bank, 


South KENSINGTON MusEum. — Visitors during the week 
ending July 20th, 1872:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 13,308; Naval and other 
collections, 1413 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 6 p.m., Museum, 2631; Naval and other 
collections, 85 ; total, 17,437; average of corresponding week in 
former years, 14,792; total from the opening of the Museum, 
11,782,748, — Bethnal-green Branch of the South Kensington 
Museum: Visitors during the week ending July 20th, 1872 :— 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
54,792 ; on Wednesday, Thursday, and Friday, admission 6d.; from 
10 a.m. till 6 p.m., 4827 ; total, 59,619 ; total from the opening of 
the Museum, 240,744, 

IMPORTATION OF COAL. — It seems somewhat strange to hear 
of the importation of coal into England, yet that is what we 
have arrived at, owing to the increase of prices, The 
Manchester, Sheffield, and Lincolnshire Railway Company have, 
says the Manchester Guardian, taken the practical step of 
drawing upon the Belgian coalfields, where they consider they can 
be more economically supplied than from our own pits. Their 
coal bill for the past half-year showed an increase of about £6000. 
The company’s steamers are now occupied in bringing over cargoes 
of Belgian coal, and if the fuel proves good, the example will pro- 
bably be followed by other boards. It will be interesting to watch 
the progress of this movement and of others which are now taking 
place in a like direction, While coalowners, coalmerchants, and 
colliers are quarrelling over a division of the profits gained by the 
late rise in prices, consumers are busy in devising means by which 
they may b less dependent on the disputants.—Pall Mui! 
Gazette. 

Juty in New York.—In New York the heat of the first July 
week has not been paralleled within ten years. On Tuesday, the 
2nd inst., the mercury at 3 p.m. stood at 100 deg. in the shade. 
On the Sunday and Monday previous it reached 98 deg., the 
three days averaging nearly ten degrees hotter than the corre- 
sponding days of 1871. The suffering of both man and brute has 
been terrible. In the crowded business streets of down town, in 
the new buildings in process of erection, it was pitiable to see 
the labourers working unprotected by shade and sweltering in 
the fierce rays of the sun. Cases of sunstroke were frequent. 
On the 2nd inst, nearly one hundred and fifty persons were 
prostrated during the day. Owing to the admirable ambulance 
system now in working order throughout the city, the sufferers 
were promptly cared for, but about seventy of their number, it 
is stated, have died. The horses on the street cars and omni- 
buses seemed unable to draw their load, dozens succumbing to 
heat and exhaustion. Among the tenement houses and rookeries 
in the lower wards of the city the misery has been appalling.— 
Scientific American. 

Two MILEs or TRACK LaID IN ONE NicHt.—The new Balti- 
more and Potomac Railway, which Colonel Thomas Scott and the 
Pennsylvania Central are now building as a rival to the Baltimore 
and Ohio, a through line between the East and Washington was, 
according to the American Railway Times, completed through to 
Baltimore last week in a novel and characteristic manner. ‘The 

pp ts of the road having failed in all other expedients, had 








carriages were added, at a cost of £9856. The value of the Forth 
and Clyde working stock taken over by the company is stated at 
£14,950. An item of £2263 for spring buffers for wagons also ap- 
pears in the accounts. The total capital expenditure for the half- 
year under all heads is £224,371, The further expenditure, in 
addition to the estimates for the completion of the Tay Bridge, 
and the Waverley station, previously referred to, amounts to 
£543,144. The proportion of the cost, chargeable to capital, of 
timber bridges to be renewed as stone or iron is stated at £11,602, 
and the further strengthening and fish-plating of the line will take 
£5632. The omens also subscribe £5700 towards the purchase 
of the premises of the Railway Clearing House. The construction 
of the Carlisle Citadel station branch as contemplated, but not 
7 commenced, will take £55,000, and sundry other small 

ranches at present being constructed will take £62,157. A very 
considerable addition has also still to be made to the working 
stock, as contracts have been entered into for plant, amounting 
altogether to £160,622. For new engines the expenditure will be 
£12,000, representing an addition of £2000 each, of six to the 
present stock, For new carriages the contracts amount to 





determined to get out an injunction to prevent its passage 
through Baltimore. Their project becoming known to the officers 
of the company, all hands—some 300—were massed from all along 
the line, and as soon as the court adjourned Monday work was 
begun in earnest in constructing the road and laying the track 
through the city. Night setting in, they were retarded a little ; 
but the moon soon came out, and they went on the same as ever. 
At twelve o’clock nearly half the track was completed, and the 
men, tired and hungry from their excessive labour, pitched into 
four wagon-loads of provisions that had been brought along with 
a fine relish, Work was renewed with vigour, and before nine 
o’clock in the morning—the time when it was supposed the in- 
junction was to have been made—the last spike had been driven. 
The distance of the track laid was about two miles, and crossed 
three streets, Calverton-road, Franklin, and Townsend. At the 
two latter double tracks were laid. The hands belonging on the 
lower section of the road embarked on the trains for their quarters, 


and they moved amid a chorus of yells and engine 
w It is authoritatively stated that the road will be running 
to Washington in a week or ten days,—American Artisan. ; 
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SALE OF MACHINERY AT CHIPPENHAM. 


AN important sale of the machinery and tools which had been 
collected by Mr. Brotherhood, was conducted by Messrs. Fuller 
and Horsey on the 10th, 11th, and 12th inst, at the works at 
Chippenham, The following are some of the best prices obtained. 
With the exception of the tools in the locomotive shop and the 
wood-working machinery, the plant had, we understand, been in 
pretty good work for twenty years, 

Locomotive Shop. 

23. A nearly new Seller’s i screwing machine, by Sharp, 
Stewart, and Co., to screw from }in, to 1}in., advancing by }in., 
with tap and die holder, spur driving and reversing gear, three- 
motion cone, cast iron on standards, overhead motion with 
two sets fast and loose pulleys, three-motion cone, strap fork and 
lever, £75. 

25. A slot drilling and recessing machine, by Sharp, Stewart, 
and Co,, with travelling head on bed 3ft. 6in. long, to take in 10in. 
from edge, crank motion for recessing, 12in. stroke, self-acting 
feed motion, compound rising table with worm and screw motion, 
three-motion cone, overhead motion with two sets fast and loose 
pulleys, three-motion cone, strap fork and lever, £105, 

27. A self-acting double-geared vertical drilling machine, by 
Sharp, Stewart, and Co., with 2jin. spindle, will take 42in, dia- 
meter and drill 10in, deep, self-acting feed motion, compound 
radial table, self-acting rising motion, cast iron standard with 
planed base, overhead motion with pair fast and loose pulleys, 
three-motion cone, strap fork and lever, £100. 

29, A10in. centre double-geared self-acting slide and screw-cutting 
lathe, by Whitworth, with cast iron bed 11ft. long, fast and loose 
headstocks, change wheels, compound slide rest on saddle, two 
face plates, back stay, universal four-screw chuck 20in. diameter, 
eccentric chuck, extra set of centres and overhead motion, strap 
fork and lever, £165, 

32, A self-acting slotting machine, by Sharp, Stewart and Co., 
to take in 4ft. diameter, 10in. stroke, compound table, self-acting 
in all motions, cast iron standard with planed base, spur wheel and 
pinion, three-motion cone and poutiel, extra radius table, angle 
— connecting rod plates, overhead motion, strap fork and lever, 
£165, 

35. A locomotive cylinder boring machine, by Sharp, Stewart, 
and Co,, to bore cylinders 22in. diameter by 4ft. Gin. long, 6in, 
boring bar with worm driving motion, four-motion cone, differen- 
tial feed apparatus, cast iron bed 6ft. Gin. long, two boring heads, 
and self-acting poy for facing ends of cylinders, overhead 
motion, strap fork and lever, and seven screw keys, £80, 

37. Bench-shaping machine, by P. Fairbairn and Co., 4in. stroke, 
2ft. 3in. cast iron bed, self-acting horizontal cut with table, 
dividing apparatus for nut shaping, two speed driving motions and 
strap forks, and a slotting machine with din. stroke to take in 
l4in. diameter, with compound self-acting table, strap fork, the 
two machines fitted on cast iron bed 4ft. 10in., and standards and 
parallel vice, £80, 

38. Self-acting radial drilling machine, by Fairbairn and Co., 
with 3ft. 9in. arm, will take in 3ft. from pillar, 1fin. spindle to 
drill 12in deep, with planed bed T slotted for holding work on top 
or side, planed angle table for boring, self-acting feed motion, 
driving apparatus, strap fork and lever, and set of nineteen drills, 
and three bars, £130. 

54, A capital vertical slotting machine, by Collier, 10in. stroke, 
with vertical standards and crosshead, arm and tool holder, 
workifig in planed guides, connecting rod and crank, spur driving 
gear, cast iron bed and overhead motion, £90. 

56, Aneccentric pare and shearing machine, by Brotherhood, 
to punch at one end and shear at the other, to take in 20in, from 
edge, 18in. shears, spur gear, heavy cast iron frame and overhead 
motion, £135. 

63, A nearly new wheel turning lathe, to turn two wheels at 
one operation, to turn wheels 3ft, din, diameter, and take in 
broad gauge axles, two double-geared headstocks, with dead 
centre-face plates 3ft. Sin. diameter, brass bearings for necks, two 
compound slide rests, self-acting driving shafts and pulleys, cast 
iron bed, strap fork and lever, and heavy countershaft with 
hangers, and two pulleys, £100, 

64, A treble-geared surfacing lathe, with face plate 6ft. din, 
diameter with internal geared. ring, heavy cast iron headstock 
4ft. din. long, carriage with cross slide 6ft. 4in. long, fitted com- 
pound slide, eccentric feed, self-actor, overhead motion, strap fork 
and lever, and one foundation stone 4ft. 4in. by 4ft. 4in. by 2ft. 
from ground, £100, 

Small Planing Shop. 

68. A 12in. centre double-geared slide and screw-cutting lathe, 
with 9ft. Gin. bed, fast and loose headstocks, compound slide rest 
on saddle, guide screw, change wheels, rack traverse, two face 
plates, angle slide for rest, overhead motion. strap fork and lever, £95. 

75, A powerful treble-geared surfacing lathe with face plate 
6ft. diameter, with inner spur curb, slide-rest and saddle, massive 
cast iron bed, stone foundation and overhead motion, with 
five-motion cone, fast and loose pulleys, strap fork and lever, £100, 

77. A powerful treble-geared surfacing lathe, as before, £90, 

81. Double self-acting vertical boring and drilling machine, b 
Brotherhood, with two 3in. spindles, double-geared bevel wit! 
driving wheels, hand and self-acting feeds, five-motion cones and 
driving pulleys, cast iron bed on standards, length of 2in. wrought 
iron countershaft 17ft. with two hangers and three pulleys, £120, 

86, A double self-acting vertical boring machine, as before, £135. 

0. A double vertical tire drilling machine, with 2fin. bright 

spindles, will take 28in. diameter and drill llin. deep, with 
hand feed motion, mandrils for wheels on adjustable brackets, 
cast iron frame, and overhead motion with fast and loose pulleys, 
£42, 
93, A powerful self-acting slotting machine, by Collier, to take 
in 4ft, 8in. diameter 12in. stroke, compound table, self-acting in 
all its motions, cast iron standard, four-motion cones, fly-wheel, 
driving pulley, strap fork and lever, £80, 

96, An hydraulic railway wheel press, with 5in. ram, cast 
iron cylinder, two neads, side rods, travelling carriage, counter- 
balance and chains, gun-metal stop valve, hydraulic pump, with 
lin, gun-metal plunger, eccentric and rod, wood plank over, 
iron tramway for carriage and apparatus, two loose handles for 
pump and four cup leather presses and apparatus, £62. 

100, A as axle grooving na by Buckton, with 
planed cast iron bed 10ft. Gin, long, with circular cutter spindle, 
geared headstock, with three-motion cone, two travelling saddles, 
overhead motion, with pair mitre wheels, fast and loose pulleys, 
strap fork and guide, £50. 

101. A self-acting double lathe for axle turning, with centre 
and two loose headstocks, two leading screws, two compound slide 
rests and saddles, bed 16ft. long, two racks, three extra tool 
holders, driver and guide for turning, long shank buffers, two face 
iates, overhead motion with cone, fast and loose pulleys, strap 
ork and lever, and apparatus, £70. 

104. A self-acting double axle turning lathe, as before, by 
Brotherhood, three cast face plates, overhead motion with cone, 
fast and loose pulleys, strap fork and lever, £90, 

106. A ditto, by Brotherhood, with two cast iron centres and 
one face plate, £90, 

108, A nearly new 10in. centre self-acting slide and screw- 
cutting lathe, with planed iron bed 16ft. long, compound slide 
rest on saddle, leading screw, traversing rack, twenty-three 
change wheels, two face plates, bell chuck, backstay, cylinder, 
steadying stay, overhead motion with cone, fast and loose 
pulleys, and self-acting strap apparatus, £90, 

110, An 1lin. centre ditto, with 14ft. bed, twenty-two change 
whee's, three face plates, bell chuck, backstay, and overhead 
motion, £65, 

114. A powerful 20in. centre double-geared slide lathe, with 
planed cast iron bed 17ft. Gin, long, 2ft. 7in. wide, compound slide 
rest und saddle, face plate 4ft. Gin. diameter, poppet-head racking 





apparatus with rack and pinion, overhead motion with seven-motion 
cone, fast and loose ys, strap fork and lever, £140, 

116. A very powerful treble- surfacing lathe, with 6ft. 
face-plate as before, single-purchase crab with chain pulley and 
timber stays for lifting work in and out of lathe, £75. 

117. A double wheel turning lathe, with cast iron bed 12ft, long, 
will take in 3ft. Gin. wheels, two double-geared heads 3ft 8in. 
diameter, brass bearings for necks, two compound slide rests, 
self-acting driving shafts and pulleys, strap fork and lever, £70. 

118. A ditto, £90, 

119. A ditto, £90, 

120, A longitudinal travelling crane, by Smith, of Liverpool, on 
cast iron carriage with travelling and spur wheels with pinions, 
cast iron t, wrought iron jib 9ft. radius, single-purchase 
gearing with pulley blocks and chain, top and bottom travelling 
rail 124ft. long with wood plates at top (not the wood plates at 
bottom), £95. 

21. A ditto, by Brotherhood, with top and bottom bridge rail 
80ft. long, wood blocks and straps at top (not the bottom wood 
plates), £70. 

122. A l4in. centre self-acting slide and screw cutting lathe, 
with planed cast iron bed 17ft. long, compound slide rest and 
saddle, leading screw and rack traverse, change wheels, two face 
plates, bell chuck, backstay and overhead motion with cone, fast 
and loose pulleys, strap guide and lever, £107. 

124, A ditto, with 16ft. Gin, bed, change wheels, two face plates, 
bell chuck, backstay and overhead motion, £115, 

Sgconp Day. 
Wood Machine Shop. 

152. Vertical boring machine, with 2jin. spindle, cast iron 
wall frame, pair flanged driving pulleys, pulley and balance 
weight, lever feed motion, cast iron bed 10ft. long with six rollers 
and wood table on standards, two cast iron rollers on pedestals, 
overhead motion with fast and loose pulleys, £40, 

154. A vertical band saw, by Powis, James, and Co., with 24in. 
pulleys, circular table 2ft. 4in. diameter, with quadrant motion, 
will take in 1ft. 4in. from edge, pair fast and loose driving pulleys, 
cast iron standard, strap fork and lever and two band saws, £36, 

155. Powerful vertical morticing machine, by Worssam, for 
morticing Gin. deep, friction feed gear, traversing table, with 
longitudinal and vertical motions in cast iron frame with bed, 
driving pulley, strap fork and lever, two standards and rollers, £95. 

157. A planing and thicknessing machine, by Worssam and Co., 
with cast iron bed 29ft. Gin. long on standards, 16ft. table, rack 
traverse, revolving disc 2ft, din. diameter for six cutters, driving 

ulley, rising motion with screw, and back-driving motion with 
‘ast and loose driving pulleys, strap fork and lever, £157 10s. 

159. A tenoning machine, for heavy work, with two vertical 
spindles fitted with twelve cutters each, on cross slide with screw 
adjustment, radial table on cast section with screw dogs, cast iron 
frame, driving drum Ift. 8in. diameter, 3ft. wide, fast and loose 
pulleys, two standards and brasses, strap fork and lever, and nine 
spare cutters, £68, 

160, General joiner, by Worssam and Co., with table Sift. Sin, 
by lft. 10in., set of 18in. saws, boring table with compound 
slide, cast hood to saws, set of twenty-three screw augers from jin. 
to l}in., one cutter block, fourteen — moulding irons and 
cutters, three emery wheels, overhead motion, strap fork and 
lever, £115. 

Shop Adjoining. 

166. Wood-planing machine, by Woissam and Co., with 12in, 
revolving cutters, two side cutters, entering and tailing-out rolls, 
cast iron bed 14ft. long, driving motion, clutch and lever, over- 
head motion, cast iron framing, strap fork and lever, two spare 
cutter spindles, spare roll and two roll spindles, £150, 

Planing and Drilling Shops. 

171. A double drilling machine, by Brotherhood, with 2jin. 
spindles, will drill llin. deep and take in 24in. diameter, single 
gear, hand feed, cast iron tables with rising and falling gear, four 
five-motion cones and driving pulleys and spare table, £48 6s, 

174. A self-acting planing machine, by Collier and Co., will 
plane 16ft. by 3ft. by 2ft. Gin., with cast iron bed 21ft. Gin. long, 
cross slide, with two tool holders, self-acting in all cuts, step rack, 
traverse, set of fast and loose pulleys for reversing, and four foun- 
dation stones, £120. 

176. A self-acting planing machine, to plane 16ft. by 4ft. by 2ft. 
Gin. with cast iron bed 21ft., two tool holders and cast standard 
and tool holder, with vertical, horizontal, and angular motion for 
side planing, £142, 

178. A double-geared self-acting drilling machine, by Whitworth, 
with 2}in. spindle, will drill 10in. and take in 3ft. din. diameter, 
self-acting feed motion, rising table with rack and worm motion, 
cast iron standard, overhead motion, strap fork and lever, £50. 

200. A self-acting double-geared vertical drilling and boring 
machine, by Hill and Holmes, Manchester, with 2hin. spindle, 
will bore holes 20in. deep and take in Sft. diameter, rising arm, 
traversing table 7ft. by 2ft. Gin. on cast iron bed, screw motion, 
massive cast iron standard and bed, overhead motion, strap fork 
and lever, £82. 

208. A 13in. centre double-geared slide and screw-cutting lathe, 
to take in 6ft. diameter, with 16ft. bed, fast and loose head- 
stocks, sliding brake with rack and pinion, compound slide rest on 
saddle, bright leading screw, rack traverse, change wheels, two 
face plates, bell chuck, hand rest, overhead motion, strap fork and 
lever, £90. 

212. A double-geared drilling machine, by Buckton, to take 
in 2ft. Gin. diameter, with lin. spindle, self-acting feed, circular 
rising table with rack in column, five-speed cone, pair driving 
pulleys, £44 2s, 

214. A double-geared drilling machine, by Buckton, to take 
2ft. din. diameter, same as before, £30, 

219, A — eccentric punching and shearing machine, by 
Whitworth, to punch at one end and shear at the other, with 18in. 
shears to take in 18in. from edge, spur driving gear, fly-wheel, 
throwing-out gear for punch, massive frame and bed and overhead 
driving motion, bevel wheel and pinion on line shaft, £100, 

221. A self-acting planing machine, by Hill and Holmes, to 
plane 2Uft. long, 3ft. Gin. wide, 3ft. high, cross slide, two-tool 
Esldors, self-acting in all cuts, step rack, traverse and cast iron 

ed 28ft. long, overhead driving motion, strap fork and lever, 
£140. 


£1 
Saw Mill in Boiler Shop. 

266. A vertical timber frame by 8. Worssam and Co., 24in. 
stroke, to cut logs 2ft. square, wrought iron swinging frame, 
wrought connecting rod, crank and crank shaft, patent silent feed 
motion, grooved feed rolls, holding motion for entering and tailing 
out, cast framing and entablature, foundation plate, pair fast and 
loose pulleys, fly-weeel, strap fork and lever, two timber carriages 
with screws, wrought rails 55ft. long on each side of frame, over- 
head motion with countershaft, hangers and pulleys, £200, 


Tuirp Day. 


Boiler Shop, 

341. A powerful eccentric punching and shearing machine, by 
Collier, to punch at one end and shear at the other, 2lin. steel 
jaws, will take in 18in, from edge, relieving lever to punch, angle 
shears in centre, spur driving wheels and pinions, in massive cast 
iron frame, £120. 

344, An eccentric punching and shearing machine, by Middleton 
will take in llin, from edge, with 7}in. steel shears, spur whee 
and pinion, fly-wheel 5ft. diameter, fast and loose driving riggers, 
strap fork and lever, cast iron frame and stone foundation, stee 
punches and dies for ditt, £36, 

345. A double vertical dri machine, will take in 2ft. 2in 
diameter, with two spindles, hand feed motion, single gear, rising 
tables with racks pinigns, fiye-mation cones; driving pulleys, 
cast iron base plate and pillars, £40, 

346. A di £36. 


ditto, 
347, A ditto, ditto, £38, 





361. A self-acting planing machine, by Collier, with 21ft. 4in. 
ree | to plane 16ft. by Bet. 3in, by 2ft. Gin. high, cross slide andtwo 
tool holders, eS all cuts, steep rack traverse, five spare 
tool holders, and overhead motion with shaft, pulleys, and cast 
iron framing, £107 10s. 

363, A planing machine, by Buckton, will plane 16ft. 6in, long, 
2ft. wide, and lft. Sin. high, 24ft. cast iron bed, cross 
slide and tool “holder, self-acting in vertical and horizontal 
cuts, step rack traverse, two fixed beds for planing work on edge 


‘with tool holder on table, with standard and hand gear, three 


driving pulleys, overhead motien, with strap fork and lever, £105. 

372. A of plate bending rolls, 9ft. long, top roll 12in. 
diameter, bottom rolls 9in. diameter, cast iron housings with 
screws, spur driving gear and set of three driving pulleys 3ft. 
diameter, strap fork and lever, wood and iron fence to gear, and 
cast iron foundation plates, £62. 

373. A circular saw for cutting iron, on wrought spindle, with 
plummer blocks and brasses, spur wheel and pinion, planed cast 
iron bed 7ft. long, saddle and table with screw feed, self-acting 
feed motion, rack traverse, pair fast and loose pulleys, strap fork 
and lever, £23, 

374. A ditto, ditto, £23. 

375. A ditto, ditto, £25, 

376, A ditto, ditto, £24. 


Fourta Day.J 


Smiths’ Shop. 

477. A 7-cwt. Nasmyth’s steam hammer, 2ft. stroke, with in. 
cylinder, self-acting tappet gear, cast iron gtandard and block, 
anvil and harness plate 6ft. Jin. by 5ft., cast iron exhaust pipe, 
two spare pistons and rods, and extra set of screws and blocks for 
tappet gear, £115. 

Steam Hammer Shop. 

529. A 30-ewt. Nasmyth’s steam hammer, with léin. cylinder, 
4ft. stroke, 3jin. piston-rod, tupp 2ft. by lft. 2in. by 3ft. 8in. 
deep, cast standards 7ft. wide in the clear, planed guides, slide 
and stop valves, self-acting tap gear, two tools, cast iron 
harness plate 15ft. 9in. by 8ft., chequered plate and footstage to 
valve gear, £255, 

534. A 30-cwt. Nasmyth’s steam hammer, as before, £245. 

538. A wrought iron vertical chimney boiler, 5ft. diameter 27ft. 
Gin. high, with central internal flue 2ft. 4in. diameter, fitted with 
manhole and cover, two safety valves, steam stop valve, two 
gauge cocks and pipes, feed valve and pipe, float gauge, 3in, gun 
metal blow-off cock, Smith’s pressure gauge up to 1201b., wrought 
chimney 2ft. 4in. diameter, 10ft. high, fitted with damper,-lever, 
and chain, cast iron ring plate to base, and four %in, columns 
4ft. 4in. high from ground, wood and iron to boiler, £74. 

539. A ditto with iron ladder and wood gallery with iron hand 
rail round two boilers, £80. 

The same auctioneers will next month conduct another sale, 
which promises to be very important. The whole of the tools, 
plant, and machinery of the Worcester Engine Company (Limited, ) 
which have only been at work a few years, and which were at the 
outset selected from the stocks of the best makers, will be offered 
for sale on the 27th August and following days, 





A NEW FURNACE FOR MAKING CHARCOAL 
IRON. 

OPERATIONS of great interest in connection with the iron trade 
of South Staffordshire are taking place at Bilston, Amongst the 
earliest furnaces erected anywhere in the country was a charcoal 
furnace put up in 1766 in that neighbourhood by Mr, John 
Wilkinson, who is “‘ the father of the South Staffordshire iron- 
trade,” and whose portrait as such occupies a prominent position 
in the Wolverhampton Town Hall, and the first blowing engine 
the world has seen was that which Watt built for Wilkinson 
wherewith to work this veryfurnace. Upon thesamesites precisely, 
as those which were occupied by the furnace and the blowing 
engine here mentioned there have just been put up by Mr. James 
Light a furnace and its blowing engine for the making also of 
charcoal pig iron, The manufacture of charcoal iron is, if we are 
not mistaken, confined to only one or two firms anywhere in the 
kingdom ; but the growing demand there for iron of the first- 
class has apparently given encouragement to Mr. Light to engage 
in the enterprise, which it may well be “iy will bring bim profit 
at the same time that it tends considerably to prolong the iron- 
making fame of South Staffordshire. Nor will Mr. Light 
confine himself to this one furnace. He is erecting a sister 
furnace for the manufacture of cold blast hematite pig, which, as 
every pérson with anyknowledge of the iron trade will understand, 
must likewise prove an article of very fine quality. The brand of 
the charcoal furnace will be “ Bradley Bridge charcoal.” This 
furnace has just been started, but all the works are not yet en- 
tirely complete, owing to the operations connected with the hematite 
furnace, The furnaces are blown by an engine having the blowing 
cylinder above the steam cylinder and the links connected to the 
beam working between the two cylinders. By this arrangement 
the engine works smoothly without a parallel motion, thus ren- 
dering it cheaper in first cost, and avoiding friction in working as 
much as possible. A crushing mill of peculiar but simple construc 
tion is worked from the end of the fly-wheel shaft and breaks the 
ore. 

The material is raised for feeding the furnaces by means of a 
water balance lift, on the same principle as those used at the 
Chillington Iron Company’s works. It is formed by a square 
upright brick shaft having on the top a large tank. The cage 
which carries the material is connected to two wire ropes passed 
over pulleys at the top, and having weights attached to their other 
ends sufficient to pull the cage and its load to the top of the 
furnaces, When the cage has arrived at the top of the furnaces, 
and the material been removed, a small tank underneath the cage 
is filled with water by means of a pipe and tap from the large tank 
above, sufficient to enable it to counterbalance the weights which 
drew up the burden, A brake handle is placed on one side of the 
platform of the cage connected with four brakes, thus enabling 
the attendant to regulate the speed of ascent or descent, or to 
stop the cage where required. : d 

The furnaces are arranged on each side of the lift; the casting 
house forming a long line of building, with a roadway round three 
sides, The roofing, which is in course of construction, will consist 
of wrought iron principals covered with corrugated sheets. 

The start was a capital onc, the machinery, &c., working well ; 
and the furnace already blown in, whilst specially designed for 
the manufacture of charcoal pig iron, is peculiarly adapted for 
malleable castings and Bessemer steel. ; 

The works are being carried out from the designs and under the 
personal superintendence of Mr. Stephen Watkins, consulting 
engineer, of Wolverhampton ; Mr. Joseph Green, of Bilston, 
the engineering contractor; and Messrs. Nicklin and Baker, 
Bilston, are the builders, a : 

Mr, Light’s enterprise is the more gratifying just now, inasmuch 
as it is occurring simultaneously with the sale of the engines, 
boilers, machinery, and the like, by which the late firm of 
W. Baldwin and Company won the minerals upon their extensive 
Lower Bovereux Colliery now altogether worked out, 








THE impression is i ey that Alaska is not to prove so 
bad a bargain to the Uni tates as was agent. In addition 
to its furs and fisheries it seems probable that its mineral resources 
may be valuable. Gold and silver quartz has been discovered, and 
amber has also been found. Exper eaced geologists express their 


belief that the country is rich in aur:ferous deposits, 
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BILGE PUMPS. 


CONSTRUCTED BY MESSRS. JAMES WATT AND CO. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzav, Rue dela 
BERLIN.—Messrs. A. AsHER and Co., 11 ater den Linden. 
VIENNA.—Mesars. GzRoup and Co., 


LEIPSIC.—ALPHonsE . 
NEW YORK.—WILLMER Roorrs, 47, Nassau-street 





TO OOBRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 
*,* All letters intended for ee pe Encry. wees — 
ing questions, must be accompani y the name 7) 
the writer, not necessarily for publication, but as a proof of 

i No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that leiters of inquiry addressed to the 
public, and intended for insertion in this column, must~in ail 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
unswers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

(. D. Y. anp Co.— We believe Uey weve made on the spot. 
know definitely ia our next, 

An Otp Svupscriper.—IJt would be impossible to answer your questioa 
without seeing « copy of the conditions under which the premium is 
offered, 

On STeaM IN THE Navy.—lIna the letter on this subject in our issue of the 
19th inst., in the second paragraph, for “‘ at their last trials” read “ at 
their best trials.” 

J. A. H. —it is impossible to answer your question, You ask for information 
which is kept secret, and which, if possessed, usually ruises a founder toa 
most important position. 

B. Bros.—We cannot give you the information you ask. The agents in this 
country have left their old place of business, and we do not know where they 
are to be found now, but we will make inquiries. 

Correction.—In our last impression in the list of awards at the Cardiff 
Show, in Class 7, ‘‘ F. Baker” is mentioned as the recipient of the second 
prize. It should have been “ Mr. Thos. Baker.” 


We will let you 





COLOURS FOR PAPER STAINERS. 
(To the Bditor of The Engineer.) 
Sir,—Can any of the readers of your valuable paper favour me with 
firms manufacturing colours and paints for the express use of <2 
stainers ? C. E. 





ANALYSIS OF MINERALS. 
(To the Editor of the Engineer.) 

Sir,—I will be much obliged if you can give me the name of any work 
on chemistry and mineralogy which will enable me by simple and 
quickly performed tests to detect the comparative value of ores, coal, 
imilding stones, metals, waters, &c. I may explain that I am at present 
i»wated in a very recently settled part of this country, the resources of 
which have hitherto not been entirely explored, but I have reason to 
Velieve that there are some valuable minerals close at hand. What I 
want is a book which would direct me, so that specimens picked up on 
our journeys could be at once roughly analysed, and this by means of 
agents, so few and simple that they might be carried with us in a case 
like our ordinary baggage. Should you know of any such work then I 
will be obliged by your mentioning it in your answers to correspondents. 
If, on the other hand, there should be no work especially designed for 
this purpose, would it not be as well to suggest it in your columns? 
Chemistry and engineering are becoming every day more intimately con- 
nected, and such a work, taking in all the materials used in engineering, 
would be of the greatest utility. J. 8. 

Lebu, Chile, South America, 6th May, 1872. 





SUBSCRIPTIONS: 

Tue EnGringer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 12 «2 «2 £0 148. 6d. 
Yearly (including two double numbers)... .. 1 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made, Tar ENGINEER is regi for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Ta consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 


Remittance by Post-office Order. 
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INCREASING TWIST AND DAMAGED GUNS. 

WatTERLOO-DAY was marked at Shoeburyness by the 
bursting of a 400 Ib. “common” shell, in the usual part of 
an 18-ton gun, near the muzzle. A mine of this sort, con- 
taining 26; 1b. bursting charge, exploding within a 
must necessarily test its endurance very severely. ft is 
satisfactory to find that the damage sustained from this 
enormous strain was confined to the steel lining, which had 
only three splits in it, each about three inches long, at the 
muzzle, The worst crack was, as might be expected, at 
the “driving” edge of the upper ve, for, this groove 
being the lower one at the inner end, has the: share 
of the work of rotation. This crack was right through the 
steel to the wrought iron coils, Another crack was in the 
‘ loading” side of the lower groove; and the third crack 
was in a side land, through the steel tube as far as to the 
hole for the shot-bearer pin. The firing was stopped at 





once, the gun dismounted, and, after examination by the 
Royal Gun Factory officials, was, or is to be, removed to 
the Royal Arsenal for repair. 

The .supposed reason of the 400Ib. common shell 
breaking up at the muzzle is the shock caused by the front 
studs coming into bearing with the increasing spiral, 
about 12in. from the muzzle, dislodging the fuse compo- 
sition. That this disturbance does not occur so frequently in 
the case of the common shells for the 1lin. or 12in. 25-ton 
guns is supposed to be owing to their more perfect rota- 
tion; for these latter are much shorter and less capacious 
in proportion than the 10in. common shell; and long pro- 
jectiles require a more rapid rotary motion than short 
ones of equal weight. The 10in. shell is 400 Ib., the 1lin. 
shell 402 lb. in weight, and the latter is Sin. shorter, whilst 
the spiral is one turn in 35 calibres instead of one turn in 
40 calibres, as in the 10in.; hence we should expect the 
llin. shell to be less imperfectly rotated, even though the 
superintendent of the Royal Gun Factory, speaking of one 
turn in 35 calibres, states that “the stud in the projectile 
confines us to giving a less twist than I should like to give 
to any gun;” and the official work on “ Ammunition” com- 
plains of “the unfortunate introduction of the 12in. gun 
with such a twist as rendered it necessary to discard its 
two longest projectiles on the score of bad shooting.” 

Colonel Owen states that, “in order to secure accuracy 
of fire, it is essential that the axis of the projectile should 
correspond with that of the bore of the gun; for otherwise 
the axis of rotation will be variable, and the deflection of 
the projectile uncertain. Should the axis of the shot on 
leaving the bore be unsteady, the projectile will have the 
wabbling motion so Sonapenty observed in experimental 

ractice.” This dictum of the learned professor of artillery 
isindisputable. To attain thiscoincidence of thetwoaxes, the 
bearing edges of the studs are rounded, in the hope that they 
will mount up the curved sides of their grooves, But the 
bearing is very short, the whole supporting and rotating 
work for 400 lb. being concentrated on two rings of studs, 
which, at the outside estimate, does not give an inch of 
bearing in each groove. This estimate is framed on the 
supposition that the rounded edges are worn away by 
friction, which necessarily destroys the hoped-for centre- 
ing action, and prevents that correspondence of the two 
axes taking place which the professor of artillery states to 
be “essential; for, otherwise, the axis of rotation will be 
variable.” That the studs are thus’ worn away or 
“ sheared ” during the exit of the projectile is plain to any- 
one who will visit the workshops at the Royal Laboratory, 
and witness the process of restudding recovered projectiles. 
The most expensive process of sere hage worn studs and 
swaging in new ones is necessitated by shearing and con- 
sequent non-centreing. If the two axes corresponded, it 
would but be, as Colonel Owen states, that, “ with hard 
projectiles having x x x studs, there will generally be a 
slightly oblique movement of the axis of the projectile.” 
The extent of this “ ee movement of the axis” deter- 
mines the disturbance of the fuse composition, and, con- 

uently the position of the premature burst. It is in vain 
that the royal gun factories provide costly and well-con- 
structed guns, if, by the arbitrary mene of an in- 
creasing spiral, we concentrate the whole effort of ~~ 
ing | rotating the shell upon one ring of points, p 
in the weakest portion of its walls. Such an increasing 
twist “rendered it necessary to discard the two longest 
projectiles of the 25-ton gun on the score of bad shooting;” 
a by this loss of power the time fuse is preserved from con- 
cussions such as it has to sustain with the long 10in. shell, 
and the lives of those are saved. Must a similar 
sacrifice of power be made to the increasing spiral in the 
18-ton gun, or shall we not provide it with long bearings 
that will centre the shell! “for, otherwise, the axis of 
rotation will be variable,” the time fuze composition will 
continue to be dislodged near the muzzle, and more steel 
tubes will be split. 

An example of a more mechanical system may be seen 
in the full size models of the 400 lb. common shell lodged 
at the South Kensington Museum. The model is an 
exact copy of the shells which disabled the third 18-ton 

in of the Hercules, and the one at Shoeburyness on 
Waterloo-day, except as to the rifling. Instead of the 
fourteen Woolwich weakening perforations for studs, the 
walls are strengthened by five exterior iron ribs cast with 
the shell. These strengthening ribs give a rotating bearing 
of 9ft. 7in., instead of the usual 7in, and are intended for 
use with a uniform spiral instead of with an increasing 
twist; the “ practical importance” of which, the professor of 
artillery states, “has not been decided by experiment.” 
The difference of effort on long bearings enables a twist of 
one turn in 30, or less number of calibres, to be given, 
whilst “the stud in the pra confines us to giving a 
less twist than I should like to give to any gun.” e 
amount of metal removed from the steel lining of the gun 
forming seven grooves for the fourteen studs is 61 lb., 
whilst that for the five grooves for the five ribs is 
14}1b. Thus, the model furnishes a stronger shell and a 
stronger gun; whilst the diffusion of rotation over long 
bearings, and the perfect centreing ments, enables 
a greater twist to be given; and the coincidence of the 
two axes being secured, the work now expended on wear- 
ing down ome injuring steel tubes, dislodging fuse com- 
positions, and breaking up shell, would all directly 
erm to driving the shell out of the gun with greater 
velocity, to a ter range, giving more penetration. 
Besovenad iron ribbed shell were fired six _ over 
without injury, so that the ive process of restudding 
recovered shells would be dispensed with; whilst their 
original cost would be at least £77 per thousand less than 
the weak-studded ones. 

The exhibition of the full-sized model of a 400 lb. com- 
mon shell at South Kensington is of especial interest just 
now, when one of these projectiles has temporarily dis- 
abled an 18-ton gun on board the Hercules, and another 
has disabled one at Shoeburyness. 


EXTEMPORANEOUS CHEMISTRY. 


Our correspondent whose letter appears in another 


column is partaker of a not uncommon error in supposing 





it possible to reduce analytical chemistry to a set of short 
recipes for its operations like those of a cookery book. 
The reason why this impossibility exists can be easil 
explained. In the culinary art, or in any other for whic 
recipes can be provided, the substance to be operated upon 
is given, or known, and is assumed to be always the same, 
hence the same operations upon it should give always the 
same results. But in chemical analysis the object is to 
discover the nature of a body unknown or imperfectly 
known, by disentangling from each other the elementary 
bodies of which it consists, and as there are sixty or 
seventy of these, which may be combined in numberless 
ways, each new combination giving rise to new aggregate 
properties, so any attempt to reduce even qualitative 
analysis to a new code of isolated rules or recipes must 
prove useless from its mere voluminousness, even were 
it otherwise practicable. 

No doubt the range of analysis needed by explorers of 
new and wild mineral regions, or other persons in the 
—* of our correspondent, is much smaller than this, 

ing in most instances limited to a search after metals or 
a few other mineral bodies of commercial value. But 
even within such restricted bounds it would be impossible 
to provide a set of mere rules by which a person ignorant 
of chemistry as a science could with certainty, and in all 
cases, determine, by the methods of testing commonly 
called “the wet way,” é.e., by solution of the mineral body 
and reactions produced upon that by certain other solu- 
tions, the presence or the absence of even one particular 
metal, There is no “royal road” to any sort of know- 
ledge. Qualitative chemical analysis consists in a syste- 
matised set of exhaustions, by which one class of bodies 
after another is, by the indications presented by reagents, 
removed from the possibility of being present; then exc: 
body of the class that remains is removed, until at li: 
only one body remains possible to be present, and then 
the nature and name of that remaining body is similarly 
determined. All this is brought more or less to rule, but 
from the multifarious combinations already referred to, 
the reactions of tests are liable perpetually to be modified 
more or less in their expected characteristics by unknown 
bodies present, or known bodies present in unknown com- 
binations. The man who is already a scientitic chemist, 
acquainted with the systematised knowledge of the sensible 
qualities of matter which constitutes that science, will 
generally be afforded by the abnormal reaction, some clue 
to its cause, ze, to the nature of the unknown body 
which produces it, and then, by a collateral path of testing, 
be able to arrive at its certain nature, and ultimately to 
know how and why it was that his expected reaction in 
the first instance proved an unexpected one. But the man 
who should go by rule only, and had no such leading 
guide from general chemical science, would simply find 
himself stopped and in helpless perplexity as soon as the 
reagent he had been directed to use presented to him 
some result quite different from what he had been told to 
expect. 

It follows, then, that, to a man wholly ignorant of che- 
mistry as a science, qualitative chemical analysis, even 
within very narrow limits, if not an impossibility, is at 
every moment likely to be a snare and deception, or a 
bewildering maze leading to nothing. The obvious 
maxim derivable from this is, that the emigrant, the resi- 
dent cultivator, the visitor, the explorer of a new or little 
known country, most of all one rich in metalliferous and 
quarry produce, is cut off from very much that might result 
to him in prosperity and wealth, unless before he shall have 
packed his baggage he has stored his head with an 
adequate knowledge of chemical science, And this alone 
is still insufficient unless some general geology and petro- 
logy be added to it, together with some training of the 
eye and other senses to the recognition of the more gene- 
rally encountered and important mineral species. 

Assuming this more or less wine Fe yom by the ex- 
plorer, the inquiry of our correspondent — another 
aspect, and may be thus expressed. What methods of 
rapid and extemporaneous qualitative chemical examination 
of mineral substances, encountered by the explorer of a 
wild and rough country, can be best employed, so that his 
entire apparatus and reagents may be carried at his saddle 
bow, and that his operations may be begun and ended, 
after the evening meal, at the po | of a long day’s ride on 
mule or horseback ? 

Under such conditions, that which in the laboratory is 
the most perfect, decisive, and satisfactory, viz., qualitative 
analysis by the wet method—though not perhaps impos- 
sible, becomes really impracticable. But a moderate propor- 
tion of the minerals encountered in any country are 
directly soluble in acids; those not so must be rendered 
soluble by previous fluxing with alkaline or other basic 
bodies. Furnaces are wanted; the blacksmith or horse- 
shoer’s forge may here or there supply a substitute for these, 
and an accomplished chemical mineralogist, with the inge- 
nuity and resources of a Faraday or an Abich, might 
succeed with very few reagents—very little special appa- 
ratus; nothing, perhaps, but a few glass tubes and small 
platinum crucibles or dishes—in obtaining a certain amount 
of knowledge of any mineral new or unknown to such 
men. 

But then the element of time comes in. Explorers in such 
countries generally have to “push on ;” two or three 
hours probably after twilight may be afforded, though not 
a whole day or more to suchanexamination. But fusions, 
solutions, filtrations, all are tedious as well as delicate ope- 
rations; and even in the most cursory way, humid quali- 
tative mineral analysis is, for this reason, unsuited to such 
men as our correspondent. He must make his choice— 
either to or send on his collected imens to some 
place where laboratory appliances and leisure are attain- 
able, or, if he must examine day by day such minerals as 
he may observe and encounter, he must adopt the one 
method which is peculiarly consecrated to the traveller, 
viz., that of examination by the blow-pipe. 

The use of the mouth blow-pipe has—by the labours of 
Gahn, Berzelius, Platner, Kobel, and others—been gradu- 
ally advanced to the position almost of a complete system 
of indications or of qualitative examination by the “dry 
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way.” Minute as is the scale upon which we are obliged 
to operate with it, this simple instrument, without any 
other adjuncts than a common candle, a piece of charcoal, 
and a few bits of glass tube and of platinum wireand foil,with 
a few little bottles of fluxes, all of which may pack into a 
Jeather case and be carried in the pocket, is one of such 
varied capability and power, that, in skilled hands, there 
are few mineral substances to be found on our globe the 
nature of which may not be with greater or less precision 
ascertained by it. 

In countries rich in the ores of the precious metals it is 
peculiarly serviceable, for amongst blow-pipe indications 
none are more simple and distinctive than those of gold 
and silver. By some of those chemists who have done 
most to advance the use of the blow-pipe, its application, 
even in the regularly appointed laboratory, has been urged 
beyond advisable limits, Its best use is as an instrument 
of preliminary indication—not as a means for quantitative 
assay ; but for such indications when needed under the 
rough conditions described by our correspondent it is the 
method, and the only one at once practicable and useful, 
and capable of being reduced the most nearly to a set of 
rules, How useful it may prove, however, depends upon the 
amount of previously acquired practice, dexterity, and 
educated observational knowledge of its reactions that the 
operator may have acquired for himself. He must be 
educated for this as for any other method, and in this 
respect all that can be said is that a skilful use of the 
blow-pipe needs a less general knowledge of chemical 
science than does any other form of qualitative examination. 

It is also a method which an explorer in a foreign land, 
aided by one or two small volumes which are almost as 
portable as the apparatus, may acquire for himself, and in 
Which every assay made will improve his skill. 

.. very slender practice should enable any man of mode- 
rate manipulative power, and with some general knowledge 
of inorganic chemistry, to detect with certainty any one of 
the well known useful metals, when presented to him in 
their ores or combinations; and this we presume is what 
our correspondent desires chiefly. 

As to works on the blow-pipe, Berzelius (on its use), 
of which there is more than one English translation, 
and Platner (also translated), are standard works—both 
small single volumes, For the explorer’s constant compa- 
nion we recommend “The Blow-pipe Vade Mecum,” a 
very valuable small thin volume of only 65 pages $vo. 
This work, which gives at the end in alphabetical order the 
blow-pipe characteristics of almost all commonly found 
mineral species, preceded by admirably clear and_ brief 
instructions for the use of the instrument, is the work of 
Dr. Agquilla Smith, M.D., one of the most skilful of living 
blow-pipe assayists, deduced from his own personal expe- 
rience; has been edited by Professor Haughton, F.R.S., 
and Mr, Robert H. Scott, F.R.S., and is published by 
Williams and Norgate, London. 
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The Principles and Practice of Canal and River Engineering. 
By Davip Stevenson, F.R.S.E., Member of the Institution of 
Civil Engineers, Author of “ A Sketch of Civil Engineering 
in North America,” “Treatise on the Application oi Marine 
Surveying and Hydrometry to the Practice of Civil Engi- 
neering,” &e. Second Edition. Adam and Charles Black. 
1872. [The right of translation reserved.] 

FIRST NOTICE, 
Or the many branches, more or less distinct in themselves, 
which are included in the profession of a civil engineer, 
that of “ Hydraulic Engineering” has the best claims to 
be regarded as the most difficult in which to attain emi- 
nence and distinction. There are a variety of causes which 
tend to this result. In the first place, the theory of it is of 
a more recondite and abstract eerste than that of the 
collateral branches. To study it properly and profoundly 
one must be no mean mathematician, as nearly all the 
formule are of an abstruse and complex nature, with the 
mere application of which to practical purposes no engineer 
should remain content, but should thoroughly comprehend 
the data upon which they are founded, and the analytical 
processes by which they are brought to their existing forms. 
A large number of the equations and formule applicable 
to problems in hydraulic engineering have hitherto defied 
all attempts at mathematical simplification. Among these 
problems are unquestionably some which are the most 
difficult to deal with of any which can be met with 
in the whole range of the profession. Again, it is 
impossible to stereotype, if we may use the term, the prac- 
tice of this branch of the profession, as may be done par- 
tially with the others. It cannot be denied that railway 
engineering, on the ordinary scale, is stereotyped to a con- 
siderable extent. The line having been once laid out,in which 
operation the judgment and skill of the engineer appear, an 
energetic and practical contractor is the man that is 
required to finish it. No doubt large and important works 
demanding special attention and designing occur, but, 
speaking generally of railways as they are seen at home, 
it may be truly said that practice has made perfect. 
‘Text-books relating to hydraulic engineering are scarce, 
and valuable ones still scarcer, and it is with much grati- 
fication that we witness a second edition of the volume 
under notice. The name of Mr. Stevenson has long been 
known, as that of one of the principal authorities on all 
points relating to the subject which he treats so ably and 
clearly in the work in question. A portion of the con- 
tents originally appeared in the eighth edition of the 

*« Encyclopedia Britannica,” in the article “Inland Navi- 

gation,” and was subsequently published as a separate 

volume, which has for some time been out of print. In 
issuing the present edition the author has done what man 

authors neglect to do, that is, make their successive edi- 
tions keep pace with the pro; of the times. We 


have frequently drawn attention to the gross neglect 
displayed in this particular, as it has been our mis- 
fortune to review a second or third edition of a work 
in which not only has there been no new matter 
introduced which should have found a prominent place in 
the veissue, but the very errors whic 


appeared in the 
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original edition were reproduced with scrupulous fidelity. 
Tt will be seen that our author has taken particular care 
to notice everything that isnew with regard tocanaland river 
engineering, as is testified by his description of the Am- 
sterdam and Suez Canals. He has, besides, not only 
altered and extended the origitial matter, but has very 
judicious] tly modified, and in some parts altogether 
renounced, Beotams style which characterised tlie first 
issue of his work. This is a decided improvement; for, 
however necessary that style of composition may be in a 
work of the nature of an encyclopedia, it is certainly 
neither necessary nor suitable to the pages of an indepen- 
dent treatise. Canals—including not merely those of the 
smaller type known as barge canals, but the larger ex- 
amples which are used by seagoing vessels—are treated of 
in the first division or section of the volume. Rivers and 
estuaries constitute the second, and the third is devoted to 
the origin of “ Bars,” the effect of “ Backwater,’ and the 
reclamation and conservation of land. In the treatment 
of these subjects, which we purpose reviewing in detail, 
the author adopts the method which is at once the most 
instructive, the most useful, and the most acceptable to 
both students and professional men. His plan consists in 
first laying down and explaining general principles; 
secondly, in describing works and operations having a 
detinite object to perform; and, thirdly, in demonstrating 
their application in practice, and pointing out the accuracy 
or fallacy of the results which ensue. Every principle is 
illustrated by at least one practical example—a most 
essential point in every work intended for instruction. 
Without this feature a treatise on any subject is nothing 
more than a mere theoretical description. Its contents are 
to the practical reader devoid of all interest whatever, as 
he never can find in them the information he is seeking; 
and, even if he succeed in mastering them, he can make no 
real use or application of them. 

In the first chapter on “ Barge Canals,” after briefly 
drawing the reader’s attention to the history of canals, the 
author proceeds to describe the general principles of canal 
construction. The primary consideration is evidently that 
of an adequate water supply, and here the same sources are 
available as in the case of the water supply of a town, 
with the exception that the quality of the water is not of 
much consequence. If no natural lakes exist in the 
vicinity available for supplying the canal, and affording 
storage in time of drought, then the engineer must make 
an accurate survey of the district, in order to discover such 
situations as can be made subservient for the construction 
of artificial reservoirs, When these are found to be neces- 
sary, the questions of rainfall, evaporation, embankments, 
and dams are common to both canals and waterworks, 
while those of leakage, lockage, and waste weirs, refer to 
the former. As a rule, canals are not supplied altogether 
from natural sources, but partly from them and partly 
from artificial reservoirs. he ¢‘aledonian Canal is an ex- 
ception, as the whole of its supply is drawn from natural 
lochs. The proper sectional area to be given to a barge 
canal is an important feature in its construction, and Mr. 
Stevenson quotes Rankine’s rule for it, which is as fol- 
lows : — “ Least breadth at bottom, equals twice the 
greatest breadth of boat ; least depth of water equals 
greatest draught of boat plus 1}ft,; and least area of water- 
way equals six times the greatest midship section of boat.” 
We are inclined to doubt the practical value of the second 
of these rules. So far as not causing “any material 
increase of the resistance to the motion of the boat beyond 
what it would encounter in open water” is concerned, it is 
probably correct enough; but there is evidently no margin 
allowed for the almost certain contingency in the course of 
time of the shoaling of the bed of the canal. From what 
has been previously stated with regard to the supplying of 
canals with water, it is evident that great economy is very 
frequently necessary in using water. In this country locks 
are the means usually employed for overcoming differences of 
level in the course of a canal, but inclined planes and per- 
pendicular lifts can be also used to advantage. There isa 
perpendicular lift of 46ft. on the Great Western Canal, 
and three inclines of 1 in 8 on the Chard Canal, Somerset- 
shire. One of these latter overcomes a rise of 86ft., and 
works very satisfactorily. Notwithstanding that there is 
often so much difficulty in procuring a constantly adequate 
supply of water for a canal, it is liable to be oversupplied 
at times, and means must be provided for allowing of the 
discharge of the overplus. For this purpose waste weirs 
and discharging culverts must be built so as to prevent the 
overflowing of the tow-path, as wellas the flooding of adjacent 
property, and the possible breaching of the canal banks 
themselves, It must be borne in mind that a breach in the 
banks is always a possibility, and in order to confine the 
loss of water within certain limits, stop gates must be intro- 
duced. These are also of great use when any repairs have 
to be executed, as the water can be run off from a short 
reach, and afterwards let in again with comparatively 
little interruption to the traffic. A practical illustration 
of the value of stop-gates is afforded by an accident that 
happened to the Union Canal connecting Edinburgh and 
Glasgow. Had there been no stop-gates the damage, which 
as it was was considerable, would have been enormously 
enhanced. Respecting the best means of conducting the 
traffic on a Fores. Mr. Stevenson is in favour of the employ- 
ment of steam, which experience has shown to be generally 
advantageous. It not only greatly economises the work, 
but enables the traffic to be carried on in weather in which 
horse power would not be available. In all likelihood 
steam-tugs will before long supersede the horse and the 
towing-path, in the same manner as the locomotive has 

rseded the coach and the postchaise. 

he construction of the New Amsterdam and the Suez 
canals cannot be regarded otherwise than as a convincing 
proof that water transport, at any rate so far as ship 
canals are concerned, can hold its own in spite of railways. 
After premising that the rules and principles already laid 
down for the guidance of engineers engaged in designing 
and constructing barge canals apply with equal force to 





examples of larger dimensions, the author proceeds to the 
classification of ship canals. He divides them all into 
three kinds, In the first category are included those 
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which, similar to the Languedoc or Caledonian canals, have 
a route from sea to sea, traverse high districts, and sur- 
mount the elevation by locks supplied from natural lakes 
or artificial reservoirs. The second class embraces canals 
in low-lying districts which are carried on a uniform water 
level from end to end, and are defended against the inroad 
of the sea at high,water by double-acting locks, which also 
retain the canal water at low tide. The canals of Holland 
and other low-lying countries are examples of this class, 
Under the third title there is but one example to be found. 
It is the Suez Canal, which has no locks whatever, com- 
municates freely at each end with the sea, and from that 
source draws its supply. The practical illustration of the 
canals pertaining to the first class—given in the volume 
we are reviewing—is the Caledonian, of which a plan and 
section are annexed. This canal, which was opened in 
1823, was constructed by Telford for the purpose of 
obviating the necessity for vessels coasting round the North 
of Scotland through the stormy Pentland Firth, by sub- 
stituting a passage of 60 miles for one of 400. The dimen- 
sions of this excellent specimen of engineering are as 
follows :—Top width, 120ft.; bottom width, 50ft.; and 
depth, 20ft. Recent inquiries made by Mr. Stevenson 
have led him to conclude that the actual depth is about 
18ft., so that the largest vessel that can pass right through 
should not be longer than 160ft., nor wider than 3sft., nor 
draw more than 17ft. of water. The cost of the work was 
about one million sterling. The canals which come under 
the second category offer a complete contrast to those of 
the first, as may be imagined when, in the examples in 
Holland, vessels are locked down from the sea into the 
canal. The new Amsterdam Canal, which is now far 
advanced towards completion, connects Amsterdam with 
the North Sea by a route, 16} miles in length. A portion 
of it is cut through the sand hills, which constitute the 
natural protection of the country against the inroads of the 
sea. The principal cutting is three miles long, the greatest 
depth 78ft., and the number of cubic yards excavated 
6} millions. Through this cutting the canal has a top 
width of 197ft., a bottom width of 89ft., a depth of 23ft., 
and ratio of slopes 2 to 1. There is one set of locks at each 
end, a harbour built of concrete blocks, where the canal 
terminates at the North Sea. As the company are bound 
to maintain the surface water of the canal about lit. 
below the average high-water level, three of the largest 

size Appold pumps have been erected to enable this level to 
be adhered to. The cost of this canal is estimated at 2} 
millions sterling, and it is expected that ships will pass 
through in the course of the next two years. The readei 
will find the account .of this canal very interesting. A. 
an example of the third class the Suez Canal is introduced 
and described. As a very full account of this most remark- 
able engineering work of modern times has already appeared 
in our columns we shall not recapitulate. Mr. Stevenson 
gives a very excellent resumé of the whole project. It is 
worth remarking that the English engineers who were 
members of the commission appointed to inquire into the 
feasibility of the canal, recommended that its surface should 
be raised 25ft. above the sea level, and should communicate 
with the sea by locks, and be supplied from the Nile. This 
plan of construction was rejected in favour of that which 
has since been carried out. Including the harbours, the 
total cost of this great enterprise has been put at 16 
millions. We must reserve for another occasion the notice 
of the remaining portion of the contents of Mr. Stevenson’s 
work, as the subject of rivers, estuaries, tidal currents, 
and the gauging of watercourses, are too important to be 
passed over inconsiderately. 





Arithmetic in Theory and Practice. By J. Broox-Surrn, M.A., 
LL.B., &c., one of the Masters of Cheltenham College. 
Macmillan and Co. Glasgow. 1872. 

This very elaborate work on arithmetic by Mr. J 
Brook-Smith differs from most others in that the prin- 
ciples on which the various rules are founded we 
in all cases fully demonstrated. This circumstance alone 
must make it an unusually valuable work to teachers 
and thoughtful boys. But boys generally, in our 
opinion, do not as a rule read explanations or care 
for principles. These latter must be forced upon them ; 
and, since their teachers are bound to follow some logical 
course of instruction, they cannot have that course more 
ably indicated than by the work before us. The author 
has evidently spared neither thought nor labour in order 
to make the practical part as complete as possible. He has 
introduced severalabbreviated methodsof solution, by which 
much time and needless labour are avoided, and, what we 
think of even greater importance, by which boys’ wits are 
considerably sharpened. In his preface, the author, speak- 
ing of the practical part, says, “I have advanced somewhat 
beyond the majority of preceding writers.” This, we are 
pleased to find, is the case to a very great extent, especially 
in division, greatest common measure, decimals, the so- 
called “unitary system,” chain rule, &c. But we should 
have gone even still further in modernising many of the 
methods of finding certain results. For instance, synthetic 
subtraction might have been given, and the method of 
obtaining the lowest common measure is not in keeping with 
much that is new in the book. It might have been as easily 
worked in one line of figures as three. The unitary method, 
too, is capable of very extensive application. It is appli- 
cable, with unquestionable advantage, to all questions in 
which proportion is involved. The “chain rule,” which has 
never really taken root in English schools, is particularly 
adapted to the solution of questions on exchanges. 

The subject of arithmetic has so wide a range that we 
must not expect to get an exhaustive work on it within the 
limits of an ordinary school book, neither are we likely to 
get one which, in explaining principles, can ever really 
trke the place of a teacher ; but all we can reasonably 
desire or expect the author has most ably achieved by the 
production of a book in which the rules are based on 
reason and demonstration from the very beginning. Such 
a work, on which so much thought and labour have been 
bestowed, deserves a, far more searching examination than 
we have had time to give it. We have only been able to 


open it here and there, in order to see how far in certain 
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cases the old methods have been superseded ; but in so 
doing we have seen more than sufficient to enable us to 
pronounce it to be the most thoroughly scientific school- 
Hook on arithmetic of the present day, and we sincerely 
hope it may speedily find its way into the hands of both 
masters and pupils, for it is singularly adapted to the uses 
of both, 








THE INDO-EUROPEAN TELEGRAPH. 

Four or five years ago we frequently had to call attention in 
these pages to the wretched state of telegraphic communication 
with India. Very short messages then cost five pounds; they 
not unfrequently were a week in transit, whilst the average was 
five days, and they often arrived at their destination in such a 
niutilated state as to be unintelligible. When matters were in 
this state the Indo-European Telegraph Company (Limited) was 
formed, its object being to connect England with India by means 
of two special wires from London to Teheran, in Persia, whence 
the messages were to be forwarded by Government wires. Shortly 
afterwards the British Indian Telegraph Company (Limited) was 
formed to unite England with India by submarine cables. At the 
present time there are therefore three lines of telegraph to India : 
—1. The Indo-European line, vid London, Lowestoft, Emden, 
Berlin, Warsaw, Gitomir, Odessa, Kertch, Souckoum, Tiflis, 
Djoulfa, Tabriz, and Teheran, where it joins the Indian Govern- 
ment lines to Bushire aud Kurrachee, 2. The Turkish line, by 
the wires of different Governments, vid London, Vienna, 3el- 
grade, Constantinople, Ismid, Angora, Sivas, Karput, Diarbekr, 
Mesul, Bagdad, Busrah, Fao, Bushire, and Kurrachee. 3. The 
cable line, vid Falmouth, Gibraltar, Malta, Alexandria, Suez, 
Aden, and Bombay. The sender of a message has the choice of 
one of these three lines; if he select neither, the Post-office 
authorities hand the message to the company over whose wires 
they think that it can be most rapidly transmitted at the time. 

On the present occasion we intend to confine our attention to 
the Indo-European telegraph to India. 

In May, 1867, Messrs. Siemens Brothers, of London, and Messrs. 
Siemens and Halske, of Berlin and St. Petersburg, obtained ex- 
clusive concessions, dating for twenty-five years, from the opening 
of the line, from the Prussian, Russian, and Persian Governments, 
for an overland double-line between England and India, through 
Prussia, Southern Russia, and Persia. The Indo-European 
Telegraph Company was formed early in the year 1868 with an 
influential board of directors, who fairly represented the different 
countries through which the line would pass. The share capital 
was £450,000 in 18,000 shares of £25 each, of which only 15,956 
were issued. Messrs, Siemens transferred their concessions to the 
company without payment, but under an agreement that they 
should receive certain payments when the completed line should 
have paid a dividend of 12 per cent on the paid up capital. The 
Prussian Government agreed to build the line at its own expense 
through North Germany. and Messrs, Siemens contracted to build 
the whole of the line from Alexandrowo, near the Prussian frontier, 
to Teheran, for £400,000, and to maintain the line when erected 
for a further sum of £34,000 per annum. The line was to be 
strongly constructed, iron posts for the most part to be used, and 
the contract included one hundred miles of cable to be laid in the 
Black Sea, in order to avoid the Circassian Mountains, and the 
almost deserted country along the sea coast, The company 
calculated that by increasing the efficiency of the telegraphic 
service, and reducing the price of messages to India from £5 to 
£3 10s., a good profit could be obtained. 

Messrs. Siemens Brothers sent in their tender for the construc- 
ticn of the double line from the Russo-Prussian frontier to 
Teheran, on the 27th April, 1868. With a few modifications it 
was accepted early in June, all the necessary capital was sub- 
scribed, and Messrs. Siemens at once began the responsible work 
of constructing an overland telegraph 2700 miles in length, the 
ground having been previously well surveyed by their officials ; 
by the contract they agreed to complete the whole line within 
eighteen months, The whole of the materials for the line in 
Persia, comprising 11,000 iron posts, 33,400 insulators, and 900 
miles of wire of large section, were shipped to St. Petersburg, 
whence they were transported on the Neva and the Volga to 
Astrachan, at which place they were shipped again into steamers 
on the Caspian for the three northern ports of Persia, Lincoran 
Astora, and Resht. When the material reached these parts, con- 
siderable difficalty was found in procuring beasts of burden in 
sufficient numbers for the distribution of the materials in the 
interior of the country within a reasonable time; this difficulty 
was pratically overcome by good organisation on the part of the 
superintending engineer. In south-western Russia the line passed 
through well-timbered plains, where large strong wooden posts 
could be easily and cheaply obtained ; this part of the line was 
built without much difficulty ; posts of oak 27ft. long and Glin. 
thick at the top were used for the most part, in place of iron, 
The chief difficulties of the undertaking presented themselves 
between Kertch, in the Crimea, and Teheran. The Caucasus has 
an unsettled population, the country has been devastated by 
Russian wars, the region along the Black Sea is mountainous, and 
the country between the mountains and the sea is subject at 
times both to floods and earthquakes. 

While the contractors were building the line to Teheran, the 
Indian Government began to improve and strengthen the line 
from Teheran to Bushire. Between Bushire and India the mes- 
sages are transmitted through cables, Messrs, Siemens completed 
the lines on the 10th of December, 1869, but they were not opened 
on that date, the arrival of the clerks at some of the various 
stations being delayed by stormy weather, which made communi- 
cation both by sea and land very difficult. The Indo-European 
line was first actually opened to the public on the 31st January 
1871; this, however, was a little premature, as the wires were not 
in good working order till the following March. 

Messrs. Siemens reported of these early interruptions—‘* With 
the opening of the line winter weather of extraordinary severity 
set in in Persia and the South of Russia, commencing with slect 
and heavy falls, followed up by intense cold, indicated by a fall of 
the thermometer of from 20 deg. to 30 deg. Reaumur below zero. 
The wires being weighted by a thick coating of sleet were drawn 
tight by the cold, and broke in hard places or at defective joints, 
Considering the length of the line wire exposed to these causes 
exceeds 5000 miles, the number of these casualties has been ex- 
tremely small, and would not have caused any sensible interrup- 
tion of the service, notwithstanding the intense cold and the 
cirsumstance that the ground was deeply covered with snow, had 
not another disturbing cause presented itself. The interruptions 
have been entirely confined to Eastern Russia, whereas the 
Persian lines, although similarly circumstanced, have continued 
to be in good working condition, and this striking difference of 
results can only be attributed to the different constructions of in- 
sulators used by us in Persia and in Russia. The Persian insu- 
lators are of a construction peculiar to ourselves, with cast iron 
protecting caps enclosing an inverted porcelain bell, from the 
centre of which the line wire is supendied. whereas the insulator 
which we were obliged to'use in Russia supports the line wire 
upon a bell of porcelain, mounted upon a metal stalk, held by an 
iron bracket, The latter description of insulator was insisted 
upon because they are of the form more usually employed on 
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the wire, and forms a conductive connection or leak between the 
line wire and the post, which disadvantages do not apply to our 
special insulator, where the insulating bell is protected under a 
strong iron cap, and where the line wire is suspended from the 
bell, and presents no surface for the settlement of snow, These 
insulators are used also on the Government lines in Persia, and 
have been adopted lately also upon the Turkish lines with great 
advantage to the working of those lines; and, considering this 
additional proof of their superiority, we hope we shall obtain 
permission to substitute them on your lines in Eastern Russia for 
at least one line wire, being willing to effect the change at our 
own expense, in the course of next summer, rather than run the 
risk of similar interruptions next winter. These interruptions 
which unfortunately have taken place will in so far prove useful 
in the end, that they will have brought to light such defects as it 
. well known cannot be entirely avoided in newly constructed 
ines. 

During the year 1870 further interruptions from unforeseen 
causes interfered with the working of the line, so excellently 
constructed under such great difficulties. The following extract 
from the official report of Messrs. Siemens Brothers, to the direc- 
tors, dated February 15, 1871, tells how the land and cable lines 
were torn at places by an earthquake :— 

“The maintenance of a considerable line of telegraphic com- 
munication during the first twelve months of its existence is 
always a task of some difficulty and disappointment. 

**The wires composing the lines, however carefully prepared, 
will show hidden defects and occasional breakage, the posts will 
yield where the ground is treacherous or where the staying has 
been insufficient, and the insulators are liable to be wantonly 
destroyed by the mischievous of any nity where the tele- 
graph is a novelty ; occasional interruptions of the service are the 
result, which are the more severely felt if no alternative lines are 
immediately available. These difficulties had to be expected, and 
were guarded against by the appointment of a considerable work- 
ing staff of guards and superintendents of the line, whose duty 
it is not only to repair the line as soon as possible, in case of acci- 
dent, but to prevent their recurrence in effecting local diversions 
or other improvements, 

**'The lint having been opened, perhaps somewhat prematurely, 
during the worst part of the year, the interruptions of the traffic 
were rather serious during the first month or two, but in pursuing 
the system above described we had succeeded in reducing their 
number and effect to such an extent that the through communica- 
tion between London and Teheran was generally complete, and 
could be worked direct and instantaneously without intermediate 
repeating stations, a result which has not been surpassed, we be- 
lieve, in telegraphic practice : when on the 7th of July last a cala- 
mity occurred, which could not have been foreseen, namely, the 
destruction of both our land and cable lines in Georgia by a severe 
earthquake. Not only were the land lines thrown down and the 
wires torn at several points, which could easily have been set right, 
but the cable line through the Black Sea between Sotcha and 
D’juba, which had been successfully laid and remained in excel- 
lent working condition up to that time, was suddenly torn in two 
places! A steamer furnished with all the necessary appliances for 
repairing cables was immediately dispatched from Kertch, but in 
endeavouring to raise the cable it was found to be covered 
with earth at a point twenty miles distant from Sotcha, 
a result that could only be explained by a_ submarine 
landslip having taken place. It was evident that to repair the 
line more spare cable would have been required than was on 
board, and it would not have been possible to obtain a fresh 
supply of cable from England before the season would have been 
too far advanced to undertake a considerable repair operation on 
a boisterous and rocky coast. Moreover, it appeared from in- 
quiries on the coast, which had been but little known before our 
line was projected, that earthquakes of great severity have 
frequently been experienced, under which circumstances the sub- 
marine line would have remained in a hazardous condition after 
the repair would have been effected. On the other hand, the 
objection which had originally attached to this mountainous and 
deserted coast was in course of being removed by the construc- 
tion of a coast-road, which the Russian Government had in the 
meantime put in hand. After carefully weighing these circum- 
stances, and after conferring with your board, we came to the 
conclusion that the interests of your company would be best 
served by the construction of a substantial land line along the 
Caucasian coast, leaving the question of repairing or removing the 
submarine line for future consideration, 

** Applications were accordingly addressed to the Russian Go- 
vernment to grant the necessary authority, and, in the meantime, 
at the request of the company, one of the imperial wires between 
Kertch and Tiflis was temporarily placed at their disposal, to be 
worked by the company’s instruments and staff. - 

** The liberality with which the Russian Government granted 
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these requests made it possible for your company to continue 
their telegraphic service after only a very short interruption, and 
| enabled us to push forward the new work, which was accom- 
| plished by the end of last year. Since the lst of January mes- 
sages have again passed all the way from London to Teheran upon 
the company’s own lines, and although only one wire of the new 
coast line has been completed—the remaining two having been 
kept back for the commencement of spring—it has continued in 
good working condition from the first. An indirect advantage 
resulting from the construction of this land line is an arrangement 
between the Russian Government and your company, giving each 
party the advantage of an alternative line in this the most critical 
portion of our route, 

“Our contract for maintenance having been suspended in the 
interest of your company, we are incurring a very considerable 
loss, but we hope to be compensated in the future by the im- 
proved condition of an undertaking wh‘ch has our heartfelt in- 
terest, and whicl, we feel convinced, will prove before long com- 
mercially and technically a complete success.” 

During the year 1871 the lines worked well, with occasional 
interruptions of short duration only. These interruptions occurred 
in Southern Russia, where the line is exposed to very heavy storms, 
and to the accumulation in winter of masses of ice upon the wires. 
The average time a message by this route takes in going from 
London to Bombay is an hour and a-half; in fact, the service is as 
good as between one part of England and another. None but 
‘through ” messages pass over these wires, so there is only one 
transmitting station between London and Teheran, namely, at 
Kertch, in the Crimea. Sometimes, when the weather is very 
good, messages can be sent direct from London to Teheran without 
being read off and sent on again at Kertch., 

Last week, on the 18th July, the Indo-European Company's 
line, was connected to an instrument in the Royal Albert Hall, 
and messages were exchanged between there and Kurrachee, in 
India, direct with no other help, but the instruments being in 
translation at various intermediate stations. A message was re- 
ceived from the Shah of Persia to the Prince of Wales, and intelli- 
gence from Kurrachee, of a bridge being destroyed by floods. Kur- 
rechee sent next day a service message stating that the London 
signals arrived splendidly at Kurrachee, The system used on the 
Indo-European line is Si ” patent automatic method of tele- 
graphing. Messages are prepared by a punching apparatus, which 
perforates a paper slip, Two different kinds of punching appara- 
tus have been constructed, one resembling a large Morse key, the 
other larger one having a key board, and Cains moved by atreadle, 
The latter is mostly used. The prepared paper strip is passed 
through the sending apparatus, which is driven by a weight, and 
which sends signals corresponding to the holes in the paper band ; 
alternating positive and negative currents are used in working the, 
line. The receiving instrument is very much like the usual Sie- 
mens’ polarised inker provided with a self-starting arragement. 
Should the amount of traffic be not large enough to require the use 








of the automaton, messages be sent by hand ; thesame receiv- 
ing instrument being used, an alternating current key being 





introduced instead of the automatic sender, An arrangement 
quite similar to this key, which can send alternating currents 
and put the line to earth after each series of words, is 
attached to the receiving instrument, which is thus enabled, if in 
translation, to act as an alternating current key. A _parti- 
cularly constructed galvanoscope has been devised to indicate and 
follow the rapid change of currents, when automatic sending is 
going on. 

If ever it should be contemplated to run a railway to India 
through the Caucasus and Persia, some little information about 
the country, gleaned from the experience of the telegraph engi- 
neers, may be of use. The Indo-European line, after leaving 
Kertch on the south-eastern corner of the Crimea, is continued by 
a cable fifteen miles long through the Straits of Taman, and there 
enters the Caucasus, through which it passes partly on iron and 
partly on wooden poles; the line wire is six millimetres in 
diameter (about No. 4 B. W. G.). Tire climate in the higher parts 
of the Caucasus is healthy, and almost the same as in the middle 
of Europe; in the lower parts, however, especially on the coast of 
the Black Sea, it is very hot, and exceedingly unhealthy to Euro- 
peans on account of fever. The inhabitants are subdued now by 
the Russians, although there are many parts of the Caucasus in 
which it would be unsafe for a Russian to show his face. The 
Circassians are not ferocious, but rather lazy, and for the most 
part dishonest. It is very difficult to obtain native workmen, but 
Russian soldiers to do the work can be obtained somewhat easier 
by hiring them from the authorities. The natives’ are either too 
lazy to work, or distrust Europeans on account of the dishonest 
treatment they meet with from the Russians. 

In the Caucasus, especially along the northern coast of tle 
Black Sea, there are places where it is difficult to get anything to 
eat—a difficulty of no slight importance to an Englishman. In the 
greater part of the Caucasus it is difficult to obtain a continual 
supply of food for a number of men; that which is obtainable 
consists of Indian corn (this only in some parts}, fowls, and : 
kind of groats. Nearer the Asiatic frontier mutton and rice are 
procurable. . 

Along the shore of the Black Sea, riding on horseback is the 
only means of travelling. From Poti, the most eastern part on 
the Black Sea, a railway is in course of construction to Tiflis ; 
Tiflis is at a point one-third of the distance between Poti and 
Teheran. The railway is opened from Poti to Surana, and in the 
course of two or three years it will probably be open all the way 
to Titlis. The Indo-European Telegraph line more or Jess follows 
the route of this railway. Between Tiflis and Teheran there is 
the large town of Tabriz, which, in the natural course of events, will 
be reached in time by the railway, so that there is some prospect 
of Teheran itself being connected at some future time with the 
Black Sea by railway. The time of the construction of this and 
other lines will depend chiefly on the Shah of Persia, who recent!y 
sanctioned one low in his dominions, which was not built, and 
whose policy, as a general rule, is of the most exclusive nature. 
In fact, the Persian Government, which is a system of legalise:| 
robbery, does not desire any influx of strangers from without, by 
railway or otherwise ; but such a system of Government must 
collapse at last, even though the people ruled be Orientals as 
vicious and unprincipled as their masters. 

There is no large town on the eastern coast of the Black Sea, but 
there is some little cotton trade in the district. Tiflis has pro 
bably not more than 30,000 inhabitants, whilst between it and the 
coart there are only a few nasty little villages, in which the 
traveller is liable to be starved, as the people have scarcely enough 
to eat themselves, owing to the devastation of the country by the 
long wars between the Russians and Circassians. The scenery in 
the Caucasus is splendid, and the climate good, except by the 
Black Sea, where, to use the words of one who has been there, 
“it isa perfect hell of heat, fever, and nothing to eat.” The 
troubles of Europeans who get into the Caucasus are further in- 
creased by the fact of there being thirteen or fourteen tribes of 
Circassians in the district, speaking as many different languages. 
and few persons in one tribe understanding the language of any 
other tribe ; hence conversational courtesies are impeded. When 
the telegraph wires were first erected in this district the natives 
exhibited a tendency to cut them ; their religious prejudices were 
aroused by the sight of wires hanging over the land, the meaning 
of which they could not understand. They even went to the 
length of hanging one of Messrs, Siemens’ engineers. The 

2ussian Government then interfered, and sent several Circassians 

to Siberia, Now there is no danger of interruption on the part 
of the natives ; they see the wires do no harm, but confine them- 
selves to singing when the wind blows; so they no longer fear 
them, and are quite happy in their own minds about their 
presence. ; : 

The means of transport in the Caucasus consist of large carriages 
drawn by horses on the high roads ; camels are used for the con- 
veyance of goods, and there are some very primitive cars drawn 
by buffaloes or oxen, Coasting is carried on in small feluccas. 

The frontier between Russia and Persia is reached at Djoulfa, 
near the Caspian Sea. Persia is a far more settled country than 
Circassia, though in Persia different kinds of people are encoun- 
tered every twenty miles or so. The Persian end of the Indo- 
European line has been remarkably free from interruptions of any 
kind ; it passes over a high plateau of comparatively level ground, 
which is fertile, cold in winter, and inhabited by a settled popu- 
lation. The line, however, crosses two ranges of mountains, one 
between Djoulfa and Tabriz, the other between Mianeh and 
Zendjan. The air is generally very dry, thus favouring the 
working of telegraph lines considerably. The climate is on the 
whole healthier than in the Caucasus, only during the summer 
there is cholera, and on the shores of the Caspian Sea fever 
continually. The summer is very hot, a temperature of 100 deg. 
Fah, being not rare ; the winter is severe, especially in the north- 
western parts, where there are often very heavy snowfalls. In 
Tabriz there is skating nearly every winter. : 

The inhabitants are clever, but unreliable and dishonest; a 
European is generally trusted by them as an honest and truthful 
man, but the natives do not consider themselves to be by any 
means bound to be honest and truthful to the European in return. 
There is no difficulty worth speaking about in getting workmen in 
Persia, but they must be kept to their work by rough means after 
the fashion of the country. They will work for from one to two 
shillings per day. Eggs, rice, fowls, and mutton are plentiful 
in Persia, and rather cheap; water, as a rule, is scarce, Gene 
rally speaking, there are no roads in Persia, the exceptions to this 
rule being few. ‘The means of transport are inadequate for large 
engineering works; they consist of donkeys, mules, and in some 
places camels. Travelling is, as a rule, _— on horse- 
back. A mule can be hired for about one shilling a day, and a 
strong and not bad-looking horse can be bought for eight or ten 
pounds, It must be remembered, however, that the data just 
given accord only with the experience of Messrs, Siemens 
engineers in 1868-9; it is possible that the present famine in 
Persia has changed-matters considerably. 









THE BRIGHTON RAILWAY AND THE PrRIcE OF Coat AnD IRon, 
—At the half-yearly meeting of the Brighton Railway Company 
on Wednesday, Mr, 8. Laing, the chairman, referring to the in- 
creased expenditure, said that the largest item at present was the 
increase in the cost of coals. The increased cost of iron was not 
so serivus an item as had been supposed, The price of iron had 
increased from £7 to £11 per ton, showing an apparent increase of 
£4 per ton ; but the old iron which it replaced had increased in 
value from £4 to £7 per ton, reducing the difference to something 
like £1 per ton. The increased working expenditure had partly 
arisen from the increase in the price of fuel and from the rise of 
wages. He (Mr. Laing) did not look upon the advance in the 

rice of coals as an more than a temporary increase of cost. 
t had arisen from an increased demand for manufact: pur 
poses, which would be met by increased production in due time, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


1344, Witt1aM RunDELL Hopce and Ricsarp Rerat.ack Hopce, Union 
Ironworks, Millwall, ra London, ‘‘ Improvements in the construc- 
tion and arrangement of boilers for generating steam and economising 
fuel.”—3rd May, 1872. 

1634, Lorenzo Gzorce Lysons and Henry Vitiiers Forses, Gloucester, 
“Imp ts in the facture or position of its or sub- 
stances for covering or coating various surfaces.”—30th May, 1872. 

1872. SAMUEL THOMAS Ware, Smith-street, Northampton-square, London, 
and Josern James Wuire and Jawes Orpway Wisz, Sekford-street, 
Clerkenwell, London, ‘Improvements in lighters for fires.” —21st June, 





1872. 

1916, WILLIAM MAcrone and WiILtIAM )’ ACKENzIE, Glasgow, Lanarkshire, 
N.B., “ Improvements in the production of stereotype plates, and in 
apparatus employed therefur."—25th June, 1872. 

1980. MATTHEW AUGUsiUs SuUL, Southampton-t Chancery-lane, 
London, “ Improvements in machinery or apparatus for boring rocks 
and such like hard substances.”— A consmunication from Martin Neuer- 
berg, Kalk, near Cologne, Germany. 

1988. BENJAMIN Weston WELLS, Avenue-road, Camberwell, Surrey, 
‘Improvements in the manufacture of floorcloth and other analogous 
fabrics.”—lst July, 1872. 

2006. Geoxce Noster, ‘Ihurlby House, Woodford Bridge, Essex, ‘‘ Im- 
provements in the nethod of treating various kinds of fibrous mate- 
rials for the manufucture of writing, printing, and other paper.”—3rd 
July, 1872. 

2016. Joun Crop, Homerton, Middlesex, “Improvements in tobacco 
pipes.” 

“018. Georce WestrxGcuouse, jun., Southampton-buildings, Chancery- 
lane, London, “Improvements in brake apparatus for railway 
carriages.” 

2022. Perer Jensen, Chancery-lane, London, “‘ Improvements in charging 
furnaces and in the construction of furnaces and of steam boilers.”—A 
communication from Anker Heegaard, Copenhagen, Denmark. 

2028. WiLLiaM Surin, Waterloo-road, Dublin, “ Improvements in rail- 
roads and in carriages tg be used thereon.”—4th Juty, 1872. 

2030. Sir Jonn Les ont Kilconquhar House, Fifeshire, N.B., “ Im- 
provements in wheels, especially applicable to traction engines.” 

2031. Thomas CLARK, Craibstone by Aberdeen, “Improvements in 
winnowing or secd-dressing machines.” 

2032. SrePHEN ALLEy, Glasgow, Lanarkshire, N.B., “ Improvements in 
steam boilers,” 

2uu3. Joun Mitter, Aberdeen, N.B., “Improvements in purifying and 
decolorising hydrocarbons.” 

2035, BRERETON ‘opp, Victoria square, Newcastle-upon-Tyne, ‘* Improve- 
ments in the treatment of gases and fumes.” 

2037. WiLson Brunskitt, Liverpool, * lipro 
forming bungs and similar tapered articles.” 

2038. Isaac Smmoneit and GeorGe Ropertoy, jun., Bradford, Yorkshire, 
“Improved machinery or apparatus to be employed for removing motes 
and burrs from woven fabrics.” 

2049. EpwarRp Umeers, Weston Hall, near Leamington Spa, Warwick- 
shire, and ArTouR G£orGE Fenn, Beccles, Suffolk, ‘‘ lmprovements in 
and apparatus for signalling on railways.” 

2040. Tuomas Henry Warp, Smethwick, Staffordshire, “ Improve- 
oe in pulley blocks for raising and lowering weights or heavy 
bodies.” 

2041. ALEXANDER MELVILLE CLark, Chancery-lane, London, “‘ Improve- 
meiis in cylinder printing hines.”—A ication from Auguste 
Hippolyte Marinoni, Paris.—5th July, 1872. 

2042. Davip Peatrie, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
shades or blinds for windows.” 

2043. Jonn Foster, jun., Beela Mills, Milnthorpe, Westmoreland, “ Im- 
provements in i for facturing twine and other cord.” 
2044. WALTER WELDON, The Cedars, Putney, Surrey, ‘‘ lmprovements 

relating to the utilisation of dilute chlorine.” 

2045. WALTER WILLIAM TonkIN, Brixton-road, London, “ Improvements 
in the means of actuating the valves of engines, pumps, or liquid 
raeters.” 

2046. Epwarp Priserose Howarp Vavcuan, Chanccry-lane, London, 
‘“‘ Improvements in the mode of utilising the waste gases of metallur- 
gical and other furnaces.”--A communication from Francois Pernot, 
Paris. 

2047. Joun Crorts and Ricnarp Dawson, Hunslet-lane, Leeds, York- 
shire, ‘‘ Improvements in apparatus employed in combing wool and 
other fibres,” 

2048. James Ferton Etwett and Joserpu Grove, Birmingham, “ Im- 
provements in safes.” 

2049. CHARLES FREDERICK SCHLESINGER, Holloway, London, ‘“‘A new or 
improved apparatus for beating carpets and other fabrics.”—A com- 
<r from Augustus Arneld Schlesi , San Fr » Cali- 

ornia. 

2051. Josern Matnews, Tavistock, Devonshire, ‘“‘ Improvements in 
jigging machinery for dressing ores."—A communication from Henry 
Richard Hancock, Moorta Copper Mines, near Adelaide, south 
Australi 

2053. WittiaM Ropert Lake, Southampton-buildings, London, ‘An 
improved ventilating apparatus.”—A communication from Antoine 
Leopold Chéradame, Alexander Eugtne Le Dreux, and Victor Charles 
Jules Oursel, Paris.—6sh July, 1872. 

2054. Jouy Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in cooling air and gases and in the apparatus or means to be 
employed therein.”—A communication from l’lacide Nezeraux, Paris. 

2056. Jonn THomson and James Macintyre THOMSON, Glasgow, Lanark- 
shire, N.B., ‘‘ A new or improved radial drilling machine.” 

2058. CHARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, ‘* An improved portable apparatus fur impregnating air with 
hydrocarbon vapours or volatile oils tor lighting and heating purposes.” 
—A communication from Siegfried Marcus, Vienna, Austria.— 8th July, 
1872. 

2064. WILLIAM MorGay Brown, Southampton-buildings, London, ‘Im- 
provements in type wheels for printing telegraphs.”—A communication 
from Robert H. Gallaher, New York, ts. 

2006. Joun Downes, Handsworth, Staffordshire, ‘“ Improvements in 
locomotive and stationary steam engines.” 

2068. Freperic Georce Marcuant, North-street, Wandsworth, Surrey, 
‘‘ Improvements in wheels and apparatus connected therewith, chietly 
desigued for facilitating the movement of road engines and other 
heavy vehicles.” 

2070. Pierre Francois Guerin, College-street, Chelsea, London, “ Im- 
provements in the construction of ho: seshoes.” 

2072. WiLL1AM CLissoLD, Cainscross, near Stroud, Gloucestershire, ‘‘ Im- 
proved hinery for jensing and drawing fibrous substances.”— 
yth July, 1872. 

2074. Henry Lancaster, Boltonu-le-Moors, Lancashire, ‘‘ Improvements 
pt or fastenings, principally intended as a substitute tor ordinary 

padlocks.” 

outs. WittiamM Brinces Apams, Granville Park, Lewisham, Kent, ‘‘ Im- 
provements in locomotive engines und vehicles for railways, tramways, 
and commen roads, parts of which are applicuble to other like 
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& Ween, St. Helen’s-terrace, Dublin, “ laprovements in 

draught horses,” 

282. WILLIAM CakirEn StarrorpD Percy, Manchester, “ Improvements in 
apparatus for protecting outside passengeis on il and other 
carriages.” 

1284, ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Improve- 
ments in pads for stair and other carpets.”—A communication from 
Edward Henry Bailey, Brooklyn,, Kings, New York, U.S. 

2086. WiLtiaM kaston and Freperick TaiTeRsaL., Alexandra Foundry, 
yor ~ gas “Improvements in air-comypicsting eugines.”—10th 

uly, 1872. 














Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2077. Wexnt ADRIEN BonNEVILLE, Piccadilly, London, “ Improvements 
in bits.”—A communication from Jules Maurice Fabre, Rue Monthyon, 
Vavis.—MWith July, 172. 

L083. Litany kiwkR ‘lowNsiNnp, Southampton-buildings, London, ‘ Im- 
seesenants in standing rigging of ships and other vessels.”—10th July, 

72. 


£098. Witiiam Rosert Lake, Southampton-buildings, London, “ Im- 
provements in shirts.”—A communication from Oliver Hildreth Keep, 


New York, U.8.—11th July, 1872. 
2119. Wittiam Ropert Lake, Southampt London, “An im- 
proved gypsum cement.”—A communication from Emil Friedrich 
August Schuot, Seesen, Germany.—13th July, 1872. 
2122, Ropert Jones, Liverpool, ‘* Improvements in central-fire breech- 
hy ——- co ine July, 1872. 
£127. Otiver Hype, Alameda, California, U.S., “Im 
in steam traction road wagons, co: vom aged 
which may also be used as a steam or farm wagon, including 
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improvements in elastic tires or treads for traction wheels, improv: 
ments in the steam boilers to be used on said io ~ 20 
improvements in ting and operating independently at the rear of 





said wagon a series of revolving screw-shaped cultivators.”—15th July, 


2135. BLOOMFIELD Brower, New York, U.S., “(An improvement in 


card-holders,”—16th July, 1872. 





Patents on which the Stamp Duty of £50 has been Paid. 


2148, RicHarp Price Witiiams, Great George-street, Westminster, 
“ Railway crossings.” —16th July, 1869. 

2159. Henry Epwarp Newron, Chancery-lane, London, “ Breech-loading 
fire arms.”—l7th July, 1869. 

2144. Wittram Hosack, Edinburgh, Midlothian, N.B., ‘‘ Evaporating 
liquids "—16th July, 1869. 

2268 Wittiam Evans TILey, Kirby-street, Hatton-garden, London, 

“ Coating or electro-plating iron, &c.”—26th July, 1869. 

2197 Hexry Hicorss and THomas ScnorieLp Wuitworts, Salford, 
a “Preparing, spinning, and doubling cotton, de.” —20th 

uly, . 

2211. ALEXANDER CARNEGIE K1Rk, Glasgow, Lanarkshire, N.B.,‘ Abstract- 
ing heat.”—21st July, 1869. 

2218. GeorGe THackeRayY ABBEY, Birmingham, “ Breech-loading fire- 
arms.”—2ist July, 1869, 


Patent on which the Stamp Duty of 4100 has been Paid. 


1893. Ricnarp CLakK Bristot, Chicago, Cork, Mlinois, U.S., ‘Slide 
valves.”— 20th July, 1865. 





Notices of Intention to Proceed with Patents. 

696. JuLtus Roperts, Seaford, ‘‘ Tramways.”—7th March, 1872. 

724. JonN JosepH GRINLINION, Storey’s-gate, Westminster, ** Preparing 
several products of the coffee bush for use as food.”—A communication 
from Robert Dawson. 

735, CHARLES WEIGHTMAN Harrison and ALFRED Horatio Harrison, 
Brook-street, Holborn, London, ‘‘ Heating and cooking by gas.”—9th 

ge! 1872. = os 

737. FREDERICK Henry Ociee, New Bailey-street, Salford, ‘‘ Displa: 
artificial teeth.”—11th March’ 1872. J - ves 

758. RACHEL ANNETTE Browne, Richmond-hill, Surrey, ‘‘ Poaching eggs, 
&c.”—12th March, 1872. 

764. WittiaM Ropert Lake, Southampt gs, London, ‘‘ Working 
hides or lcather.”—A communication from Edward Fitzhenry.—13th 
March, 1872. 

767, ALEXANDERYScHANsCHIEFF, Taunton-terrace, London, ‘Telegraphic 
——— —_ railways.”"—A communication from Valeptine Haiiy, 
Marquis de Forville. 

768. THomas JAMES SmirtH, Fleet-street, Loudon, ‘‘ Gases.”—A communi- 
cation from Pierre Emile Martin. 

769. ALEXANDER SCHANSCHIEFY, Taunton-terrace, London, “ Receiving 
telegraphic despatches.” — A communication from Valentine Haiiy, 
Marquis de Forville. 


781. Henry Bernovirs Pariow, jun., Manchester, “Healds fur 
weaving, &c.”—Partly a communication from Darius Chase Brown. 

784. EpwarRD KavtpacH, Warwick-street, Regent-street, London, 
“ Obtaining parallel motion, &e."—1ith March, 1872. 

788. MarK Payne and CHarites Henry Layne, Thrapston, “ Brick- 
making machines.” 

791. Peter Jensen, Chancery-lane, London,“ Boring.”—-A communication 
from Christian Casper Morten:en. 

794. James RusseEtt, Bonnyticld, N.B., and Wittiam Ross Hutton, 
Stirling, N.B., ‘“‘ Zinc.” 

795. WiLLIaM Epwakp Tuomas and Epwarp Taytor, Salford, “ Fixing 
rollers on to the axles of wringing, mangling, and other machines.”— 
15th March, 1872. 

797. James Barnett, Aberfeldy-street, Bromley-by-Bow, and WiLu1au 
Voxrss, Mark-lane, London, “ Fuel.” 

798. James Barnett, Aberfeldy-strect, Bromley-by-Bow, and WiLttaM 
Voxrns, “‘ Furnaces.”—lutk March, 1>72. 

806. Joun Farran, Bolton, ** Fancy weaving.” 

807. Davip GraHaM, jun., Glasgow, N.B., “* Electric bell apparatus.” 

808. CurHpERT FurRLonG, Lower Mount Ileasant avenue, Ranelagh, 
“ Files for holding paper.” 

810. ETIENNE AvoGusTE Deszorbes, Paris, ‘‘ Folding hand or other cart or 


e. 
813, SAMUEL NEVILLE, Neville Glass Works, Gateshead,‘ Lears for anneal- 
ing glass.”—18th March, 1872. 
820. Ecuont Fetptmany, Mark-lane, London, “ Heating and ventilating 
— senger carriages.”—A communication from Baron Niculaus 
e Dersc 
826. Wittiam Garey, Aberdeen, N.D., “‘ Preparing paper for photographic 
‘3, 


hnildt 








purposes, 

831. ARTHUR Pye-SmitH and Cuarces Ripeans, East Greenwich, “ Coat- 
ing steam pipes, &c."—19th March, 1872. 

852. Eucene MaLuerr, Boulevart de Strasbourg, Paris, “ Lace.”—20th 
Mach, 1872. 

890. Robert MicHaEL LeTcHForD and WILLIAM Bryer Nation, Three 
Colts-lane, Bethnal-green, London, “ Treating paraffin.”—23;d March, 


1872. 

898. Epwarp GrirFitH Brewer, Chancery-lane, London,’ “Studs or 
buttons.”—A communication from Désir? Goubet.—25th March, 1872. 
930. Jean Baptiste Victor Evcene Dupont, Manchester, “ Musical 

instruments.”—28th March, 1872. 

986. CHARLES Grey HILL, Nottingham, “ Goffering, fiuting, and crimping 
fabrics.”—3rd April, 1872. 

1077. Joun Hexny Jonxsox, Lincoln’s-inn-fields, London, “ Rotary 
steam engines.”—A communication from Hugo Fiingling and Adolf 
Moller.—11th April, 1872. 

1211. Witt1am Jackson, Caroline-street, Eaton-square, Pimlico, London, 
“ Sewing or stitching machines.”—1lst May, 1872. 

1345. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘Carding 
engines.”— A communication from John F. Foss and Gustavus E. Taft. 
—ird May, 1872. 

1454. Tuomas SHEEHAN, Dunkirk, Chantaugua, New York, U.S., “ Steeli- 

ying iron.”—13th May, 1872. 
1487. Jacop GoopreLtow, Blackburn, “‘ Metallic pistons.”—16:h May, 


1872. 

1745. Martin Raz, Uphall, N.B., “‘ Fuel.”—10th June, 1872. 

1806. WILLIAM CAMERON SILLAR, Blackheath, Ropert Georce SILLar, 
Bolton, and CukisTtoPHER Rawson, St. Swithin’s-lane, London, “* ‘Treat- 
ing animal matters.” —15th June, 1872. 

1836. Tuomas Lampert, Short-street, New-cut, Lambeth, Surrey, and 
Epwin James Wuite, Overton Maisemore, “ Self-closing valves or cocks 
for drawing off water.”—18th June, 1872. 

185]. Vincenz VAN BaERLE, Finsbury-square, London, “Soap, &c.”—19th 
June, 1872. 

1878. JosepH TourRE, Avignon, France, ‘‘ Obtaining colouring matters.” 
—2lst June, 1872. 

1883. JaMES CAMPBELL, Founder’s-court, London, “ Decreasing the rolling 
of vessels.”—22nd June, 1872. 

1916, WILLIAM MACRONE and WILLIAM McKenzie, Glasgow, N.B.,‘‘ Stereo- 


type plates. 
1924. Epwarp Grirrira Brewer, Chancery-lane, London, “ Rotating 
of sewin hi "—A ivation from George Lowden.— 
25th June, i872. 

1931. JoserH Steer CHRISTOPHER and JAMES FREDERICK LACKERSIEEN, 
Lo -court, London, ** Hydrogen gas.”—26"h June, 1872. 

1983. WiLtiam Matruews, Chelisford, ** Movable cover cr top for thow- 
cases or boxes.” 

1936. ALFRED VINCENT Newton, Chancery-lane, London, “ Tilling imple- 
ments.”—A communication trom Samuel ‘lhorne.—lst July, 1872. 

1995. Epwarp Davies, Liverpool, and Srevakn Dawson, Manchester, 
“ Exhaust and blast for mill-tunes.”—2ad July, 1872. 

2013. Robert TURNBULL, Campbell-row, Low, “* Raisii g and lowering 
vessels, &c.”—¥rd July, 1872. 

2017. WiLLiam Gorman, Glasgow, N.L., “ Iron and steel, &c.” 

2018. GeorGe WestTiNGHOUSF, jun., South ton-buildi 
lane, London, *‘ Railway brakes.” 

2021, Witt1am McLaren, Glasgow, N.B., ‘‘ Sawing or cutting wood.” 

2029. DenJamMinJosepH BARNARD MILLs Southampton buildings, London, 
“Sizing paper, pulp, &c."—A communication from James McCrosky 
Dorlan,—4th July, 1872. 

= ie Brtuune, Kilconquhar House, Fife, N.B., “ Wheels.”—5th 

uly, 1872. 

2050. WittiaM Ropert Lake, Southampt ngs, Lon 
brass, &c.”—A communication from George Kodney 
July, 1872. 

2054. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Cooling air 
— gases, &c.”— A communication from Placide Nezeraux.—8sth July, 

2084. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Pads for 
— ”"—A communication from Edward Henry Bailey.—10th July, 


2119. Witt1am Ropert Lake, Southampton-buildings, “An 
improved gypsum onsen. communication from Emil 


August Schott. 
2121, Ropert Jones, Liverpool, “‘Central-fire breech-loading sporting 
ify, Oiven tee, Oakland, Alameda, California, U.8., Steam 
. OLiver Hype, . traction 
road wagons.”—15th July, 1872. 
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at the office of the Commissioners of Patents, within fourteen days of 





List of Specifications panienet Suins the week ending 


8035, 10d.; $210, 8d. ; $212, 4d.; 3258, 1s. 6d.; 3259, 10d.; $260, 1s.; 3280 
8d.; 3281, 10d.; 3288, 1s. 10d.; 8290, 10d.; 3296, 8d.; 8297, 1s. 2d.; 3298, 10d. 
3300, Sd.; 3304, 6d ; 3805, 1s. 6d.; 3209. 10d.; 3810, Is. 4d.; 3313, 6d.; 8315, 
6d.; 8318, 10d.; 3331, 10d.; 3345, 4d.; 8347, 4d.; 3348, 4d.; 3849, 6d; 8852, 
4d.; 854; 4d.; 3357, 4d.; 3368, 4d.; 8309," 4d.; 8470, 4d: 3373, 4d.; 8874, 

3 2376, ; 4.; 3889, 4d.; 3884, 4d.; 3385, 4d.; 3387, 
1; 33-8, 81; $890, 4d.; S391, 44.5 3902, Od.; 3994, 4d ; 8395, 4d; 3397, 
4; B98, Gd ; 8399, 44.; 3402, 40.4 8403, 4d.; 3404, 4d.; 3105, 4d.; 8407, 
4d.; 8410, 4d.; 5415, 4d.; 3417, 4d.¢ S471, Gd.; 111, Bd.; 204, 8.1.; 291, 28.; 
2, Sd.; 1125, 1s. 2d.; 1244, 6d. 


¢,* §; cations will be forwarded by post from the Patent-office on 

of the amount of ea. Sums exceeding 5s. must be 
remitted by Post-office Order, @ payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
62. T. Macponatp and C. Esxreit, Hull, “ Preventing the sticking of 
sofety valves.” —Dated 8th Junvury. 1872. 

According to this inventiun a spiral spring is placed in a cylinder, and 
there secured by a cap at each end thereof. A spindle passes through the 
cylinder, carrying a collar to receive the pressure of the spiral —— A 

‘Ape is attached to the lower end cf the cylinder in connection with the 
iydraulic pump, steam boiler, or accumulator, and the spindle is made 
lo pass through the cover and to enter the pipe in the form of a piston. 
The apparatus is placed under the safety valve lever, the upper end of the 
spindle being provided with a regulating screw, which conveys the move- 
ment of the spindle to the lever. 

90. G. Kent, Buckland, Hants, “ Smoke consvniag.”- 

1872. 

The features of novelty in this invention consist in an improved method 
of introducing heated air into the combustion chambers of tubular and 
multitubular builers, which it is propused to effect by passing air tubes 
through the boiler tubes, so that the air shall become superbeated, and 
mixing with the smoke and gases given off by the fuel, shall effect con- 
sumption of the smoke. 

92. C. Scuemioru, London, “ Valve gear of steam engines.”---Dated 11th 
January, 1872. 

The object of the improvements is to obtain a very rapid movement to 
the slide valve, but without disconnecting the valve from its eccentric. 
In g out these improvements, between the end of the slide valve 
rod and the eccentric bar or rod there is inte a third o1 in the 
form of an extra link or crank capable of turning freely round its centre 
of motion. The result of the use of this organ or link is that during the 
time the centre of the eccentric is making one part of its revolution the 
valve remains at rest at the end of the stroke, the extra link during the 
time simply making a rotation ; during another partial rotation 
of the centre of the ecceutric by the extra link remaining at rest the valve 
is moved and makes its whole stroke either inwards or the return, as the 
case may be. During the motion of the eccentric for a third portion of 
its rotation the extra link completes its rotation, and the valve again 
remains at rest at the other end of its stroke ; then during the remaining 
part of the run of the centre of the eccentric, by the extra link remaining 
ut rest, the valve again moves and makes its outward or opposite stroke, 
as the case may be, so that insteud of the valve moving during the whole 
turn of the eccentric shaft, it moves only during parts of the whole revo- 
lution of the eccentric, and with much greater speed at those times. 
Instead of employing an extra link or crank as exp!ained, other combina- 
tions may be used for the same purpose, as, tor instance, a second vecen- 
tric upon by the end of the main eccentric bar or rod, and acting on 
the slide vaive bar or rod. The radius of the main eccentric must be 
imade larger by the whole length of the extra link or crank to preserve 
the same w or throws of valve, 


94. C. Scnemiotn, London, “‘ Furnaces.”- -Dated 11th January, 1872. 

The invention relates to the employ t of comp g surfaces to act 
on the fuel to compress it as it passes to the mouth of the furuace, and 
the acting on such matters by jets of atmospheric air conducted through 
channels within the mouth of the furnace. 

101. G. Linosay, “ Gearing or apparatus yor casmitting motion.”"—Dated 
12th January, 1872. 

For the purpose of transmitting motion the inventor employs, First, 
right and left screw threads or heli¢@s formedsdfi)the driving shaft, or on 
a pulley or drum secured thereon, guns ee left and right screw 
threads or helices formed on the driving t, or on a pulley or drum 

Secondly, a right or left screw thread or helix on 
the dri shaft, ora ley or drum secured thereto, gearing with a 
corresponding left or right screw thread or helix on the driven shaft, ora 
pulley or drum secured thereto. 
lv4. M. Benson, London, “ Steam engines.”—A conmunication.—Dated 13th 
January, 1872. 

This improvement consists in moving the valves of steam engines by a 
rod or stem passing into the side of the valve box and made to take hold 
of the under = of the valve, usually in the exhaust opening of the 
valve ; the valve rod is actuated by an eccentric or from the oscillating 
motion of the connecting rod. Another portion of the invention is 
arranging the valves of vertical engines to work in a horizontal position 
attached to the side of the cylinderwhen moved by the pressure of steam 
from the cylinder. Another portion of the improvement is the manner 
of constructing the crosshead of Se pon by which the pin to which the 
connecting rod or rods are attached are made to work in a bearing formed 
in the crosshead. 

226. H. Bertieaox, Antwerp, ‘‘ Compound high and low pressure steam 
engines.” —Dated 24th January, 1872. 

The high and low pressure cylinders are constructed of one piece with 
a common axis, the pistons being connected together by a rod. The 
cylinders are either provided with separate slides by a rod so 
as to move together, or the admission of steam to both cylinders is regu- 
lated by onesingle slide, the steam and eduction ports being in either case so 
arranged that the steam from the high-pressure into the low-pres- 
sure cylinder. ‘The space between the two pistons is made to commun:cate 
with the atmosphere by means of apertures in the low-pressure cylinder. 







eee 





Dated 11th Juavary, 











Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

56. H. G. Spence, South Stockton-on-Tees, “ Connecting the various pipes, 
cocks, and valves, to the bottoms and sides of ships.”—Dated 6th January, 
1872. 

This invention mainly consists in the aie of a separate well or 
box, having only one opening to the sea closed by one valve, and fixing 
a whole of the — and other water i pop baggy: of us in 

e ordinary way of making a — opening 8] ot the shi) 
for each cock, valve, or pipe ; but the inventor does not confine himself 
to the particular shape of valve or mode of wor! it herein set forth, 
but reserves the right to it in any suitable convenient manner, 
working it either from the or below, or in conjunction. A peculiar 
valve and valve rod for working it is described. 

67. C. Pieper, Dresden, Saxony, “‘ Towing, hauling, and hoisting.”—Dated 
9th January, 1872. 

The said invention relates to machinery to be used in connection with 
a wire rope for towing boats, aud for hauilin 

y designed to form an efficient 

commonly known as the “ clip-c 2 
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4. CM. Banxun, London, “ Propelting ships.”—Dated 10th January, 


According to this system of two 
parallel currents one the other, inner or central 
current being caused by the flow of water the , whilst the 
onter or annular current is carried by the expulsion of the water from 
betwen an outer and the of the propeller, both currents 
being caused to flow in direction of the axial centre line of the ship 
or vessel. 
93. C. Scnemiorn, London, “ Wheels for traction engines.”—Dated 11th 

January, 1872. 

The object of the invention is to obtain greater hol er to the 

outer surface or tire of such wheels, with increased dur: ity in their 


use In carrying out one part of the im ements the tire is formed of 
a T-shape, or with a proj flange or flanges or a et ny td on 
the opposite sides of it, and outer A of the wheel i is formed 
with recesses, or grooves, or flanges pted to receive such pro: 
| et denen and admit of such tire having a movement inwards. 
¢ action of such a wheel will be that when the weight comes upon the 
tire that part of it next the bearing surface will be flattened, thereby 
com mg the elastic material, which will recover its proper »hape on 
being relieved from pressure, Tbe tire ia ules, accurding to another part 
of the improvements, formed of segmeuts of alternate hard and elastic 
substances, the elastic seg ts being posed of india-rubber, or com- 
pounds thereof, or other suitable elastic material, or of combinations of 
metallic s For the ents of harder material wood, or metal, 
or combinations of wood and metal, may be ewployed. These several 
fet may be arranged radially or inclined to radial lines, the object 





to present their res) ive edges to the bearing surface, and they 
held together by dovetail or such like joints between them, or by 


ma; 
links or chains. the improvements relate to forming the tire or 


thereof of al! or sections of metal and wood or otber 

com| vely soft ma‘ with their respective or ends to the 
surface, by which in use the w or such like material will 

always be somewhat more worn than the metal, and a corrugated surface 
will he insured. This alteration or succession may be formed, if desired, 


in the direction of the width or thickness of the bearing surface of the 
wheel. The object of this part of the invention is to obtain a rough, 
serrated, or corrugated surface for the bearing surface of the tires of such 
wheels by the combined use of iron or steel with wood or other compara- 
une if desired, or in 


ition 
a given to them respectively, or by other suitable means. 
142. L. D. Newent, New York, U.S., “‘ Marine stute room.”"—Dated 17th 

January, 1872. 

inventor makes use of a cylindrical chamber or ro m, suspended 

horizontally on board a ship on proper points ; and inside thisdrum he 
suspends equally one or more berths or sofas with their axes of suspension 
at right angles with that of the drum. In order to balance such berth be 
makes use of a sliding weight suspended to the same, and which can be 
moved easily by the occupants. He provides the drum with an #p- 


water to receptacles termed heaters foot warmers, for instance, 
as in pews in a church), Beet uate heat, but conveying it to 
105. S Baeen, Leeds, Yorkshire, ‘‘ Ventilating stove.” —Dated 13th January, 


This invention refers to a peculiar mode of drawing out and consuming 
the vitiated air of an apartment, and at the same time admitting a supply 
of fresh air, diffused in such a manner so as to prevent the perception of 
a current or draught. 


249. G. Apranam, Somerset, “ Fittings of window sashes.”—Dated 25th 


872. 

This invention consists in Sitieg te the edges of window sashes plates 
with holes in them, into which holes rollers mounted in the window 
frames are y hold the sashes st their 
weight unless force be to them sufficient to cause 
be 1 back out of the holes. consists in fitting such spring 
rollers with bolts or with means of turning them at right angles, so as to 
make them act as bolts to fasten the sashes. 

Class 6.—FIRE-AR MS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
69. P. Samay, Blois, France, “ Breech-loading jire-arms.”—Dated 9th 
January, 1872. 

These improvements consist, First, in an arrang t of heli 

Saget ¢ in the bolt, and in which engages a projection of the cock 

order to cock the by the ro movements of the bolt which 

causes the cock to pass above the stop of the sear or tumbler. Secondly, 

in the construction of the tumbler, which acts by means of a catch on a 

piece and permits of lowering the stop retaining the cock. 

ly, ia an ment of extractors consisting of a toothed spring 

over the back wad of the cartridge. This spring is inserted in 

the notch of the bolt ani turns with it round or with a cartridge having 

a conical shoulder. This cartridge be’ withdrawn butts against a 

movable driver which throws it out of the arm. Fourthly, in a stop 

notch co. ofa knob piece, susceptible at option of taking 
into an opening made in the bolt to prevent its motion. 

110. J. F. Swinsurn, Birmingham, “ Breech-loading small arms.”—Dated 

13th January, 1872. 

This invention refers to small arms in which the breech is opened and 
closed by a hinged falling block. The block is wi a lever as 
usual. striking pin works in a cylindrical hole in the block, and is 
withdrawn, on the depression of the lever to open the , by means 
of a cross pin on the head of the lever engaging in a fork at the rear end 
of the etr-king pin. The striking pin when the block is raised is situated 
in a hne with the axis of the barrel; the motion of the striker is con- 
sequently direct and there is little risk of miss-fire. The hammer turns 
on the same centre as the lever, and is cocked, un the depression of the 
lever to open the breech, by a shoulder on the tumbler engaging with a 
shoulder on the lever or by a heel piece on the block acting upon the 
h The h is held im its cocked position by a sear taking 


dol 








propriate door, windows, and curtains, which prevents the unt 
sight of the rolling of the ship. In order to render the room +tationary 
wh: n desired, he makes use of a bolt passing through its bottum intu the 
framing of the ship, where it is screwed to render it temporarily 
stationary whilst a passenger is entering or leaving the same. He males 
use of a movable footstep, which, actuated by the party resting on the 
same, throws out laterally two rods that press against the fixed partition 
of the ship and act the part of a brake. For the of ventilation, 
he avails himself of the oscillation of the drum to actuate a bellows 
or other ap te blowing instrument, which draws fresh air from 
without and blows it into the said drum or the compartment within 
which it is suspended. 

220. A. M. Ciarx, London, “ Railway carriage axles.”"—A commvnication, 

~—Dated 23rd January, 1872. 

This invention has for its object to facilitate the movement of a railway 
cwriage in rounding a curve. For this purpose a hollow revolving axle 
is employed, upon which are loosely mounted the wheels supporting the 
carviage ; said axle being supported w a fixed axle, and so arranged as 
t» revolve theron simultaneously with an independent revolving move- 
ment of the wheels. The invention further relates to the construction of 
ean hollow axle and wheels, whereby the same can be properly lubri- 
cw 
2083. H. E. Townsenp, London, “‘ Rigging of ships.”—Dated 10th July, 

1872. . 

This said invention relates to a simple contrivance which renders 
practicable the substitution of metal rods or bars for the ordinary wire 
ropes used as ships’ standing rigging, and it affords the means whereby 
such may be made of great strength and yet have sufficient elas- 
ticity or capability of yielding under sudden or severe strains to prevent 
the injurious effects uently experienced on board ships fitted with 
the ordinary rigging. e said invention ists in the bination of 
metal rods or bars with elastic plings or cti which have 
coiled springg made of thin flat taper plates of steel. 

vew OOlass 3.~FPABRICS3.”" 
Including Machinery and Mechanical yg connected with 
nting, and Dressing 


Preparing, Manufacturing Dyeing, 
Fabrics, dic. 

52. W. Basn, 8S. Basu, and G. Basu, Glasgow, N.B., “ Bobbins.”— Dated 6th 

January, 1872. 


The feature of novelty which constitutes this invention is the construc- 
tion of the bobbins of rolled paper, pasteboard, or cardboard, formed into 
tubes by pressure or otherwise, and glued or cemented together. 

53. J. Hepworth and H. Hepwortu, Batley Carr, Yorkshire, “‘ Spinning 
woollen yarns.” —Dated 6th Jonuarg, 1872. 

The improvements consist in the application of a boss of wood or other 
suitable material constructed to fit on the spindle and sest upon the 
ordinary collar or bearing for the cop, and of suitable length and form to 
be a support to the driver of the weft bobbin fer spinning weft yarn 
upon. 











: _ Olass 4—AGRICULTURB. 
Including Agricultural — Windlasses, Implements, Flour 
’ 

60. G, Lewis, Hassall, Cheshire, “* Ploughs.”—Dated 8th Janvary, 1872. 

This invention consists in ay i to the sear or hind end of the 
mouldboards of single and dou w ploughs, and steam and other 
ploughs, a horizontal veriser, provided on its under side with 
vertical teeth or tines. The said pul turns on an axle carried by a 
strap and draw rod connected to the beam and bandles of the pow. 
The pulveriser is made to rotate as the plough advances by one side of it 
being prersed in the furrow. rotation of the pulveriser in combi- 
nation with its advancing motion the teeth or tines crush or break up by 
a cross cutting action the soil behind the mouldboard, and alsu level the 
soil, A separate yop for up the svil is wholly or in part 
diapensed with by the use of this inven 
65. ‘ W. Hitt, Bedford, “* Double-furrow ploughs.”— Dated 8th January, 


872. 
The object of one part of the invention is to facilitate the moving of 
the plough head radially with the 1] land and furrow wheels. The 
main spindle passes through a hole in the end of the plough beam for 
steering the wheels and the plough head. The draught chain is attached 
by an eye bolt or other suitable means to the lower end of this spindle, 
which at its upper end is formed of a square ion to receive a movable 
lar, san land wheel axle to facilitate the litting 





8 co) 
he referred to. e steerage bar consists of one arm and two 
short ones, called tively the st arm and lifting short 
arm. is connected to the long arm by a joint 





steerage arm can only moved in a horizontal on the main 
dle. The short s' arm is formed in one piece with the plough 

head. By these means the head of the plough. its atta aie 

the Lng = A wheels move radiall, Bn anne by one movement of the 

8 L e impr ti 


: short arm raising 
or lowering the collar as the long arm of the steerage bar is 
1 -wered or raised. ee secured in the various positions 
eee horizontal notched guide bars attached 
to the plough stilts. By this combination one bar or lever serves both as 
the steering and lifting means. 

77. es Lincoln, “ Drilis or distributors.”—Dated 10th January, 


These im; ents avoid the necessity of ha’ a box bottom, 
d The drills are so prom BN pre Poder as * ton 


Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 


and House Fittings, Warming, Ventilating, dc. 
47. T. Parker, Newcastle-on-Tyne, “ Heating apparatus.”—Dated 6th 
ile inven 1872. 


invention consists in arrangements of water pipes conveying hot 








into a bent in the tumbler, and is urged forward, on releasing the sear, 
by a mainspring connected with the tumbler. The main spring offers nu 
resistance to the motion of the block to close the breech. ‘The horizontal 
arm of cranked extractor lever is longer than the vertical arm which acts 
upon the cartridge case. On the descent of the hinged block, the 
extreme end of the extractor lever is first acted upon and the empty 
case from the barrel ; as the block further descends, it strikes 
against the extractor lever near its centre and ejects the empty case from 
the gun. The trigger and guard plate is cunnected to the gun by the 
extractor pin and a second cross pin at the rear end of the plate which 
enters a half hole in the said end of the plate. 


Class 7.—_FURNITURE AND CLOTHING. 


Including Cooking Utensils, ete. Ornaments, Musical In 

struments, Lamps, Manufacture of Dress, dc. 

58. A. H. Gitmore, London, * Precenting noise and 6 eakage arising from 
bringing jugs, decanters, and other cessels into contact with hard sub- 
stances.” — Dated 6th January, 1872. 

The applicant const:ucts the bottom of the vessel or article with an 
endless groove, into which he fixes india-rubber tubing or other similar 
material, care being taken that the groove shall be so small in comparison 
with the bulk of the rubber or soft material that when placed therein its 
pressure will cause it to fit tightly in its place, and the rubber or soft 
material be allowed to protrude outside the said ve, so that the said 
rubber or soft material may take the contact with the hard substance on 
which the vessel or article may be placed. When found necessary, 
cements, pins, or fastening may be used in order to insure the rubber or 
soft material keeping its position in the ve or hollow. Sometimes 
instead of an endless groove a number of small 

rovided, into which the rubber or soft mate: 

ore described, and so es he encases or partially encases the 
bottom of the vessel or article with india-rubber or soft material. 

68. H. W. Cutursson, London, “ Head lining Jor bodies of hats, dc.”--Dated 
9th January, 1872. 

The foundation grease-proof band or head lining of hats made of this 
material would be perfectly impervious to oil or perspiration, and from 
the nature of the material used would be more tough, elastic, and durable, 
than those made by the process heretofore in use. 

71. W. Caruite, London, “ Mourning hat bands, &c.”—Dated 9th January, 

72. 


872. 

The formation of cylinders of felt, cloth, or felted cloth in certain 
lengths, which are then -_ up into the nm — 4 strips of any 
required depth, being without any apparent join, and applicable for hats, 
muffs, cuffs, and other articles. ; ° 
72. H. VaLe, Birmingham, “ Frames of eye protector.”—Dated 9th January, 


1872. 
This invention consists in manufacturing the eye protector frame 
and its joint from one piece of sheet metal, 
soldering and produce a neat and © protector frame. 
A blank is first cut from sheet metal, the said having at its ends 
the ears or pieces for the joint. The edges of the blank are then raised 
nearly at right angles and the middle part pierced or cut from the blank, 
so as to leave a trough-shaped beading or frame having — pieces at 
its ends. The wire gauze is fixed in the trough frame by closing the 
sides of the trough upon the edge of the wire gauze. The joint pieces 
having been f: joned into eyes ur knuckles, the frame is bent into the 
elliptical figure of the eye protector frame, and completed by ae oe 
oP the joint. ends by passing a pin through the engaged eyes or knuckles 

e 


75. T. H. Harper, Webheath, Worcestershire, ‘* Receptacles for needles.”— 
Dated 10th January, 1872. 
This invention relates to the construction of a receptacle for needles 
of a small case, tray, or basket fitted with a cushion, and with 
spaces at the ends for the reception of packets of needles. 
82. A. H. Branpon, Paris, “Treatment of the tipha latifolia for up- 
holstery purposes.”—A communication. Dated 10th January, 1872. 

For this purpose the flowers are detached from the rest of the plant, 
and they are submitted to a certain amount of heat or toa — 
of sulphur vapours for the purpose of completely expelling «!] m re 
from the same, as well as for > ema ee | all insects and their eggs therein 
contained. The material is then in the facture of matt 
and for other purposes. 

91. G. Price, London, “‘ Mupis or finger protectors.”—Dated 11th January, 
1872. 

This isional specifi a muff or finger protector to be 
used when pushing a 5 
102. J. Epwarps, London, “Garters or belts and fastenings for the same.” 

Dated 12th January, 1872. 

The novelty is covering garters or belts made of elastic material with a 
woven fabric, and fastening the ends of garters or belts made of india- 
rubber (without being covered), by means of a slide or rivet, or their 
equivalent. 

184. W. H. Anvrew, Shefiield, “‘ Securing and ornamrnting the handles of 
table cutlery, dc.” —Dated 19th Jan: , 1872. 

This invention consists in ring e handles and ivory handles for 
teapots by the use of a metal guard piece more or less ornameuted, which 
extends across the end of the le next the bolster and down one or 
both sides of the handle in the form of a or tongues ; a hol: 
made in the cross piece for the passage of the tang, and a pin or pins 
being inserted transversely through the handle, through the tongue or 
tongues, and through the tang. 

194. T. K. Scruton, Birmingham, “ Neckties or cravats.”— Dated 20th 
January, 1872. 
A to this invention the material of which the sailor’s knot of 
necktie or cravat is made is joined at the edge of the knot, or the 
of material together 


ves or hollows are 
is fitted in manner 





ton deacsih 


wee Nes 











ait, 


yoke, either with or without the neck-band, combined in such a manner 
as to cause them to conform to the shape of a person having a certain 
neck measurement. It consists farther in a shirt front e and bosom 
combined in the usual manner, and ided with suitable guide marks 
or lines whereby the dimensions of same may be varied to cause the 
article to fit any person of ordinary size. 


Class 8.—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

50. J. H. Jouwson, London, “‘ Regeneration of heat for furnaces.”—A 

communication.— Dated 6th January, 1872. 
The essential features of this invention 
air and the moving 

progressively increasing temperature, while the waste products of 

combustion moving from the furnace to the chimney in a continuous 

current are subjected toa tantly d sing perati from the 

incoming currents both of air and gas. 8 diy, the bination of a 

central ber, in which the waste prod of bustion are received 

from the furnace, a series of pipes, through which the waste products 
are passed, and over which the incoming air and gas move towards the 
furnace, and one or more side chambers, into which the waste products 
are discharged from the — on their way to the chimney. Thirdly, 
the combination with the air chamber in a heat regenerative apparatus 
of means for preliminarily heating the air in the chamber to obtain a 
current on sta:ting. Fourthly, the combination with the opening into 
the furnace in a heat regenerative apparatus of'a gas flue and over air 
flue, by which flues the air and gas are brought to said openings from 
opposite directions, so that at said openings they abut against cakdhen, 
and become thereby thoroughly mixed. Fifthly, a chamber formed by 
four vertical walls and an arch, the arch resting upon and being 
connected with two of the walls and interposed between but not 
connected with the other two walls, to avoid distortion and cracking by 
expansion and contraction. — in a heat regenerative apparatus, 
bi hamber formed by four vertical walis anc an 

















the tion witha 
arch, the arch resting wu and being connected with two of the walls 
and in’ between but not connected with the other two walls, of « 


sand packing or its equivalent above the arch to prevent leakage of gas. 

Seventhly, in a heat regenerator apparatus, the combination with a gas 

valve and gas chamber of a door or its equivalent for admitting air, in 

order to consume any tar which may deposit on the outside of the series 

of regenerative pipes. 

59. J. H. Jonson, London, “ Melting furnaces."—A communication— 
Dated 8th January, 1872. 

The essential features of this invention are, First, the combination in a 
melting furnace of twy delivery flues, through which flames are intro- 
duced opposite each other, so that they will abut against each other in 
the furnace ; es 5 the combination with a regenerative apparatus of 
a furnace into which gaseous fuel is introduced at opposite points; 
Thirdly, the combination in a furnace of a circular or oval shell, an arched 
crown, and supporting hoops or bands ; Fourthly, the combination of an 
oval or circular casing and an arched crown, which abuts against the 
roof of the furnace on a plane below the top of the casing; Fifthly, the 
combination of the charging door and the down-take or chimney of a 
furnace, the two being pliced next to each other, so that any cold air 
which may enter the charging dvor will be drawn directly into the down- 
take flue, in lieu of sweeping through the furnace and éxerting a cooling 
or oxidising influence upon the charge. 

64. J. A. Correy, London, “ Munufacture of sulphur.”— Dated 8th January, 
1872. 

The inventor places the crude sulphur, salts, tar, or other material in a 
still, retort, or other suitable vessel, which he encases in an outside 
jacket in some cases, and in others he either uses it or dispenses with it 
and introduces a heated mass into tubes, or ducts, or any other well 
known form which will encase the heated material, and prevent it, unless 
through conversion, to impart its caluric to the material to be operated 
upon ; the heated mobile substance he obtains from a dense paraffin oil 
or any other such substance or fluid that imparts its heat and maintains 
its mobility. The form of apparatus he has adopted so far for producing 
and controlling this heated material is as follows, subject, of course, to 
modifications when necessary :—He has a vessel which he terms his 
supply, return, and ex ion cistern, in which he places the heavy 
paraffin oil, or other such substance or fluid, and circulates it by an outlet 
and inlet (both open, thereby avoi all pressure from beat) through 
pipes or ducts to a zi worm or other form of pipes or ducts, boiler 
shape or other form, which he places in a stove, furnace, fusible, or sand 
bath, the oil passing in at one end and returning heated from the other, 
which he conveys to a pyrometer indicating 1500 deg. Fah., so that he 
can accurately know the temperature of the fluid, and thereby also 
regulate the temperature of the mobile substance to the retort or still to 
the material to operated upon. The circulation may be maintained 
by a pump, or the well-known principle of the hot water apparatus, by 
which means he insures the steady and controllable heat to the sub- 
stances under operation. It must be understood that he does not confine 
himself to the above particulars, the apparatus being capable of modifi- 
cation without deviating from the principle of the invention. 

73. E. Epwarvs, London, ‘‘ Photo-mechanical printing.”—Dated 
January, 1872. 

This invention consists of making enamelled paper for printing pictures 
upon by the addition of resins, oily substances, and chrome alum to the 
“enamel” composition, and in app presses driven by steam or other 

wer to the purpose of printing pictures, from the surface of gelatine 
Eima, upon such enamelled paper or upon other paper, by applying sets 
of rollers to ink the gelatinous film, and by applying other sets of rollers 
having porous coverings kept wet for the ~~ of damping the 

elatinous films ; also in keeping the gelatinous films damp by addin, 
Scuquescent salts to the liquid used for the pu Also of preparing 
substitutes for such a films for printing by —~ rt them of a 
hard gum or resin lved in water by the addition of phosphate of 
a or ia and alb or gelatine. Also of making additional 
designs or letters upon such printing films by adding such designs with 
a solution of alum or other suitable substance to produce insolubility of 
the film in the partsso treated ; and of printing clouds or other indistinct 
designs upon such films (for the purpose of obtaining pictures from therm) 
by printing them by means of light upon the back instead of upon the 
front of the films. 
78. J. Hitpesnem, Glasgow, “ Separating salt from the ice of sea water, 
and obtaining sresh water therefrom.” — Dated 10th January, 1872. 

The feature of novelty which constitutes this invention is the sub 
jecting of the blocks of ice to p in a suitable press, which has 
the effect of extruding the salt and leaving the ice pure, from which 
fresh water may be obtained by melting the ice. 

79. J. C. Monwrcomerte, Lessnessock, N.B., ‘‘ Heating blast for blast far- 
naces.”—Dated luth January, 1872 

The feature of novelty which constitutes this invention is the covering 
of the furnace throat with a dome-shaped casing having branches at it» 
sides leading to boilers having spiral tubes, the dome having also a set 
of winding pipes terminating at one end with the blast engine and at 
the other with the blast main connected with the tuyeres, the blast thus 
becoming heated in its passage. 

80. J. H. Jonnson, London, “ Di-charging and casting molten metal.”-— 
A communication.—Dated 10th January, 1872. 

This invention relates to a novel method of discharging the molten 
metal from the furnace or crucible in which it has been melted, and of 
casting or transferring the same into moulds or into another furnace or 
pearer> without piercing any part of the hearth or bed of the furnace, 
or removing the crucible from the furnace in which it has been heated, 
and without exposing the molten metal during its transit to the action 
of the air, thereby avoiding the oxidising effect of the air thereon aml 

reventing the conveyance of air along with the metal into the mould 
Tn out this invention the transfer of the metal is effected 


wth 








through a pipe or conduit by the agency of atmospheric pressure, one end 
of the said pipe or conduit dipping down below the surface of the molten 
metal in the furnace or crucible, whilst the other end is in direct com- 
munication with the mould, 20 that on exhausting or partially exhaust- 
ing the air from the interior of the mould or group of moulds the 
molten metal will flow freely therein, being forced along the pire or con- 
duit by the pressure of the atmosphere upon the surface of the metal in 
the furnace or crucible. 

85. B D. Hearey, Swansea, “ Mulleable iroa and steel.”—Dated 11th 

January, 1872. 

This invention has special reference to the process gencrally known as 
the “‘ open hearth” or “ore process.” The applicant states he is aware 
that there are patents bearing upon the production of such mixed metals, 
especiully that ted to Jusiah Marshall Heath in the year 1945, those 
granted to Charles William Siemens in the years 1867 and 1871 respec- 
tively, and that granted to Thomas Callander Hinde in the year 157», 

iders the improvements described to be applicable partly or 





the 
knot is made of two at the opp 
faces of the knot have consequently the same 

two depending ends of the tie or cravat are so fixed to 
inner faces are turned towards each other. 

the neck band is fastened by a clip or pin in the 

interior of the knot as usual. Neckties or cra so le may be worn 

with cither side outwards, and can be put on with equal facility by right 

and left-handed persons. 

2008. W. R. Lake, London, ‘“‘ Shirts.” —A communication.--Dated 1h July, 


1872. 
The present invention consists principally in a shirt front bosom and 
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holly to any of the said methods or its. The various operations 
wal ann canted on in succession in before named require 


rs vend such construction will insure expeditious w , while 
at the same time works with safety and certainty ; 
with a view to effect object the inventor applies in sev ways 
hydrostatic power of wy 

moulds, ona ladien, and debris or cinder, groups the apparattis iu 
such a way that the molten metal is not exposed to 
and that the heated ore may fall into a chamber very con’ 
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steel furnace, whereby there is great saving of labour, and more work can 

be dene in a given time than is done according to the present method 

of working the said process. He also describes improvements in regene- 

— gas furnaces when such furnaces are used, and several mechanical 

de . 

06. F. G. Morton, London, ‘‘ Feeding and holding paper to be coloured, ec.” 
—Dated 11th January, 1872. 

This invention relates to machinery or apparatus for feeding and holding 
paper or other materials to be operated upon by brushes or other appa- 
ratus for colouring or otherwise treating such materials, and has refer- 
ence to the A a eae of a vacuum or partial vacuum for holding the 
inaterials while they are being fed to and operated upon by the brushes 
or utber apparatus by which such materials are to be coloured or other- 
wise treated. For this purpose, according to this invention, a number of 
cells or chambers are arranged around or about or in connection with 
another chamber or cylinder, in which a vacuum is formed and muin- 
tained by an air-pump or otherwise. The paper or other material to be 
overated uponds conducted by suitable travelling bands to a wire web or 
pe:forated band travelling with and over or opposite to apertures or 
openings formed in the covers or outer sides of the small cells or chambers, 
frum which the air is then exhausted through suitable openings. 
passages, or ways, into the larger chamber or cylinder, thereby torming 
a vacuum in the small cells or chambers, so that the excess of pressure 
on the opposite surface of the paper or other material under treatment 
holds it in position over the perforations above referred to. 

100. J. C. Sevtars, Birkenhead, Cheshire, “ Artijicial suel.”—Dated 12th 
January, 1872. 

This consists in adding to peat coal, wood charcoal, coal, or coke dust, 
or powder, as an agglutinating or binding agent, sea ware or the liquor 
thereof, and after thoroughly mixing the mass, moulding it by hand or 
inachinery into lumps or bricks suitable as fuel for general purposes, and 
specially serviceable in melting metals. The sea ware or liquor thereof 
is added in varying quantities, and the excess of moisture driven off by 
heat or evaporated. 

103. J. H. Jounson, London, ‘* Treatment and utilisation of acid gas tars.” 
—A communication.—Dated 12th January 1872. 

The essential feature of this invention consists in combining the free 
sulphuric acid, contained in what are known as acid gas tars, with a base, 
such, for example, as soda or ammonia, by adding to the same either a 
solution of chloride of sodium or ammonium, and after separating the 
solution of the sulphates thus produced, converting the same into valu- 
able commercial products by evaporation and crystallisation, the 
hydrochloric acid resulting from the decomposition of the chloride of 
sodium being utilised. 





Class 9._ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
81. FE. J. Hartine, Loudon, “ Telegraphic apperatus.”—Dated lth Janu 
ary, W871. 

This invention consists in employing, instead of the magnetic needle 
ordinarily used in telegraphic apparatus, « soft iron ball, either solid or 
hollow, or a soft iron ring; such ball or ring having a vertical or hori- 
zontal diaphragm of brass or other insulating substance placed therein 
The ball or ring is placed between the arms of a permanent horseshoe 
magnet. 





‘. 
Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
30. C. Waearstone and J. M. A. Srron, London, “ Musical instruments.” 
Dated 4th January, 1872. 

This invention relates to a novel arrangement and tion of parts 
whereby a single vibrating tongue is rendered capable of producing the 
notes of one, two, or more octaves, and of producing a “‘ glide” from any 
one note to any other, of a similar character to that which may be pro- 
duced on a violin or other similar stringed instrument. 

45. W. E. Newton, London, “ Printing machinery.’ —A communication.— 
Dated 5th January, 1872. 

The First part of this invention consists in improved ink distributing 
apparatus, and in improved means of supplying ink to the ink distri- 
buting table of typographic and lithographic printing machines, and in the 
use of glass as a inaterial in the construction of distributing tables. ‘The 
Second part of this invention consists in an improved mode of operating 
the sheet flyers of rotary and other printing machines. The Third 
part of this invention consists in regulating the supply of water to the 
damping or wetting apparatus of the machine, and in constructing reci- 

rocating tables, capable of receiving two or more stones to be printed 

rom simultaneously. 

46, A. V. Newton, London, ‘* Lubricators for railway axles.” —A communi- 
cation.—Dated Sth January, 1872. 

The First part of this invention consists in a novel construction of lubri- 
cator, including a pivoted suspension of the wheel by means of a hanger 
to the rod or arm by which it is carried, the said rod being also pivoted 
or hinged, and controlled by a spring. The invention also consists in a 
combined pad and wiper of novel construction, for preventing the washing 
or working of the lubricating material along the axle, beyond the journal 
and out of the box. 

51. G. W. Garroop, Twickenham, and C. Harpmet, Richmond, 
“Communicating sygnals to the engine drivers or guards of railway 
trains.” —Dated tth January, 1872. 

According to this invention a series of lever arms mounted on suitable 
supports are placed on each side of a line of railway The lever arms are 
connected together and actuated by means of wire ropes, chains, or 
other connections, so as to place them in a position across or at right 
angles to the line, to act upon an arm or projection carried by the engine 
or guard’s van, whereby the bell is caused toring or other signal given 
to the driver or guard to indicate danger. The wire ropes, chains, or 
other means employed for connecting and actuating the series of lever 
arms are not formed in continuous lengths, but are arranged according 
to this invention in such lengths or sections as will admit of their actinz 
with certainty upon a suitable number of the signalling arms or levers ; 
each successive length or section being brought into action by its 
predecessor for any distance that may be required or as previously 
determined upon. At frequent intervals between each signal arm a 
catch lever or coupling is attached to the chain, rope, or other connec- 
tion, by means of which a short length thereof can be taken up and 
retained, the catch lever «r coupling being secured by a sliding ring, 
link, or otherwise ; and wien it is desired to communicate a signal or 
signals, the catch lever or coupling is released by simply drawing back 
the sliding ring or other contrivances for setting a portion of the chain 
or rope at liberty; the weight at the end of that section will then 
immediately descend and set the signal arms in a position to give a signal 
to the approaching engine, and at the sume time release the catch lever 
of the adjoining section, and so in succession as far as the series of 
sections arein communication with each other. Anarm (such as previously 
described) can be connected to the signals now in use, or a single 
section especially arranged anc adapted to indicate danger to the driver 
may be employed for stopping a train when running into a [station in 
foggy weather or otherwise. 

o4. H.C, Pennewn, London, “ Skates,”— Dated 6th Janaary, 1872. 

The features of novelty of this invention consist of, First, new heel 
fastenings for skates. Seeondly, new methods of fastening the front 
= of the boot sole to the skate ; and, Thirdly, new forms for side 
clamps. 

55. W. J. Cunntncuam, London, “Cutting type and carving weod, &e.”— 
Dated 6th January, 1872. 

The improvements consist in the employment and arrangement of a 
travelling table, on which the material to be carved or ornamented is 
placed, and over which the tools and pointer are a d to slide up 
and down, The table is worked in any direction by means of two or 
more double-jointed hand levers. To reduce or enlarge a given pattern 
the inventor uses two travelling tables, both worked by one and the 
same hand lever, which is adjusted to any desired scale. 

61. B. J. B. Mitis, London, “ Selj-releasing hook.”—A communication. 
Dated Sth January, 1872. 

The subject of this invention is a hook so constructed that it will 
securely hold any suspended burden so long as the weight rests upon it, 
but will automatically release and become detached from the same as 
soon as relieved of its weight. 

63. J. Fornerciy, Carshalton, *‘ Fire ivons.”—Dated 8th January, 1872. 

This invention consists in making a poker or other fire iron tubular 
with a nozzle at the point, and connecting a flexible gas pipe to the head; 
gas being passed through it and ignited at the nozzle, the point can be 
inserted among the fuel in the grate so as to ignite it. 

66, J. FSWICK, Stockport, “‘ Tilting barrels or casks.”—Dated Sth January, 
1879 


we. 








872. 
This jnvention consists in the use of a weighted lever bearing against 
the under side of the barrel or cask and constituting a self-acting tilt. 
74. H. J. F. H. Foyeaux, London, “ Seissors.”—Dated 10th January, 
1872. 


872. 

This invention consists mainly in the combination of a pair of scissors 
with a spring forceps, in such a4 manner as to obtain great power and 
facility ¥ turning and guiding the instrument in every ion, while 
cutting either with the right or the left hand. 

76. C. De Neort, London, “ Machinery for the manvfacture v pulp.” 
—Dated wth January, 1872. * 2 Y paper pulp 
The features of novelty of this invention consist, First, in the 








unitormity of the pulp produced; Secondly, that the machine vein 

once set, no attention is required except keeping the hopper full ; and, 

Thirdly, in the large quantity produced for the driving power and size of 

machine, 

83. B, Hunt, London, ‘ Meters for measuring water, &c.”—A communica- 
tion.—Dated 10th January, 1872. 

This invention relates to that class of meters for measuring water or 
other fluids in which a reciprocating motion is given to the pistons form- 
ing component thereof. The invention consists essentially in so 
constructing an: py the component parts of the meter, that when 
water or other fluid is introduced into a horizontal cylindrical piston it 
propels it forward in such a manner as to cause a second piston placed at 
right angles thereto to partiallytrevolve, thus opening and closing ports 
formed in the said pistons, and so introducing the p alternately on 
the opposite ends of the first piston; by which means a continuous 
reciprocating and rocking motion is imparted to the pistons, which, by 
means of an index shaft or arm in connection therewith and with a 
register, accurately records the «mount of water or other fluid passing 
through the meter. In one modification of the invention the pistons are 
superposed and connected by a ball-and-socket arrangement. According 
tu a second modification one piston acts transversely within the other. 
86. A. Ronson, Lude, Blair Athole, N.B., “ Straining wire.”—Dated 11th 

January, 1872. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of apparatus consisting of a rectangular frame, 
through holes in one end of which a roller works by means of a lever 
applied to its outer end ; one end of the wire being passed through a hole 
in the roller, it is stretched by depressing the lever, and the second wire 
is wound round the other to effect a firm junction. 

87. J. Gowans, Edinburgh, “ Preventing escape of sewer gases.” —Dated 11th 
January, 1872. 

The feature of novelty which constitutes this invention is the making 
of the cesspools or pipe between the receptacle and soil pipe double, and 
from the upper bend of the cesspool pipe an air pipe is led into an air duct 
leading to the roof ; through which air pipe the foul gases escape, instead 
of entering the houses through the svil receptacle or pan of the water- 
closet as at present. 

88. J. Hopcart, Millikenpark, N.B., “Compressing cotton, &e.”—Partly 
a communication.—Dated 11th January, 1872. 

The feature of novelty which constitutes this invention is the forming 
of the top member of the press in the form of a hollow box, having above 
it a hoppor into which the fibrous substance is placed and from which 
it is fed into the well of the press, which in this way is enabled to receive 
a greater amount of material before the compressing action is brought to 
bear upon it. 

89. B. Ronatp and J. Farmer, Glasqoi, ‘* Water-closets.”—Dated 11th 
January, 1872. 

This invention consists all as follows: in forming the discharge pipe 
and its valve close to and in a line with one side of the basin (and by 
preference having their axes both in the same vertical plane), so that 
either the uxis of the basin or that of the discharge pipe and plug valve 
may be placed vertically, and connected at their lower end, so that the 
basin discharges its contents and tlushing water direct into the throat of 
the discharge pipe, fitted with a brass or india-rubber seat, closed and 
opened by the lower end of the valve, with a round or polygonal india- 
rubber bearing ring sprung on to it, so that the plug is pulled up as 
usual by hand and a rod passed up through the seat or close covers and 
stuffing box on the discharge chamber, or by a lever or detent on the 
back of the hinged lid or cover of the basin and seat in closing it, having 
a pane of glass fixed into the lid to show the handle of the discharge and 
stop valve and the action of the water in flushing the closet; the cover 
or seat having an india-rubber ring secured tightly to the basin. The 
float and its lever and water valve may be of any of the ordinary con- 
structions and work in a small water float vessel, either open on the top 
or closed by a cover, connected below by a branch to the side of the 
discharge valve pipe, so that the water rises and falls through to the 
same level as it is in the basin and discharge pipe, the rod of the float 
working out through a stuffing box in the close cover of the ball or other 
float vessel. When all the vessels ure thus closely covered in a con- 
ducting pipe leads any smell or effluvia from the top of the basin, float 
valve, and discharge pipe, up a vertical pipe through the roof of the 
house, or into a chimney, or other ventilating shaft. Another improve- 
ment consists in forming an intermediate discharge chamber or trap 
below the throat of the basin, having its throat valve opening down- 
wards direct into the lower discharge pipe leading to the drain, the 
upper and lower valves being so connected by a rigid or duplex movable 
connecting rod, that when the discharge and stopping handle is raised 
it shuts the lower valve and opens the upper one, so that the contents of 
the basin are flushed into the said intermediate chamber, and when the 
handle is lowered the top valve is closed and the lower one opened, 
which allows the contents to escape into the discharge and drain pipe 
with the minimum quantity of water necessary, measured by the float 
and the size and compactness of the intermediate or other vessels, all as 
described. 

95. A. Bupenperc, Manchester, “ Liquid meters.”—A coiummunication.— 
Dated 1th January, 1872. 

The features of novelty in this invention consist of a cylindrical casing, 
in which is mounted a light metallic cylinder, having upon its periphery 
a series of screw plates placed at a distance apart in order to allow con- 
ducting plates formed on the interior of the casing to project between 
them. The liquid to be measured runs through this casing, and in 
passing communicates a revolving motion to the cylinder in exact propor- 
tion to the velocity of the liquid, the quantity of which, by means of a 
counting mechanism geared to the cylinder, is measured to the greatest 
nicety. : 

97. R. Waycoon, London, “ Extinguishing fire.”—Dated llth January, 
1872. 

This relates chiefly to the employment of carbonic acid or other equi- 
valent gas in combination with steam for subduing flame, the gas being 
generated in the furnace and the steam in the boiler of, say, a steam fire 
engine by heat derived from a chemical agent in contact with ordinary 
fuel placed in the furnace and ignitec. The combined gas and steam is 
to be ejected upon or against material in flame for the purpose of sub- 
duing or extinguishing the same. 

98. A, A. Scuiestncer, London, “‘ Combined tool or household implement.” 
—A communication.—Dated 12th January, 1872. 

This invention consists of a combined tool, fulfilling ten purposes or 
more, such as a hammer, nail or tack drawer, pincers, wrench, screw 
driver, carpet stretcher, crow-bar, box opener, cork-presser, gas pipe 
wrench, or otherwise. Two lever handles are made so that one passes 
through an aperture in the other to form a fulcrum, and the various tovls 
are constructed jointly or separately as required on the levers. 

99. W. W. Anprews, London, “‘ Wet gas meters.”—Dated 12th January, 
1872. 

The improvements relate to means by which to regulate the supply of 
gas to compensating wet gas meters. Inplace of the valve or cover to the 
inlet passage being formed on or affixed to the fioat, it is formed separate 
from it, and is acted upon for its closing by a part of or a projection from 
the float. A ball or rolling surface capable of rolling in a passage or 
chamber slightly inclined to the front is also applied, so that in the event 
of the meter being tilted forward by accident or otherwise, such ball or 
rolling surface will act to close the valve and stop the supply of gas. In 
the event of the valve sticking, a part of or « projection from the float 
acts on a part of or a projection from the valve to release it. 

144. J. H. Jounson, London, “ Cartridge boxes and knapsacks.”—A com- 
munication.—Dated 17th January, 1872. 

The First of this invention consists of a eartridge box, to the body 
of which a lid is hung, so as to require no such effort on the part of the 
soldier to keep the box open as the flap of an ordinary cartridge box de- 
mands, The Second part of the invention of a knapsack and cartridge 
blocks relatively constructed so as to enable a soldier to carry into action 
an extra supply of ammunition without inconveniently loading his 
cartridge box. Also of cartridge blocks hinged together so that they can 
be readily folded for adjustment in a cartridge box and as readily un- 
folded for adjustment in the knapsack. 

164. P. H. Asuperry, Sheffield, ‘Casting articles in tin, lead, &e.”—Dated 
18th January, 1872. 

This machine is for the purpose of casting articles of tin, lead, &c., 
larger, thinner, harder, and the ornamentation more sharply defined than 
is effected by the ordinary process of cas such metals. The improve- 
ments on the patent No. 740, 1866 are as follows: First, the moulds are 
fixed and the pan is movable. Secondly, the ar t for opening 
and closing the moulds by means of a loop or link on the sliding shaft 
worked by the crank _ on the driving shaft. Thirdly, the oscillation of 
the pan to and from the moulds by means of levers and rods connected 
with the crank of the driving shaft. Fourthly, the manner of working 
the valves or openi ction with the force pump by means of a 
rod having a valve block which is actuated through suitable levers by a 
cam and spring. hly, the “ bit” or conductor between the exit from 
the = and the entrance to the moulds. Sixthly, the mode of raising 
the lever of the force pump by the crank or driv: shaft. Seventhly, 
the catch retaining the lever of the force pump and the rod actuated by a 
spring to knock it away, this is the same spring mentioned in clause 
No. 4. Eighthly, the mode of the machine, when the monlds are 
either open or closed, by means of a weight which is raised by a cam on 
a driving shaft and is dhowea to fall at the proper time on the end of a 
lever which throws the clutch box ont of gear. Ninthly, the manner 
of weighting an the ‘lever of the force p by means of a 
double ended lever, one end of which carries the weight wn § is connected 
with the lever of the et teen , and the other end working in guides 
may be stopped at different points by a pin or other appliance, 














174. ZS. pemerem, London, “ Securing corks, for {mouths of bottles, 


Dated 19th January, 1872. 

This invention relates to a wire slot cap and to special means of a 
ture, by which corks or substitutes for corks are secured in the mou 
of bottles, and such like vessels, designed to contain gaseous or fermented 
liquids; and consists of one single piece of steel, iron, copper, or brass 
wire of a convenient length forming a netting, which wraps up the top 
face of the cork or substitutes for corks and the top end of the neck of 
the bottle or such like vessel. 

237. H. A. Bonnevitix, London, “Bellows for sorges, furnaces, &c.”— 
A communication. —Dated 24th January, 1872. 

This invention consists in giving to the air feeding mouth a diameter 
twice as large as that of the outlet mouth, and to place the said outlet 
mouth on one of the sides of the casing of the bellows, and to keep in 
place the helix by means of movable rings or hoops regulated by 
adjusting screws, 

430. C. D. Apex, London, “‘ Moulds ond cores, and in moulds and core 
lining and metal facings Jor castings.” —A communication.—Dated 15th 
February, 1872. 

This invention consists in using pulverised coke mixed with sour beer, 
fire-clay water, molasses, or other similar fluid as a material for forming 
moulds and cures for metal castings or as a lining for such moulds and 
cores. 

2050. W. R. Lake, London, “Welding brass.”--A communication.— 
Dated 6th July, 1872. 

The first part of this invention relates to a process of welding brass, 
bronze, or alloy of copper upon cast or wrought iron or steel. The sur- 
face of iron or steel is prepared by cleansing, and placed in a mould or flask. 
The brass after being heated is poured into the flask. In this process it 
is unnecessary to heat the iron or steel before placing it in the flask or 
mould. The Second part of the said invention consists in the production 
or manufacture of journal boxes or axle becrings by the above described 
process. This part of the invention consists in constructing a box or 
bearing of an outer jacket of wrought or cast iron, malleable cast iron, 
or * Bessemer” steel, enveloping and protecting a brass, bronze, or bell- 
metal bearing ; the said outer jacket being firmly welded to the bronze 
metal bearing. 

2065. W. R. Lake, London, “ street pacements.”—A conmunication.— 
Dated 9th July, 1872. 

The object of this invention is to provide an improved pavement for 
streets that will be impervious to the influence of the weather, and of 
great durability. He uses asphaltum or a bituminous substance and pulp 
made from wood, the union of these substances being such that the 
compound will not be affected by heat ur cold, or easily worn out. In 
the first place he pulps the wood, then mixes it with the asphaltum, and 
boils them together ; then the product is pressed into blocksand laid down. 
2077. H. A. Bonnevittx, London, ‘* Bits.”—A communication.—Dated 10t 

July, 1872. 

The object of the invention is to alleviate or suppress the acute and 
unbearable pain suffered by horses from the action of the bits hitherto 
employed, and consists in making the mouthpiece or bit, properly so 
called, and the branches movable, and in giving a flattened form to th e 
part of the said bit which bears on the bars of the animal’s mouth. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


UNSATISFACTORY POSITION OF THE IRON AND COAL MASTERS: 
Lhe hands not at work: The prices mostly obtained — VIEWS OF 
EMPLOYERS ON WORKMEN’S cCoNDUCT: Zhe probable issue—THE 
PRICE OF IRON—THE HIGH PRICES OF IRON: How illustrated : 
Remarkable auctions at an ironworks and a colliery—THE 
FOUNDRIES AND HEAVY ENGINEERING ESTABLISHMENTS : How 
inconvenienced — THE GENERAL INDUSTRIES — THE QUOTATIONS 
FOR HARDWARE GOODS: Great advances—A CONTRACT FOR 
SILVER COIN—THE Nut AND Bo._t CgmMPpANY—FIRE AT A 
RAILWAY WAGON WORKS. 

THE position of the iron and coal masters of this district is very 
unsatisfactory just now, the high prices notwithstanding. Never 
do we remember to have seen representatives of that industry ina 
more unsatisfactory mood than prevailed here to-day, Thursday, 
and yesterday in Wolverhampton, The men will do scarcely any 
work either at the pits or the mills and forges. For the puddlers 
and the millmen there is some excuse, but for the colliers none. 
With them it is a wicked waste of time and the mahifestation of 
wilful obstinacy—a frowardness to incommode their masters, 
without rhyme or reason, and a determination, by keeping their 
masters short of stocks, to compel them to give them any terms they 
demand. They have resolved to go for another 6d. a day rise in their 
wages, and they have determined that they will not go down in their 
own time ; and till their masters have conceded both points it is 
extremely little work that they will do. Evidence that at a certain 
pit, where the men ought to have been at work all the week, they had 
not begun last night. In the morning only four out of the whole 
company put in an appearance on the pit bank. Why, hardly a 
boat load of coal can now be got to bank against three boats before 
Christmas, In the cheapest districts rough furnace coal is being 
loaded into the boats at 10s. 6d., and in some others at 14s, 6d. a 
ton. These prices, whilst the coalmasters’ expenses are increased 
some 60 per cent. or 70 per cent, as compared with the rates a 
twelvemonth ago, do not, with the short output, leave the bulk 
of the masters much room for profit. Of course picked coal and 
choice samples of the famous twelve-yard seam are not to be had 
at such prices, but much the larger half of the raw fuel mined and 
consumed here must go at those rates. 

Whilst the men are so obstructive the masters cannot be ex- 
pected to entertain pleasant feelings towards them, or to evince 
any great forwardness to do that which experience shows will 
really not benefit the men, whilst it further incommoes the 
masters and the whole iron and coal consuming public. What 
the masters really will do in respect of the further demand of 
the men was an anxious inquiry amongst many consumers of coal 
and buyers of iron this afternoon. The leading employer is now 
the Earl of Dudley, and he it is who has given the men notice to 
leave his employment. That notice expires on Saturday. The 
men, as a union, on the other hand, give all their masters notice 
for the 6d., and,to descend*in their masters’ time, and the notice 
expires a week hence. Perhaps the masters upon reconsideration 
may be inclined to give the men another chance to act with pro- 
priety, by advancing their wages, and thus enabling them ‘to 
resume on even more favourable terms than heretofore ; but they 
do not forget that the men have notified that, if their masters 
further advance coal, ov. shall look for more wages. If the 
masters should resolve to have their resolution adhered to, then 
we have before us a conflict of much severity, of which the con- 
sequences must inevitably be very serious to the district. 

Meanwhile, as there is scarcely any iron being made, and 
everyone is pressing for the stuff they have ordered, it is im- 
possible but that for certain descriptions in great demand here 
there must, as the leader in THE ENGINEER last week showed, be 
yet higher prices demanded before there is any conspicuous 
general decline. 

Bar iron of the B.B.H. brand must still be quoted at £16 at 
the works ; but South Staffordshire ordi bars are £15 10s., 
also at the works, This, however, is a rise of £7 upon the price of 
last year. Welsh bars, which at the close of June, 1871, were 
£6 15s. in the ne og , are now £13 per ton. Glasgow and 
Govan bars are both £15. ilst for best thin sheets (lattins) an 
advance of as much as £4 per ton is quoted by one firm, the more 
ordinary quotations for this class of iron are :—Si £21 10s. ; 
doubles, ; and lattins, £25 ton in Liverpool; where also 
nail sheets must now be quoted at £19 to £20 a ton. As to 
7, ~ a iron must be quoted £16 5s, to £17 5s, per ton in 

verpoo! 

A striking illustration of the very high prices that iron is now 

realising in this district is afforded in the result of two sales by 

auction that have just come off. The first sale related to the 
loose stock and duplicates at the Millfields finished ironworks, 
near to Bilston, works were stopped when the Union Iron 
and Coal Company failed to meet their creditors. Excited 
purchasers were present every day, and ironmasters competed 
with middlemen for everything that could make iron, or that in 
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any shape or any quality was iron, Partially manufactured iron | 
known as puddled bars, for which £6 and £7 was a good price | 
before the stoppage of the concern, realised £11 5s. a ton, and | 
rdéugh ends from such bars = freely at _~ a =, — 
bought by ironmasters to melt up usty waste sheets, 
spoilt in the making, and onl oataly 3 manufactured, went at 
prices averaging from £20 to per ton, The crop ends of strips 
and hoops, out of which washers might be unch| od, sold, in their 
oxidised state, at prices for which splendid bright iron might 
have been p less than a year ago. Pigs for which £2 
7s, 6d. was given in September sold at £5 5s. At a correspond- 
ing sale about a year ago the average price got for pig iron 
was £2 5s.; here it was £6 7s. The property was valued at 
£5000 in October. It has this week realised about £8000. The 
sale occupied three days, and terminated on Wednesday last week. 
The other sale was also of three days’ duration, and it closed last 
Tuesday. It embraced about 1000 tons of iron, which stood in 
the shape of lifts and winding and pumping engines, with their 
boilers, round and flat chains, and the like, all either fixed or 
lying about in connection with the Lower Bovereux Colliery, 
also of Bilston. The property was sold at the instance of Mr. 
Edward Pugh, the surviving representative of the late firm of 
Messrs. W. Baldwin and Co. This firm had been in existence at 
Liilston more than half a century, and the iron of which the 
castings were made was chiefly cold blast. This sale was a more 
accurate gauge of the prevailing quotations of the ironmarket 
than that at Millfields, for whilst at Millfields much of the 
property was sold in bulk or in situ, this was nearly 
«ll sold by weight at 1121b. to the ecwt. The average 
price of old castings was from £6 7s. 6d. to £6 10s, per 
ton, all short (or legal) weight. Heavy scrap went as high as 
)s,, and furnace bars 18s. 6d.; waste wrought bars realised 13s, 
and angle bars 11s. 6d., all per ewt. So valuable is iron now-a-days, 
that even winding engines—heavy, it is true as compared with 
those turned out in modern times— were sold at breaking up rates, 
The same applied to certain of the boilers, though there was here 
and there an engine and a boiler which were purchased to put up 
again. A useful horizontal engine, to be put up again to work, 
was knocked down at £11 10s. per ton, and a lift of trees fetched 
£8 5s, per ton. Both these passed to the possession of neighbouring 
ironmasters, who have the good fortune to be well represented at 
such auctions. By such purchasers parts of engines, too, can be 
adapted to engines already in use. but requiring repair, whilst the 
cost is confined to that involved in scrap prices. Such men are 
not led astray either when lots are sold in bulk or by weight. Of 
the same class, too, there were a few middlemen who made some 
excellent profits by purchasers even at Millfields. é 

Copper and tin and tin-plates likewise sold at rates which suffi- 
ciently indicate the prevailing high prices of other metals besides 
iron, either cast or wreught. Old copper tubes fetched 8d., and 
engine brasses from 73d. to 8d. per lb., and charcoal tin-plates 
from 44s, to 51s. per box. At the prices that were realised here, 
the property sold hardly a year ago at the Albion Ironworks, in 
this district, would have produced twice the aggregate which that 
auction produced. ‘ 

The foundries and heavy engineering establishments are almost 
as greatly inconvenienced as are the ironmasters by the small 
amount of work the men are doing. The necessity for their 
labour is, however, as great as ever. There are few firms who 
have not got good orders in hand for nearly all the classes of work 
produced at all such establishments in this part of the kingdom. 
Alike, however, with reference to them, and to nearly all the 
other branches who consume iron in large quantities, the new 
orders coming in are very few. There is a manifest disposition on 
the part of customers to curtail their purchases. Wherever the 
wants can be postponed until a future day, if it is only a few 
months hence, Saou are —— to run the risk of even higher 
prices at that time rather than pay the present rates. At the 
same time, there are those who cannot wait; and as they must 
have the goods, they are giving makers’ prices, 

The quotations on ’Change to-day in respect of general goods 
show that ordinary coil chain which in July last ranged, delivered 
in Liverpool, at lls. per cwt. for the 2 size up to 16s, for the 
4 size, now ranges from 22s. to 50s. 6d.; whilst iron jack chain, 
which was formerly 60 per cent. discount, is now 50 per cent. dis- 
count, and brass jack chain, which before was 50, is now 40, 
Bolts (Tower No. 9, 1d. per inch), which were formerly 75 per 
cent., are now 52) per cent. discount. Wright’s patent anvils, 
that were 26s. per cwt. twelve months ago, are now 31s.; and 
Wooldridge’s are advanced from 23s. to 28s. Gd. per cwt. 
Attwood’s hand hammers are 32s.; and sledge 1s. less per cwt. 
Nails are, for ‘‘ corde’s,” 20 per cent. from M., and 15 per cent, 
from “ cwt.” nails; ‘* Walker's” ‘‘ horse” are 15 per cent. dis- 
count; wrought rose are, for fine, 174 per cent.; and common, 12} 
per cent. discount. Wrought Canada spikes that in July, 1871, 
were 10s. 6d. per cwt., are now 20s, 3d.; those that were 12s. are 
now 22s, 6d.; and those that were 13s. 3d. are now 23s. 6d., with 
other sizes in the like proportion. Wrought nails will not, how- 
ever, long remain at this figure, as the men will quickly have the 
advanee for which they have for some time past been 
striking. They wanted 20 per cent.; their masters offered them 
15. But the men insist upon the full pound of flesh, and they 
will soon get it. As to cut nails, those from din to Gin. are 
22s, per cwt.; brads are 50 and tacks 671 per cent. discount, and 
a further advance may be confidently expected. The present dis- 
count of Nettlefold’s screws is 45 per cent. As to locks, ‘* Car- 
penter’s ” rim have advanced 25 per cent. The present discount 
upon fine plate locks is 4 per cent. and best 30 per cent. The 
ordinary make of common spades and shovels, upon which the dis- 
count was formerly 60 per cent., are now 424 per cent., whilst the 
cast-steel quality that were 40 are now 17} per cent. 

The currycomb makers put up prices a further 30 per cent. on 
Wednesday night, making 70 per cent, in all. 

We understand that Messrs. Heaton, of this town (Birmingham), 
have entered inte a contract with the English Government to coin 
a large quantity of silver. It is to be delivered in the course of 
this year. 

Slemede known that the directors of the Nut and Bolt Company 
have for some time been in negotiation for the purchase of the 
Cwmbran blast furnaces, which immediately join their works at 
Cwmbran. Terms have now been arranged, and the furnaces will 
in the future be worked by the Nut and Bolt Company. It will 
be remembered that the chief cause of the losses on the operations 
of the company last year was the want of iron to carry out their 
contracts expeditiously ; but now that they have acquired the 
blast furnaces, this difficulty will not again-have to be contended 
qvith. It may be added that the Cwmbran pig has always stood 
alesqzvedly high in the iron market, and commanded special prices, 
owing £0 the excellence of its quality. 

On Fyiday zigh¥ a fire was discovered at the Britannia Wagon 
Works, Saltley, neay Birmingham. It ccmmenced in the bending 
— ae be Be timber yard, where = _— 

arge stacks of wood in v: reparation. To the sal- 
vation of this of the premises dob of the firemen were 
directed, and they pelt by deppernie work jin staving off the 
fiames from the adjoining persons the buildings, containing 
finished carri intended for Russia and other parts of the Jan- 
fineng. The was confined to the shop in which it originated. 
Phe annege will probably amount to 2000, which is covered 
ere 
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RecENTLY the waters of Lake Qntaio pose two feet and 
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NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE ScoTcH PIG IRON MARKET—ANOTHER ADVANCE IN PRICES— 
THe Iron AND STEEL Instirute or Great Britatn 
SratvE TO JAMES CARMICHAEL—THE COST OF COAL -~SUB- 
STITUTION OF WATER AS A PRIME MOVER—SHIPBUILDING ON 
THE CLYDE AND THE CART— SHIPMENTS OF PIG IRON — THE 
COAL TRADE: Shipments —THE PaistEY Gas Works — THE 
DunDEE HARBOUR WoRKS, 

Fancy prices are the rule in the Scotch iron trade. There is really 

no iron to sell. Makers are for the most part sold well forward, 

and are thus unable to take full advantage of the prevailing 
quotations ; but what parcels there are in the market the brokers 
buy up with avidity. | The demand is as pressing as ever, and in 
view of the steady upward tendency of prices, makers are un- 
willing to enter into contracts for next year’s delivery, except at 
very high rates. On the other hand, holders are acting with 
great caution, not knowing when a reaction may take place, and 
are little disposed to “‘ bear” the market, if they could even do so. 

Makers’ brands are now quoted as follows :—Gartsherrie, No. 1, 

147s, Gd.; No. 3, 128s.; Coltness, No. 1, 150s.; Summerlee and 

Langloan, No. 1, 145s.; Govan, No. 1, 129s.; Calder, No, 1, 145s. ; 

Carnbrae, No, 1, 155s.; Monkland, No. 1, 130s.; Eglinton, No. 1, 

12%s.; Glengarnock, 143s. 6d. The pig iron market has been 

exceptionally animated for the past few days, and prices have 

risen fully 7s. per ton since the date of our last week’s 
report, On Monday the market was strong at an advance 
of 5s. per ton on Friday’s rates. From 125s, to 127s. 6d. prompt 
was paid, closing firm, buyers 126s. 6d. prompt. On Tuesday the 
market was equally strong, and there was no slackening of quota- 
tions. The make of iron in the West of Scotland continues to 
exceed in point of quantity that of any previous period in the 
history of the trade, but it is feared that the troublesome disposition 
of the miners, and their determination to restrict supplies of coal 
and ironstone, will have the effect of causing some Plast furnaces 
to be blown out. The deliveries ex warrant stores are at the rate 
of upwards of 20,000 tons per month, and if this goes on it is evident 
that, sooner or later, when the resources of the warrant stores 

—which are supplementary to the ordinary normal production- 

are exhausted, there will come a famine in the supply. In view 

of the probable occurrence of such a contingency makers and 
holders fully expect that prices will yet ascend from 20s. to 30s. 
per ton ; that, in short, ordinary warrants will be quoted, within 

a few months, at from 140s, to 150s. per ton. 





The programme for the forthcoming meeting of the Iron and 
Steel Institute in Glasgow has now been all but completed. Papers 
will be read by several gentlemen intimately associated with the 
Scotch iron and coal trades, including one from Professor Geikie | 
on the mineral resources of Scotland, and another from Mr. 
Stevenson, of Airdrie, on his new mcthod of reversing rolling mills. 
The reading and discussion of papers will last over the first three 
days, and on the fourth day there will be an excursion to Loch 
Lomond, During the meetings special trains will run to Coat- | 
bridge and other centres of the iron and coal trade, to give | 
members of the institute an opportunity of inspecting the prin- | 
cipal works. The leading shipbuilding and engineering works on | 
the Clyde will also be thrown open, 

The proposal to erect a statue in Dundee to James Carmichael, 
the inventor of the ‘‘ fan blast or blowing machine,” for heating and 
melting iron, has taken a practical shape in Dundee, where he has 
carried on an engineering trade since the year 1810. It was also 
Carmichael who first devised the system of working steamboat 
engines from the deck of a vessel. 

A few days ago the Z'imes, in a leader on the enormously in- 
creased cost of coals, remarked that it would probably tend to 
drive us back to the simple powers of nature—water and wind. 
The prediction of the leading journal has already been verified in 
the experience of a firm in Greenock-—Messrs. Fleming, Read, and 
Co., spinners—who in consequence of the extraordinary rise in the 
price of fuel have made an application to the water trust for a 
supply of water to drive their machinery. Other firms, I have 
reason to believe, contemplate a similar change. If this is carried 
out on anything like a large scale, the cost of fuel will soon be 
reduced ; but it happens, unfortunately, that the iron manufac- 
turers, who are the largest consumers of coal, cannot fall back 
upon either water or wind for the supply of their furnaces, and 
the demand in that direction, is therefore likely to continue undi- 
minished, 

Shipbuilding in the West of Scotland is assuming more gigantic 
proportions than ever; and, seeing that nearly all the old- | 
established firms have their hands full of work, new firms are | 
coming into the field. There is a rumour that a new shipbuilding | 
yard is about to be commenced in Greenock, on the premises in | 
Cartsdyke lately occupied by Messrs. Robertson ond Co, At- 
tempts are being made also to draw a share of the shipbuilding 
trade away from the Clyde to its tributary, the Cart, on which 
Messrs. Hanna, Donald, and Wilson have laid out a yard. This 
firm have now on hand a vessel of 1000 tons, 220ft. long, 2sft. 
broad, and 22ft. deep, intended for the Italian Government. She 
is the largest vessel ever built on the Cart, and when completed 
she will be launched on her broadside, owing to the narrow width 
and inadequate depth of the river. It is in contemplation to 
make such improvements on the Cart as will facilitate the growth 
of shipbuilding, and increase its capacity for navigation. It this 
were done on anything like an adequate scale, Paisley might 
become no unworthy rival of Glasgow and Greenock in the 
shipbuilding trade. 

We have again to report a decided falling off in the ship- 
ments to foreign ports, not because the demand from abroad 
has diminished, but because the quantity available for export 
is every day becoming less. The total shipments of Scotch 
pig iron for the past week amounts to 12,323 tons foreign, 
and 4785 tons coastwise, being a total of 17,108 tons, as com- 
pared with 19,110 tons for the corresponding period of 1871, 
This difference is likely to become more marked as the winter 
advances, and the navigation of the Baltic and other ports is 
interrupted, so that we may then caloulate upon having larger 
—_— for home consumption, 

ere is again an advance of 1s, 6d, to 2s, per ton in the price 
of coal for manufacturing p Domestic qualities have 
not gone up in the same proportion, hecause the use is limited 
during the summer months. [¢ is fully expected, however, that 
with the advent of winter there will be a considerable rise in the 
price of household coal. The quantity of coal shipped from 
Scotch ports during the week was 18,519 tons foreign, and 18,496 
tons coastwise, bejng a total of 37,015 tons as compared with 
37,288 tons for the corresponding period of last year. 

Considerable extensions have been made during the past year 
on the Paisley gasworks, A new bench of retorts, 106ft. in length, 
has been There are altogether eighty-eight retorts in this 
bench, placed in a perpendicular position to the furnaces, The 
productive power of the new works and the old together is esti- 
mated at one million cubic feet per day. A new condenser has 
heen erected in the centre of the works, consisting of eight heavy 
columns, resting on a jatticed cast iron base. These columns, 
which have heen constructed on the annular principle, are 24ft. in 
height, and are unjted at the top by a canopy. The cost of the 
ad oot” mede to the works this year will not be much short of 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: The market; Great demand for 
iron: Higher prices—RUMOUR OF FURTHER AGITATION AMONGST 
THE IRONSTONE MINERS—THE BoarRD OF ARBITRATION AND 
THE WAGES QUESTION : Twenty per cent. advance conceded: The 
sliding scale suspended—THE COAL TRADE—SHIPBUILDING AND 
ENGINEERING —-PRICES, 

For the past few months the production of Cleveland iron has 
been far beneath the legitimate demand, and the consequence has 
been a gradual advance in price. The attendance on ‘Change at 
Middlesbrough on Tuesday was rather smaller than on the pre- 
vious market day, but the inquiries for prompt delivery were 
more pressing than ever. The few holders of pig iron who were in 
a position to quote for immediate delivery were asking as much as 
120s, per ton for No, 1, and 115s. for No, 3. At those high rates 
I did not hear of a single sale, but I did hear of parcels of No. 3 
being sold at 95s, per ton for delivery next year. Every available 
blast furnace is in operation, and makers are doing their utmost 
to procure materials in order to keep them going as fully as possi- 
ble. Owing to the difficulties in getting coke, the make of iron is 
very much restricted. A rumour on ‘Change to the effect that 
the Cleveland ironstone miners intended asking for another 
advance of 2d. per ton in their wages caused consider- 
able apprehension. Some of the ironstone miners who 
were present declared that if the men adopted any means 
to force such an advance after the recent increase which had been 
conceded they would close the mines for a time because they 
could not work them at a profit. There are firms who fortunately 
possess ironstone and coal mines, coke ovens, blast furnaces, and 
finished ironworks, and to these firms an advance on the stone 
would be a trifling matter considering the prices they are getting 
for their iron. But the largest ber of ironst mine owners 
are not directly interested in ironworks, and simply say that they 
cannot afford to give any more money for labour than they are 
now doing. Should the miners persist in asking for an increase 
many of the mines will certainly be closed. 

In the finished iron trade there is a brisk business. There is a 
large amount of work in hand in the North of England which has 
been placed at remunerative prices, Contracts are being obtained 
now at the market quotations. 

I mentioned last week that the Board of Arbitration would hold 
their meeting at Darlington on Monday, to consider the wages’ 
question. They did so, The standing committee regretted to find 
that several instances had again arisen in which the operatives had 
ceased work without due notice, and had thus occasioned much 
loss and inconvenience to the employers. The committee strongly 
urged upon all members of the board the necessity of always con- 
tinuing at work when any dispute arises, as one of the fundamental 
principles of the arbitration system is that the various establishments 
shall be kept in regular operation, With regard to the wages of 
the ironworkers, the following extracts of the minutes of the iron 
maaufacturers’ meeting at Newcastle on the 20th inst. were read : 
—‘* A communication was received from the Standing Committee 
of the Buard of Arbitration, requesting the employers to consider 
the present position of the wages question. A communication 
was also real from the operative representatives of the board, 
through Mr. Kane, requesting that the sliding arrangement might 
be so far modified as to bring to the northern workmen the same 
advance of wages as those yielded by the Staffordshire scheme, 
The employers, considering the exceptional state of the iron trade 
now prevailing, consent to suspend the northern sliding scale unti‘ 
the end of the year, and so long in January as will enable the 
accountant to report upon the realised selling prices for 
the months of October, November, and December, being the period 
from which the accountant in Staffordshire will make similar 
investigation. The employers are willing to make a further ad 
vance of wages equivalent to 12) per cent., making 20 per cent. 
altogether, to take effect from July 22nd, and to continue in 
force until the end of January next. In January they propose 
that the sliding scale system shall be fully considered by the 
board, and that, failing agreement as to the permanent form it 
shall take, the matter shall be referred to an arbitrator, with 
power to make the award date from January Ist, 1873. The em- 
ployers would have considered the possibility of making the 
advance of 12} per cent. date from July Ist, but they wish to 
mark their sense of the illegal and irregular manner in which 
a large number of the operatives acted by suspending work 
without due notice. This advance is to be applied in the 
same manner, and to the same classes of workmen, as the advance 
of 74 per cent. It must be understood that this rise in wages is 
conceded on the distinct understanding that at the end of this 
half-year there shall be no suspension of work pending the settle- 
ment of the wages question for the first part of 1873, and that the 
ae representatives are requested to give their guarantee to 
this effect. The employers further trust that all members of the 
board will use their influence in carrying on the various depart- 
ments of the respective works with greater regularity than has 
been the case during the last few months. 

** The committee trust that this memorandum will effectually 
dispose of the wages question during the remainder of the year, 
by the end of which time they may be in the possession of such 
data as will meet, in some permanent manner, the difficulties 
which have now presented themselves.” 

The employers were requested to reconsider that part of their 
memorandum which fixed the date for the advance at July 22, 
and desired to date it from the Ist inst. After a short delibera- 
tion the following resolution was passed : — ‘*The employers, 
having given due consideration to the request of the operative 
members, to the effect that the advance of wages conceded by the 
memorandum of July 20 shall date from July 1, cannot mon & to 
this ; but, being desirous of marking their appreciation of the 
efforts made by the operative bers of the standing ittec, 
and some other of the operative members, to prevent the men 
from leaving work, and to get others to return to work, have 
agreed to fix the date of the present advance at July 15.” The 
way in which the wages question has again been settled is a ques- 
tionable proof of the value of arbitration. I intimated last week 
that the sliding scale would, in all probability, be abandoned. 
It has been abandoned, and it will be exceedingly difficult to sub- 
stitute any other basis for regulating the wages question, 

I am informed that the Rritannia Ironworks, Middlesbrough, 
have been sold. Those works, which comprised 120 puddling 
furnaces, were the property of 4 company, of which Mr. B. 
Samuelson, M.P., was the largest partner. The purchaser or 
purchasers intend to dispose of them to a limited frability com- 
pany, which, I believe, is in course of formation. 

The coal and coke tradeg continue in a most prosperoys state, 
The coa] trade have conceded anqther advance of 15 per cent. ta 
the Durham pitmen, and hope that they will not work less than 
four days a week, which they say is the ‘average amount they now 
do. The men really ought in these prosperous times for thie coal 
trade te work at least five days a week. 

There js rather less inquiry far steamers and gather iron ships, 
but at present all the builders on the north-east cogst have plenty 
of orders to keep them going ‘ some time. 

Engineers are very busy. Marine engines gre still in request. 
Bridge building js in a satisfactory condition. 

‘The prices of iron are as follows :—No. }, oy Gd. ; No. 2, 
£5 11s, ; No. 3, £5 Ss, bd. ; No. 4, £5 7s. Od. ; M., £5 7s. ; W., 
£5 6s, 6d. ; refined metal, £5 1 an d ipop— 
Common bars, £12 ; best ditto, £12 10s. ; cable ir £12; angle 
iron, £11; sheets, £14 15s. ; ship-plates, £12 Jo bois lates, 
E13 10s, 5 pals, £10 1, j puaal i bars, £0 ; wrought tron girlere 
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THE ENGINEER. 
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NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 

CONTINUED ACTIVITY OF TRADE—THE FAIRLIE LOCOMOTIVE— 
DIFFICULTY IN OBTAINING STAFFORDSHIRE IRON—ROLLING 
AND ARMOUR-PLATE MILLS—WAGES AGITATIONS AT ROTHER- 
HAM AND PARKGATE—STAVELEY COLLIERS’ ADVANCE—AD- 
VANCED PRICE OF COKE --OUTPUT OF COAL IN SouTH YorK- 
SHIRE—CUTLERY FILE, EDGETOOL, SAW, AND SHEEP SHEAR 
TRADES—EXTENSION OF WORKS AND NEW COMPANIES—NEW 
COLLIERY UNDERTAKINGS. 

In almost every branch of trade the utmost activity pone, 

and, if it be possible, is nore excessive in the heavy branches than 

others. For tires, Vickers and Co.’s crossings, Bessemer steel 
rails, and all kinds of material used in the construction and main- 
tenance of railway permanent ways, the demand is enormous, and 
proceeds not only cons the home lines, but from Germany, Bel- 
gium, Russia, India, and the United States. Very good accounts 
are Peta of the manner in which the Fairlie engine, manufac- 
tured by the Yorkshire Engine Company, Sheffield, has passed its 
trial on the Grand Luxemburg Railway. It is understood that 
the company named have heavy orders on hand for these and other 
locomotives for India, the Continent, and certain South American 
countries, A good deal of difficulty is experienced by firms in 
this district in obtaining deliveries of the various makes of Staf 
fordshire iron, which are much in use here. Several of the leading 
firms in that district quote angles at £16 10s, to £17; bars, £16; 

T’s, £17 ; strips, £18 ; sheets, single, £21; and doubles, £22 10s, 

The Sheffield rolling mills and tilting forges are working 

incessantly day and night, but are utterly unable to cope 

with the demands made upon them for the production 
of sheets, rods, plates, and other articles used in the various 
local trades. ‘The armour-plate mills at the Atlas and 

Cyclops Works are actively employed on orders from the 

British and one or two foreign Governments, and are turning out 

an increased tonnage. At the Atlas Works new machinery has 

been put down in order to meet the demand that has arisen for 
plates, shields, casements, &c., of a larger size than hitherto. 

The wages question in Staffordshire and the Cleveland district 

has been a subject of much anxiety to manufacturers in this 

locality, but although a considerable advance has in each instance 
been given it has as yet had no effect upon the influx of orders 

from all quarters. The Rotherham ironfounders, moulders, &c., 

are agitating for an advance of wages; as also are the puddlers 

and ironworkers at Parkgate. In each instance the demands of 
the men appear likely to be complied with; at Staveley the 

— have, I understand, had a rise ef 5 per cent. given to 

them, 

The Yorkshire, Derbyshire, and Durham Coke (not Coal as has 
been erroneously stated in several newspapers) Association have 
decided to advance the price of coke to 35s. per ton on August 1. 
This advance has been expected, and the price has already, in 
aay instances, been paid, but it nevertheless adds another to 
the long list of embarrassments suffered by the steel manufac- 
turers and iron founders, That the coke and coal owners 
have a right to make the most of their present oppor- 
tunity no one can deny, but at the same time no reason- 
able business man can be found to justify the advance on 
the ground of increased cost of production, which has been to the 
a concerned but very trifling. The output of the South 

Yorkshire colliers is still far less than it ought to be, and the men, 
notwithstanding the good advice given to them at their demonstra- 
tion last week, do not seem alive to the fact that the present is 
an opportunity for them of so golden a nature that it may never 
occur again. In various kinds of cutlery advances are being made 
in consequence of the increased cost of material and labour. 

The principal file and edge-tool manufacturers continue to 
receive orders of great bulk from the Continent and colonies, not 
to speak of the United States, but they are much hindered in the 
execution thereof by the indisposition of the men to make full 
time, Advices from the States do not, if they are to be relied 
upon, promise so active a full trade as had been anticipated. Saw 
makers and sheep shear mauufacturers are in receipt of good orders, 
but hardly of so bulky a nature as hitherto, particularly in the 
tirst named trade. 

On every side extensions of works are going on, and many new 
‘‘ Limited Liability ” concerns are being registered, either by the 
transfer of old businesses or by new undertakings. 

The colliery activity of the district is likely to be heightened by 
the opening up of about 900 acres near South Normanton, and of 
an‘extensive coal-field between Dewsbury and Wakefield. 

The Blackwell Colliery Company, at South Normanton, have 
just reached the black shale bed at a depth of 300 yards, and are 
pushing operations vigorously forward. I understand, but will 
not absolutely vouch for the strict accuracy of my information, 
that John Brown and Co., Sheffield, have secured the coal-field 
referred to in their last annual report, and that it will amply 
meet all their requirements in that direction, which are something 
like 6000 tons weekly. Since writing the above paragraph I learn 
_ the colliery purchased is the Aldwarke Main, near Rother- 
ham, 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 
FirnM TONE OF THE IRON MARKET--ACCUMULATION OF FOREIGN 

ORES—SPANISH ORE—PURCHASE BY DOWLAIS OF A MINE: 

Probable laying down of a railway—SoME OLD CONTRACTS FOR 

RAILS STILL BEING WORKED AT £8—TRADING COURTESIES— 

LvusINESS OF THE WEEK—SWANSEA AND ITS TRADE: New 

companies; Court Herbert Colliery: Colliers’ tactics: Mass 

meetings ; Resolutions; End of the strike in the Forest of Dean— 

MARKED ADVANCE IN COAL—SINGULAR EXPLOSION—RAILWAY 

RETURNS—DEMAND FOR PATENT FUEL—STRIKE OF BRAKES- 

MEN—Mk, MACDONALD AND HIS VIEWS, 

Tue tone of the iron market is firmer than ever, and not even a 
solitary incident has ‘‘ cropped” up to indicate any change from a 
most satisfactory condition. In my perambulations around the 
ironworks I have noticed one little circumstance, which shows 
that ironmasters are tolerably well satisfied with the prospective 
view of things. Iron ore is being accumulated in great quantities, 
and every possible place is seized upon as storage ground. The 
trade between this district and Spain is now become one of con- 
siderable importance. e quantities of ore continue to arrive 
at Cardiff, Briton Ferry, and Swansea, and are rapidly sent inland, 
while Dowlais and other works receive also considerable quanti- 
ties from the North of England. I have understood that Dowlais 
has been 1epresented in Spain by several gentlemen of ability and 
sound trading capacity, and that the result of these visits 
will be, first, the purchase of a mine at Bilboa, and very 
likely the making of a railway from the mine to the 
docks. At present the old primitive arrangement is carried on 
of employing mules and oxen in the conveyance of ore, and the 
result is the tardy despatch of ore somuch complained about. In 
doing this Dowlais set a notable example ; but my informant, 
a reliable gentleman interested in the make of iron, adds another 
naga of information, that iron works by other companies will soon 

e established there. A great deal of Spanish ore is now received 
in returning collier vessels, and as these same vessels formerly 
returned with worthless alone, it follows that somewhere 
or other there is a good profit realised. 

Iron in all stages and conditions remains at high quotations, but 
it must not be forgotten that though for new business £10, and 
even £11, may be realised for best rails, there are contracts in 
hand that do not exceed £8. I know of one tleman in par- 
ticular, who, when rails were low, k 
when the figure rose to £8 he went in heavily, 
quantity to work off at this price, a 


out of the market, but 
and has still a 
am glad to note, 





work together with unanimity. One instance: I have heard of 3000 
tons of puddled bar being sold at a reasonable figure to another. 
Since my last, Rhymney works have oat — _— of 
their — rails to Wilmington; Cyfarthfa, to New York; Dow- 
lais, to Stettin and America; Blaina, to Kénigsberg ; Blaenavon, 
to Boston; Aberdare, to Holbeck and New York; and Ebbw Vale, 
to Norway. Look where I may there is no lack of busi 


and with a light and stern. She is fit 
compound surface con engines, constructed > 
Maudslay, Sons, and Field, of London, combining all the latest 
i»provements for economy of fuel. The engines worked exceed- 
ingly well and were i ly easy to handle, The Glenavon, 
t hi uilt by Messrs. T, and W. Smith, of North Shields, 


She is a flush-decked vessel, with open bul cli steni, 
tee with pair of 
‘essrs. 





though, of course, the high price of rails of any quality 
prevents a much larger trade from being otherwise done. 
ig, as usual, keeps dear, and hematite is out of the 
market. Swansea continues a thriving trade in_ silver, 
coal, tin plate, and steel rails ; but its lack of iron ore renders it 
dependent on other parts of the district. A leading tin-plate 
maker told me this week that he had never known trade so yood. 


to the order of Monee Elliott, Lowrey, and Dunford, has also 
made a trial trip, when she proved by her speed and sea-going 
qualities fully equal to the expectations formed of her. Her 
— have been manufactured by Messrs. Ravenhill, Hodgson, 
and Co., of London, on the pound principle, and are of © 
J0-horse —- nominal, The vessel’s dimensions are 214ft. by 








The difficulty lies more in executing than in getting b The 
new iron pos f coal companies, Messrs. Brogden and the Dunraven, 
are being floated well, and the old ones are quite independent of 
chance custom. At the new shaft in the Court Herbert Colliery, 
Neath, the deep seven foot vein has been struck, and this — 
tant success has been received with general satisfaction. The 
colliers, as usual, continue their lamentable course of keeping up 
the _— of coal by putting as little on the banks as it is 
possible to put. hough the demand for coal is steadily 
increasing, scarcely half enough is brought up from the pits. 
I am assured that in the Aberdare Valle the men upon 
an average work only four hours a day. The cry of eight 
hours a day is simply a farce, Coalowners would very 
glad to get the men to work eight hours a day four days a 
week, and take Mondays and Saturdays as holidays, but this the 
colliers cannot be persuaded to do. The demand of the colliers is 
an advance of wages and eight hours a day, and, so far, this is 
made in such a general and indirect manner that nothing comes of 
it. Positive action is, however, determined, and large mass 
meetings have been held in several places in the district this 
week, when strong speaking was the order observable throughout. 
At one of these meetivgs, held at the Waun, near Merthyr Tydfil, 
about 4000 men were present. One of the speakers told them 
that the union now numbered upwards of 54,000 members, and 
they had invested £3186 in the Bank of England. There was a 
great deal of declamation in the assumed fact that ironworkers 
and colliers were not paid in proportion to the advance in the 
price of coal and iron, the old custom being, it was urged, 
departed from, namely, that every £1 increase called for an 
advance of 10 per cent. tothe men, Mr. Henry Thomas at the 
close of the meeting moved a resolution, thanking the House of 
Commons for supporting and passing the Mines Regulation Bill ; 
the Wages Bill, as usual, came in for censure, and the eight hours 
movement for undiminished war but the upshot of the meet- 
ing was practically nothing. Iam glad to record the ending of 
the strike in the Forest of Dean. The Park End colliers have 
now obtained an advance of 20 per cent. since the movement. 

Coal is gone up 100 per cent. from what it was six months ago, 
and prospects are still higher. Instances are common of 20s. for 
steam coal, and house coal is now getting near this figure, and not 
enough to be had at the price. A sad explosion occurred at 
Penyclawdd Colliery last week, by which two men were killed 
and others injured. The men were heating a piston of an engine 
in the blacksmiths’ shop when it exploded. It was the opinion 
of the jury that water had accumulated in the piston, and steam 
being generated an explosion followed. 

The returns of the various railways in Wales show a great in 
crease. The Taff Vale in particular last week had an increase of 
£2700 over the corresponding week in July, 1871, and Rhymney 
showed an improvement to the extent of nearly £700. Patent 
fuel is steadily increasing in request, and large shipments have 
been made. The Bute brakesmen have struck at Cardiff for an 
advance of 10 per cent. Mr. Macdonald has published a letter 
in a contemporary, with the object of showing that it is to the 
demand for iron, and consequent advance of all necessary materials, 
that the price of coal is maintained, but I adhere to my belief 
that the chief reason is the action of the colliers in keeping back 
the supply. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE COAL SUPPLY QUESTION : Mecting of miners’ delegates—DANKS 
ROTARY PUDDLING FURNACES—PRESENTATION TO MR. FLETCHER, 
OF THE NORTH-EASTERN RaAILWAY—JOHN Brown anpD Co, 
(Lim1TED)—TRIAL TRIPS OF NEW STEAMERS—COAL IN THE OLD- 
HAM DISTRICT—THE WEST YORKSHIRE IRON TRADE—THE TrEs- 
SIDE DISTRICT—NEW COAL SINKINGS~ PUDDLING FURNACES IN 
THE NORTH OF ENGLAND. 

A MEETING of ‘miners’ delegates was held at Farnworth on 
Monday night, to consider the present exceptional state of the 
coal trade. Mr. J. Worrall occupied the chair, and the number 
of miners represented was 3000. Much dissatisfaction was ex- 
pressed at the high price of coal, and Mr. Halliday, president of 
the Amalgamated Association of Miners, stated that although the 
miners were receiving wages slightly in excess of those paid in 
1866, still they were scarcely in as favourable a position. Mr. 
Halliday also denied that the enormous advance in the price of 
coal was due in any appreciable degree to the rise in colliers’ 
wages. He stated that whilst the entire advance to the men 
amounted to only 1s, per ton, the masters were keting no less 
than 7s. 9d, per ton. Mr. Halliday also denied that a less quan- 
tity of coal was being got under the short than under the lon 

hour system, and he drew attention to the fact that 4,000,000 

tons more was got in 1871 than in 1870, The propriety of 

asking for a further advunce of wages was discussed, but the 
feeling of the meeting seemed to be averse to taking any action at 
present. 

A pleasing ceremony was on Saturday witnessed in the North- 
Eastern Railway Company’s workshops at Gateshead, on the 
occasion of a handsomely illuminated address being presented by 
the workmen to Mr. Edward Fletcher, the superintendent of the 
locomotive department. The address is surmounted by a small 
portrait of Mr. Fletcher, and immediately beneath this is a 
capitally painted view of the portico and general exterior of the 
central station, and, at the bottom, there is an equally finished 
sketch of the High Level Bridge taken from the Rabbit Banks, 
which also shows very effectively the Old Keep, St. Nicholas, 
All Saints, and other prominent objects in the distance. A num- 
ber of small medallions are arranged immediately round the 
inscription, and while the topmost couple consist of portraits of 
Watt and Stephenson, the remainder are devoted to a picturesque 
history of engine building from the very earliest period, up to the 
time when the Rocket was turned out as a marvel of sean 
skill, and workmanship, Larger m ions, as might reasonably 
be expected, reveal the perfection to which locomotives have now 
arrived, a magnificent engine and tender occupying the post of 
honour at one side of the station, and a famous “ saddleback ” 
being conspicuously placed on the other, while similar receptacles 
are also made to contain tings of Mr. Fletcher’s residence at 
Greenfield House, a fine interior view of the central s‘ation, the 
new “‘ engine stables ” at Gateshead, the immense workshops on 
the Rabbit Banks, the Dean-street railway arch and the Side, and 
also a fine sketch of the entrance to Tyne Dock. ing each 
side of the bridge scene, at the bottom of the address, are the 
figures of a fitter and blacksmith—each represented in their 
working garbs—and beneath these, again, are small shields bearing 
the arms of Newcastle, Gateshead, and the North-Eastern Railway 
Company. The address is mounted in a massive gilt frame. 

Yesterday week the steamer Japan, lately launched by Messrs. 
C. Mitchell and Co., Low Walker, left the on her trial trip. 
The vessel has been built for Messrs. A) and Co., of Calcutta, 
and is intended for the India and China trade. Her princi 


princi; 
dimensions are :—Length, 350ft. ; beam, 37ft. 4in. ; depth, oat 





28ft. by 154ft., with a dead weight capacity of 1100 tons. This 
t is intended for the Baltic, Spanish, and coasting trades. 

The trial — of the Normanton (s.s.), built and engined by 
Messrs. Oswald and Co., Pallion, Sunderland, for Messrs, Edward 
Buckingham and Pope, of Leeds, proved satisfactory. The vessel is 
of the following dimensions:—Length between perpendiculars, 
215ft.; breadth, 29ft.; depth in hold, 17ft. 3in.; register ee 
851; classification, eighteen years red Liverpool registry. he 
engines, which are on Messrs, Oswald’s improved inverted cylinder 
compound surface condensing principle, are of 70-horse power 
nominal, The cylinders are of 25in. and 48in. diameter respec- 
tively, both having a stroke of 33in. The boiler is on the cylin 
drical return tube principle, and constructed for «a working 
pressure of 651b. per square inch. During the trial the revolu- 
tions of the engines averaged 68 per minute, with a pressure of 
62 1b. of steam, and mean vacuum of 20in., and indicated a power 
of 430 horses, giving a speed to the vessel of nine knots. 

On Friday the price of coal in the Oldham district was advanced 
by 1s. 8d. per ton, making a total advance of 4s. 2d. for the week ! 
In the same district great dissatisfaction prevails among the men, 
in consequence, as they allege, of the low rate of wages com- 
pared with the high price obtained for coal, and at Denton-lane 
colliery 100 men are on strike, while at several other pits notices 
to leave work, preparatory toa strike, have been served upon the 
employers, 

The iron trade in West Yorkshire has been a shade quieter so 
far as prices are concern 

The Bowling Iron and Steel Cepery, are about putting into 
blast a new furnace of large capacity. There are also some ex- 
tensions on a very Jarge scale being made at the West Yorkshire 
Iron Company’s works at Ardsley. A new railway, intended to 

permeate every section of the large area on which the Bowling 
onsets stand, is now nearly completed, and the transhipment 
of all the heavy products (both iron and steel) of these works, as 
well as of the company’s black bed coal, when they have any to 
spare, will be effected with extraordinary — The —s 
of the Eagle Forge at Bowling has been followed by the forma- 
tion of a new road to the east of the forge, which affords easy 
communication with the large plate mills, and in consequence 
ingots, plates, and other heavy weights can be transferred expe- 
ditiously. At the steel works there is much activity in making 
both heavy and light castings, including propeller blades of 30 cwt. 


each, 

All branches of industry are busy in the Teesside district, and 
there are orders on hand which will afford employment for several 
months to come. Shipbuilders are well off for orders, and engi- 
neers and founders have plenty to do, 

It is said there is now little doubt that sinkings for coal are 
shortly to be made on the Hylton estate, lying midway between 
the Usworth and Monkwearmouth collieries. It is believed that 
all the important seams of coal worked at the two collieries named 
above will be found on the Hylton estate in the greatest perfec- 
tion, so that there is eve Emogee of a first-class coal work there. 

There are now 1990 puddling furnaces in the North of England, 
by far the ter number being on Teesside. At Middlesbrough 
Messrs. Bolckow, Vaughan, and Co, (Limited) have 67 ; Hopkins, 
Gilkes, and Co. (Limited) have 100; Fox, Head, and Co. have 
40; Jackson, Gill, and Co, have 32; the West Marsh Iron Com- 
pany have 20; the Britannia Iron Company (Limited) have 120 ; 
and Jones Brothers and Co. have 21. At-Stockton the North 
Yorkshire Iron Company (Limited) have 59; W. Whitwell and 
Co., 33; J. Holdsworth and Co., 21; the Stockton Malleable Iron 
Company (Limited), 58; the Stockton Rail Mill Company 
(Limited) , 70; West Stockton Iron Company (Limited), 23; 
Bowesfield Iron Company (Limited), 30; R. Jaques and Co., 6; 
and Messrs. Shaw, Johnson, and Reay, 20. At Hartlepool the 
Hartlepool Malleable Iron Company have 32 ; T. Richardson and 
Sons, 109; and the Stranton Iron and Steel Company, 20. At 
Darlington the Darlington Iron Company ha-e 19; the Skerne 
Company, 58; Fry, Ianson, and Co., 32; and Mr. Thos. Vaughan, 
36. At Bishop Auckland, Bolckow, Vaughan, and Co, have 101, 
and Mr, Thos, Vaughan has 30. 
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A VERDICT for 30,348 dols. has been returned in the Supreme 
Court at Northampton, Ma:s., in favour of the Florence Sewi 





Machine Company against the Grover and Baker, Wheeler an 
Wilson, and Singer Other cases, turning on the same 
ae hoy pending between these companies, involving about 
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UNDER THE WEALDEN. 
No, IL 


. Geoxoey is a young science, and has sometimes shown 
one of the faults of youth, in being a little too positive. 
Even so admirable a philosopher as Sir John Herschel was 
slightly infected by this spirit when dealing with a geolo- 
gical subject. In a dissertation specially designed to show 
the danger of imperfect knowledge and hasty generalisa- 
tion, the worthy son of the great Sir William condemned 
the attempt made in the beginning of the present cen- ’ 
tury to establish a colliery at Bexhill, near Hastings. One 
reason on which the unfavourable criticism was 

may be considered to hold good to this day, it being still 
argued that “the whole assemblage of geological facts is 
adverse to the existence of a regular coal bed in the Hast- 
ings sand.” But the second reason is of another kind, the 
reader being told in the most positive manner that the 
formation “on which Bexhill is situated is separated from 
the coal strata by a series of interspersed beds of such enor- 
mous thickness as to render all idea of penetrating through 
them absurd.” On these two principles—that there was 
no “ regular coal bed” in the Wealden strata, and that it 
was hopeless to think of penetrating to the proper coal- 
bearing formation below the Wealden, Sir John Herschel 
held up the Bexhill adventure as a warning to all who 
went in search of minerals without a previous pm 
ance with geology. The advice might be perfectly correct, 
but the reasons were not so. One reason broken down 
altogether of late, and perhaps geologists would be wise 
if they were to contemplate a failure in regard to the 
other. Mr. H. W. Bristow, who stands next in rank to 
Professor Ramsay as a director of the geological survey of 
England, distinctly asserts that “the bottom of the Ash- 
burnham beds has not been reached in any section in 
England.” Mr. Prestwich admits that the “unproved 
Wealden” may have a thickness ranging between 100ft. 
and 300ft. Mr. David Page also alludes to the fact that 
“in the Wealden beds of Germany, coal seams from 2ft. 
to 3hft., and of fair quality, are of frequent occurrence. 

In an article entitled “Coal in Sussex,” in Tue Enar- 
NEER of May 15, 1868, we gave an account of two descrip- 
tions of fuel found in the neighbourhood of Hastings, both 
of which had been analysed by Mr. Keates. Concerning 
one of these specimens this able analytical chemist re- 

rted: “This specimen would prove, in my opinion, an 
excellent fuel, with heating power approaching that of 
good ordinary coal.” (An accidental transposition of the 
type rather marred the reading of Mr. Keates’ analysis in the 
article referred to; but the correct version was given in 
THe ENGINEER of May 29, 1868, at page 397.) The 
“excellent fuel” reported upon by Mr. Keates was per- 
fectly black, and until closely examined might easily be 
taken for actual coal. In fact, we placed a specimen o 
this material before an eminent: geologist, who will pro- 
bably take an active part in the forthcoming meeting at: 
Brighton, and who said directly he saw the lump, “This 
is coal.” Taking it in his hand, he said, “ At least, it is 
very far advanced towards coal.” The question, we take 
it, as to the real Wealden coal, is not so much a matter of 
quality as of quantity. If the latter be but small, it may yet 
be of service to the neighbourhood, particularly in the pre- 
sent state of the coal trade. 

According to our experience, the so-called “ lignites” of 
the Wealden are more especially present in the Ashburn-: 
ham beds, and it is just this part of the Wealden strata 
concerning which so little is known. In a recent essay on 
“Coal Measures in the South-East of England,” published 
in the “ Popular Science Review,” Mr. Prestwich makes 
mention of the Bexhill experiment, and speaks of the shaft 
described by Mantell, where something in the nature of 
coal was actually discovered. “Fortunately probably for 
the company,” says Mr. Prestwich, “the mine was drowned 
out, and stopped the further extension of the work.” This 
is not quite the true history of the affair. Not long ago 
we endeavoured to find out something further as to the 
facts, and were gratified at getting rather more informa- 
tion than we at first dared to hope for. The opeyations at 
Bexhill commenced in 1804, and lasted fiye years. The 
shaft described by Mantell was the first that'waalsunk, but 
was not the only one. The actual depth is not known, 
but it exceeded 160ft. The sea, oozing through the strata, 
overpowered the efforts of the steam engine which was 
erected to pump out the water. We are informed, in- 
deed, that two engines were used, of unequal size, and a’ 
relic of the pumping apparatus was pointed out to us, in 
the shape of an iron pipe half a yard in diameter and three 
yards in length. We were not able to be sure of the exact 
spot where the shaft was sunk, but local information gave 
us what might be considered a pretty close approximatian., 
We were struck by the fact that, bya cuneate fault, or 
series of faults, the Ashburnham beds are brought to the 
surface at Bexhill, where otherwise they would Jie at a 
considerable depth. The first shaft sunk by the unfortu- 
nate adventurers seems to have been within the area where 
the Ashburnham beds come to the surface, though very 
near to its boundary. Accordingly, it was likely that they 
would find what they called coal, and it is on record that 
more than one layer of coal or lignite was actually pierced. 
We may add that, to our own knowledge, black lignite has 
been found in the low cliffs on this part of the shore. 

“Drowned out” from their first shaft, the adventurers 
se age to sink a second. To avoid the sea they went 

arther inland, and commenced working on a spot which, 
may be easily identified on the sea face of Bexhill Down. 
So certain were the adventurers that they should now suc- 
ceed, that they proceeded to cut a canal communicating 
with a broad stream which runs into the sea. It was 
doubtless intended that this should be developed into a 
kind of harbour or creek. The second shaft did not strike 
the Ashburnham beds at the surface. The hill side is 
com of Wadhurst clay, and the chances are that a 
portion of the five years was consumed at this spot. 

t the Ashburnham beds were actually reached is proved 

by the nature of the soil thrown out, forming a mound 

lose to the now deserted shaft. ‘The shaft itself appears as a 


excavated earth, bearing signs that the Ashburnham beds 
were reached. But we could not learn that “coal” was 
found. The principal oes e8OE tort had _ been living 
in some style in the neighbourhood during the ap sa of 
the works—appears to have been ruined by his share in 
the undertaking, and the works were abandoned. It is 
remarkable to observe how soon the enterprise was for- 
gotten in the neighbourhood, although for a time it must 
have been a leading topic of village wonderment and 
gossip. The expenditure is said to have been £80,000. 

Granting that the people who flung their money into the 
Bexhill coal-shafts had no idea of getting below the Weal- 
den strata, it is certain that if they had really thought of 
doing so they would have been laughed at by the geo- 
logists of the day. Long after the affair was over, we see 
Sir John Herschel declaring that any idea of penetrating 
to the proper carboniferous strata would be “absurd.” 
Yet we now learn that to commence boring in the Ash- 
burnham beds in order to get at the palzozoic rocks is a 
perfectly scientific procedure worthy of being associated 
with the high philosophic fame of the British Association 
for the Advancement of Science. That the primary rocks 
may be reached in the south-east of England is incontro- 
vertible, for this has been done at Harwich, and is believed 
to have been done at Kentish Town. Sir Roderick Mur- 
chison, as we observed last week, had no faith in finding 
coal in the south-eastern counties, but he fully believed in 
getting down to the palwozoic rocks, striking them at a 
point below the coal formation. Hence, indted, from the 
standpoint at which Sir John Herschel wrote his critique, 
Sir Roderick has out-Heroded Herod, and has expected 
results which transcend the idea of going down to the coal 
measures. Geology has unquestionably “advanced,” and 
may do so yet again. 

When the Sub-Wealden Exploration Committee were 
first debating their plan of operations, they entered on the 
list of localities—“ The base of the cliff near Fairlight.” 
But this was promptly set on one side, from the appre- 
hension that the sea would be a troublesome intruder. A 
lodgment near the base of the cliff was also objectionable, 
owing to the risk of falling fragments from the upper 

. Otherwise the spot would be extremely hopeful. 
At Councillor's Wood, the spot where the boring is now to 
be effected, the explorers are on the Wealden ridge, and 
have also the advantage of beginning in the Ashburnham 
beds. The excellent authorities who constitute the 
central committee for geological and scientific reference in 
connection with this enterprise, are, generally speaking, of 
opinion that if the oolite exists under the Wealden, it is 
probably not of a greater thickness than 700ft., as in the 
Boulonnais district in France. It is also thought to be 
barely possible, though not held to be probable, that the 
oolite will prove to be absent under the English Wealden, 


f | asin Belgium. It is further observed that the mountain 


limestones have been reached near the surface at Hécourt, 
in a district physically a counterpart of the Wealden for- 
mation. Mr. Godwin-Austen says on this subject—“ A 
boring in the base of the Wealden#series, and through the 
secondary strata which underlie, cannot fail to have its 
practical application, in the knowledge of the direction in 
which the true coal measures may be met with.” The 
committee very properly observe that, “ The uncertainty 
takes the problem out of the sphere of an experiment 
likely to prove remunerative in a commercial sense, while 
‘it adds to its interest as a question of pure science.” 

It is enough to startle geology out of the ruts where Sir 
John Herschel met with her, to find that at Calais the 
!carboniferous strata are met with at 30ft. below the 
chalk, the intervening space being occupied with only 3ft. 
of greensand, and about 26ft. of doubtful gault. The 
section of a boring at D’Hames-Buere, near Guines, 
shows the red schistose rocks of the Devonian series at a 
depth of 33ft. below the chalk, the upper greensand being 
scarcely observable, while 32ft. are gault. Coming over 
to Somersetshire we find the coal measures at a very 
limited depth below the oolite. The Royal Commissioners 
on Coal refer to two sections on the eastern side of the 
Somerset coal basin. At Clandown the coal measures are 
found at a“depth of only 360ft. from the surface, the top 
stratum being S0ft. of oolite, followed by 100ft. of lias, 
/150ft. of new'red sandstone, and 30ft. of dolomitic con- 
glomerate. At Tyning Pit, Radstock, the top stratum is 
35ft. of lias, suaceeded by 165ft. of new red sandstone, 
and 90ft. of dolomitic conglomerate. The question is 
therefore raised, as to the connection which may exist 
between the coal-fields of South Wales and Somerset and 
ythose of France and Belgium. That the coal measures of 
) Belgium and Wales were originally connected, seems to be 
| generally allowed. The break now presents itself on the 
1one hand where the mountain limestone and the Devonian 
rockg rise up between Bethune and Calais; and, on the 
other hand, where the mountain limestone cuts off the 
coal measures along a line running northward from Frome 
past, Wickwar Sir R. Murchison argued that these well- 
defined boundaries precluded the hope of finding produc- 
tive coal measures in the intermediate area, which he 
‘assigned to the older rocks. Mr. Prestwich says :—“The 
argument of so distinguished a geologist deserves the 

test consideration, but, nevertheless, after the fullest 
iberation, we cannot adopt it.” 

Mr. Prestwich observes that the boundaries of the coal- 
fields in France and Somerset are abrupt, the coal measures 
being truncated, and showing no signs of thinning out. 
‘Phe same rule applies to the known series of pos Bano 
existing along the line from South Wales to Belgium. 
Consequently, there is no reason why detached coal-fields 
should not be found between Calais and Frome. There is 
an evident relation between the coal-fields of South Wales 
and those of Somerset, while there is a marked difference 
between the coal-fields of Somerset and those of the North 
of England. Of all the coals in this country, those of 
South Wales and Somerset most resemble those of ium. 
A icular iron ore found in the lower limestone es 
of Westphalia and Belgium is found in the same geolo- 
gical position in South Wales. Other points of corre- 
spondence are also observed. Along this line the several 





small pond, and round a considerable part of -it lies the 


coal-fields owe their position to one great axis of 


disturbance which has been followed from Ireland to 
Frome, and again in the Ardennes, and in Westphalia, 
the disturbance throughout affecting rocks of the same 
palzozoic age. In the intermediate ground between the 
Ardennes and the Mendips the anti axis cannot be 
traced on the surface, the older rocks being covered by 
secondary strata; but so far as they have been traced 
underground evidence is afforded that the ridge is con- 
tinuous, although curved in its horizontal course. As to 
| the entire direction of the line of disturbance, Mr. Godwin- 
Austen considers that “the sharp axis of Artois is con- 
tinued across our area by the range of the North Downs 
and those of Hants.” Finally, Mr. Godwin-Austen specu- 
lates on the continuation of the coal measures along the 
| valley of the Thames into that of the Kennet, the valley 
| being northward of the supposed axis. Mr. Prestwich, 
| as we intimated last week, p the anticlinal axis fur- 
| ther north, and consequently looks for the coal measures 
in Essex and Herts. The deep boring at Kentish Town 
is considered by Mr. Prestwich as indicating that London 
is nearly on the centre of the ridge, it being apparent that 
the well in this case reached to the old red sandstone. Mr. 
Prestwich agrees with Sir R. Murchison that there is 
“little chance of meeting with productive coal measures 
under the Wealden,” but Mr. Prestwich differs from Sir 
Roderick on another point, and believes “that the coal 
measures, should they exist under the secondary rocks of 
the South of England, would be found in full force and 
full productiveness.” 

It is rather a singular coincidence that the steam engine 
purchased by the Sub-Wealden Committee for their ex- 
ploration is the same that was used in the Crossness boring 
of the Metropolitan Board. It has been purchased of 
Messrs. Owens and Co., of Whitefriars, and was duly deli- 
vered a few days ago at Battle. Mr. Bosworth, the 
engineer to the committee, is actively engaged in superin- 
tending the fixing of the machinery, which is now just on 
the point of completion. Only a very moderate depth can 
be attained prior to the meeting of the British Association 
on the 14th inst.; but the fact that the work is actually 
commenced, with friends to help it on, is a matter for con- 
gratulation. We only wish the funds were much larger, 
so as to ensure a series of trials. Notwithstanding the 
ability which is brought to bear on this experiment, the 
results are to a certain extent a matter of “hit or miss.” 
Happily, there is good reason to hope that the labour 
will not be altogether in vain, and confidence is felt that 
the Sub-Wealden exploration will add an important chap- 
ter to the records of geological research. 








THE MEETING OF THE INSTITUTE OF MECHA- 
NICAL ENGINEERS. 


(From our Special Correspondent.) 
LIVERPOOL, Tuesday, 30th July. 

THE anniversary meeting of the Institution of Mechanical 
Engineers, fixed to be this year holden at this town, commenced 
this morning under the favourable prognostics of a pretty full 
attendance and fine weather ; the last no trifling condition as to 
the success of scientific meetings partly of an outdoor character, 
occurring in this rainy and often foggy climate. 

The meetings are held in the small concert room at the 
northern end of St. George's Hall; one tolerably good for 
hearing, but miserably ill-adapted for seeing, or for the exhibi- 
tion of, diagrams, which could not be seen without the help of gas, 
though the day itself was bright and almost sunshiny. 

The chair was taken at 10 p.m. by the president, Mr. Carl. W. 
Siemens, F.R.S., supported by Mr. bottom and most of the 
members of council. 

On taking the chair, and after the routine of reading the 
minutes of the last meeting, &c., had been disposed of, with some 
other like business, the president announced two somewhat im- 
portant matters in connection with the future affairs of the 
Institution. It has been pro: and is now, I believe, prac- 
tically decided, to hold the next, or some early anniversary meet- 
ng, in London; and the suggestion is, that such meeting shall 
be held in the spring season, when it will not clash with the 
meetings of other learned bodies, and when the metropolis pre- 
sents greater attractions than it does in late autumn. It is also 
proposed to build a permanent home for the Institution in Bir- 
mingham—the present premises, which are held only on tem- 
porary conditions—being too small; and it was gratifying to 
learn that the funds of the Institution will admit of this being 
well carried out. The estimated cost of the projected building 
will be about £12,000, towards which the Institution possesses 
in funded property about £8000; and having a surplus income 
at present of about £800 ; the way is seen to raising the entire 
amount without much crippling its current funds. 

The President then read a short but very pithy and pertinent 
address, referring to the chief objects about to occupy the 
attention of the meeting, and, indeed, at present engaging v 
seriously the attention of everybody, namely, our supply of oa, 
its enhanced price, and the importance as well as the means of 
economising it. He did not go into many details, but in a few 
well selected statements of fact, and by deductions based on cal- 
culations from these, he showed out of our enormous present 
annual output of coals of about 220,000,000 tons, how vast a 
proportion was absolutely wasted. He viewed this waste in two 
aspects, viz., as to what proportion of it might practically be con- 
sidered as economisable, and therefore at present absolutely 
thrown away ; secondly, he indicated, with regard to a few of 
the greater subjects of consumption of cqal, such as for iron 
making, and for the production of steam power, how immense 
is the disproportion between what th points to as suffi- 
cient, and that which is actually consumed in practice. 

Viewed in the first aspect, from one-half to two-thirds of the 
total coal raised annually may be deemed as destroyed or dissi- 

ted carelessly. Viewed in the second, more than nine-tenths of 
it is 80, a istic example being found in the fact that sixty- 
eight pounds of coal is theoretically enough to bring a ton of iron 
to the welding heat, and more than enough to melt the same 
weight of cast iron, the actual quantity consumed varying from 
ten or twelve to, perhaps, thirty times as much; in some 
instances even more. 

He stated as an encouraging 
obstacles exist, practical or i 
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far greater ; for whereas the average was, as nine years ago 
stated before the Institution, 4°51b. of coal per hour per indi- 
cated horse-power, at present steamships make long voyages 
with a consumption not exceeding 2°21b., and some but 1°7 Ib. 
of coal for the same duty. 

Mr. Fred. J. Smead M.I1.C.E., was then called upon to read 
his paper “On the Progress Effected in Economy of Fuel in Steam 
Navigation,considered in Relation to Compound Cylindered Engines 
and High-Pressure Steam.” He read the paper himself—contrary 
to usage—in order to save too much labour of lung to Mr. Mar- 
shall, the indefatigable secretary of the Institution, who I learned 
with regret had only just recovered from illness. Mr. Bramwell’s 
paper embraced a retrospect of the early and later progress of 
steam power as applied to navigation, and certain critical and 
comparative remarks as to the employment of high-pressure and 
expanded steam, by means of single-cylinder and of double-cylin- 
der engines. It contained nothing that could be deemed abso- 
lutely new, but was, as respects its historical part, clear and 
sparkling, as all Mr. Bramwell’s papers are. His line of thought 
was in great part to point out that from the earliest period of 
steam navigation down to about twenty years ago, or rather 
before, when Hall brought forward his surface condenser, the 
aim of all marine engineers had been devoted and their energies 
almost confined to strenuous efforts to increase speed, and 
with an almost total neglect of attempts to economise fuel. 
Steamships were constantly growing larger, and the public 
demand was for power and speed, which the engine maker 
met by continual accessions in size of engines and boilers, and 
both parties were satisfied to find recorded that the last 
steamer launched burnt more coal per hour than any one known 
before, and in return made, perhaps, some small fraction of a 
knot per hour more than her predecessors. He gave some ex- 
cellent pictures of the older types of marine engines and boilers 
—the former ponderous, straggling, without sufficient stiffness, 
and with framing designed after the style of a cathedral window, 
or as a bad imitation of a Doric temple ; the latter rolling forth 
volumes of smoke so dense, in order to raise steam of from 4 lb. 
to 7 lb. per square inch, as actually to be but distillatories for a 
large proportion of the masses of coal constantly shovelled into 
their two or three dozen furnaces. 

He then passed in review the early labours of Howard, Hall, 
and some others, and the progress of change in the construction 
of the engines by substitution of direct-acting engines of various 
types, and with rigid framing on bed plates, owing nothing to 
the frame of the ship for their support, he connected the contem- 
poraneous improvements made in hand engines by the gradual 
advance of high pressure and expansion, and completed his 
survey by describing, aided by many diagrams, what may be 
deemed the marine engines of the present day, namely, those 
employing steam at from 30 1b. to even 70 lb. per square inch in 
the boilers, and, using expansion, pushed to a great length. 
These may be either single-cylindered or double-cylindered 
engines—that is to say, the steam may be expanded in one 
cylinder from the entering pressure down to some assigned limit, 
or it may be expanded first in a small or so-called high-pressure 

cylinder, the steam issuing from which, and still above atmo- 
spheric pressure, may be finally expanded to the lower limit in a 
larger cylinder—the latter system, as is well known, being due 
to Wolff and Trevethick. 

The author then pointed out the well-known fact that expan- 
sion itself can be as readily and as effectually conducted in a 
single as in a double-cylinder engine, the difference merely 
involving different construction of valves and valve gear. So 
far, therefore, double-cylinder or compound engines offered no 
advantages. A real advantage, however, is obtained .by the use 
of the compound engine, in consequence of the greater uniformity 
of pressure upon the crank pin during each revolution secured 
by the use of the double cylinder ; the reasons of this we need 
not here repeat. The author then proceeded (with the aid of 
diagrams showing the variations of pressure transmitted to the 
crank pin for equal angular movements during the entire stroke) 
to point out that these variations of pressure, from a maximum 
at the beginning of the stroke to a minimum at the termination 
of it, would be the greatest possible — ander given con- 
ditions as to pressure and “cut off,’ were we to suppose the 
parts of the engine itself to be without inertia, and that as occurs 
in reality, the inertia of the transmitting parts, as well as that of 
the parts receptive of the piston pressure, tends to neutralise more 
or less of the inequality in the rotative pressure, work being 
accumulated at one part of the revolution to be given out at 
another, 

On those grounds chiefly Mr. Bramwell came to the conclusion 
that there was less disadvantages in the single-cylinder engine 
using sharp expansion than was commonly supposed; and 
having described and illustrated by diagrams the various types 
of double-cylindered marine engines, embracing two cylinders side 
by side, two cylinders one above the other, two cylinders one within 
the other, three cylinders beside each other of equal diameter 
(Dupuy de Léme), the middle one high and the two outer ones 
low pressure, and some others, appeared to us to come to the 
conclusion that it at least admitted of doubt still whether the 
single-cylinder engine might not be as good as the compound one. 

In connection with his paper he produced a valuable table of 
the performance and consumption per horse-power of fourteen 
different sets of engines, in as many ocean-going ships, designated 
by number only, however, deduced from the average results of 
actual voyages. These placed in a striking light the great 
economy in fuel that has been already secured by the compound 
engine. 

The paper expressly excluded all consideration as to the con- 
struction of marine high-pressure boilers, as being too important, 
and demanding too much space to treat adequately in the one 
paper. 

In the discussion which followed, and which occupied the 
whole of the remainder of the day, a great number of scattered 
facts were brought forward by different speakers, and many 
remarks were uttered, but the general character of the discussion 
-—although the president endeavoured, and with success, to keep 
‘the speakers from wandering from the points comprised in the 
paper itself—elicited but little that can be viewed as new light. 
The Liverpool makers, who have already had vast experience of 
late years in the construction of compound engines, the adoption 
-of which is at this moment in reality revolutionising the mercan- 
tile marine of the world—changing gradually all the sailing ships 
into screw prepelled vessels driven by compound engines—were 
‘called upon by the president first of all to join in the discussion, 
‘but it was obvious that they were not much disposed to accept 
‘the invitation. 

It was observed ‘thet wnder like other conditions, four-cylin- 
dered engines (%.¢., pairs of compound engines) from this port had 
worked well with one-third of the fuel consumed by the engines 
tim use in 1845, for doing equal duty. It was also observed that 
great success had also been achieved by single cylinder marine 
engines, but that space and compactness were sacrificed by them. 

it was also stated that with single cylinder-engines, working 
with sharp expansion, the valve gear, consisting of one slide on 
the back of another, was very liable to accident, a fact which Mr, 





Bramwell explained by showing that the larger slide, that of the 
larger cylinder, was exposed to the friction not only of its own 
face on that of the ports, but of the smaller slide against its back. 

Some facts of a special character were adduced by Mr. Cramp- 
ton in support of a somewhat singular opinion—that the limit 
of advantage in the use of high pressure in expansion was 
reached at about 40 Ib. per square inch, and that any increase of 
pressure beyond this was useless, and therefore, for various obvious 
reasons, disadvantageous. To me the statements made did not 
appear either clear or conclusive, and were, I apprehend, not 
endorsed by the meeting. It was admitted that about 60 Ib. 
pressure was the present practical limit employed, but no very 
distinct reason was assigned for stopping there, except that the 
makers had found by experience what they could do with that 
pressure, and felt safe in its use. In reply, it was urged by 
the author of the paper that this “finality” view as to 
the limits of pressure having been reached had no clear 
foundation, and in illustration some lengthy excerpts were read 
by him from the evidence of Donkin, Farey, Field, Taylor, 
and others, before a parliamentary committee in 1817, when the 
same sort of “finality” views then in the mouths of those 
engineers, affirmed that 41b. to 71b. per square inch was the 
utmost limit of pressure that should or could safely ever be used 
on board a ship, These quotations may have had the ad cap- 
tandam merit of raising a laugh from the younger men present, 
but I cannot avoid questioning the good taste with which 
opinions, uttered fifty years ago—taken somewhat out of their 
surrounding—were made to throw ridicule upon some of the 
greatest mechanics of their day, whose real accuracy of thought 
and knowledge the proceedings quoted from most clearly show. 
It was pointed out by more than one speaker that the double- 
cylinder engine contained elements admitting of the boiler pres- 
sure heing pushed further than with the single-cylinder engine, 
and it was stated by an eminent Liverpool maker that 60 lb. 
pressure was not deemed the limit of pressure, either theoreti- 
cally or practically. 

In his reply upon the discussion, Mr. Bramwell gave some 
very good reasons for holding the opinion that neither measured 
mile trials of a few minutes (a matter upon which Mr. Rams- 
bottom, who I was happy to see apparently restored to full vigour 
of health, had made some previous remarks with his accustomed 
good sense), nor supposed average results taken from long 
voyages—in which many of the conditions vary from day to day 
—but results deduced from six hour trials under steam, were the 
most reliable as data for comparing the performance of marine 
engines. 

In conclusion, I may venture to remark that this discussion, 
prolonged though it was, and carefully confined to the paper as 
it was by the president’s admirable discretion in the chair, really 
led to nothing. There were, no doubt, in this case, some special 
circumstances tending to this. The questions supposed to be 
in debate are mercantile ones of immense money importance to 
many persons present and to their connections, whether present 
or absent. We cannot suppose men who have acquired hard- 
earned experience for themselvesto be over-anxioustogive it gratis 
or for the love of science to the world. But, whatever might have 
been, or may be in future, the objects of similar papers to be 
brought to the Institute of Mechanical Engineers, if the discus- 
sion is to be really profitable, aud have its greatest interest at the 
moment and its greatest ultimate value,.these ends can only be 
attained by presenting to the members present an abstract, at 
the least, of the paper beforehand, so that each may come pre- 
pared to discuss the points it may contain in a strict, logical, and 
useful way. 

A paper fired off—as usually occurs—in the face of an un- 
prepared assembly may elicit facts and remarks as innu- 
merably as Toby Veck’s “obserwations,” with which the news- 
papers were, he said, full, but for most useful purposes they are 
and must be as letters writ in water. 

The meeting having adjourned until noon, the members pro- 
ceeded in a body to the landing-stage, and by Woodside Ferry to 
Birkenhead, on their day’s tour of inspection of the several 
works thrown open to them. The first visit was made to the 
Birkenhead Forge Company (Messrs. Clay, Inman, and Co.) 
There we saw—in various stages of progress or complete—a large 
number of magnificent forgings, some of the very Jargest class, 
in crank and other marine engine shafts, connecting rods, &c. A 
very large crank shaft in progress was withdrawn from the 
Siemens gas furnace in which it was heated, and placed beneath 
the great hammer on Morrisson’s construction, with framing 
and gear designed by Mr. Clay, and, at fine welding heat, was 
treated by it. The crane appertaining to this large hammer, 
which makes a blow of 5ft. to 6ft. (by the eye), is an hydraulic 
one. The style in which the chief forgeman, as he stood with 
outstretched arm signalling his splendid bayd of modern 
Cyclops, and that in which the men obeyed and deftly handled 
the flaming and ponderous mass, when taken together with the 
well devised and substantial fitments of all points of this forge, 
were enough to prove to every practical eye present that the 
Birkenhead Forge is competent to the very greatest achieve- 
ments ; and that its claim to turning out first-class forgings—both 
in size and excellence—is real, was proved by the fine forgings 
turned and finished which lay around ready for delivery. Most 
of the tools for finishing the forgings made are of the most pon- 
cerous type—especially the great lathe driven by an endless 
screw and a worm-wheel at the back of the face-plate. I was 
also struck by a radial planing machine—an extemporaneous 
tool, but a very effective one—for planing the segments of 
the rings on which turreta are to revolve on shipboard. 
The most peculiar characteristic about the tools in this 
establishment is the thorough carrying out of the principle of 
driving each large tool by a distinct and attached high-pressure 
engine. This is peculiarly advisable and advantageous in such a 
case as we find here, where every tool needs great power, and 
where, from the nature of the trade, the use of each tool is 
desultory rather than continual. 

This establishment will, no doubt, rapidly enlarge, and standing 
on the edge of a railway and close to the gigantic docks and 
cranes, &c., of Birkenhead, has everything for its future career 
in its favour. 

At the conclusion of the visit the entire body of the members 
of the Institution were entertained in a large improvised 
building to a very handsome luncheon by the firm, the future 
prosperity of which was drunk in an apparently limitless flow of 
fine wine. However, though the supply was without limit, the 
consumption was cut short by the necessity of reserving time 
and clearness of vision for the remaining visits. 

The next of these was to the far-famed Canada works of 
Brassey and Co, Founded by the late Mr. Brassey, this became 
avery large concern to meet the demands for metallic works 
upon his various great railway contracts. It was, indeed, a busy 
place when the Victoria Bridge tubes were in progress, and 
when the whole of the locomotives for the Crand Trunk of 
Canada were being created. At present the objects upon which 
these works are engaged appear to be very various—perhaps too 
much so to insure its being as remunerative as in those days of 
stricter specialty. 





The great graving docks opening into the Birkenhead great 
float were the saat chiens of attention. The larger dock, 800ft. 
in length, and with 80ft. opening in its ponderous curved entrance 
gates, is a stupendous work, and its sister dock close beside, 
though narrower, scarcely less so. The great dock is so wide 
that three ships of large beam can lay abreast of each other in 
it. A very large steamship, the City of Antwerp, and half a 
dozen less, but still large ships, were all in this dock; in the 
sister dock—the Baltic— White Star, steamship, with her enor- 
mous length and size, usurped nearly the whole space, a few 
minor craft, by comparison, filling up the length left vacant. 
Time did not admit of most of the members present visiting 
the chain testing house, the corn warehouses, the great cranes, 
and other wonders of the great float. On the return to Liver- 
pool, however, the Britannia Works (‘Taylor and Co.) were visited, 
and presented many objects of great interest in the way of tools 
and works in progress. Compound engines now form the 

character of work executed, but steam winches from 
10 tons lift and onwards still constitute the specialty of those 
works, which in their marked limitation to particular classes of 
work present that characteristic which more than, perhaps, any 
other, tends now-a-days to profit and success. 

In one point the management of those who managed so much 
so well for the gratification of the members of the Institution, 
was not quite such as could be wished. Vehicles were indeed 
provided to enable all to reach Clay and Inman’s works, but 
they disappeared, and many of the visitors had to walk seven or 
eight miles before they found themselves once more on board 
the’ Woodside ferry-boat on the return to Liverpool. 

Liverpool itself would demand a series of articles to do jus- 
tice to its expansions and improvements of the last few years. 
These must, however, for the present be postponed. 

LIVERPOOL, WEDNESDAY. 

The meeting of the Institution was resumed this morning at 
ten punctually, the president, Mr. Siemens, in the chair. 

An official communication, through Colonel Cunliffe Owen, 
R.E., from the Parliamentary Commission, addressed to the 
Institution, was read, inviting the members to contribute to the 
international exhibition to be held at Vienna next year ; also 
an invitation from the Royal Cornwall Polytechnic Institution 
to the Institution to hold its next meeting in their county. The 
first paper read was “On the Application of Water Pressure to 
Shop Tools and Mechanical Engineering Work,” by Mr. Ralph 
Hart Tweddell, of Sunderland. The author reviewed the three 
existing methods of giving motion to fixed tools, &c., from a 
fixed motor, which he deems to be—(1) By shafting and gear 
and wrapping connections ; (2) by compressed air; and (3) by 
water pressure or liquid transmittors. He appeared to ignore, 
as one of the modes, negative air pressure or vacuum machinery, 
which was successfully applied nearly fifty years ago by Hague 
and others, and is still in use. 

The paper pointed out the disadvantages of shafting and 
belting when the distances to which the power is transmitted 
might be very great, or the deviations very much, and other 
changes ; that the outlay was in such cases large, and the useless 
absorption of power considerable ; also that the inflexibility of 
the system precluded the economy of power when many machines 
might be idle. He then discussed transmission by compressed 
air, and pointed out the sources of lost useful effect, though not 
in a detailed or complete manner. He then proceeded to show 
the advantages of liquid transmission by water pressure, and 
answered some objections which have been pointed out to its use. 

Its most important advantages are secured when the tools 
used are of a reciprocating character—such as those for punch- 
ing, slotting, &c., riveting being included in these. An improved 
form of accumulator was described, in which the ram or plunger 
is a fixed stem upon which the loaded mass works as a guide, 
and through which the water is pumped into the recipient, the 
leather collars of which are inverted as respects the usual posi- 
tion. The wear of the moving parts of such machinery was 
pointed out as small. A number of useful purposes to which 
hydraulic pressure might with advantage be applied—not yet com- 
monly adopted—were pointed out, as, for example, to moulding, 
by pressure, wrought iron inthe heated state, and to giving solidity 
to castings in iron by pressure upon the liquid metal. The chief 
aim of the paper was, however, to give a detailed account of 
various forms of fixed and portable hydraulic riveting machinery, 
designed and constructed by the author. Some of these—parti- 
cularly those for riveting the seams of the thick plates of the 
large cylinder boilers—possessed much merit. Details were also 
given of the portable riveting machines of the author, and their 
advantages over preceding instruments were pointed out. The 
paper embraced a large mass of details, though nothing very 
original or novel, excepting the description of the author's own 
arrangements. = 

In the discussion which followed several speakers joined, and 
by one—Mr. Adamson—some pertinent remarks were made as to 
the large proportion of the total power consumed in hydraulic 
riveting which was expended uselessly. Details were given by Mr. 
Leonard Cooper, of Manchester, of some novel and very interest- 
ing combinations for the application of water-pressure to packing 
of cotton goods, by machinery recently constructed by Messrs. 
Nasmyth and Co., of Patricroft, in which the loss of time by the 
slow and uniform movements of the rams was remedied. Mr. 
Tweddell replied, and Mr. Siemens summed up, expressing his 
own opinion that the use of water-pressure to riveting was not, 
perhaps, its most favourable case in application. The next paper 
was by Mr. Winstanley, of Manchester, communicated through 
Mr. George H. Daglish, “On a Coal-cutting Machine, with 
Rotary Cutter, worked by Compressed Air.” 

This machine consists of a carriage running on a truck on the 
ordinary rolling way, dragged forward by a chain and crab, 
worked by a boy. The truck consists of a pair of oscillating air 
cylinders and valves, supplied by compressed air from the sur- 
face through iron and india-rubber pipes, and giving motion by 
peculiarly simple arrangements, not capable of description 
without figures, to the rotary cutter wheel, which is placed at 
the extremity of a radial arm. It commences its own cut at the 
surface of the long wall of coal, and cuts in about 3ft. in depth, 
at arate described as certain and rapid. Various details of its 
performance, derived from the machine now at work at Wigan, 
were given. , 

Mr. Menelaus and others joined in a brief discussion of this 
paper—to the subject of which I shall revert-—but there was not 
time quite to do its vo ag justice. mecntine by Mr 

This r was follow y a very in one " 
Williaa Proctor Baker, of Bristol icated by Colonel 
Clay—“ On Bucholz Machinery for Decorticating Grain, and 
Separating the Cerealin from the Pure Flour,” w led to some 
very, pertinent discussion, which I am unable to give any 
account of this week. 

This communication ended the proceedings of the present 
meeting, so far as papers are concerned. The meeting then pro- 
ceeded to inspect Messrs. Laird Brothers’ splendid dockyard and 
works at Birkenhead, any remarks as to which I’ must post- 
pone for the present. Luncheon was by them hospitably pro- 
vided in the works, after which all were transported on board 
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one of the noble ocean steamers of the old paddle-wheel and 
beam engine type, which was examined with interest. 

At 7 p.m. the anniversary dinner to the Institution, by the invi- 
tation of therecepti ittee and local authorities of Liverpool, 
took place in St. George’s Hall. It has been a feast very splendidly 
conducted, and with all that grandeur whieh the noble hall, 
Liverpoo) hospitality, and Mr. Best’s performance on the great 
organ combined to give. To-morrow and the next day are de- 
voted to excursions to visit the following places of interest :— 
The -Pemberton Colliery, the Wigan Coal and Iron Company's 
Works, the Rosebridge Colliery, the Ince Hall Colliery and 
Rolling Mills, the Platt Lane Colliery, Messrs. Rylands’ Cotton 
Mill, the Widnes Metal Company’s Works, Messrs, Gossage’s 
Soap Works, Messrs. Hutchinson’s Alkali Works, the Runcorn 
Railway Bridge, and the Crewe Locomotive and Steel Works. 

The following gentlemen were elected members and graduates 
during the meeting :—James Bingham Alliott, Philimon Bailly, 
William Bennett, jun. Frank Bolton, Henry Brunner, 
Arnold Budenburg, Edward Fidler, William Heap, Alfred Hew- 
lett, Alexander Carnegie Kirk, William Laird, Bradford Leslie, 
George Fosbery Lyster, Alexander McNeile, Arthur Shanks, 
Henry Lionel Shirley, James Nelson Shoolbred, William Weldon 
Symington, William Teague, Thomas Turton, Alexander Walker, 
William Whieldon, Robert Winstanley, jun., John Withinshaw. 
Graduates :—Thomas Armstrong, Alfred Wilson. 





ON THE EXPANSION OF WATER.* 
By Mr. ALEx. Morton. 





THE expansion of water having received but little attention 
from modern writers and experimenters in Britain, and as a study 
of the subject necessitates recourse to foreign publications, widely 
spread, and often difficult to obtain, the writer has been led to 
lay before you the results of his investigations and references, 
believing that the subject is one of the very first importance, 

For a number of years past he has collected all the important 
experiments he could discover, as well as the writings of many 
philosophers of authority, and froma selection of the most modern, 
and those he considers the most trustworthy, he now lays before 
you the results of their determinations. 

In a paper by Professor Miller, in 1856, ““On the Standard 
Pound,”+ Hillstriim and Muncke’s observations have been thrown 
aside on account of certain sources of error pointed out by M. 
Despretz; and on considering carefully the observations of 
Despretz, Pierre, Kopp, Stampfer, and Plucker and Geisler, and 
after making the necessary corrections in accordance with the 
observations of M. Regnault, he relies exclusively on those cor- 
rected observations of Despretz, Pierre, and Kopp, believing that 
the mean of all three will approximate more nearly to the truth 
than any one of them taken by itself. Since Miller's paper was 
read many valuable additions and observations have been made by 
M. Hagen, M. Matthiessen, M. Rossetti, and others. In 1855 
Hagen ¢ used the method of Stampfer for his observations, which 
consist in weighing a metal, the expansion of which has been pre- 
viously ascertained, in water at different temperatures. In 1866 
Matthiessen § adopted the weighing method also, but instead of 
using a metal he weighed a piece of glass cut from rods, upon 
which he had made many and varied experiments at and through 
nearly every grade of temperature, from maximum density to the 
boiling —_ to ascertain exactly the cubical expansion of that 
kind of glass, The glass piece cut from the rod was highly 
polished, and suspended by a very fine platinum wire, hanging 
| a delicate b: ce p) in a glass case, so that the currents 
of air might not affect the different weighings. His weights, 
thermometers, and adjusting screw, were from time to time 
adjusted with the Kew standard, and every care taken to obtain 
correct indications. To check his observations on the dilatation of 
water he weighed pure mercury in the water near and at the boiling 
point, and found it to coincide almost exactly with that obtained 
and published by ault. In 1866 M. Rossetti|| adopted the 
method of Despretz, Pierre, and Kopp ; that is, by using dilato- 
meters surrounded with a liquid whose temperature can be varied 
at will. When the surrounding medium has been maintained for 
a sufficient period of time at a constant temperature, and continu- 
ally agitated so as to be uniform, the rise of the distilled water 
contained in the dilatometer is noted for such ascertained tempe- 
rature. His first series of observations extended from the freezing 
point to 50 deg. Cent. or 122 deg. Fah.; and with a view to 
defining the maximum density he had the counsel of M. Regnault, 
and the use of his laboratory for determining the cubical dilatations 
of his instruments ; the weight of mercury was defined by the 
exact balance of the Pong de France,” and his thermometers 
were constructed by the celebrated maker Fastré, and compared 
with Regnault’s standard ther ters. The different apparatus, 
their position during the experiments, and the manner of procedure 
is very carefully deseril in an extract by M. Feltz.|| The tem- 
perature of maximum density arrived at by this series of obser- 
vations is 4 deg. "07 Cent., or 39°326 Fah. 

As his first determinations only extended to 50 deg. Cent. he 
resumed his experiments in 1868 ;{[ and the result of his second 
memoir extends from—4 2 Cent. below the freezing point, to 
the boiling temperature. e care with which his instruments 
were made and tested, and his own knowledge as an experimenter, 
coupled with the opinions of others qualified to judge of the 
necessary corrections on the labours of previous experimenters, 
his determinations should have a high value set upon them ; but, 
like Professor Miller, he prefers taking the mean result of many 
high authorities’ observations, instead of relying wholly on his 
own observations. In the second memoir the maximum density 
of water is stated at 4°04 deg. Cent., but again he sums up the 
united determinations of eight notable philosophers, and adopts 
the mean, which is 4 deg. Cent. or 39°2 Fah.; and this is exactly 
the temperature fixed by Despretz. Every experimenter since 
Despretz (1839), including Matthi and R tti, ider his 
observations, their regularity, and defined amount, at all tem- 
peratures, of the highest value. Now, a formula which would 
indicate the curve, showing the dilatation of a volume of distilled 
water, has been published cone every investigator of the sub- 
ject; but to trace the curve from maximum density to the boili 
temperature, with any degree of accuracy, two or more series 0} 
constants had to be adopted. Kopp, Pierre, and Matthiessen 
state their inability to discover a simple formula which would 
include that The formulz given by M. Rossetti very well 
fulfils the conditions, but as some of the powers necessitate addi- 
tional fractions of powers, and also as some of the terms have to 
be subtracted from the others, they cannot be termed simple 
formule; moreover, at anpenenee considerably above the 
boiling point, in many form including Rossetti’s, the minus 
term mes ter than the pius term from which it has *o be 
subtracted, and is quently useless without renewed constants. 

After gathering all the information that could be obtained on 
the subject, the writer has adopted a simple formula which 
fulfils ali the conditions, and agrees so nearly with the mean deter- 
minations of others that he has been led to advance it for your 
consideration. 

The third column of Table I. has been extracted from, Professor 
Miller’s paper “‘ On the Standard Pound,” before referred to, and 
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gives the mean values of Pierre, retz, and Kopp’s observa- 
gy é » Despi PP 


ms , 

The fourth column gives the deductions by the new formula, so 
that they may be ily com It will be observed that the | 
qustet difference is about 0 1. Table II. has been extracted | 

rom M, Rossetti’s second memoir, and includes the observations 
of Kopp, Pierre, Despretz, Hagen, Matthiessen, Rossetti, Weid- 
ner, and Kremers, and the mean value of all these together has 
been taken by him as the nearest approximation to the exact | 
dilatation of pure distilled water, and is given in the eleventh | 
column. The twelfth column gives the deductions by the formula 
under consideration. It may be mentioned that those observations 
marked by an asterisk were discarded by Rossetti as evidently 
wrong. 

To depart a little from the subject : some thirteen or fourteen | 
= ago the writer was engaged with some experiments on the 
oss of heat by suddenly expanding steam, and at that time gave 
this institution his views on the subject. In that paper (volumei. 
of the Transactions of this Institution), page 103, he stated that 
‘Steam when suddenly expanded extracts heat from surrounding 
bodies, and, from the experiments which I have adduced as proof | 
of this phenomenon, it would appear to demand an exact equiva- 
lent of heat for the increase of its own motion.” 

No attempt was then made to define the amount, but Messrs, 
Cazin and Hirn have since instituted an elaborate series of experi- 
ments on this subject, with a view to determining the amount of 
heat, and the full descriptions of their method, and the determi- 
nations therefrom, have from time to time appeared in the 
different volumes of the ** Annales de Chimie,” and the result of | 
their labours proves beyond doubt that suddenly expanded steam, 
at ordinary temperatures, loses heat by what they term internal 
work, i,¢., the work in overcoming the viscosity or inherent forces 
which appear to resist the expansion of its own body. 

To return to our subject, Mr. Hirn* very carefully prepared a | 
thermometric apparatus, by which he could determine the expan- 
sion of water at temperatures above the boiling point, with a view 
to defining the amount of heat necessary to overcome its own 
inherent forces, which is also termed internal work, and gives the | 
results and his determinations up to 200 deg. Cent. or 392 deg. | 
Fah., although the actual experiments only extended to about | 
182 deg. Cent. or 359°6 Fah., but from a formula of interpolation, | 
the dilatations are given in Table III., column third. 

Those experiments by Hirn are the only observations above the | 
boiling temperature that the writer has been enabled to trace, and | 
therefore he must rely on them solely in comparing the deductions | 
by the new formula with them, and with the exception of that at 
200 deg. Cent., which has only been interpolated from a formula | 
constructed by himself to trace the curve of dilatation, the lower 

















observed temperatures and the formula very nearly agree. M. Hirn 
— highly of the observationsof Despretz at temperatures below 
the boiling point ; in fact, he has chosen these determinations to 
measure the capacity of his experimental apparatus. Many of the 
most eminent philosophers have been attracted by this subject, 
believing that a thorough notion of the exact laws by which water 


| expands by heat cannot but lead to more correct notions regarding 


(steam) the vapour of water, and the vapours of other volatile 
liquids, as well as forming an exact relative measure for the 
determinations of the properties of other bodies. Dr. Andrews’ 
invaluable experiments on the ‘‘ Continuity of the Gases ”* leads 
to the notion of only one state, and what may be said of the gas or 
vapour of any liquid may also be said of the liquid itself, the 


| difference being merely in degree. 


The following formula was adopted from a study of a great 
number of formulz, and the deductions therefrom compared with 
the most recent observations up to the boiling temperature, and, 
as it gave very exact deductions of the mean values through that 
range, the writer was afterwards pleased to find that the formula, 
with the same constants, also included the observations of Hirn, 


which extend nearly as far above the boiling temperature as the 
other experiments extend above that of maximum density. There 
are but three constants, and the logarithm of the temperature 4, 


multiplied by two, gives the second multiplier, and that multiplied 
by two again gives the third multiplier, consequently it becomes 
a very simple formula, and a number of deductions at different 
temperatures may easily be computed in as many minutes ; 
moreover, it is the only formula which includes the whole range, 
and agrees much more nearly the mean of all the observations than 


| any two experiments when compared.with each other. 


The constants of the formula have been arranged for Fah, 
degrees, with the absolute te te poe of 461°2 deg. Fah., and the 


| maximum density of pure distilled water 39°2 Fah, 


FORMULA. 
V=10x%+etem 
T, the absolute temperature measured from 461°2 deg. Fah, 
below ordinary zero. 
t, the temperature measured from that of maximum density, 
39°2 deg. Fah. 
V, the volume of water, that at maximum density being equal 
to 1°000000. 
CONSTANTS. 
Logarithm 1°4568213 
1°7578513 


G4209621 


a, = 0°2863 
b. = 05726 
¢. = 0°0000026913 





































































Tasce I, 
—_ ‘ , | Mean of Despretz, 
Temperature Temperature Pierre, and Kopp’s By Formula, 
Cent. Fah. 3 ‘ 
expts. | ‘ 
| Taste ILL 
ae —, — | 
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7 446 1000070 1000071 experiments. | 
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28 1003689 | 1:003613 | 1°003741 | 1°003666 | 1-003780 | 1003700 | l-oosesl | .... 1 1003600 
32 1°004816 1°004804 1004940 1004872 1°004981 1°004870 1004889 | sees . as 1004899 
36 1°006172 1°006142 1°006240 1°006223 1°006261 1006190 1°006275 | eove 1" 1006 4 , 
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K Ss. 
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85 | 185 oe | ‘ 1082211 | sce 1032212 1-0321¢ 
90 194 0355 “0 * 1035660 = | eevee ee ‘es216 
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PORTABLE ENGINE CONSTRUCTED BY THE | 
READING ITRONWORKS COMPANY. 


WE illustrate at p. 72, the 8-horse power portable engine ex- 
hibited at the Royal Agricultural Society’s Show, at Cardiff, by 
the Reading Ironworks Company. This engine took the second 
prize under circumstances y detailed in our pages. The 
engine has been very fully described by our special correspondent, 
and the principal dimensions will be found in the table of parti- 
culars published in our impression for July 19. We have, there- 
fore, little to add now, 

The engine gave the highest results obtained in the mea- 
sured in terms of foot-pounds of work 2 pound of feed-water, 
or, what is the same thing, per pound of steam. The engine was 
beaten by the second run of Messrs, Clayton and Shuttleworth’s 
engine, only because of the extraordinary evaporative powers of the \ 
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boiler of the latter engine, which evaporated 1°2 1b. more water 
per pound of coal than the Reading boiler. Had the Reading 


| engine been fitted with as good a boiler as its rival, it would have 


made a run of approximately 54 hours. 

We have only to add that the Reading engine is a beautiful 
specimen of workmanship, perfectly plain and simple, and so 
substantial in every part, that it is certain to prove very long 
lived. The consumption of lubricants during the trial was fa: 
less than that of any other engine tested. 





TENDERS were recently invited by the German authorities for 
iron forged wheels for lines in Alsace and Lorraine. The English 
concern known as J. Brown and Company (Limited) tendered, but 
unsuccessfully, the work being let to the Bochum Company, 
although the lowest tender was delivered by a Belgian firm. 
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ADAMS’ 


RADIAL TRACTION ENGINE 


WAGON. 


EXHIBITEDRAT CARDIFF BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 


- 








Ir may not be generally known that, for scme time before his 
decease, the late Mr. W. B. Adams devoted much attention to the 
improvement of traction ex s and common road rolling stock. 
Messrs, Aveling and Porter exhibited at Cardiff an engine fitted 
with a rubber tire, on a system invented by Mr. Adams, and 
already illustrated in our pages. The original system contem- 
plated only the use of a strip of rubber placed between a loose 
outer tire and the rim of the wheel. This did not give elasticity 
enough, and in the new wheel the rubber is made in blocks 
about 18in. long, and of this section. A, outer rim or 
tire, B a clean rubber, with a hole 
through it to save material, and give 
elasticity, C wheel rim, D, D, spokes. 
A double chain link is used to couyle 
the outer and inner tires, so that the 
rubber is saved from all attrition. Such 
was one specimen of Mr. Adams’ de- 
signs. We illustrate above a radial 
wagon intended for use on the road. 
The arrangement is so simple that ii 
will be understood at a glance. The 
two halves, as we may call them, of the wagon are each suspended 
on a single pair of wheels, the wagons being united by an iron 
perch, which prevents them from tipping. The inner ends are 
coupled by a cross rod, and the effect of the whole is to make the 
wagon radiate on a curve. The plan answers admirably when 














only two wagons are used; but it will not answer for a train, 2: | 


the moment the first wagon begins to radiate all the others du 
likewise, ans}, in a word, attempt to turn corners long before they 
get to them. 

A wagon such as we illustrate, combined with one of the “‘ Steam 
Sapper class” of traction engines, constitutes, however, the most 
useful combination which a farmer can possess, The wagons are 
kept low while the wheels are high, a most important advantaz-. 
We may add that the engine exhibited by Messrs. Aveling ai: 
Porter, in connection with the radial wagon, is fitted with an 
extremely simple device by which when passing horses the 
exhaust steam can be turned into the tank, thus getting rid of 
the noise of the exhaust. This little improvement tends to render 
Messrs, Aveling and Porter’s engine still more useful than before, 
and we are quite justified in using a somewhat hacknied expres- 
sion and saying that no traction engine ‘‘ should be without it.” 





THE COPENHAGEN EXHIBITION. 
(From our own Correspondent.) 

‘THE most remarkable invention in the whole exhibition is the 
su-called “‘ Writing Ball,” or electric printing apparatus, 
invented by the Rev. R. Malling Hansen, of Copenhagen. The 
invention has for a short time been before the English public, 
and some instruments which have been made according to this 
invention are already at work at the telegraph offices at New- 
castle. Mr. Holten, of London, who owns and works the 





English patent, has also got some of these instruments ; but | 


I feel specially called upon to mention the invention here, 
because it has been so materially completed and improved as 
regards the last-made instrument exhibited here for the first 
time. All the “writing balls” are made here, at the so-called 
“Professor Junger’s establishment.” 


That gentleman is, how- | 


ever, dead now, and the present manager and co-proprietor, and | 
to whom really belongs the honour of the excellent workman. ! 
ship and design in many practical details of these instruments, 


is Mr. C. P. Jurgensen ; heis also the inventor and maker of seve- 
ral astronomical instruments, which I sball speak of further on. 
[ send you drawings and photographs of the latest phase of this 
invention, and the engravings, which you will doubtless prepare, 
will, I hope, withashort description, render it clear to your readers. 
A is a half-sphere of gun-metal, pierced with fifty-two radial 
holes, all converging to the centre ; it rests on a fixed ring C, on 
a frame D, which again rests on the three standards E, that are 
fastened on to the bed plate a, a, which carries the whole appa- 
ratus. The frame D turns on a joint F, on the two back 
standards, and can thus be lifted up entirely, leaving the other 
or lower parts of the instrument exposed to view. Each of the 
holes through the half-sphere or ball A has a piston which 
8 ground off horizontally at its bottom, and there has a ictt2r 
figure, or other type sign engraved on it. Each piston is carried 








is SEMEN CLA Ss. 
by a spiral spring, and has a knob carrying the same letter, 
figure, or other type as at bottom. When a piston thus has 
been lowered by pressing on its knob, the spiral spring raises it 
again when released. 
upper surface of which can be moved through the centre 
ot the writing ball. The table H has four wheels which run 
on two rails K, resting on eight columns on a square frame, 
L, L. This frame again, in three places, namely, in front, 
with the lug M, and behind in two places not visible here, 
rests on and is movable right and left on the two rails N* and 
N* on the bed frame a. To the underside of the table 1 is 














H, H, is a level table, or plate, the | 


It should be added that the ball has a spherical correspondingly 

perforated cover, which by isolating ebonite pieces rests on the 

| ball itself, and together with the small springs on the cover, 

which springs take the blow of the piston knobs when struck by 

| the operator, are in connection with one pole of the electric 

battery, while the ball itself with its pistons and knobs B are in 
connection with the other pole. 

The table H has a light frame on the top, which when raised 
admits of placing a sheet of paper under it ; when laid down it 
holds the paper all along its edges. A piece of carbonised paper 
is laid on the white paper. On depressing one of the knobs Ib 


-_— 











> 





fastened a rack gearing with a spur wheel fixed on to a, 


sleeve on the spindle Q by means of feather and groove, so as to 
slide along it. The spindle Q runs in bearings on the bed frame 
a, and has a tooth wheel S, and a smaller pinion (not visible in the 
drawing) ; the latter is moved by means of thetooth wheel T onthe 
fuze spindle of an ordinary clock spring. Two electro-maguets 
are arranged behind the tooth wheel S; to the armature of these 
electro-magnets is applied an escapement working into the tooth 
wheel 8. VV, V, are two screws, which are connected to an elec- 
tric battery. X is a bell having a hammer or striker which can 





be moved by a peg on the wheel 8, so as to strike a blow on the 
bell. 


say the one lettered D, the lower end of the piston impresses a 
type D on the paper; the knob then touches the spring under 
it, whereby a contact and a junction of the two electrical currents 
is established ; the electro-magnets thus attract the armature, 
causing a motion of the escapement so as to allow the wheel §, 
which is actuated by the clock spring, to turn a tooth space 
round ; the spindle Q is thus turned to that extent, and the 
wheel and carriage a space correspondingly large, so that the 


next letter which is to be impressed on the paper finds its place 
on it in a suitable distance from the letter just before printed on 
the paper. As the pistons are depressed one after another as re- 


quired, the letters corresponding to each piston knob are printed 

















THE ENGINEER. 


69 





Ava. 2, 1872. 


on the paper in a line vertical to the operator. The pistons are | 
so arranged that they can be conveniently played on by all ten | 
fingers, a certain number of knobs being assigned to each. A 
moment before a line is completed the hammer strikes the bell 
X, thus giving the si to the commencing of a new line at a 
suitable distance from the last printed. The carriage or table H 
is then pushed back by hand against the hindmost standard E. 
In order to cause a movement in the direction vertical to this 
motion, namely, so as to give the required space between the 
lines, the table H has underneath a movable peg or finger which 
runs into a tooth rack fastened to the bed frame a, thereby 
pushing the frame I. (and the table H on it) to one side the 
required distance on the 1ails N', N°. By taking hold of the 
rails K, the lower frame I can be pushed along its rails N*, N?, 
to the right or left as required, and thus begin the printing ope- | 





ration anywhere on the paper. 
The pistons can with a little practice be worked at the rate 
of ten per second, which is three to five times quicker than 
ordinary writing with a pen. One can write on all sorts of | 
paper, from the thinnest to the thickest, the writing ball being | 
adjustable vertically correspondingly. 
paper are used with interposed layers of carbonised paper, then | 


_—— my 


elements. They are constant, can be used for six months with- 
out touching them, and then can be easily replenished. 

The “writing ball,” as hitherto made, had the paper laid round 
a cylinder. The arrangement here described has the advantage 
that the operator at all times can see what he writes, that less 
time is lost by putting on paper, and carbonised paper, that all 
thicknesses of paper can be used, and that anumber of copies can 
be printed at the same time. The practical application of the 
writing ball extends thus to all cases where despatch and accu- 
racy in writing, and several or many copies are required. It 
should find its place in large offices, private and public, where a 
great many copying clerks thus could be spared. It is suitable 
for writing fair copies of shorthand reports. For shorthand 
writing itself, an adaptation of this invention is now being prac- 
tically carried out. But it has already found a very important 


| application for writing out telegraphic despatches where Wheat- 


stone or Morse instruments are used. In Newcastle, the 
apparatus has been successfully in operation some time, and 
more instruments are now in hand. But time and expe- 
rience will, no doubt, introduce it to many other purposes, such 


|is ordered for the Royal Astronomical Observatory at Copen- 


hagen, and is also designed by Mr. C. P. Jiirgensen, of the firm 
“Professor Jiinger’s establishment.” The instrument rests on 
two heavy brick piers A, A. The telescope is more than nine 
Paris feet long, and in order that it may not rest too heavily in 
its bearings m, m, it is suspended in two hooks n, n, which each 
hang in a balance or beam P; k, k, are the two setting circles, 
and / is the micrometric screw. By means of the concave mirrors 
in the two lanterns R, R, the light is thrown into the cube of the 
telescope, and thence, by means of prisms, conveyed to the 
eye-piece. From there again it is reflected, by means of prisms, 





to a microscopic glass scale in the micrometer. By wheel gearing 
‘and a mechanism behind it the artificial light thus introduced 
can be given various colours, or be shut out altogether, al! 
according to the various observations which are to be made : 
and the changes can be conveniently executed during the obser- 
vations by means of the keys or rods o, 0, through universal 
joints. When setting the instrument the operator first makes 
| use of the four spokes p on the axis of the telescope, and whenset 
| the set screw r is made fast. The more minute setting is then 


If, say, ten layers of thin | as for writing from dictation, thus saving valuable time to headr | accomplished by means of the keys s through the universal joints. 
of commercial and other establishments, for invalids, &c. The 


This instrument, not only by its size, but more particularly by 
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all ten pieces of paper receive the same fac simile impress‘on 
when thus printed cn. By letting these ten impressicus, with | 
interposed transparent paper, pass through rollers, double the 

number of copies are obtained, and that in a time that a copyist | 
only could write out one-third of a copy. When taking only one | 
impression at a time a great many copies can be obtained very | 
quickly by the autographic printing process, and by means of the | 





ALTITUDE AND AZIMUTH INSTRUMENT, 





EANSENS LLUCTLic PRINTING APPARATUS 
u.ventur bas been appreciated here in a very unusual mani 1, 
the King having given him the gold medal of merit. In the 
Exhibition these instruments attract great attention. 

From the same establishment which manufactures the writing 
ball, the invention of the Rev. Malling Hansen, which I have 
just described, there is a collection of astronomical and other in- 
struments which, both on account of the original construction 


; and because of the excellent workmanship, deserve more than a 


passing notice. Besides some smaller mathematical instruments, 
such as surveying instruments, an instrument for measuring 
angles, &c., there are two astronomical instruments which on 
account of their beautiful practical arrangement are admired by 
connoisseurs. They are expecially suitable for small public or 
private observatories, One of them is an equatorial instrument, 
of which I send you a drawing. It is a perfect miniature refrac- 


| tor. On the large telescope A it has a “ finder” a and a position 


micrometer E, with artificial light falling on the line. On the 
ileclination spindle A’ is arranged the declination circle C, and 
vn the “hour spindle” B is arranged the hour circle D, which 
has teeth in its circumference, and whenever desired, by turning 
the knob G on the spindle b can be made to communicate with 
































MAGNETO-ELECTRIC TORPEDO FIRER, 


the clock F, which through the hour circle drives the hour 


| spindle, and consequently the telescope itself, in a direction oppo- 
| site to the motion of the earth, thereby the observer is enabled 
| to keep the star he is observing constantly in the focus. To set 


the instrument the operator makes use of a coupling which is 
arranged between the clockwork and the hour circle, also of the 
set screw ¢ and the regulating screw d. 
| The other instrument designed and made at this establishment 
is a transit instrument, which, by means of an illustration and a 
short description, I hope to make clear to your readers, The 
| telescope H has a meridian circle F, on which the operator can 





santatype. For printing purposes, where the setting in t as | read off single seconds by the aid of the micrometer microscopes 
Biscay mnie takes a disproportionate time Ae oon, |¢,¢; the two smaller circles K and L serve to read off the | 
the “writing ball” is by far the quickest and cheapest instrument. | degrees. The apparatus for giving light to the ocular line is at { 
The lines and words can be stopped, spaced, underlined, | the — M on one of the ends of the axis of the telescope ; 
&c., in all directions exactly as with ordinary printing. | ¢, 4, is the regulating ent for the axis of the telescope, | 
The “writing ball” as now made contains fifty-two pistons, and G is the set screw for the vertical axis. I have left out the 
having all letters and all figures, besides interpunctuation | lower limb of the telescope for sake of clearness. 
si &e. The next to be noticed is a transit instrument. This apparatus 


The electric apparatus consists of two to” four Léclanché’s | is the first one made of that size for zone observations alone ; it 


eh Uaheas (eis & 
| the progress made here lately. As a practical point worth 
noticing, I may mention that the gudgeons of the axes on all 
these astronomical instryments are conical at one end and cylin- 
drical at the other end, whereby the influences of tempera- 
| ture are counteracted, which is not the case when, as generally 
| made elsewhere, both gudgeons are conical. 
| QZ 





JURGENSEN’S EQUATORIAL, 


One more instrument from the same establishment and I have 
done with this interesting collection. ‘The instrument in que:- 
tion is a magneto-electric apparatus for firing submarine tor) e- 
does, and illustrated by the annexed outline x 

It consists of a horseshoe magnet which, at the ends N and §, 
has cylinders of soft iron screwed in ; the result of this is that 


ud workmanship, affords geod evidence of 
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the poles change quicker by the movement of the keeper than 

“by the ordinary horseshoe magnet. By two ebonite end pieces 
arranged at the end of the iron cylinders, these are used as in- 
duction rollers E, E, the copper wire being wound directly 
round the cylinders so as to avoid distance between the wire and 
the iron. In front of the induction rollers, and round the 
spindle a, there is the keeper A, and behind the rollers under 
the magnets N and S there is a keeper C, C, which is connected 
to D, D, a metal piece on which the apparatus rests. ¢ is an 
ebonite plate from which the current is led to the pole screw P ; 
the current is also led from the screw g to the pole screw Q. 

To set the apparatus the operator presses on the knob B, 
thereby pushing the keeper C, C, away from the magnet, while 
the keeper A goes against E, E. On thereupon pressing on the 
knob F, the spring f on the spindle @ is pressed down, and the 
helical spring j round the spindle a, between E, E, pushes the 
spindle e out with such a force that the keeper A is torn away, 
producing a current in the induction rollers, which is closed 
through g and the platinum spring p which touches the insulated 
contact e, whereby the induction rollers are joined. When the 
keeper has passed through a space of a line the platinum spring p 
is torn away from the contact ¢ ; the main current is then inter- 
rupted, and an extra current is produced,which passes in the same 
direction as the main current,through the pole screws P and Q,and, 
if connected to an igniting wire, through that wire. Supposing the 
platinum spring p be left out, then the apparatus could be used 
instead of key and battery with Morse’s polarised block writer, and 
could only ignite one cartridge ; but, with this arrangement, eight 
or ten cartridges can be ignited through 12,000ft. of wire. The 
extra current produced (which does not show greater intensity 
on a galvanoscope than the main current itself, causes by its 
greater force longer sparks, wherefore it is particularly applicable 
for igniting mines. 

The resistance of the apparatus is 200 kilos. = 2000 units. 
The cartridges ought to be of the same resistance. 

While on the subject of mines, I may mention that the Royal 
Engineers here exhibit various torpedo appliances which must 
be of interest to military engineers, as I understand there are 
some novelties amongst them ; but I could not get full informa- 

tion on the subject. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE GLATTON TRIAL. 


Sir,—The very able account of the Glatton trial, in your num- 
ber of the 12th inst., will suggest to many people the following 
questions :—Ist. What would be the effect of a second shot at or 
near where the turret has been already hit? 2nd. What would 
be the effect of a shot impinging, as is possible, more directly upon 
the ‘‘glacis?’ Will you allow me to point out that the work 
done by a shot on the armour is less than that done by the powder 
on the gun, by the amount of resistance against which work has 
been done during the flight of the shot through the bore of the 
gun, and through the air? 

FRANCIS A, RANKEN, M.A.C.E. 

Southampton, July 23rd, 1872. 


[1st. The effect of a shot striking near the first “‘hit ” would 
probably be disastrous to the gun detachment, and to the interior 
of the turret, and perhaps to the gun carriages, but not to the 
actual structure and working parts of the turret. We think the 
strain to which they would be subjected would become less in 
proportion to any reduced strength of the part struck, which is 
the medium through which the shot must act on the working 
parts and structure. 2nd, As to the effect of a shot impinging 
more directly on the glacis plate, our article gave some indication 
that mischief might be done in this way. Probably the glacis 
plate might easily be broken, but the 6in. clear space between 
turret and glacis plate edge would not easily be jammed up with 
two or three fragments of plate 34in. thick, and the men under 
cover below decks could remove any fragments. The objection 
as to the work stored up in the shot her been decreased by the 
resistance of the air, &c., is, of course, perfectly correct, as Mr. 
Ranken does not need us to admit. The words “ equal in quan- 
tity” were inserted more to remind us that, after all, the firing 
ship received, in one form only, work done no greater than the 
ship struck received in another, Had we qualified our words, as 
Mr. Ranken has done, we should, perhaps, have lost in force and 
simplicity of expression what we should have gained in accuracy. 
We believe, putting the resistance inside the bore out of the ques- 
tion, that the total energy of this particular shot at the muzzle 
is 7030 foot-tons, while at 200 yards it is 6750 foot-tons, so that 
we only made a present of 280 foot-tons to any one who argued 
that the shock on the vessel struck ought to be greater than we 
admitted. Of course, the firing ship gets more of a push, the 
ship struck more of a blow. We naturally feel—though the 
parallel is not quite correct—that when Major O’Geogehan says, 
“*T struck him smartly on the left fist with my nose,” that the 
transaction is put ingeniously, but not fairly. —Eb. E.] 





AWARD OF PRIZES AT CARDIFF. 

Str,—As you have worked out the results of the late com- 
petitive trials of portable engines at Cardiff, made under the 
auspices of the R.A.S.E., and have, we think, conclusively proved 
that justice has not been done in the awards of the judges, we 
venture to trouble you with a copy of the “reasons” which we 
gave in the protest we felt impelled to deliver to the director of 
the yard so soon as the awards were promulgated. While we hope 
we can bear defeat with equanimity, if not with satisfaction, it is 
very much against the grain to have to submit to what is felt by, 
I think, nearly all our competitors, to be a real injustice. 

(1) Because the trial was perfectly fair and conclusive, and was 
admitted by you to be at least a tie between ourselves and next 
competitors, 

(2) Because the exceptional circumstances under which we ran 
proved that had the run been made in fine and sunny weather 
instead of during heavy rain, for four hours out of the five hours 
of its continuance, we may fairly conclude that we should have 
done as high a duty as was done by our competitors in their cor- 
roborative run, 

(5) Because even under these difficult circumstances we did a 
better duty relatively to our competitors than was done at Oxford 
in 1870, when the prize was awarded a joint first. 

(4) Because it would appear unjust that as both the competitors 
did not, and could not, accept the challenge of a second run (we 
declining solely on account of the inability of our stoker to undergo 
the fatigue in the state of his health), that one of them should 
allowed to have a second trial when there was no ground for 
questioning the absolute fairness of his trial run; the second being 
considered by us, and, we believe, generally, in the light of a 
corroborative trial, 

(5) Because it is altogether without precedent in the annals of 
the suciety to permit the results of a second run to influence the 
decisions arrived at by the judges. Instance the case at Wor- 
cester, when we ran five.minutes longer than our competitors, and 
our prices were lower, and yet the first prize was divided; and the 
case at Oxford, when our competitors ran some four a-half minutes 
longer than ourselves, and the same arra t was ad 1 





(6) Because the duty of both engines under coal having been 
accepted by one of the judges as a tie, there remained nothing to 
consider but the structural character of the engines (price having 





been left out of consideration, although our price is lower), on 
which we unhesitatingly affirm that as an engine for practical 
ae ours stands decidedly before that of our competitors, the 

iler especially having considerably r water space, the effect 
of which in competition you can appreciate, 

(7) Because the decision of the Royal Agricultural Society’s 
judges stamps in a pre-eminent manner the engineering reputation 
of the manufacturers who submit engines to their arbitrament 
(especially in the foreign market) as that of court of absolute 
equity, and the successful competitor is placed in a position of 

vantage to which he is fairly entitled, while if placed in a 
lower than his true position he suffers a co’ nding injustice. 

Before leaving Cardiff we received the following reply to our 
protest :— 

: Showyard, Cardiff, July 17th, 1872. 

Sirs,—I am directed by the stewards of implements to acknowledge the 
receipt of your communication in reference to the awards of the judges 
of portable steam engines, and in reply to inform you that, in accordance 
with rule 51 of the prize sheet, the awards of the judges are final. 


Yours faithfully, 
Signed) H. M. Jenkins, Secretary. 


The Managing Directors, wecieg Ironworks. 

The rule referred to runs as follows: No. 51 “The judges’ 
— when duly accepted and recorded, will in all cases be 
final.” 

To ourselves the rule appears loose and unintelligible, as for 
instance “‘ accepted,” by ant ‘*recorded,” when? and if before 
or after the receipt of any protest. A protest, being admissible by 
the rules of the society, pf a date and hour fixed for its recep- 
tion, of what avail is it if rule 51 is carried out? It is trifling with 
the serious interests of those who have spent months of precious 
time, energy, and large sums of money, while it adds to the 
injury by a show of investigation and reconsideration of the 
decisions which has no substance or reality. 

As the secretary refers us to rule 51 of the general regulations, 
perhaps you can explain a decided ge from ‘ conditions” 
No. 6, where it states ‘‘exhibitors shall, on making their final 
specifications, elect at what steam pressure, not exceeding the 
declared pressure, what horse-power on the brake, and what 
number of revolutions, they would wish to be tried.” 

In our case, holding the conditions to be final and imperative, 
we rigidly adhered to our entry of the 20th May, whereas such was 
not the case with two or three of our competitors, notably Messrs, 
Clayton and Shuttleworth. 

THE READING IRONWORKS, LIMITED, 

Reading, 24th July, 1872. omas James, Secretary. 





SAFETY VALVES. 
Srr,—It is well known that the safety valve is at present occu- 
pying the serious attention of the Board of Trade, not only 
ecause of the impracticable nature of the Board of Trade rule 
for proportioning safety valves for high pressures, but because of 
*‘the expensive” and ‘‘lumberous” and “‘ ugly mechanism ” of 
the d weight wherewith the rule compels the engineer to 
load his safety valve. 

It is my intention in this, and the succeeding letter which I pro- 
pose to send you, to demonstrate the evils and errors—(1) Of the 
Board of Trade rule for proportioning a safety valve. (2) Of the 
lift of the safety valve from its seating, and the geometry of the 
seating. (3) of the impractical nature of the dead weight on 
board ship. (4) On the evils of the lever application, whether 
applied on board ship, on the locomotive, or on the stationary 
boiler. Under similar conditions, the evils contained in the one, 
are inherent in the other, and they are both bad. And (5) If 
needs be, to give ‘‘ a remedy.” 

Under the first of these headings then I propose to deal with 
the Board of Trade rule for proportioning the size of a safety 
valve, viz., a half square inch of area of valve for each square 
foot of grate area, and the valve to lift one fourth of its dia- 
meter. But before I can demonstrate error, I must have “‘ truth ” 
wherewith to demonstrate it. And I therefore propose to give 
an unerring rule with which to test the merits of the Board of 
Trade rule. It is this :—Multiply the rate of combustion, by the 
rate of evaporation, and by the relative volume, and divide by 
the velocity of the steam. The quotient is the area of the issuing 
orifice. Then multiply the area just found by the number of times 
the desired lift is contained in one inch, and divide by 3°1416, 
The quotient is the diameter of valve. 

Example.—Take a boiler with a hundred square feet of grate 
consuming 4 lb. of coal per minute, per foot, and evaporating 
8lb. of water per Ib. of coal, and the pressure 150 lb, per square 
inch above atmosphere, the velocity of the steam, minus friction, 
being 1950ft. per second, and the lift one tenth of an inch, 
Then we have 

100 x “4 x 222°4 x 186 
1404000 
equal area of issuing orifice, and 


1110 x 10 = 3°533in. = diameter of valve, 
3°1416 

For this the Board of Trade rule orders a valve to be applied of 
8in, diameter, containing fifty square inches, and lifting 2in. high, 
and having 3 tons 7 cwt. of dead weight on it, while by our rule a 
spring of as many pounds weight as we have here tons would 
= the functions of a safety valve in a very superlative 

egree. 

Take, now, a boiler of ten square feet of grate, the conditions 
being the same as in the last, except the lift, which is in this case 
ysin, Then we have 

10 x “4 x 222°4 x 186 
1404000 
equal area of issuing orifice, and 


_1107_x 16 = ‘56 of an inch diameter of valve, 
3°1416 


The Board of Trade rule orders a valve of 2in. diameter, having 
fiin. lift, and with 750 Ib. of lead weights on it, while by our 
rule a spring of 7 oz. weight would perform the functions of a 
safety valve in a very superior manner. 

It will be seen that the result of this rule, from the premises 
given, is absolutely mathematically correct, and gives the proper 
proportion of valve for all variation of pressures. 

This rule was embodied in a paper read by me at Newcastle-on- 
Tyne before the joint meeting of the North of England Institute 
of. Mining and Mechanical Engineers and the Institution of Engi- 
neers and Shipbuilders of Scotland, and the Lancashire and 
Cheshire Coal Association. It is, therefore, an open subject for 
the criticism of your readers. 

A committee of the Institution of Engineers and Shipbuilders 
of Scotland, under the presidency of Mr. David Rowan, late pre- 
sident of the institution, with Professors Rankine, Connor, and 
others, are at present making experiments with thé safety valve 
with high-pressure steam. To the former gentleman I am 
indebted for the practical suggestion of taking the friction of the 
steam in passing the issuing orifice into account, 

In my next I will treat of the lift of the valve, the action of the 
dead weight at sea, and the behaviour of the lever, when its static 
principles are disturbed. THOS, ADAMS, 

Granby-row, Manchester, 





= 1°110 square inches, 


= ‘1107 of a square inch, 





THE launch has just taken place from the shipbuilding yard 
of Mr. R. H. Michell, of the Mount Stuart Ironworks, Bute 
Docks, Cardiff, of a powerful steam dredging machine, built for 
the London and North-Western Railway Company, for use at 
their docks in the river Mersey. She works both sides, is capable 
of dredging to the depth of 30ft., and will be worked by engines 
of 60-horse power. e engines, boilers, and the whole of the 
machinery were built at the same works. 





STEAM GAUGES AT CARDIFF. 


For some years past we have made it our rule to give a 
record of the indicated and true pressures of the gauges in 
the showyards of the Royal Agricultural Society. These 
records have always been much appreciated, and should be 
of considerable assistance to intending purchasers of steam 
gauges. We give below the results of this year’s perform- 
ance :— 


A Table showing the Error in the Reading of Pressure Gauges 
attached to Boilers at Work in the Showyard of the Royal Agri- 
— Society, at Cardiff, 1872, at or about the Working 

Tessure. 
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4887 IE. Humphries .-- Schiiffer & Budenberg.| 53 50 
4888 Brown and May... ... a ig | 41, 40 
4894 ” 7 i ” ” 50 50 
4900 Tuxford and Sons... Smith’s Patent ... .... 50 50 
4901 | * ” | “ - 45 50 
4898 ” ” | ” ” 50 «(50 


4896 ” BH = - 8 
4915 ‘Corbett and Sons «+. Schiiffer & Budenberg. 59 60 
4654 Ransomes, Sims, and 


| Head -++|Salter’s Schiffer ..... 53 650 
4655 ” ” ” ” 51 50 
4666 | rm % Dubois’ Patent ... Fi] 50 
4667 | is Baines and Tait... .... 87, 80 


4947 Clayton and Shuttle- 
| Worth ... ... -./Schiiffer & Budenberg.| 52 | 5 


4948 | ” n " " 54 , 50 
4949 | ” ” ” ” | 61 | 50 
4942 | " " " " | 52 | 50 
4619 Hornsby and Sons... | 50 | 50 


4248 |E. R. and F. Turner...|Bourdon’s Patent «| 50 | 50 


4245 ” ” ” ” 51 (50 
4227 |Holmes and Sons __...|Schiiffer & Budenberg.) 52 | 50 
4961 |Davey, Paxman, & Co. Re ee | 40 | 40 
4959 | ” ” Bourdon’s Patent .... 50 | 50 
4962 | vs os Schiiffer & Budenberg. 42 | 40 
4960 | ” ” Bourdon’s Patent ... 41 | 40 
4212 Riches and Watts .../Smith’s Patent ... ... 52 50 
4211 | ey ™ Bourdon’s Patent ... 51 50 
4204 Salter’s Bourdon 2 50 


32 
4071 \Richmond & Chandler.|Sehiiffer & Budenberg. 42 40 
4008 ‘Ashby, Jeffery, and 


Luke oA OEE sce cee one 401 
4004 ” ‘ Bourdon’s Patent .... 52 50 
3599 Barford and Perkins...|Schiiffer & Budenberg. 53 50 
3557 |Cambridge and Parham te s 42 40 
3555 | ” ” ” ” 41 40 
Stand | 
No.232, Charles Burrell... ... ” ” 3 40 
4967 | ” ” ” ” 39 «40 
3233 Nicholson and Son ... ” ” 42 40 
3232 | E m a ‘i 41 40 
3231 | . * , 42 40 
2951 |Barrows and Stewart... ” ” 54 50 
2950 54 oO 


2927 ‘Reading Ironworks me Bourdon’s Patent ooo] — | — 
— |Marsden and Co... ...|Schiffer & Budenberg, 41 40 
4974 | 75 


| ” ” ” ” 80 fa 
2815 Woods, Cocksedge, and | Woods, Cocksedge, and 

f WHABMOE .c. cco cool WEEMOE vv ocr. vec 2 1 OD 
2816 | ” ” ” ” 53 «BO 
4984 \Nalder and Nalder_...|Schiiffer & Budenberg. 5] | 50 
4988 P. and H. P. Gibbons... ” ” 50 | 50 
4989 ” ” ” ” 52 50 
4990 ~ » 51 50 


4991 Tasker and Sons e 
5008 |Ruston and Proctor .. 
5008 - -_ 
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5028 Marshall, Sons, & Co...|Schiiffer & Budenberg. 51 | 50 
2669 |Southwell and Co. ---| Bourdon’s Patent .. 50 | 50 
5043 Stephen Lewin ...  ...|Schiiffer & Budenberg.. — | — 
5029 |Marshall and Sons ...| * " 50 | 50 
5059 Hayward, Tyler, & Co..|Hayward, Tyler, & Co... — | — 
5053 | = is es * 50 | 50 
5096 |\Joseph Gilbert”... ...|Dewit -.. ... s+ «| 58 | 50 
2558 Timothy Thomas _..,|Schiiffer & Budenberg.| 52 | 50 
4744 Scott F .-., Baines and Tait... ...) 55 | 50 
| 50 


4755 Russ, Morris, aifd Co..,|Foster’s Patent... ...| 52 
4766 |Pinfold ... .. .-+| Pinfold es, on onl a ee 
4767 | s eS | Schiffer & Budenberg. 40 | 40 
4777 Powis and Co. ..._ ...!Bourdon’s Patent... 42 | 40 
4781 Robert Maynard... ... Schiiffer & Budenberg. 51 50 
4834 |E. Hayes ... ... «00! . re | 504, 50 
_ |Peacock and Wilson ...! ” ” 





TuRRETS OF H.M.S. THUNDERER.—The authorities at Pembroke 
Dockyard last week sent one of their most trustworthy inspectors 
to the Atlas Works, Sheffield, to examine and report upon the 
turrets just turned out of hand for her gm fe ship Thunderer, 
now in the course of construction in the yard above-mentioned, 
and the quality of the iron and the finished manner in which the 
plates have been rolled left nothing to be desired. This formid- 
able ship is 4407 tons and 800-horse power. The following are 
the particulars of each turret :—Inner skin for one turret—Cireum- 
ference, 89ft. 3}in.; diameter, 28ft. 5in.; height, 7ft. 5in. ; 
weight, 52 tons 2 cwt. 1 qr.; made with two armour-plates, 
15ft. 74in. long by 7ft. 5in. wide and 4in. thick ; made with two 
armour plates, 17ft. 10}in. long by 7ft. 5in. wide and 4in. thick ; 
made with one armour-plate, 22ft. 4in. long by 7ft. 5in. 
wide, and 6in. thick = 17 tons 13 ewt. Outer skin for turret — 
Circumference, 98ft. 2}in.; diameter, 31ft. 3in.; height, 7ft. 10in.; 
weight, 106 tons 16 cwt.; made with three armour-plates, 
14ft. 8fin. long, by 7ft. 10in. long, and 8in. thick; made with 
two armour-plates, 17ft. 6in. long by 7ft. 10in. wide and Sin. 
thick; made with one armour-plate, 19ft. long by 7ft. 10in. wide 
and 8in. thick = 20 tons 13 cwt. 2. qr. There will be Qin. of 
teak between the two skins of armour all round, and each turret 
will be armed with two guns, either of 25 or 35 tons, as they can 
carry either dercription. The weight of armour-plates in the two 
turrets is 317 tons 16 cwt. 2 qr. Apropos of this account of 
one of the fresh additions to our iron-clad navy, we 
may remark that the friends of Mrs. Cowper Coles are 
about to make an application to the Admiralty to continue for a 
further period of years the payment of the £100 bonus for each 
turret that may be constructed for the public service, as we believe 
in the course of next year the arrangement entered into with her 
late husband will cease. Mrs. Cowper Coles has only EF renga of 
£150 a year, which is also the sum allotted to the widow of tlie 
chief engineer who went down in the Captain. —Adrmy and Navy 
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RAILWAY MATTERS. 

Tue railway station at Metz was destroyed by fire on Sunday. 
‘This is the fourth large fire in Metz in the last twelve months. 

A LANDSLIP has taken place on the railway near Mont Cenis. 
The passengers are compelled to walk three miles, and their 
baggage is sent on by mules, The express train was stopped, 
There has been no loss of life. 

THE Pennsylvania Central Railroad has invested 150,000 dols, in 
saw miles at ———— Fla,, to saw out cross-ties for the 
Southern Pacific Rai The ties are to be sawed from cypress 
and juniper ; and “‘ chemicalised ” in some such way as to render 
the wood indestructible and proof against the prairie fires of the 
West. 

Durinec the week, a somewhat remarkable incident in connec- 
tion with mining operations and miners, has taken place at 
Barnsley. The colliers working at the Burton Bridge Colliery, 
about two or three miles from Barnsley, are being conveyed to 
and from the pit by a special train, The morning train leaves the 
Court House Station, Barnsley, at half-past five o’clock in the 
morning, and relurns at half-past two in the afternoon. The cost 
of the conveyance is divided between the masters and the men, 


Tue Lords Justices gave judgment on Monday in the case of 
Beattie v. Lord Ebury and others, which was an appeal by Lord 
Ebury and other directors of the Watford and Rickmansworth 
Railway Com from a decision of Vice-Chancellor Bacon, 
whereby he held that the directors were personally liable for a sum 
of about £22,000, a debt due from the Watford and Rickmansworth 
Railway Company to the Union Bank of London for having over- 
drawn their account, Their lordships ordered the bill to dis- 
missed with costs. 

On Saturday afternoon, about 2 p.m., it was discovered that part 
of the railway bridge which crosses the Regent’s Canal about 
100 yards south of St. John’s-wood-road station, on the way to 
Baker-street, was unsafe. Men were immediately set to work to 
remedy the defect, and the passenger traffic was suspended until 
about six o’clock, when it was resumed on one line of rails, and the 
trains again ran regularly. The cause of the misadventure is now 
all but repaired, but for some time the second bridge had to be 
used instead of the accustomed one, and the up and down trains 
crossed each other at the Marlborough-road instead of at the St. 
John’s-wood station, . 

THE Caledonian Company are greatly accelerating their express 
service between Dundee and London and Dundee and Edinburgh. 
The express which leaves London at 10 a.m. is now timed to 
arrive at Dundee about 10.40 p.m. instead of 12.30 am. The 
English mail and passengers from Manchester and Liverpool will, 
however, continue to arrive at 12.30 a.m. An express train leaves 
Dundee at 8 a.m. in connection with the 8.45 a.m. express from 
Perth, and arrives in London at 8.30 p.m., thus accomplishing the 
journey between Dundee and London in twelve hours and a-half, 
Between Dundee and Perth the trains will be run at express speed, 
and without stopping at intermediate stations, 

THE half-yearly report of the Yorkshire Railway Wagon Com- 

any, just issued, shows that the number of wagons now at work 
is 3196, and that several contracts for new wagons are in course 
of completion. The balance of revenue (including £1153 7s. 8d. 
from last account) is £3327 9s. 10d., and it is recommended that a 
dividend of £10 per cent., free of income tax, be paid on 12th 
August next, which will absorb £2132 17s., and leave a balance of 
£1194 12s. 10d. to be carried to the next account. The directors 
have decided to make a call of £1 on the last issue of shares on 
which £1 only is paid. In consequence of the increase of the 
company’s business, the directors recommend that a special reso- 
lution be passed at the meeting on the Ist August authorising 
them to borrow the further sum of £20,000 on be of the com- 
pany. 

NEARLY the whole of the staff of the London and North-Western 
Railway at Broad-street turned out on Saturday night after 
receiving their wages, and proceeded in a body to Camden, to try 
and induce the men there to turn out also, but in this they entirely 
failed. There was a little disturbance, the Broad-street men 
endeavouring to interfere with the carts going in and out, but 
after some little delay a reinforcement of policemen was eee 
up, and they dispersed them, since which the business at Camden 


NOTES AND MEMORANDA. 


596,418 tons of coal were extracted from all the Nova Scotian 
mines in 1871, being 142,794 tons more than in 1868. 

AccoRDING tothe American Army and Navy Journal it requires 
five’millions of men, half a million of horses, and eight thousand 
cannon, maintained at an annual expense of seven hundred mil- 
lions of dollars, to preserve the peace of Europe. This is exclusive 
of the costs of forts, arsenals, wagons, ships, tents, hospitals, &c. 


In the case of ammonia, it would seem that the amount of the 
gas absorbed by charcoal continuously decreases as the temperature 
rises from 0 deg. to 55 deg., but at that point a sudden change 
occurs, and the amount of gas given off becomes considerably 
diminished. In the case of cyanogen the absorption takes place 
—_ rapidly, being confined almost entirely to the first ten minutes, 
and the curve representing the absorption between 0 deg. and 
80 deg. is continuous ; the results obtained are given in tables, 
and also represented by absorption curves. Hydrogen and nitrogen 
are very slightly absorbed by the charcoal. 


THE following is a list of the electric lights in England and France 
with the dates at which they were erected :—Dungeness, January, 
1862 ; Cape La Heve, France, south light, December, 1863 ; north 
light, November, 1866; Cape Grisnez, France, February, 1869 ; 
Souter Point, England, January, 1871; South Foreland, two lights, 
January 1872. Nature remarks it is interesting to see that 
England took the lead in this matter of the adaptation of electric 4 
illumination to lfghthouse purposes, and it must also be reuem- 
bered that although the first electric light was only erected in 
1862, yet that in 1859 experiments were made under the supervision 
of the late Prof. Faraday which were very successful, 


THE Scientific American, speaking of an “ English fast train,” | 
says, the Great Northern helboer Company is now running a fast 
train between London and Edinburgh, 395 miles, in nine and a-half 
hours, which is at the rate of about forty-two miles an hour. If 
we had good first-class railways in this country, between our 
important cities, capable of the above speed, passengers might 
ride from New York to New Haven, seventy-four miles, in one 
and three-quarter hours, instead of three hours as at present 
required ; to Boston, 234 miles, in five and a-half hours instead of 
nine hours; to Washington, 228 miles, in five and a-half hours 
instead of nine hours; to Chicago, 835 miles, in twenty hours 
instead of thirty-four hours ; to St. Louis, 1000 miles, in twenty- 
four hours instead of forty-eight hours. 


THE Spectator, in its notice of M. Touchet’s work, ‘‘The 
Universe,” says:—‘‘Man generally flatters himself that his 
anatomy is about the highest effort of Divine skill; yet that of 
the insect is far more complicated. No portion of our organism 
can compare with the proboscis of the common fly. Man can 
boast 270 muscles, Lyonet, who spent his whole life in watching 
a single species of caterpillar, discovered in it 4000. The common 
fly has 8000 eyes, and certain butterflies 25,000. M. Touchet 
treats it as an established fact that so fine are the sensory organs 
of ants that they converse by means of their antenne. Conse- 
quently the strength and activity of insects far surpass ours in 
proportion. In the whole field of natural science there is nothing 
more astounding than the number of times a fly can flap its wings 
in a second ; it must in that point of time vibrate its wings five or 
six hundred times. But in rapid flight we are required to believe 
that 3600 is a moderate estimate.” 

On the 9th of June, 1866, a remarkable fall of aerolites took 
place in the County Unghviir, in Hungary, which was witnessed by 
a large number of persons. A violent detonation was first heard, 
like the discharge of a cannon, making the glass rattle ; this was 
followed by several more feeble sounds, accompanied by a noise 
like that of a heavy oe rolling along the pavements. Attention 
having been attracted by the noise, a small cloud was seen in the 
distant heavens, which moved rapidly, having about ten times the 
apparent magnitude of the sun, and which emitted rays of smoke, 
Persons at a considerable distance off saw a red, incandescent, 
pear-shaped body, surrounded by a blue light, and which 
approached the earth at an angle of thirty to thirty-five degrees 
with great velocity, leaving behind it a train of vapour. One of 
the observers affirmed that this red body continually emitted 
incandescent particles, and separated into two parts in its course, 
and that the two globes of fire fell s¢parately upon the earth. 
The ph is said to have lasted four or five minutes, while 





has been going on in the usual way, and as much traffic as p 
is being worked there. At Haydon the men have also stuck to 
their work, and all is going on as usual there. At Poplar the men 
have turned out, and at Broad-street the men who turned out, 
before leaving, hid the weights and hooks used by the men in 
handling the traffic, and also tampered with the gas, which ulti- 
mately went out. Arrangements are in progress by which Broad- 
street station will be in the usual working order in a few days, 
The clerks are at work and giving all the assistance they can. 

At the Croydon petty sessions, on Saturday, Mr. Arthur Frederick 
Akehurst, of 26, Farringdon-road, London, Mr. Rugg, of 65, Middle- 
street, Brighton, and Mr. Purchas, of 7, Montpelier-road, Brighton, 
were summoned by the London, Brighton, and South Coast 
company, the first-named gentleman for ing use of a 
‘*communicator” in a railway carriage without sufficient cause, 
and the two latter for wilfully Sataistion with the comfort of 
passengers. The defendants Rugg and Purchas quarrelled and 
fought in the Brighton express train on the 13th inst., when the 
other defendant pulled the cord in order to stop the train and the 
fight. The rot on the train stopping, separated the combatants. 
The bench, after a careful investigation of the facts, dismissed the 
summons against Mr. Akehurst, Mr. Edridge, the chairman, 
stating that the magistrates were of opinion that, under the cir- 
cumstances, he was quite justified in using the communicator, not 
only for his own safety, but for the ‘safety of the two men who 
were fighting. Purchas was fined 10s. and 15s. costs, and Rugg 
40s. and 15s. costs, or one month’s imprisonment. Mr. Akehurst 
was charged because he refused to assist in the prosecution of the 
other two, and no other way could be devised to ensure a conviction, 


THE report of the Belfast and Northern Counties Railway Com- 
pany to be submitted to the half-yearly meeting of the company 
on the 5th August states that, owing to the rapid rise and.con- 
tinued high price of iron, the laying down of the second line of 
rails between Carrick Junction and Ballyclare stations has been 
delayed for a time. Plans are prepared forthe erection of an 
under bridge and alteration of the public road at the latter place, 
which will be cominenced forthwith, and so soon as in the opinion 
of the directors it is wise to do so the remainder of the works con- 
nected with doubling this portion of the line will be commenced. 
Arrangements for a new goods shed and arrival platform at 
Belfast have been decided on, and plans are in course of prepara- 
tion ; when they are completed the works will be proceeded with. 
The short sea between Larne and Stanrzer was opened on 
the 1st July, and there are now daily opportunities (Sundays 
excepted) of booking from the —— stations on this line to all 

of England and Scotland by this route—for so far the traffic 

uite realised the directors’ ion. Ground has been pro- 
cured in Derry, adjoining the quays on the city side of the river, 
for the purpose of a depét, Arrangements have been made 
with the Bridge Commissioners and the Port and Harbour Com- 
missioners for the use of the tramways connecting the waterside 
(where the present station is situated) with the city, and steps are 
being taken for the erection of the necessary "buildings. The 
directors have reason to believe when this very desirable improve- 
ment is carried out the increased facilities it will give for receiving 
and forwarding goods will prove of great advantage to the mer- 
chants and traders of Londonderry, as well as to this company. 
During the past half-year two and a-half miles of the line have 
been relaid with iron double-headed rails, and half a mile with steel 
double-headed rails. Eight th d five hundred cross sleepers 





and four thousand running feet of longitudinal timber have also 
been renewed. 





the smoke emitted,by the bolide remained visible for ten minutes 
afterwards. Some persons even professed that they perceived a 
decided smell of burning sulphur ; and one of those who picked up 
a fragment a little time after its fall said that it was not free from 
the odour for three days after. The number of stones that fell on 
this occasion was quite considerable, two of them being much 
larger than others, one weighing nearly 600lb, and the other 
about 801b, At least a thousand fragments were picked up, being 
scattered over a surface of about 6600ft. in length by 2500ft in 
width. The largest mass penetrated the earth to a depth of 11ft. 
and the smaller to that of about 2ft. 


THE rice-paper plant grows naturally in China and Japan, where 
the inhabitants carefully cultivate it upon the hills and high-lying 

‘ound, In the autumn of each year, before the leaves fall, the 
Sepunate cut off the young shoots and cut them into slips, which 
are tied up in bundles and boiled in large copper kettles or 
cauldrons closely shut down, The boiling is continued until the 
bark has peeled off the wood, when the former is carefully dried 
and stored away for future use. When it is required for paper- 
making it is thoroughly soaked in water for three or four hours, 
after which the brown skin is scraped off. At the same time the 
bark which covered the younger shoots is separated from the older 
and tougher sorts, from which an inferior kind of paper is made. 
Bark which has been kept for some years is only fit to make the 





commonest packing paper, and is manufactured with less care, 
When the bark is well cleaned and arranged in order according | 
to its quality, it is again boiled until the matter separates into a | 
filamentous substance. This boiling is succeeded by another 
operation, called washing, which is of great importance in the 
manufacture of the paper. If it is not continued long enough the 
paper will be of a coarse quality ; and if, on the other hand, the 
substance does not receive enough boiling, the paper will be very 
white, but too soft and greasy to write upon. The pulp is placed | 
in a basket which will admit the water on all sides, and this is | 
plunged into a river and stirred about with violence for some 
time. ‘Then the substance is placed upon a smooth table and | 
beaten with wooden rollers. After the beating an infusion of 
rice is poured on it, and the mixture is suffered to stand until dry, 
when the substance is raised leaf by leaf in the form of paper. | 
These leaves are placed between boards, and the remaining | 
moisture gradually pressed out. According to another account | 
the stem is cut into Lesthe of ten or twelve inches, and the pith 
forced out and placed in hollow bamboos, where it swells out to 
its natural bulk, and dries into a compact mass. This pith is 
cleverly cut by a workman, who holds a sharp knife against the 
side of the cylinder, which is then turned round, so that the pith 
is cut into a broad strip about 4ft. long. This is cut into small 
squares, and sold in packets for different purposes. It is supposed 
that the paper made from the pith is the rice-paper which is 
imported into this ouming, It cannot be made until the tree has 
ttained iderable bulk, and is too old to produce man 
shoots such as are used in the first gee a The tree from whic 
this paper is made is particularly abundant in the island of 
Formosa. It is at first a small shrub, but after flowering it throws 
out several branches, and grows to a height of about 25ft. It is 
generally cut down before it attains its full maturity, because 
the pith and bark degenerate in the older parts. Several 
aor mr leaves crown the stem. It has been supposed by y 
tanists that there are two or three different species of plants 








from which the Chinese make their paper, and there are 
apparently several ways of manufacturing it. 


MISCELLANEA. 


Mr. I. LowrH1an BELL, the ironmaster of Newcastle-on-Tyne, 
has been made an honorary member of the United States Mining 
and Engineering Institute, in recognition of his labours. 

CONSIDERABLE extensions of the telegraph are in course of being 
carried out in Japan, and it is expected that very shortly all the 
_—* cities and towns of Japan will be connected by tele 
graph. 

Ovr spirited neighbour the Graphic is, simultaneously with the 
poe of this, producing from authentic sources a drawing 
of the meeting between Dr. Livingstone and Mr. Stanley. The 
drawing will be looked at with considerable interest everywhere 
the world over. 


Ir is announced that the first steamer of the additional line the 
Royal Mail Steam Packet Company are about to establish between 
this country and Brazil and the River Plate will be the Ebro, 
which will leave Southampton on the 21st of August. The vessels 
of the line in question will not call at Pernambuco and Bahia on 
their way from Lisbon to Rio de Janeiro and the Kiver Plate. 


Art the Suez Caaal shareholders’ meeting the votes were by a 
great majority in favour of M, Lesseps’ proposition for the main- 
tenance of the board’s scale of tolls according to the decision of 
last March, and which has been in operation since the Ist of July. 
The opposition was completeley out-voted. The canal receipts 
for the month of July were 1,626,000f.; eighty-three ships 
passed through the camal within that period. 

THE Duke of Norfolk’s Silkstone Colliery, near Sheffield, is 
being relieved from water by pumping as rapidly as possible. The 
Smithy Bridge Colliery, near Barnsley, has teak flooded, and also 
the Agnes Main and Silkstone Fall Collieries in the same locality, 
all owing to the great rainfalls, which have swollen the springs. 
The men are thus unable to work the coal, and the rates from 
Derbyshire and Yorkshire to London have been advanced. 


AccorpinG to the latest intelligence from the Isthmus of 
Panama, new hopes are entertained about making a ship canal 
across that obstruction. After failing to discover a promising 
line for the exeavation in the narrower portions of the neck, the 
American surveyors have gone back to Nica: a, and now report 
a favourable place towards the north of the Isthmus, where 
they believe the enterprise can and should be accomplished. 

WIrTH reference to the great increase in the price of coal, the 
Manchester Guardian is informed that the price of steam coal at 
Picton, Nova Scotia, free on board, is 8s. per ton, and the price at 
Montreal, delivered at the wharf, 13s. Thus, the present price of 
South Yorkshire steam coal, viz, 16s, per ton at the pit, is double 
the price of colonial coal. The latter might easily be brought to 
Liverpool at no greater price than that of the South Yorkshire 
coal. 

THE following were the successful candidates in the competition 
for the Whitworth Scholarships, at the Science and Art Depart- 
ment of the Committee of Council on Education, South Kensing- 
ton :—Robert H. Smith, aged twenty, mechanical engineer, Edin- 
burgh; Albert E. Seaton, twenty-three, draughtsman, Hull; 
George W. Sutcliffe, twenty-three, joiner, Bacup ; John C. Jeffer- 
son, twenty-one, mechanic, Leeds ; Henry G. Willis, twenty-four, 
student, Trimley, near Ipswich ; Frederick H. Millington, twenty- 
one, millwright, Worsley, near Manchester; Edwin G. Field, 
twenty, engineer’s apprentice, Wolverton; Robert Coey, twenty, 
student, Belfast; John C. Fell, twenty, mechanical engi > 
London; William Firkin, twenty-one, analytical chemist, Crewe. 


THE Broad Arrow says that Mr. Barnes, late Assistant Con- 
structor at £800 a year, has been appointed as assistant to the 
Controller for the superintendence of dockyard work, and given 
a salary of £1000 per annum. Mr. Crossland, also a member of 
the council, and Assistant Constructor, will receive £800 a year ; 
and Mr. Morgan will probably be paid the same sum as secretary 
to the Council of Construction. It is rumoured that Messrs. 
Trickett and Bannister, Chief Engineers and Inspectors of 
Machinery, will be brought to the Admiralty as Deputy Assistants 
to the Constructive Department, upon salaries cf from £600 to 
£700 a year, and that Mr. Wright, the present Chief Engineer of the 
Navy and member of the Council, will receive £900 a year. 


Durtnc the past week along-looked-for event in connection with 
the development of the new coal-field around Pontefract, in the 
West Riding of Yorkshire, has taken place, viz., the wianing of 
the Haigh Moor bed of coal at the Prince of Wales’ Colliery, which 
is sunk close to the Pontefract Race Course. After considerable 
labour the coal has been reached in one shaft at a depth of 
470 yards, The seam is 5ft. in thickness, and is said to be of good 
quality. The lessees of the coal, which is under the park, are 
Messrs. Rhodes and Dalby, who leased the coal by tender at £129 
per acre several years ago. The shafts are sunk near to the Methiey 
mae of the Wakefield, Pontefract, and Goole Railway, and 
within easy distance of the turnpike road. 

On Monday evening last week the employés of the London and 





North-Western yay f at Crewe, with others, assembled in the - 


Crewe Town Hall to do honour to Mr. Ramsbottom, who has been 
in the service of the company since 1842, and now for a long 
time has occupied a most important position at the head of the 
Crewe Works, and in the management of this gigantic railway 
enterprise. The testimonial from the officers and workmen 
consisted of an address to Mr. Ramsbottom of a Hag elaborate 
character, and that to Mrs. Ramsbottom of a marble bust of her 
husband by Noble. In addition a portrait of Mr. Ramsbottom 
was presented to the Mechanics’ Institution, of which he has 
been president fourteen years. . The proceedings were carried 
out at a large and influential mecting in the Crewe Town Hall, 
followed by a dinner at the Royal Hotel. The proceedings 
appear at great length in the Warrington Guardian, to which we 
are indebted for information. 

THE last ordinary monthly meeting of the executive committce 
of the Manchester Steam Users’ Association was held at 
the offices, 41, Corporation street, Manchester, on Tuesday, 
July 30, 1872, Sir William Fairbairn, Bart., C.E., F.RS., 
LL.D., &c., president, in the chair, when it appeared from the 
revort of Mr. L. E, Fletcher, chief engineer, that during the 
nast month 273 visits of inspection had been made, and 679 

ilers examined, 406 externally. 6 internally, 6 in the 
flues, and 261 entirely, while in addition 6 new boilers 
were tested by hydraulic pressure as well as_ specially 
examined, both as regards their construction and com- 
plement of fittings before leaving the maker's yard, The 
following defects had been met with: — Furnaces out of shape, 
1; fractures, 12; blistered plates, 4; internal corrosion, 17 
dangerous ; external ditto, 8; internal grooving, 5; external 
ditto, 13; water gauges out of order, 4—2 dangerous; safety 
valves ditto, 4—2 dangerous; pressure gauges ditto, 6. 
Total, 69; 5 dangerous. During the month two explosions had 
arisen from boilers not under the inspection of the associa- 
tion, injuring eight persons, though fortunately not fatally. 
The cause of one of these explosions, which been inves- 
tigated by an officer of the association, was found to be 
the same as that so frequently met with on previous occasions 
—viz., the use of an old worn out boiler, the plates along the 
bottom where resting on the brickwork having been uced 
by external corrosions till they had become as thin as a sheet of 
aper. This corrosion was greatly accelerated by the fact that the 

iler was not set upon suitable seating blocks, but let down on to 
the solid brickwork with wide seatings, which harboured moisture 
and thus promoted the corrosion. The entire boiler had been 
thrown from its seat and a considerable portion of it hurled across 
a deep ravine to a distance of 120 yards. The roof of the boi 
house had been blown up and the slates scattered in all direc- 
tions. It was a wonder no loss of life resulted. Competent 
inspection would have prevented this explosion, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue dela 
BERLIN.—Mesars. A. ASHER and Co., 11 den Linden. 
VIENNA.—Mesars. Gzroup and Co., Booksellers. 


LEIPSIC.—ALPHONSE . 
NEW YORK.—WiLLMER Rocers, 47, Nassau-street 








TO OORRESPONDENTS. 
*,* We cannot undertake to i a ayy Solemn: gat ins 





IcnoramMus.— We answer both your questions in the negati i 

W. M. P.—Harrild and Sons, 25, Farringdon-street, or Hughes and Kimber, 
West Harding-sireet, would probably either serve you. 

A. D.—We have not got Weale’s book by us, and are therefore unable to 
answer your question ; but Rankine’s formula is co:rect. We are net 
acquainted with any treatise dealing with Mayer’s valve cutting off on the 
inside . The arrangement is seldom used in practice. 

C.D. Y. anp Co.—Some of them were made by the Compagnie des Foi 
and Chantiers, Marseilles, and some by Messrs. Gouin and Co.,of Paris. You 
will find a valuable paper on the subject in the transactions of the Institu- 
tion of Mechanical Kngineers for 1867. It was prepared by M. Borel. 

H. A.— We illustrated the Hancock a in our number for 
March 24, 1871, and a good deal was said it in one way or another in 
letters from correspondents for some time. The screw we illustrated was 
made by Messrs. Hancock, of Dudley, and was fitted in the steamship Lizzie, 
belonging to Messrs. Jones Bros., of the Victoria Graving Docks. 

P. N. A. (Loughton).—Howe has seven patents at least in his name; Singer 
has a similar number. The Wheeler and Wilson patent does not appear 
under those names, and for the moment we forget under whose. We can furnish 
you with the numbers of the specifications and their prices if you like ; but 
we would advise you to send to the Patent-office, Southampton-building 
jor a@ volume of the abridgments relating to “ Sewing and Bmbroidering.” 

You will then have a collection of abridged specijications of all sewing 
hi tented in England down to 1866. The price by post is 1s. 9d. ; 














vt 
send stamps. 

ForeiGner —A member of the Institution of Civil Engineers must be more than 
twenty-five years of age, have been regularly educated as a civil engineer 
according to the usual routine of pupilage, and have had subsequent 
employment for at least five years in responsible situations as resident engi- 
neer, or otherwise, in some of the b.anches defined by the charter as constitu- 
ting the profession of a civil engineer; or he must have practised on his 
own account ia the profession of a evil engineer for at least five years, and 
have acquired a iderabli of emi im the same. An Associate 
m ist 2€ a person of more than twenty-five years of age, who is not necessarily 
a civil engineer by profession, but whose pursuits constitute branches of 
engineering, or who, by his connection with acience or the arts, is qualified 
to concur with civil engineers in the ad t of professional k ledg 
A Student must be a person not under eighteen years of age, who is, or has 
been, a pupil of a member or an i the Institution, and who has 
the object or intention of becoming a civil engineer ; and he may continue a 
student until he attains the age of twenty-six years, but not lenger. The 
name student is not to be taken to imply that the Institution is an educa- 
tional establishment. Instruction is, of course, given and obtained by 
mutual interchange of facts and opinions, but not more. The student is 
really one who is engaged in the study necessary to qualify him for his 
profession. <A foreigner can become a member on complying with the same 
conditions as any other candidate. You can obtain a copy of the rules on 
opplication to the secretary. 














STEAM TRAMWAY CARS, 
(To the Kditor of The Bngwneer.) 

Sirn,—I shall feel obliged if any of your readers will inform me whether 
any lrataway cars are yet veing worked with steam power, and with 
what results ; and if they would also give me particulars of any that are 
now being built for experimenting upon. a oe 





HORIZONTAL WINDMILLS. 
(To the Bditor of the Engineer.) 

Sir,—Perhaps some of your readers may be good enough to infurm me 
through your columus if there ure such things as “horizontal” wind- 
ui'lls made, and if sv, where I would be likely to get one, and if they are 
efficient motive engines. A Constant ReaDER. 

Dublin, 





BREAKING UP MASSES OF IRON. 
(To the Bditor of The Bngineer.) 

Sir,—I want to break some very heavy blocks of both wrought and cast 
iron, feom lft. to 2ft. thick, for convenience of removal. I can get holes 
drilled into them, and if any of your readers will be kind enough togive 
me directions how best to proceed by powder or glycerine, and how much 
to use, I shall feel obliged. L. D. 

Dublin, 31st July, 1872. 

[We hear dynamite well spoken of for this purpose.—Ep. E.] 
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THE TRIAL OF THE GLATTON TURRET. 


THE suggestion made in the House by Major Beaumont 


with reference to the testing of the revolvi of the 
sees of Gis Giittin Geneve udtien. We cuhemtend 
f 








Major Beaumont to object that a shot striking a turret— 
as on July 5th last—in a normal or radiating direction 
does not test the oman gear; in short, that for this it 
is desirable that the gun should be aimed, not at the appa- 
rent centre line of the turret, but on a spot near the pa 5 
so as to gre a ntial blow tending to revolve the 
turret suddenly and violently. A recent letter in the 
Times has advised that this test should be applied while 
the turret is in the act of rotation, the shot being directed 
so that it should meet the advancing surface and lend the 
effect of its blow to increase the strain under which the 


y | revolving gear is already brought by the turret’s resistance 


to rotation. 

Let us inquire what would be the conditions under 
which the blow so delivered would act. First, it must be 
decided whether the shot is to glance or penetrate. In the 
case of the projectile glancing—especially on a curved sur- 
face like that of a turret—it scoops away the iron and 
passes on with so little resistance that we think we are 
safe in assuming that the greatest effect would be pro- 
duced by the shot which would strike the armour in the 
most oblique direction at which it is capable of burying 
itself, and remaining in the armour. Such a blow, in fact, 
as will deliver the entire force in the direction the most 
nearly tangential that it is possible to deliver it. 

The head of the shot and shell fired from the 12in. 
Woolwich gun is the most favourable form in the service for 
such work, that is, it is an ogival struck with a radius equal 
to one and a-half diameters, By referring to the official 
work on ammunition, Part II., page 214, our professional 
readers may see that for a projectile of this form to catch 
its point and perform any work of the nature of penetra- 
tion, or even to turn on its point in the armour and glance 
off base first, it must strike the armour at an angle at least 
as great as 48 deg. 12 min.; that is, the maximum angle of 
impact with the radius of the turret at the point struck 
must be 41 deg. 48 min. 

Suppose everything to be completely successful, and the 
shot to strike at the exact spot desired, it will have a 
moment tending to rotate the turret, made up of its 
striking force acting at the end of a lever arm equal to 
the radius of the turret, multiplied by the sine of 41 deg. 
48 min. The blow struck by a weight of 600 lb. even with 
a velocity of 1200ft. a second is, it is true,an enormous 
one; but a little reflection will show that its power is not 
in a shape calculated to perform such work as the move- 
ment of a heavy turret. Its action may be described as 
sudden and intense, such as would cause the destruction of 
particles rather than the locomotion of a large mass. 

Still it may be urged such a blow is, at all events, 
capable of performing much work even in a shape not 
suited to its character. Nay, it may be asked, did it not 
actually move the upper plates of the Glatton turret, on 
July 5th, 54in. back, and would not a sudden movement 
of Shin. be sufficient to fracture the teeth of any rack, or 
to dislocate any gear! The answer to this is, that the con- 
ditions under which the Glatton plates were forced 54in. 
back on July Sth, and those under which they would 
be made to rotate, are entirely different. ‘The part of the 
ES ring struck on July 5th was certainly forced back, 

ut such motion was not transmitted to other parts of the 
circle, but confined to the portion only, bent back beneath 
the immediate blow of the shot. In fact, the very armour 
which would most readily yield in this way is that which 
would least transmit the blow throughout the mass of the 
turret. 

To move a small portion of plate out of its true position 
in the turret would in no way strain the gear, for the 
fact that the force would be expended on one part so as to 
alter its relative position in the whole, would be against 
the whole being put into motion. Further, the weight of 
the turret acts with a considerable mechanical advantage 
against the shot; for the enormous weight of its massive 
armour ring causes its radius of gyration to be very long, 
probably greatly in excess of the lever of 10 min. 2°97 sec., 
which we have given as the maximum with which the shot 
could act. Brittle as teeth have proved themselves occa- 
sionally at Shoeburyness, they are only liable to be 
injured by the actual movement of the body in contact 
with them, and if the turret is not to be put into motion 
en masse, we cannot sup} that teeth would suffer. How- 
ever interesting, then, the experiment = might prove 
to be, we can anticipate that the revolving gear of 
the turret will er, for reasons we sum up » Bade 
foliows :—First, the work stored up in the shot is in a form 
calculated to effect local destruction, not general movement 
of the turret. Secondly, the blow acts at a mechanical dis- 
advantage against the inertia of the turret, owing to the 
long radius of gyration of the latter. Thirdly, the armour 
a backing are purposely made of a nature that transmits 
a blow as little as possible ; and, lastly, because we believe 
it will be found enemy | difficult to strike a turret in 
the manner that will give the maximum impulse tending 
to produce rotation. 


SAFETY FROM LIGHTNING. 


Tue considerable number of accidents to houses, steeples, 
and other edifices from ~—s stroke proves that, remote 
though the contingenc this form of damage may seem, 
yet the probability of it is sufficiently great to auggest 
means of prevention. The case presents no more difficul- 
ties than does that of the protection of water pipes against 
freezing and frost rupture; yet what architect or builder of 
a private house gives thought to either? As for the pipe- 
bursting part of the business, omission to inst it 
can be pon = sagt Aang as is acci — are 
more provo us. Plumbers, rers, 
iaajoun, 7 pb ne og © individuals of the 
building craft, find in this class of accident a small winter 
harvest. Called upon to repair the they establish 
little accounts, which are presumably paid. It is good for 
trade, as goes the phrase; hence, the whole building craft 
rebel against pi as ravages as shoemakers would 
rebel agaifist Setvestl shoes, and cemetery manage- 

inst indestructible coffins. As to 
lightning, however, it is a different matter quite. This is 





an agent not to be trifled with. When it strikes it does so 
seriously, putting forth a power more fierce and uncon- 
trollable than all nature can match. Does it, then, not 
appear extraordinary that some means of averting the 
destructive force of lightning, if known and possible, 
should not be commonly adopted! That such means do 
exist—means not only practicable but simple, and, more to 
the point, inexpensive—nobody can doubt who bears in 
mind what tke late Sir William Snow Harris achieved in 
as ships of war against destructive lightning stroke 

y means of his system of conductors. Who ever hears of 
a British ship of war injured from lightning stroke now; 
yet how frequently did this happen before the Plymouth 
electrician took the case in hand, applying to practice his 
theoretical deductions! Like most great discoveries, the 
Harris lightning conductor is extremely simple. Before 
his investigations were carried into practice, a sort of 
opinion prevailed that the metal of a lightning conductor 
ought to be iron; but to Harris more than to anyone else 
the merit is due of showing the superiority of copper for 
this purpose, inasmuch as it is a much better conductor of 
electricity than is iron. Before Harris, naval constructors 
had come to question the value of ship lightning con- 
ductors in any case, With good reason they might doubt, 
having canal to what these instruments were. They con- 
sisted, not of permanent fittings, as now, ever ready 
against a thunderstorm, and always efficient, but of chains 
carried to the masthead at times when a thunderstorm 
might seem imminent. Under the prevalence of thix 
system an aluiming number of accidents occurred, ax 
might have been anticipated, For these iron chains 
Harris substituted continueus lengths of copper in 
serted into the ships’ masts, the arrangements being such 
that, whether the upper masts were elevated or depressec|, 
there should be } ermanent metallic contact. To Harris is 
due the application of the very obvious logical canon that, 
if an electrical conductor be always trustworthy, and iu 
no case dangerous, it should be implicitly trusted. The 
lurking idea that metal, by attracting electricity, might co 
more harm than good, sadly interfered with the practice 
of lightning conductors, more ap marine lightning 
conductors. Harris dissipated this fear, propounding and 
proving that metal no more attracts electricity than water- 
courses can be said to attract water ; and to carry the 
parallelism a step further, it was shown that, similarly as a 
too small water channel provokes a damaging overflow of 
water, so the electrical capacity of a lightning conductor, 
to be universally efficient, must be commensurate with the 
strongest lightning discharge ever yet experienced, and hence, 
from analogy, that may be expected. Electricity was up 
to a late period of its history looked upon too much in the 
light of an occult, inscrutable force for the interest of light 

ning conductors ; but since the point has been established 
that a copper rod of less than half an inch sectional area is 
electrically capacious enough, and to spare, for carry ing 
harmlessly away the strongest lightning discharge ever 
known, architects and builders cannot plead ignorance of 
necessary data. 

Now, to establish a copper rod of competent sectional 
area from roof to basement of a house is a more simple 
affair than that of establishing metallic connection 
throughout the entire length of a ship’s masts, for a reason 
that will be obvious. Masts slide up and down, whereas 
the height of land edifices is permanent. The expense, 
moreover, is so trifling that objection on the score 
of economy would be futile. If every edifice in 
a town were thus provided it ,is not too much to affirm 
that the most vivlent thunderstorm conceivable would be 
robbed of its destructive power for that particular area, 
The protective result of this general application of light- 
ning rods would conduce to more benefit than may ata 
first glance be apparent. Not only would each separate 
building be insured against the ill effects of lightning 
stroke by the operation of its own particular rod, but each 


' conductor would afford comparative immunity to human 


and animal life exposed to the storm and uncovered in the 
neighbourhood. Neither would the most general adoption 
of lightning rods, if properly erected, mar the beauty of 
any style of architectural structure of whatever size or 
pretensions. In bygone times, when disfigurements from 
this cause have resulted, they are referable to misconception 
of electrical principles on which the efficiency of lightning 
conductors depends, There was no sound electrical reason, 
for example, why a long spike should have been pushed 
through the bronze head of his Royal Highness the Duke 
of York—the statue, we mean, which surmounts the 
Duke of York column. A disfigurement so hideous and 
so unnecessary belongs to the teaching of a past electrical 
epoch. The statue itself being metal, safety would have 
been in equal measure insured through the establishment 
of connection between it and the by the intervention 
of a copper bar of sufficient sectional area. A lightning 
conductor need not, for efficiency, be carried down the 
frontage of a building any more than over the sides of a 
ship. It may be led down inside a Louse, if more conve- 
nient, and in a ship, even through the powder magazine, 
for any harm its presence there could aa —tie 
truth being that electricity is only dangerous when inter- 


rupted. 

if seeing the ease and inexpensiveness of guarding 
against lightning damage, one wonders that conducting 
rods are not applied to private buildings more generally, 
the marvel is still greater that public odiions—capecially 
churches with their steeples—are often equally neglected. 
Only the other day, a metropolitan church steeple gave us 
a practical example of this. The owners of factory chim- 
ney stacks are, in ing this provision, usually more 
thoughtful than public societies. : : ; 

Desirous as we are of mone the adoption of Nahiniog 
conductors made more general, a mere perfuncto: pli- 
cation of the scheme would increase instead of {diminish 
danger. Substitution of an iron for a copper rod is com- 
mon but injudicious. Copper, being the best available 
conductor of electricity known, should always be oe ; 
and in to sectional area—with the me i 
electrically, conductive power is proportional— 
not be los than half an Tach, 
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LITERATURE. 


The Life and Labours of Mr. Brassey. By Antuur HELps. 8vo. 
London ; Bell and Daldy, 1872. 
(First Notice.) 

Tuomas Brassey, or as Sir Arthur Helps with somewhat 
questionable taste always denominates him, Mr. Brassey, 
was born at Buerton, in the parish of Aldford, Cheshire, 
on the 7th of November, 1805, a year glorious in English 
annals, and one in which Great Britain had reached a 
climax of influence and power in the world that has, at 
least, not been since exceeded. His parents were John 
Brassey and Elizabeth his wife, of the above parish. His 
father was descended from an ancient family of the yeoman 
class ; he possessed some property in Cheshire, and had 
some land of his own at Buerton, where he also rented a 
large farm on the estate of the Marquis of Westminster. 
His forefathers appear to have come over to Buerton 
about 1663, and settled there from Bulkeley, near Malpas, 
in the same county, where they possessed landed property 
of _ about 400 acres — still in the family — but whether 
by descent or by repurchase in late years we are not 
informed. 

Of the family of Elizabeth, Thomas Brassey’s mother, 
we have no information from the author, a blank much to 
be regretted, seeing how many great and eminent men’s 
abilities are traceable as coming from the mother’s side. 

At Bulkeley we are told the Brasseys were settled for 
about six centuries before the migration to Buerton, and, 
we are given to infer, they resided for some centuries, at least, 
prior to 1663 in Bulkeley Old Hall, a roomy and pic- 
turesque half timbered and brick house, with rough red 
tiled roof, and Elizabethan lattice windows—in magnitude 
and style something between the “Manor House ” and 
the larger class of “ farmstead”—of which we are given an 
artistic wood engraving. We are informed that “ the 
family was an ancient one, its ancestors having come over 
with William the Conqueror.” We are also told that, 
“ like most other ancient families, the Brasseys were con- 
cerned in one way or another with the civil war of the 
Roses ; but whatever losses they may have sustained in 
that period, so disastrous to many ancient English fami- 
lies, they were fortunate enough to retain a large part of 
their property.” We certainly might have expected some- 
thing better than these loose statements as to the Brassey 
family, and which a little local research might most pro- 
bably have enabled Sir Arthur to have given us. What 
“an ancient family,” that favourite phrase of the com- 

ilers of “peerages” and “ landed gentries” is, would be 
nard to say. All the family of man (if descended from 
Adam) is equally ancient, but if “an ancient family ” here 
means a family distinguished for nobility, rank, or 
wealth, or eminence of some other kind, from the time 
of the Norman Conquest down to that of Henry VIL, 
we could have the more eagerly desired that the author 
had given us something in the way of historical proof in 
support of his assertion; for we cannot forget that there is 
probably not a family in England that can prove such an 
unbroken lineage, nor that some of those bearing ancient 
names, proving that blood royal circulated in their veins, 
have died unheeded paupers even in our own day, and 
that many families whose names prove that they actually 
were of the companions in arms of Duke William, have for 
centuries ceased to possess land, title, or wealth, and have 
silently descended to the herd of the Tomkins and 
Wilkins, from whom their ancient patronymics above 
single them out. The Wars of the Roses is the infallible 
recipe of the genealogists, for enabling their “ancient 
families” to lose the vast possessions which they would 
have us infer, without any other proof, their anteriority 
possessed. All this was very needless as respects the life 
and labours of Thomas Brassey. He came of a line of old 
Cheshire yeomen, and that is enough—for he was himself 
of the stutf—would it were always equally good—out of 
which great families spring, | by whom the right to 
titles and honour is created. We are therefore here, at 
least, disposed to adopt the Chinese notions as to ancestry, 
and to think that Thomas Brassey ennobled his ancestors, 
rather than they him, and that his own right-hand and 
noble bearing in life are better credentials for holding his 
vosterity in honour than all the arms and mottoes of the 

rasseys, even supposing them traceable back to William’s 
day, Nevertheless, had the author gone to some of the 
old graveyards and parish registers of Cheshire, and 
ferreted out for us such particulars as may be extant as to 
the later ancestry—the births, deaths, and intermarriages 
of Thomas Brassey’s ancestors—we should have been well 
leased thus to have learned what we might of the fore- 
athers, whether rude or gentle, of so remarkable a man. 

Sir Arthur Helps tells us “ he is particular in noting these 
facts about the history of Mr. Brassey’s family,” because they 





were of the right sort where distinguished men are bred— | t 4 . ; 
| published, we believe, has been narrated to the writer with 


“ neither of minds wearied by mental labour nor of bodies 
exhausted by luxury”—but we really can find no facts 
as to which he is or could be particular. Even of Thomas 
Brassey’s childhood and bringing up we have not one word 





Holyhead. This probably really means either that young | 


Brassey was “lent” to Mr. Parsons for these surveys, or 
that Lawton had some share or sub-contract in them with 
Parsons, 

Lawton and Brassey seem to have got on well together, 
and with sufficient mutual appreciation that (at the end of 
his period of articled service, we suppose, for we have no 
date given) a partnership was formed between them, and a 


branch oftice was opened at Birkenhead, then a cold, tiny, ' 


and forbidding knot of only four houses, but by proximity 
to Liverpool a promising place, and young Brassey was 
established there as the local manager. Mr. Price, of 
Bryn-y-pys, was owner of all the Birkenhead estate, and 
Brassey became, ere long, his land agent. He also had 
already rented or established lime and brick works. He 
seems to have got on in life quietly, and probably 
prosperously, at Birkenhead—-brick-making, lime-burning, 
and surveying, as well as managing the Price estate around 
for eight years, when one of the next turning points of 
his life occurred by his introduction to George Stephenson. 

The old Liverpool and Manchester Railway was now in 
hot progress. The largest stone structure carrying the 
line--the Sankey Viaduct—was about to be commenced, 
and Stephenson was in search of stone suitable for it. Mr, 
Brassey “ either possessed himself, or,asa land agent, had 
the management of, a certain stone quarry at Stourton,” 
according to his biographer—who surely ought to have 
cleared up this point as one that might throw additional 
light on Brassey’s early career—and Stephenson visited 
this quarry, attended by Mr. Brassey. 

It is not without interest that we follow in imagination 
these two men—destined, each of them, at a future and 
not distant time, to achieve a world-wide fame in corre- 
lated though different paths—upon their excursion to the 
Sankey Brook Valley and the Stourton quarry. 

We are given no suggestion as to what directly 
arose from it, except that mutual respect and goodwill 
must have ariseu from this first occasion for an acquaint- 
anceship. Very seldom does Sir Arthur take the trouble 
to give us a date; and to those who are not old enough, 
and have not been sufticiently mixed up with the railway 
or engineering world of the last forty years, his loose 
statements must produce a perfect muddle. The Grand 
Junction Railway, of which Mr. Locke was the engineer, 
was not even laid out at the time the Sankey Viaduct was 
as yet unbuilt; yet, without breath or pause, we are told 
that Brassey was induced by Mr. Stephenson to tender for 
some of the work on the Grand Junction line, as though 
that were the immediate and consecutive result of the 
journey to Stourton. 

At a later period Brassey did tender for the Dutton 
Viaduct on that line, and lost the work, which was taken 
£5000 under him by Mackintosh, the contractor who 
afterwards became so great and well known by his vast 
contracts over the Great Western under Mr. Brunel. Thus 
the first serious step in life upon his own account, and in that 
direction in which he afterwards was destined to distance 
all others in England, if not in Europe, was a failure—a 
thing worth remembering by every young man pressed to 
the race that is set before all of us in some shape or other. 
It is not always nor in all things true that “c’est la pre- 
miere pas qui coute,” and a stumble at the first step should 
not discourage us. Brassey was not discouraged, for he 
soon after tendered for another, the Penkridge Viaduct, 
the contract for which he obtained. That he conducted it 
to completion with dispatch and creditably is evidenced, 
not only by the work itself, but by the favourable impres- 
sion as to the contractor—which was destined to last 
through life—made upon the mind of Mr. Locke, the 
engineer of the line, which, as our readers know, forms 
now a part of the direct line of the London and North- 
Western Railway. 

This was Thomas Brassey’s débdt as a contractor. It 
was in 1834, when he was twenty-nine years of age, in the 
physical vigour of asuperb manhood, his brain stored with 
much valuable knowledge and experience obtained in the 
by no means bad school of surveyor and land agent, where 
pure geodetics come to be mingled with the training of 
judgment derived from bargaining as to land and its pro- 
ducts above or under the earth with shrewd farmers, 
building speculators, and sharp attorneys, as well as with 
all sorts and conditions of men and of circumstances besides. 

Brassey appears not to have possessed capital of his own 
to carry on his contract, but Messrs. Dixons, the bankers 
of Chester, made him advances, no doubt upon the usual 
securities in such cases, and enabled him to go to work, 
They probably took some risk upon the strength of their 
contidence in Brassey’s own character, which the latter 
seems ever to have remembered gratefully to the end of 
his life, and proved it by keeping his principal bank 
account with those who had supported the first steps of 
the future giant. A very similar trait, though never before 


| respect to William Mackenzie, who afterwards played so 
‘important a part in concert with Mr. Brassey as joint 


until he had grown to be a boy of twelve years of age, when | 


he was sent to a school at Chester, kept by a Mr. Harlings, 
and from which, at sixteen, he was removed to be articled 
to the late Mr. Lawton, a land surveyor—then land agent 
to Mr. F. R. Price, of Bryn-y-pys, near Overton, in Flint- 
shire. 

Perhaps Brassey never had more than the scholastic 
instruction of these four years, for he was one of the men 
who became educated though they never were at school at 
all, But the probability is that he did not grow up to his 
twelfth year without culture, and we should have liked to 
have learned who was the dame, old or young, mother or 
stranger, who taught him his A B C,and who may possibly 
have drawn forth the first of that true gentleness for which 
he was remarkable in after years, and which certainly came 
not through courtly imitation, but was of the inner man. 
Of Brassey’s career with Lawton we learn nothing 


except that he was “permitted by his master” to assist a 
Mr. Parsons, of Oswestry, another surveyor, then engaged 
on the surveys for Telford of that section of the great 
Holyhead post road extending between Shrewsbury and 


contractor with him for the Havre and Rouen and the 
Paris and Orleans railways. 

Mackenzie’s first great work was the formation of the 
Edge Hill tunnel, at and under Liverpool, on the Liver- 
pool and Manchester Railway. It was all through strong, 
new red sandstone rock. There was supposed to be great 
risk in many ways —the certainty of unaccountable conse- 
quential damages to the houses and other buildings and 
streets of the town to be passed under, and doubts as to 
where the enormous mass of spoil was to be got rid of. 
Mackenzie’s sound, clear head, and stout heart, enabled 
him to see further and brave more than any of his com- 
petitors, and he took the task at what was deemed a 
ruinously low figure. Rumours spread, his bankers refused 
to be named amongst his securities for execution ; no one 
could be got to become security. At last Mackenzie went 
to an old Lancashire brickmaker, reputed to be rich, 
with whom he had had considerable dealings, stated his 
position to him candidly and boldly, and askéd the old 
man would he become security for him; and if so, could he 
prove sufficient property to be accepted as such. ‘The 
prompt reply proved how kindred. in spirit were the two 


men :—“T see it all, Mac. You'll not lose by the job. I'll 
| stand by you as surety,and I think I can help you as to 


the as too.” The old brickmaker was accepted, and was 
greatly helpful to him in bargaining for the sale of the 


| stone taken out of the tunnel. 

Mackenzie’s previsions were fullfilled, in the end, to the 
letter. Almost all the “spoil” extracted proved to be 
good building stone, and was readily sold at remunerative 
prices, and a satisfactory profit resulted at the conclusion 
of the work, Mackenzie never forgot his brickmaking 
friend, and gave him much to do; but some unlucky ven- 
tures rendered him for several years in the evening of his 
life « poor man; and those years were effectually solaced 
by a considerable annuity which Mackenzie settled upon 

11m, 

“A contractor” is a rather ugly title, as associated in 
many minds, There are contractors and contractors, and 
many of those bearing the name have risen to wealth without 
culture, and have possessed most prominently those quali- 
ties which are least lovable in humanity. But here, at 
least, we have two of the order who rose above the crowd 
almost together—who were associated in some of the 
greatest undertakings ever executed, and who were 
not devoid of culture, and who—in the very mode and 
action of acquiring vast wealth, for vast work ably done— 
proved that they were of nature’s nobility. 

But to return from our digression. Brassey was now 
fairly launched upon the new and stirring waters of rail- 
way making, in which all was new. Methods were to be 
discovered for executing works novel in kind as well as 
unprecedented in magnitude—in England at least—and in 
the demand for rapidity of execution. New plant, new 
organisation of labour, new financial supports were to be 
produced, and so those who, like Mackintosh, Mackenzie, 
Brassey, and a few more who were first in the field, 
acquired an advantage overwhelmingly great over all later 
coming competitors. 

The Grand Junction was soon finished, with a prestige 
which attached both to its young engineer Locke, and 
to his contractors. Brassey had done what even George 
Stephenson had failed to do, finished his work within his 
estimate. His character for the execution of his con- 
tracts was already acquired; and, with his chief Locke, he 
came down into the south to execute works on the London 
and Southampton line—now part of the great system of 
the. London and South-Western Railway. Thus was 
brought into play that mighty succession—with but little 
intermission—of railway and some other contracts which 
occupied Brassey’s intensely active life from 1836 to 1868 
or 1869, during which long period he, alone or along with 
his various partners, executed more than 6550 miles of 
railway, involving the moving of hundreds of times more 
material than all the Pharoahs of Egypt put together ever 
piled up; we need not say with nobler ends, and with 
comfort and honest work spread around instead of suffer- 
ing and slavery, and helping forward the destined civilisa- 
tion of our race, instead of retarding it in the selfishness 
of tyranny. 

As leader in chief of the great army of railway makers, 
there were times when more than 80,000 persons looked 
up to Brassey for their support—toiling upon works, the 
capital needed to be employed to pay for the current exe- 
cution of which has been deemed, probably not far short of 
twenty millions sterling. 

In the execution of these vast undertakings, at a very 
moderate estimate, a total amount of capital equal to about 
one hundred and fifty millions sterling must have been 
entrusted to Mr. Brassey’s management, and passed 
through his hands with those cf his partners—a 
vast sum, equal to about one sixth of that national 
debt which represents in money the war struggles of our 
nation for an entire generation, and probably more than 
Wellington controlled during the whole of his campaigns. 
As one result of such gigantic sibilities and labours, 
it is not to be wondered at that Mr. Brassey ueathed 
to his family, it is said, property to the value of between 
six and seven millions sterling. The amount, vast 
as it is, is but about 5 per cent. upon the great capital 
he and his partners so ably administered. Even the 
socialist will scarcely regard grudgingly such wealth so 
accumulated, however the student of ethics and of the 
philosophy of humanity may be led to doubt whether 
all that happiness and supreme good which popular illusion 
attributes to such fortunes is real; whether, as regards the 

or or the public, a great carreer of “ contracting” 
is like that of a great conqueror—in this, that a false step 
may at any moment change victory and success into defeat, 
perhaps irretrievable ruin. It is one _—< of Brassey’s 
power that through every vicissitude he kept his property 
to the last, though there were moments—as after the great 
disasters of the Canadian Grand Trunk contract, and in 
the panic year, 1866, when he had to bring up probably 
his last reserves. 

Sir Arthur Helpsinforms us that seventy-eight millions of 
capital was expended by Mr. Brassey as a contractor—we 
presume alone or in his individual capacity—and that the 
profits thence derived amounted to but 3 per cent. on that 
capital, the rest of his bequeathed property having come 
from previous accumulations. We are bound to accept 
the author’s statement, though we confess we can hardly 
realise it. 

These works, in the great mark they have made upon 
our globe, not alone in their material t, but in the far 
greater one of the revolutions they have effected and are 
still effecting—perhaps we might say only commencing— 
in the conditions and relations of nations and of mankind, 
moral, political, social, religious, and material, are the 
fitting monument of that great army and of their great 
leader. 

The railway contracts extended almost over the habit- 
able globe, o— Great Britain, the European continent, 
Canada, and India were the sites of the vastest of them. 
Of several of these contracts Sir Arthur has given some 
sketches, interwoven with a few anecdotes and with re- 
flections, neither very new nor profound. Perhaps no 
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much observation of engineering works. Yet we must 
regret that some competent engineering pen has not more 
clearly and{fully recorded the difficulties encountered and 
overcome on several of these vast undertakings—that a 
better picture of the chief works of art executed on them 
has not been presented to the lay world; and that even 
the accidents—such as that of the fall of the Barrentin 
Viaduct, on the Havre and Rouen line—have not been ex- 
amined and recorded by a competent hand. 

It may, perhaps, be said that these works of art are the 
designs of the engineer, and to him, not to the contractor, 
appertains their merit or demerit, as well as in reference 
to the engineer, not to the contractor, belongs their de- 
scription. But it is the contractor who brings what has 
been on paper only, into hard and solid realisation by his 
contest, hand to hand, with Nature and the difficulties she 
interposes; and very often the foresight of these—seen by 
the experienced and prescient eye of the contractor—modi- 
fies the design. So that, even before the work is begun, 
the design is that of the contractor, and not of the titular 
engineer; and when, as so frequently now happens, the 
contractor is also in part, the capitalist, the designs 
throughout become often to a great extent remoulded by 
him, and not unfrequently have been improved in his 
hands. We do not say this system is, on the whole, good 
or salutary for the public weal, but these are sufficient 
reasons—even were others wanting— why the life and 
labours of the greatest of contractors should have been 
written with more technical knowledge and love for the 
engineering art than we find here evinced. Indeed, so little 
of engineering detail or art is to be found in Sir Arthur 
Helps’ pages that, were it possible for us to quote from his 
description of the several contracts executed by Mr. Bras- 
sey at any length, we doubt that our professional readers 
would care much to follow us. So we shall dismiss 
~ Nel labours to follow on to the end the story of his 
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PRACTICAL PAPERS ON TELEGRAPHY. 
No, XI. 

THE arrangement of the ordinary Morse recording circuit is, 
on the whole, simpler than that of the single needle. Besides 
the points of difference between the two suggested at the close of 
the last paper there is one distinguishing particular which, in 
itself, is a confirmation of this remark. Whilst the cignals of 
the needle instrument result from changes in the direction of 
the current, those of the Morse are produced by changes in its 
duration. Thus, a commutator must control the operations of 
the former, but is not needed for the latter, because the current 
here passes generally in the same direction, and even if this were 
changed the effect would be the same for the kind of Morse 
instrument under consideration—a shorter or longer limit of 
time giving us two kinds of indications, a dot and a dash, corre- 
sponding to two needle movements of equal duration but 
different in direction, as left and right. The simplest kind of 
Morse circuit comprises (besides the battery at either end) a 
single key for each statiou, the line wire and the recording in- 
struments, with earth plates completing the circuit as before, 
which we suppose for the present to consist of two terminal 
stations, A and B. The key at either station has no further 
communication with the recording instrument at the same 
place than as a means of connectiag it with the key at the 
distant station by means of the line. The key at A causes the 
recorder (or Morse) at B to give signals, but does not act upon 
the Morse at its own station (A); so far from it that, as we 
shall presently see, it expressly cuts the recorder at the same 
station out from any connection with the business in hand : so, 
on the other hand, the Morse at A is worked by the key at B, 
which also cuts out the Morse at that station in the act of 
signalling. The keys in each case are arranged so as to place the 
line in communication either with the Morse or with the battery. 
Here are (at each place) three different objects with which the 
key must connect, two only at one time, according to require- 
ments. It must, therefore, be permanently in communication 
with one of the three, and this, of course, is the line. In one 
sense the key is a commutator, but not with the same kind of 
office as that of the single needle arrangement. The Morse key 
merely shifts the line from the instrument to the battery and 
back again ; the needle commutator puts the battery poles alter- 
nately to earth. As we found to be the case with the latter 
instrument, no current will pass from the distant station unless 
the key at the receiving place be left in its normal position. 

The points of communication of the key are not always 
arranged in the same way, but generally they are as follows :— 
A small board or square stand to be screwed down in any con- 
vement place with a brass rod or lever fitted to move up and 
down on a horizontal pivot as an axis at its centre, the pivot 
bearings being fixtures about the middle of the keyboard. The 
lever, which may be called the key “proper,” is of conducting 
material, and has soldered on at each end on its lower side two 
platinum nipples. If a current were made to enter at any spot, 
it would, therefore, traverse the bar and nipples, but the lever 
carries on its upper surface a small knob to serve as a handle 
for the operator to work with, which is of non-conducting mate- 
rial, generally ebonite ; a precaution necessary to prevent the 
escape of any portion of the current through his hand and arm 
to the earth, which would be the case if the knob were of unin- 
sulated matter. On the keyboard are two other platinum 
nipples exactly facing the two first. The lever, when pivoted, 
would lie straight but for the pressure of a spring undernéath, 
which presses the handle end up, and, in consequence, the other 
end down, so that the two opposite nipples at this end are in 
contact. The key is now in the receiving position (say) at A, as 
shown in the diagram, see Fig. 14. 
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A wire connected to the lower nipple C leads to the Morse 
recorder, and another wire connected to the leverthrough the 
axis X leads to the line. From the lower nipple D, at the handle 
end, a wire leads to one pole of the battery, the other pole of 
which is put to earth. When the key is in the receiving posi- 
tion, as above shown, the battery at that station sends no 
current, the circuit being broken at E. The current from B 
enters at X, traverses the lever through the two nipples in con- 
tact, and, by the wire to the Morse, the path marked by the 
arrows. 


We will now see what is the position of the key at B, the 
sending station. The reader, of course, bears in mind that the 
key at A remains in the position shown in the diagram, without 
any change of position, until the message from B is completed ; 
but the position of the key at B, as given in the next diagram, 
is, of course, not constant, or else the signals would be merely 
one long line. It is to be understood that the diagram repre- 
sents the position during the passage of the current, which, ac- 
cording to the length of duration, causes shorter or longer marks 
to. be made. In the intervals—infinitely small as they are—be- 
tween parts of letters and letters and words, the key goes back 
to its normal position. 
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Here the key at B (see Fig. 15)—which in theinterval of inaction 
was hitherto in the receiving position—is pressed down at the 
handle end, and the current will pass in from the battery and go to 
line (following the arrows), the latter being, by the action of the 
key, cut off from the Morse, The operation, it is seen, is very 
simple, and can scarcely be misunderstood. The letters F, G, 
H, Y, in this diagram replace C, D, E, X in the first. S is for 
the spring in each instance. Remembering the principle of these 
arrangements, the learner will know how the circuit is com- 
pleted, though the key may be constructed so as to conceal the 
points of connection, the wires passing underneath the board. 

The connections in a single key may be taken as thus ar- 
ranged :— 
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There are, say, three binding screws on the keyboard W, Y 
Z (see Fig. 16). The remaining letters in the diagram 
stand for the points represented by the same letters in 


the diagram above, which showed the key in receiving 
position. Let the line wire be attached to Z and the 
Morse to Y. From the binding screw Z a conducting 


wire passes on the under surface of the keyboard to the axis X 


wire in communication with the lever. A similar wire passes 
underneath from the binding screw Y to the lower platinum 
nipple C, thus putting the Morse into communication with this 
end of the lever when it is in its normal position, and through it 
to the line wire. Of course the lower portion of the screws and 
nipples pass through the board to the under side, where the 
wires are fastened to them. From the binding screw W—to 
which one of the battery wires is connected—a third wire passes 
under the board to the platinum nipple D—so that if the lever 
were pressed down a current from the battery passes by the 
nipples through the lever and from the axis to the line, as in the 
diagram. The other pole of the battery is put to earth, and it 
may be added here that one end of the Morse coil is also put to 
earth. 

We have described this form of key because it can be used—by 
simply varying the connections—for a short circuit without earth 
plates, as the learner will most probably have had arranged for 
him when undergoing instruction in the Morse instrument. The 
connections in this latter case would be as shown in the following 
sketch of arrangement for a short circuit with one key in a 
room. For example :— 
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One pole of the battery, in place of being put to earth, would 
be connected to that end of the Morse coil which in the former 
plan was also put to earth ; the other battery pole would be con- 
nected to the screw W as before, and the other end of the Morse 
coil to the screw Z (see Fig. 17). The circuit is closed, as the tech- 
nical phrase is, meaning that the current can pass by its comple- 
tion, when the lever is pressed down. The centre binding screw Y 
in this circuit is not required. The course of the current can 
be traced in each of the above cases, and the reader may as well 
fix it in his mind at once. 

In the first (see Fig. 16), the circuit between A and B, the current 
leaves the positive pole of the battery at B, and through the key 
pressed down at that station passes to line, enters the keyboard 
at A station by the binding screw Z, thence through the axis 
and out by Y to the Morse, which it enters at one end of the 
coil, traverses it, making the soft iron core a temporary magnet, 
and passes out by the other end of the coil to earth, whence by 
the earth plates at A and B it returns (so to speak) to the nega- 
tive pole of the battery at the latter station. The magnetism 
thus induced in the instrument at A attracts the armature, which 
by arrangements not yet detailed causes a mark to be made on the 
paper disposed for the p' Long as this operation takes to 
describe, each recurrence of the movement is instantaneous, and 
repeated scores of times in a minute. 

In the second case (see Fig. 17) the short circuit is traversed 
by the current starting from one battery pole thruugh the key 
pressed down, to the Morse coil, and from it to the other pole. 

We have thought it necessary to add a diagram (see Fig. 18) 
showing the course of the current at the sending station B. The 
same kind of key exactly is used at each station, and this is 
the arrangement of the battery, &c., at each repetition of the 


passage. 
The intelligent student will nearly always inquire why the 
two points of the lever which make and break the circuit con- 
nections have nipples of platinum, as also the opposite points of 


the keyboard. He wiil at first, perhaps, imagine that metal 





is employed as heing a better conductor of electricity than that 


of the lever; but on looking into the books he will find that the 
contrary is the case, and probably he will hardly guess at the 
reason for its being selected. This fact of inferior conductivity 
is the principal reason, and the necessity for the application of 
this feature arises from heating and other effects produced by 
electrical currents in passing through conductors, The subject 
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| of the heat-producing quality of electricity is a large one, and is 


extremely interesting, but we can only allude to it at this stage 
in a very general way; yet the few words that are appropriate 
to our immediate topic may prompt the student to further 
inquiry. 

As regards the Morse key in question, if the points at which 


| the platinum nipples are placed were instead made of copper or 
| brass, the current in passing would oxidise or rust them, and the 


of the lever, being soldered at each point, thus putting the line | 


conductivity be destroyed. These points, it is to be remem- 


| bered, are points of contact, where the electrical circuit is made 


and broken scores of times in a minute. A strong current will 


| fuse fine points uuder such circumstances. Then, again, there 








is the effect of the mechanical hammering, so to speak, of the 
lever up and down, which must produce heat at the contact 
points. Platinum is selected to protect these because it is an 
inferior conductor both for electricity and heat ; while equal tu 
the requirements of conducting the current, it prevents the evils 
alluded to. It may be noted here that all contact points must 
be clean, or they will not conduct. 

There is one feature in the conducting power of metals which 
we have not yet mentioned, but which may be stated here, and 
should be remembered. Metals lose in conductivity as they 
become hotter—in other words, the electrical resistance increases 
with the temperature. It can be understood how this fact, 
coupled with what has been already said in connection with the 
contact points, has an important bearing on the subject of tele- 
graphy. We are also concerned here with phenomena which are 
collated under a distinct heading among electrodynamic effects 
—or those of current electricity—and which we shall by and 
by consider when somewhat further advanced. 

Taking leave of the key for the present, we have now to con- 
sider the recording instrument itself. Looking at it in the 
general idea of its intention and operation, it is an arrangement 
for producing a ruled line which, according to the governing 
limitation of the key, may be of any length from a dot upward. 
There is a form of Morse which produces lines of accurately de- 
termined length, and this form is more generally in request for 
very busy circuits ; yet the limiting power in this case lies in a 
key of special form, which in its operation has nothing to do 
with the electric current beyond preparing the paper which is 
used for its transmission. Leaving the c-nsideration of this 
description of instrument for another occasicn, we are concerned 
now with the ordinary Morse, which records lines whose length 
depends on the arbitrary limitation of the operator's judgment. 
Our readers are supposed to know that the lines produced by it 
are measured as to their length by the spaces of time during 
which they keep the key pressed down. We may separate the 
instrument into two divisions, in one only of which is any prin- 
ciple of electrical action involved, namely, the electro-magnet ; 
the other refers to the mechanical and clockwork arrangement by 
which the paper is kept moving uniformly under the style or 
en 


From the remarks in an earlier number on this principle the 
student knows that as the magnetism induced by the current is 
temporary, the electro-magnet is only a magnet during the time 
when the key is pressed down, and that, theoretically speaking, 
its magnetic property leaves it on the instant of the lever being 
raised. The magnet in the Morse instrument is properly a horse- 
shoe magnet, the ordinary form being strictly that of two soit 
iron pillars joined at their lower ends by a straight bar. 

At any rate, the cores, as the soft iron pieces are termed, are 
wound with insulated wire (silk covered) the ends of which are 
practically continuations of the remainder of the circuit. The 
result is just the same as if one end of a wire were first con- 
nected to one pole of the source, and then a portion of its 
length wound on a straight bar of iron which was afterwards 
bent into horse-shoe form, so that both the magnetic poles may 
exert attraction on one point, and the other end of the wire 
joined to the other pole of the source. This is the bare outline 
of the Morse circuit. In practice, each end of the coil which 
encircles the soft iron cores is connected to a separate binding screw 
on the board of the instrument ; by this arrangement the electro 
magnet can be made a part of any circuit by simply joining 
wires to the screws. The armature, or that portion of the 
mechanism immediately acted on by the electro-magnet, being 
made of soft iron in its natural or unmagnetised state, is 
attracted by both poles of the core with the same effect, as we 
have seen must be the case in a former paper; but yet the 
magnet has its north and south poles, which are unlike each other 
in their effect on another magnet. 

There is a little point worthy of notice here. The operator 
will, perhaps, see that the coil of his Morse instrument is wound 
round one of the uprights, and passes at the bottom across to 
the other, which it also encircles ; so that there is no coil around 
the curve of the horse-shoe represented by a flat bar. The coil 
in passing frum one pillar to the other appears to be twisted, 
and not to pass straight across. If he will take a horseshoe, or 
similarly shaped object, and commence coiling a piece of string 
from one end, holding the horseshoe with the curve down- 
wards and always cviling in one direction, say towards the right 
hand, he will see that after coiling one side down nearly to the 
bend, if he excepts the whole of the curve and carries the string 
over to the other side, he must apparently make a twist in 
crossing over, but in effect he does not; he keeps turning 
towards the right hand, and the result is the same as if he had 
wound the string over every part of the horseshoe, including the 
curve. 

Before going further, we will just glance at the various ways 
of arranging the coils of an electro-magnet, and so bring this 

vf the subject of electro-magnetism to the point at which 
in a future stage we shall consider the powers and relations to 
électric force of these temporary magnets. As to the construc- 
tion, the soft iron bar or core is very generally iuclosed in a 
metal, or sometimes wooden, cylinder, which latter is directly 
wound with the silk-covered wire. 

We take the simple method of coiling above mentioned as the 
first. that may be adopted. In this method the current induces, 
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or creates one temporary magnet with a north and south pole. 
(See Fig. 19.) 

In the next place, we may have two equal cores joined by a 
straight iron bar and wound thus (see Fig. 20) :— 
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Here we find the current takes its course through C and 
and across to D, traversing it also and inducing two magnets, 
each, of course, having its north and south poles; but, accord- 
ing to the rules for determining the names of the poles as 
decided by the direction of the current (to be explained almost 
immediately), the poles J and M (see Fig. 20) are of different 
name, as if they were the two terminals of one magnet. This, 
in effect, they are, though as we have seen, the arrangement 
includes two magnets, 

A third arrangement is as follows : 

The reel or bobbin N is wound as before (see Fig. 21), but the wire 
ix severed and soldered at a to the cylinder which contains the core, 
in place of being continued on to O. In the same way the rest 
of the wire is first soldered at b, and wound down to the bottom. 
‘The current in this case traverses N, inducing magnetism, then 
passes by the straight bar B to the bobbin O, and continues as 
before. The effect as to making two sets of opposite poles is the 
same as the last. 

A modification of this is given as a fourth method : 
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The current here enters, as shown by the arrow (see Fig. 22)—- 
traverses Kt, und, the wire being soldered to B', the end of the 
soft iron core, it passes up the core to the straight piece ('', 
down the other core to A. There the remainder of the wire 
ia soldered, and the current traverses it, leaving at.the arrow 
pointing outwards. 

One more variation may be noticed (see Fig. 23). 

It is seen here that the current divides at the electro-magnet 
(see Fig. 23), and half passes through each bobbin, reuniting 
into one on the further side. It is proved, by asimple calculation, 
that there is a great seving in regard to the reduction of re- 
sistance, while the power is the same as in the other methods. 

We have briefly pointed out these variations with the idea that 
the student will by their consideration impress the whole sub- 
ject more carefully on his mind. The practice of tracing the 
course of the current is a good one for the learner, and when he 
has read the rules which we are now about to give as to the 
effects of its direction, he can refer back here and mark the north 
and south poles. 

The fact that the poles of an electro-magnet are north and 
south, according to the direction of the current through the core, 
involves the necessity of giving the rules for determining them ; 
we shall accordingly now take the opportunity of clearing up this 
point. Let us take the electro-magnet in the form of a bar, as 
being easier to consider than if it were bent into a horseshoe 
form. Let us wind a piece of insulated wire round this from 
one er d to the other, then holding the coiled bar endwise so as 
to look along its length, note which way the coils run at the end 
next to you ; say the wire is wound to the right hand over the 
bar, and thus, of course, to the left under; this gives a right- 


V\ \ 

| a 
VEN 
he 


handed coil, thus, Now turn the bar “end for end,” 


and looking at the coils at the extremity next you, they appear 
reversed, ( 2). Regarding the arrangement as an electro- 


magnet, which it would become if a current were passing through 
it, the end at which the coil was in the direction B would be the 
north pole, and A the south. The ordinary rule for the memory 
is that at the south pole the current passes with the hands of a 
watch and vice rvers¢. Remembering our observations on the 
quality of the electrical current as termed positive and nega- 
tive, there is no difficulty in determining the names of the 
electro-magnetic poles: of course, the current we are speaking 
of is a positive current. As this form of magnet, if made 
of soft iren, is only a temporary magnet, its polarity 
is only temporary; and by reversing the battery poles, 
und so reversing the direction of the current, the magnetic poles 
are also altered. But though the current in this case traverses 
the bar in the opposite direction X to its former path, the direc- 
tion of the coils governs the polarity by the same rule as before. 
This question of the different effect which the current exerts on 
the electro-magnet, and aleo on the direction of the deviation of 
the magnetic needle, will lead us into an examination of the 
causes at work, and are connected with the study of the prin- 
ciples of magnetic currents, which is a step in advance of our 
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present position. We therefore defer this topic for the present. 
The student will remember the rules for determining the poles, 





which we will once more sum up in brief, and append a diagram 
to aid the memory, “ A right over-handed current makes a south 
pole, and a left over-handed current a north pole :— 


No. 1. Winding right-handed from you: south pole next to you. 
do. 


No. 4. »  Tightdo. towards ,, do. 
No. 2. » left do. towards north ,, do, 
No. 2. » left do. from » north ,, do. 





ENGINEERING EDUCATION IN INDIA. 


THE following report of the speeches at the conference on 
‘* Engineering Education in India,” which was held by the Society 
of Arts on the 7th of last month, Major-General Vaughan, C.B., 
in the chair, has just been printed in the society’s journal :— 

The chairman called upon Mr. Hyde Clarke to open the con- 
ference. 

Mr. Hyde Clark: Mr. Chairman and Gentlemen, one quality 
that strikes practical observers of India is the great proficiency of 
its inbabitants in various branches of agriculture, of manufactures, 
and of commerce. There is, perhaps, no more striking exemplifi- 
cation of that than the common plough, the Dacca muslins, and 
the hoondees or other commercial appliances by which the trade of 
India is kept up. Now, the plough of India, to an Englishman, 
presents itself under a very uninviting aspect. It is as rough as it 
can be. It is made of wood, with very little iron about it. But if 
we go and look at some of those specimens of Indian impl t 
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been founded on English models, and en, and to this 
L by Englishm 


, day, in many cases, they 


y> 7 remain under English su) 
and English instruction. It is, therefore, in the nature of things 
that India should follow that example. Nevertheless, we do tind 
that there is a feeling amongst some persons in India that the 


j people of India have really reached that point that they are self- 


sup) ting, and that they can do without any English assistance 
all, and that it is but a right and proper act on their part to 
a any Englishmen from going into the country. It has ever 
n represented that it is a gross wrong on the natives of India 
that any Englishman should be employed in any engineering 
capacity ; that all Englishmen should be as far as F ene: le sup- 
pressed, and should be replaced by natives in every direction. 

It is with reference mainly to that view of the subject that I 
wish to invite the consideration of the meeting. We hear a great 
deal about Indians, but the fact is there is no common native race. 
They are inhabitants of India of various populations ; but thee 
is no general mass in the sense or term of Indians. There is not 
the mass of ‘‘ niggers” that the vulgar Englishman represents, and 
as surely there are not the available citizens of a model Indian 
republic, according to some native representations. There is a 
want of national cohesion, and we must, therefore, in all considera- 
tions of this kind, discard all reference to nationality in the sense 
of European citizenship. It does not exist in India. India is a 
large quarter of the world, with various countries, with various 
climates, and populations of diverse origin and diverse habits. 

Then, too, we must not deceive ourselves with regard to the 
capabilities of the individual natives of India. If we take the in- 
dividual we may find a man far superior to the average Euro) . 

bled to hold his own with the European of high standing ; 





which we have at the present moment in the International Exhi- 
tion, they will, on careful examination, suggest admiration of the 
way in which the experience of the inhabitants of India has 
enabled them to apply their resources. As I have said, one of 
those ploughs is of the rudest construction, and yet, if you look 
at them, you will find in many of those implements all the 
elements of those improved implements of English agriculture 
of the progress of which we are so justly yooull You will find 
drills in various forms, and every necessary appliance for the 
economy of seed. When, too, you come to consider what is the 
nature of the country, and of the people in which and among 
whom these a are to be applied, you will see that the 
very material of the construction is one particularly applicable. 
If, for instance, you are in that portion of the country which pro- 
duces very little wood, which has no iron, and no minerals, and 
where the manure of the country is used up for fuel, it is evident 
that you cannot have those common resources which you possess 
in this island. The village blacksmith, who here does the ordinary 
repairs, and who is attached to every village, sometimes almost to 
every farm, is a man quite unknown in many districts in India, 
On the contrary, they are dependent on a travelling blacksmith, 
whose visits are only occasional. Under these circumstances, such 
a rude plough as I have been referring to is particularly valuable. 
If it meets with any accident it can be repai without much 
trouble; but if you attempt to introduce the improved English 
ae. you at once place the whole population in a difficulty. 

hese remarks ap ly not only to India, but to many other 
countries of the world in a similar position. In fact the agricul- 
tural implements and tools of India are so far superior to those 
of many other countries in the Kast, that they might be intro- 
duced with very great advantage; and for my own part I do not 
despair of the ancient influence of India being again successful in 
many other countries, and becoming a civilising agent for raising 
them to the level of its own advancement, because, after all, when 


nevertheless, it must be patent to us that the ——— of India 
in the mass do not hold their own against the population of 
England here, or those portions of the population that we send to 
India, even after we have made every allowance for the different 
circumstances. We may test this in a far better way by putting 
aside for a moment reference to India itself, and comparing the 
condition of the English ‘po ulation with some of the highest popu 
lations of Europe. We oo that as to the Germans, for 
instance, there is a far higher standard of education in 
Germany, there is a greater individual participation in instruc 
tion amongst many classes of the community, and amongst 
the population at large ; nevertheless, there can be no reasonable 
doubt that the political and even the industrial condition 
of Germany has not reached the same height as has been attained 
by the population of England. There is, in fact, in the English 
— a natural and a trained capacity for political and for 
industrial and commercial pursuits, from which other nations 
may learn very valuable lessons. There is this peculiarity of the 
English populations that I should wish to point out in 
reference to this subject; whether it is from _ indifferent- 
ism, or what may be the natural cause which is operating 
in our population, it is certainly the fact that we are not 
so exclusively national as many other populations. If we go into 
a country, to a very great degree we are ready to attach ourselves 
to that country, and to identify ourselves with the interests of 
the population. If we look at it with reference to our own 
colonies, we may suppose that it arises in these cases from sym- 
pathy with people of our own blood ; but it is an undoubted fact 
that if an Englishman goes to a colony, in two years he 
ceases to regard himself as exclusively belonging to the old 
country, and puts himself down as an Australian or a West 
Indian, or whatever it may be, and will pompeme the interests of 
the whole country to those of the new. The Englishman, too, 
who goes to India, feels an interest in India, and will stand up on 





we come to compare India with higher standards of adv t, 
India itself natarally falls behind. But India will not always be in 
this same position. While I have spoken uf it in its position of 
advancement, I have done so with the necessary reservation that 
it is behind other countries. What is the cause of its advance- 
ment on one side, and what is the reason of its backward position 
on the other? The cause of advancement is one well recognised, 
viz., that everything in India is the result of thousands of years’ 
experience of progress. Therefore, so far as the individual is 
concerned, we have the Indian ryot and the artisan of the town, 
who have in many cases reached the highest degree of progress 
which it is possible for an individual under the circumstances to 
attain. We have, however, to consider this, whether after all, 
when he has reached this degree of perfection, it is not possible 
for him to obtain something more, This fact certainly strikes us, 
that whatever are the natural capabilities of the ryots of India, 
certainly the condition of agriculture and manufactures is not 
comparable to that of this country or the highly advanced European 
and American countries. The fact is, that wis the ryot and the 
influences relative to him in the scale have reached this pitch of 
se pee it has been simply by individual exertion, and the col- 
ective power of the community has not been brought to bear. 
When you can apply this by means of public works, you alter the 
whole condition of the case. If, for instance, as strikes everyone 
in India, any district destitute of water should be supplied with 
water, you not only improve the means of cultivation, but you 
re) oe the means of communication, and you enable the materials 
to be brought which could not otherwise be made available, more par- 
ticularly when you introduce improved and quick means of transport 
in another way, not simply by means of roads, because the roads are 
only available for short journeys, for a limited load, and for a low 
speed, but if you canintroduce some tramway system, by which you 
can supply in some districts greater quantities of fuel, if you can 
bring to bent the coal or peat, or even a better supply of wood 
from districts which produce it, you enable hanical pr 
to be carried out which before were impossible. You get a supply 
of fuel, a supply of metal, you get different building materials, 
different materials, and you get likewise the application of 
mineral manures in aid of the local supply of vegetable or even 
animal manures. If you can arrive at such a state of affairs you 
obtain a different class of artisans. You give a man appliances by 
means of which a larger trade can be carried on, and then you 
come to the point when you can replace the local implement by 
one of a higher character. 

The object which I have had in making these remarks has been, 
on the one side, to acknowledge that ote which the natives of 
India undoubtedly have, but on the other, whilst we accept that, 
we must not carry it beyond its legitimate bounds; whilst at the 
same time I wish to impress upon you that the people of India 
have very much to learn, and from this country in particular, 
If India is to obtain development in every branch of its resources, 
it must be by a very great extension of public works of all kinds, 
works of — bene ee and of road and railway 
intercourse. far as works of irrigation are concerned, in India 
is to be found all the experience which is necessary for their 
construction, There you find ae works of ancient date, and 
there is no reason why India should not be self-sufficing in that 
respect. Whenever you come to the new mode of transport which 
has been introduced and extended in these parts of the world, 





India has to go to another school in which the population have to posed, 


learn. In fact, ev for such purposes, whether with regard 
to the men, the plant, or the machinery, must be primaril 
obtained foom this country, and to a considerable extent at 
— So likewise with regard to all those processes of manu- 
acture which are connected with mechanical ae. Why, 
in fact, should not the populations of India learn from this 
country? When we come to consider, we find that all the popu- 
lations of Europe—I may say the populations of the world—have 
come to this land as the great school for political instruction, for 
industrial instruction, and for commercial instruction. It is on 
the model of the institutions practised in this country that the 
development of a great part of the world has been founded. 


, for + ie ee ee The railwa; Eh] 
counties fn the Hew Werld, have tous caatied oat im thelr 
beginning by Englishmen; and local schools of construction have 





all ions to defend what he calls the interests of India. He 
is often more Indian than an Indian. Even on this subject we 
have te contend as much with the prepossessions of the English 
in India in favour of India as we have with the representatives of 
Indians themselves in behalf of the natives of India. 

When we come to the question of railway and other large public 
works which have been carried out by Englishmen in different 
parts of the world, we find that, although in the first instance 
they naturally carry with them a staff from their own country 
suitable for the puxpose, yet before long they employ the natives 
of the country to a far higher degree, and even in prefer- 
ence to a considerable extent to their own countrymen, 
at all events on a fair and equitable footing. This is an advan- 
tage which, as I have said, is a national characteristic. It enables 
the English in a country like India to assimilate themselves to a 
considerable degree to the interests of the population, though, as 
we know, in many cases they may take no interest in the pursuits 
of the populations, and 7 may be alien from the mode of 
thought and the pursuits of the great masses of India. However, 
so far as the general interests of any community are concerned, 
you will find the English on the spot, in whatever part of the 
world it may be, identifying themselves to a very great degree 
with the resident populations; and no one can say that, in an 
— of the history of the connection of the English wit 

ndia, there has been a want of regard or attachment on the part of 
the English in India to the natives. Certain it is that in individual 
cases there may be acts of neglect—there may be acts of brutality 
on the part of individual Englishmen towards natives ; but, on the 
whole, the feeling of the English community in India is one of great 
and high regard for the country, and a desire to advance its 
interests. One circumstance which has produced a considerable 
impression on public opinion with reference to the question of the 
management of public works, and the instruction and training of 
engineers and m ics, has been the waste in the construction of 
Indian railways. The loss of capital reckoned directly is certainly 
very considerable. The opinion that states that the railways of 
India could have been constructed for one-half the amount which 
has been disbursed upon them may not be true in figures, but is, 
pethaps, no exaggeration in the main. I do not s with refer- 
ence to any aes line, nae do $Y wish Z a to = 
gross amount ; still, any such general statement does represen 
the very t degree of waste of material means that has taken 
place in the construction of these works. 

On the other hand, it is true that, in balancing the accounts, no 
economic loss has been sustained. If we were to examine the 
whole operation —if we put on one side the number of millions 
that ave as as thrown into the ocean by totally wasted expen- 
diture, on the other side we shall find that India has _ and 
permanently benefited by not simply the formation of the railways 
and the results that are produ ut in a still } soggoad degree by 
the new trades, the new modes of manufacture, the new arts, and 
the new systems of instruction which have been introduced through 
the formation of these public works, In my opinion, which I 
maintained long since, and which I see no reason to alter, that 
waste in great degree arises, not from the company system mainly, 
not from the adoption of private enterprise in preference to the 
construction of works waler public guidance, but I believe it is 
attributable to the guarantees having been given to the railway 
companies of India, When these enterprises were first pro- 
persons were willing to have made railways on the 
same conditions as in other countries, without guarantees. 
The guarantee system was scarcely known in connection with 
railways then, but the practice was to construct a railway as a 
commercial speculation, The Indian Government unfortunately 
over-stood the market. When the railway companies were first 
proposed for India there was a speculative period just like that 
which exists now, and it would have been very easy to have placed 
thesharesof thosecompanies, The Government, however, stood out 
for terms, and the consequence was that of railways having 
been farmed in the ordinary way, the Government was forced togive 
guarantees, the result of w: has been that the whole commer- 
cial relations have been disturbed, and you have got rid of the 
real check which would have prevented waste of ture. You 
have had two causes at work to produce it—on the one side the 
recklessness of engaged in these operations, and on the 
other the want of any proper means of check, You have 
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had some of the sharpest contractors in England, men 
poe sea Pel mp or ny Mow: Alyce Mra Blan 
having all the appliances at their for the purpose of over- 
ing obnoxious a, and you have set to watch over 
them those who have no commercial , and who were 
perfectly unaware of the difficulties with which they had to con- 
tend. They have succeeded in any ! a good construction of 
the works which they overlooked, but they have been outwitted 
and out-manceuvred, and they have not prevented, on the whole, 
that waste which with more intelligence they might have had the 
means of avoiding. ie $ 

This brings us to the question, what are the principles on which 
we ht to conduct and superintend public works in India 
queelly? On the one hand, we shall led to demand high 
scientific acquirements in the officers entrusted with the operations, 
because we know that to constitute a thoroughly qualified engineer 
it is possible to unite a very high degree of scientific acquirements, 
and, on the other hand, when we come down to the base and root 
of the operations we find that after all they are mainly commercial 
operations. It is, therefore, the consideration of that state of the 
«uestion—the commercial—which must guide us to a certain degree 
in any conclusions at which we may arrive. We may obtain from 
colleges in this country, or from colleges in Scotland or in India, a 
number of youngmen who have obtained by rote and by words avery 
high standard of scientific acquirement, and yet at the same time 
we shall have obtained men who, from the very circumstance 
of their being shut up in colleges during the period of their 
studies, have had no actual contact with the world, and are not 
therefore in a position to contend with men of lower acquirements 
but much sharper commercial practice. 

We must have, for any purpose such as I have referred to, the 
construction of works or machinery, ¢ngineers, contractors, and 
workmen ; and, however we regard it, the simple scientific part of 
it is far more subordinate than it is sup to be. In India, 
however, as the engineer has to be put in charge of works where 
all the assistance which is available to him in a largely-peopled 
country like this, and with al) the appliances of progress at 
hand are not available, he must have such degree of attain- 
ment as will enable him to deal to a greater or less extent 
with every variety of circumstances which may come under 
his notice. Still, one of his chief functions will be, after 
he has laid out his works, to watch that those works are properly 
carried out. Whether he has an English or a native contractor, 
it is necessary that he or the parties concerned with him shall 
have such a degree of sharpness in the knowledge of the value and 
cost of materials and of their application as will enable him to 
contend with persons who, as I have said, whether European or 
natives, have the sharpest motives to exert themselvess use 
they are influenced by the desire of profit. It is not necessary for 
me to dwell upon the various circumstances which are familiar to 
those who have to consider the condition of public works in India. 
New bridges have been built; they have been passed by 
Government engineers, and after they have been paid for 
in a very short time they have resolved themselves into their 
primeval elements, or, perhaps, rather into their artificial ele- 
ments. Where bricks and stones have been put together, they 
have appeared to have an outside of mortar, but no cement of 
cohesion, and they have disappeared before traffic could even be 
brought upon them. It would be possible even to cite instances 
of large public works where bridges have not disappeared by 
ones, or on a small scale, but where perhaps a dozen works of 
considerable size have been disturbed without the public having 
had the benefit of them. There must be something defective in 
the system of management of public works in India, when we find 
that such things can take place to a considerable extent. There 
must be something wrong when conductors and sub-conductors of 
works, and contractors and sub-contractors, can c out such 
proceedings and make money by them, and when intelligent and 
able officers of the Government, well trained and of high principle, 
can be subjected to such annoyance and disappointment. 

Without entering into any consideration of these individual 
circumstances, or without attempting to place any blame upon 
officers of any one class, it does b us to ider whether the 
whole of this state of affairs does not arise from not availing our- 
selves so fully as we might of the real experience of our own 
country, but by es to give it the go-by, and starting 
schemes ‘of schools, colleges, and departments, which have not 
worked in this country, and which, it is to be feared, will bring dis- 
appointment and disaster in their application to India. If we really 
are to obtain practical improvements and public works in India, it 
must be to a greater degree by taking advantage of what I may call 
the living sources of enterprise—of commercial experience of the 
country. Of course, commereial experience is not used here in the 
sense merely of a merchant, but with to those persons 
connected with the outlay for public works who have to regard 
the profit—the pounds, shillings, and pence—as well as that of 
the simple production or application. 

I have already referred briefly to the circumstance that it has 
been claimed quite recently that the natives of India should have, 
as a right, the distribution amongst themselves of the taxation of 
India that may be applied for engineering employment or for 
Government service in connection with the public works, I 
should like to hear a little about the rights of the natives of 
England in such matters. It has been by means of the 
natives of England that India has been supplied with these 
works, which are doing so much, whatever may be said, for 
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do everything himself. He was, too, commonly miserably scrimped 
for money and means, which the civil engineer in this country 
was not—to meet unforeseen conditions of slippery foun- 
dations, and had often to see great waste of his work from 
its being left half finished, by the default of the superior 
financial administration in giving the money for completion 
according to estimates. With these difficulties taken fairly into 
it, the t of success of the corps, and even their com- 
parative economy, would be found to be honourable to them. Be 
their defaults what they might, however, it was an immense error 
to assume, as might be implied from the paper—that there was 
either saf or efficiency, and economy, and security, against 
waste, in rule-of-thumbism or empiricism as against theoretical 
science. Had not iron railway brid failed fatally in_this 
country? Had not tunnels co ? Had not one railway 
viaduct, constructed by one president of the Civil Engineers, 
tumbled down in France? Had not there been great loss of life 
and property from the giving way of great reservoirs, for the 
more safe construction of which lessons might have been had from 
India? Had not railway tunnels collapsed? Had not a custom-house 
and a theatre in our time in London fallen down? The fall 
of a church tower built by a Royal Engineer in India excited a 
great sensation; the fall of a church tower in his own h, 
built by an eminent architect, excited none. On the whole, if 
the works of officers of science—of the first abstract science—and 
of the desk, were all compared in their results with those of men 
of the rule-of-thumb, and, what was vaunted more, of men of the 
wheelbarrow, the failures of the latter, and of civilians in general 
in this country, would be found, he believed, to be largely pre- 
mderant. So frequent were the failures of one sort or another 
in London that he had proposed to the principal of a college of 
civil engineers at Putney that they should be made the subject of 
regular study by the pupils, for whom they should be made 
the subject of post mortem examinations, and of clinical 
lectures, as it were, on the spot; and this was begun and 
would have been continued had the college continued. As to 
waste, he could, as respects sanitary works, speak directly 
from his official dealing with them all over the country, 
and from having been driven, for the sake of the people, to 
require, as far as might be, that three towns and three houses 
should be drained at the expense heretofore incurred for one. It 
was a matter of history that George Steph had estimated for 
the sewage of Carlisle at seventy thousand pounds, which Mr. 
Robert Rawlinson better executed for twenty. Robert Stephenson. 
with others, estimated for a metropolitan sewer, the Victoria- 
street sewer, at sixteen thousand pounds, and it cost upwards of 
one hundred and twenty thousand pounds, and was now little 
better than an extended cesspool. Had the redrainage of the 
fifteen hundred miles of streets and thoroughfares of the metre- 
polis, on the principles of the self-cleansing sewers established by 
the first General Board of Health, been duly carried out, the 
expense would not exceed a million and a-quarter. But the inter- 
cepting sewers alone had cost upwards of four millions, and the 
river had not been purified or the death-rate lowered. The General 
Board of Health had had to force a reduction of the estimates of 
one president of Engineers by more than one-half. This was 
necessary to be done for the sake of sanitary progress, the great 
impediment to which was expense and waste; but it did, as was 
foreseen, excite great odium in Parliament as well as out, In all 
respects it was a thankless service. It was, however, in the spirit 
of an old rule for the Royal Engineers, which should be required 
to be regularly applied and made general. It was this—that the 
name of the officer who had dete a work should be engraved on 
a plate and affixed to the work, and on that plate should be stated 
the amount estimated and the actual cost. It was our duty to 
give to India the practical science of the West, and especially to 
avoid transplanting the evil and the waste of the West, for the 
people were poor. In that view he had submitted a paper of 
warning, derived from his experience in sanitary works in Eng- 
land, which the home Government had transmitted to the 
authorities in India, and directed their attention to it. Cer 
tainly there was now better education, better practical pre- 
paration and promise for the future of India, though vigilance 
should be sustained for performance. We had already done 
more for it than any other conquerors had done, We had givenit 
railways; we had started the improvement of water ication; 
we had began model works of the storage and distribution of water 
by irrigation, which did the military engineers great credit. We 
had introduced tea and coffee, and indigo, and other cultures. 
We had made a commencement of telegraphic communication, 
and with due support the agitation d 7 the il for 
lower telegraph rates and complete stations for the ocean cables, 
would save weeks and months of time, would speed its production 
and commerce, would bring itin closer relation with the home Govern - 
ment, and speed and save, by more full and free communication, the 
growing waste of highly paid service by the long delays to which India 
was now subjected. We held that country now by a quarter of a 
million of war force. By holding it in neace from internecine 
wars we saved it the burthen of some three millions of war castes. 
The relief from that burthen should afford means for the improve- 
ments of its cities, and for the extension of well devi pro- 
ductive works, with which our improved engineer officers obtained 
by competition would be most productively occupied for the 
advantage of India. 
Colonel Wragge said that there was a new field now opening for 
civil engineers in India. It was evident that the whole system of 

















the advancement of India, by promoting the intercourse railway construction could not be continued on the old plan. 


between the various classes of its 
their real am tion. There should be some regard, there- 
fore, for the rights of the natives of this country, who, having 
planted the vineyard, should assuredly be allowed to some degree 
to partake of the fruit. There isno necessity, as we may know by 
experience, to apply any artificial or preventive check to prevent 
too great a vumber of Rota being employed in India. 

Under ordinary circumstances they cannot be so employed. 
An Englishman, being a stranger, placed under different circum- 
stances from those in his own country, whether in India or in 
Brazil, must be paid at a higher rate, and cannot under equal con- 
ditions compete with the natives. The native will always have 
an advantage over him, and we shall find, if we give fair weight 
to the commercial considerations that I have referred to, we shall 
obtain in all cases positive value for the money we oa 
out, and the end will be that the English element wi 
be used for the purpose of giving instruction, and the 
natives of the country will, in the course of time, be 
employed to a greater and greater extent, precisely as more and 
more lishmen are employed. The principle I have endeavoured 
to maintain on several occasions has been that India should be 
allowed to avail herself to the fullest extent of the great advan- 
tages which she enjoys in connection with a country which has 
reached a high state of , which has an honest desire to 
promote the welfare of and by means of which alone the 
development and true advancement of India can be obtained. 

Mr. E. Chadwick said that there could be no doubt that the 
administration was loose in principle which guaranteed payments 
without due security for results. He had no direct knowledge of 
Indian public works, and could only speak of them from the in- 
formation of those who had. He knew, however, that formerly the 
education of the Engineers in England was defective, as 
being too ry eine I pe abstract > science vey from 

racticality, inres: cohesion, density of substances, friction, &c. 
Saee of Weis first bridges might have failed+as had the iron 
bridges of the French Corps de Genie, from such defects, 
Others had been swept away by e i torrents, such as 
did the like sometimes in this country. The Engineer was 
placed under disadvantages in India, that he not, as the civil 
eg eg Ha home, his bricks made for him, He must often 
m 


e them himself, or teach the natives how to make and 
make his mortar too. He had not his trained contractors ready for 
him, nor his special official sub-officers—practised hands—but had to 





ulation which will lead to | Taking into consideration the enormous increase of the cost of raw 


material and working expenses for permanent way, and the fuel 
for the a cay will be found that, though we had con- 
structed 10,000 miles of railway at an average cost of about 
£17,000, and that the interest had been about 34 per cent., with the 
rise of prices, the new lines about to be constructed would cost a 
much larger sum per mile, and would return less interest. Conse- 
uently, there would bea much greater demand on the nation to pay 
the aranteed interest, and therefore he thought it would be bene- 
ficial if the Government would turn its attention to the develop- 
ment of the native resources ef India. There were large deposits 
of coal and iron known to exist, and though they were talked 
about, that was all. Some were in close proximity to railways, 
only requiring a small branch to lead to them. The iron had been 
much neglected, and one company, which was formed for working 
it, did not, he thought, get that assistance from the Government 
which they ought. There were other deposits in Central —, 
which would need great assistance to develope, and he believ: 
that mining engineers would find a very successful field for their 
operations, if Government would only utilise the native resources, 
When it was considered that the advance in coal must necessitate 
a rise in the priceof iron—for every 1s. per ton of coal re’ nted 
an increase of from 17s. to 20s. ton on iron—he did not see 
how the additional railways which India required could be con- 
structed without utilising her native resources. The iron market 
was = up week by week, and it was understood that not suffi- 
cient could be brought into the market to smelt the iron, 
and even the iron ore had to etched from Spain. It did not 
seem likely that a small country like England could draw so 
largely upon its rengwee bade A great extent of country like 
India without being considerably straitened at home, and therefore 
he hoped that not only the iron but also the coal and peat deposits 
of India would be utilised, for what she most wanted was cheap 
transport, and that could only be obtained by cheap fuel. Under 
the present system there were 4000 miles of railway opened this 
year more than there were last, but the traffic receipts were 
£50,000 less, and if the scale of 1869 had been kept w 
would have been a million and a-half more receipts for 
there had been. That did not tend to show that chi 
was provided. 4 ) 
Mr. Botly said he could quite agree with what had been said 
by Col. Wragge with to the cost of coal and iron, for a 
pe time ago, when looking over an estate in Suffolk, he came 





to an enormous clink, which, he was informed, marked the spot 
where iron smelti formerly been carried on when w 
was cheap, but the trade had been driven to the north by the 
scarcity of fuel. It seemed a question now whether the ex 

of coal would not even drive it away from there. He had also 
seen in Sussex a plo with a wooden mould-board and turn- 
furrow, showing that they had been in use not many years since, 
Mr. Hyde Clarke was quite right also in insisting on the impor- 
tance of there being a blacksmith in every vi Many of these 
were exceedingly good artisans, and he had known one able to 
modify a plough very cleverly, so as to adapt it to the particular 
character of the soil in which it had to be used. He concluded 
by moving a vote of thanks to Mr. Hyde Clarke. 

The motion was seconded by Col. Wragge, and carried unani- 
mously, the chairman in putting it expressing his regret that the 
attendance was so limited. 

Mr. Hyde Clarke said he had but little to reply to, because he 
had fully agreed with what Mr. Chadwick had said. He by no 
means proposed that the rule of thumb should be substituted for 
science, nor did he doubt what the consequences would be in this 
country or any other from men undertaking works which they 
were incompetent to perform. But what he ‘lid wish to point out 
was, that the officers who superintended the works should be 
really capable of understanding the cial ditions with 
which they had to deal as well as the scientific. A picture had 
been drawn of the failure of works in this country, particular 
allusion having been made to Mr. Robert Stephenson, and no 
doubt the list could have been largely extended. But, on 
the other hand, he believed he could have pointed to in- 
stances in India much more . The cause of failure 
in each case had been the same, men had been called upon 
to do more than they were able to carry out. Mr. Robert 
Stephenson was one of the leading engineers of the day, and he 
was called upon to do all kinds ef things which he had no proper 
time to consx er. He did his best, no doubt, under the circum- 
stances, but it was not very wonderful if his views were not 
confirmed by experience. In India the same causes had been at 
work ; men who had had a special training, and had been engage 
in special studies, were called upon suddenly to supervise works 
with which they had no acquaintance. For instance, men were 
a to superintend railway works who hardly knew what a 
railway was, and who came over to this country on special leave, 
or employed part of their time when they were on furlough 1: 
learning something about them. He was very nearly referring 
to the case which Mr, Chadwick mentioned, of a distinguished 
officer being sent to Italy to study the irrigation works there, and 
his report was of very great value, but at that time it would 
have m of far greater service to have communicated an 
account of the old works in India, as was done at a later 
period. With regard to the cost of railway construction, 
it was quite true, as Colonel Wragge had remarked, that 
iron was rising in price, but that was no new phenomenon, it had 
happened over and over again, and there were several very re- 
markable instances in the early history of railways in England, 
where men who had made a conscientious contract found it 
entirely disturbed by the rise in materials and wages. These 
operations were periodical, and happened under natural economic 
laws, and India must now pay the price of her railways the same 
as all other countries. It would not, however, follow that there 
must be any disastrous result, because Colonel W: e had left 
out one important part of the question, viz., that while in Eng- 
land the rise was temporary, consequent on speculation, in India 
it was permanent. In India not only must all materials rise in 
price, but all upon which the price of materials depends. It 
might happen that, after ironworks had been opened in India, ap 
advance in wages wight turn the balance in favour of England, as 
Mr. Botly had referred to the interchange of the position of the 
iron manufacture, which had left the south of England and gone 
tothe midlands and the north. These operations were always 
going on, and it was difficult to form any decisive judgment 
whether advantageous or dangerous consequences would result 

m a rise in prices, It was impossibl legislate for circum- 
stances which were the consequence of natural economic laws. 
The only wise course, as Mr. Chadwick had said, was to care- 
fully observe results, and take advantage of experience, 











A SECOND Middlesbrough is starting into life in North Lincoln- 
shire between D. ter and Gainsb h, on the estate of Mr. 
R. Winn, M.P. Ina short time there will be within less than the 
radius of a mile no less than nineteen blast furnaces in work. 
VISIT TO THE WORKS OF THE LONDON, CHATHAM, AND DoveER 
RatLway Company.—The locomotive workshops of the London, 
Chatham, and Dover Railway are situated at Longhedge, between 
Wandsworthand Battersea. A party consisting chiefly of members 
of the Society of Engineers were courteously shown over the 
different buildings and workshops on Friday last, by Mr. Walker, 
tod it t 








one of the locomotive superintendents with the pany. 
Among the principal buildings are the fitting shop, wheel shop, 
engine, carriage, boiler shop, and the forge. e largest of these 


is the carriage room, which measures about 250ft. by 125ft. 
Experience has proved, with regard to the heaviest item of rolling 
stock, that it does not, as a rule, pay for a company to build its* 
own engines, although it is, on the other hand, absolutely 
necessary that the repairs should be done on the premises. In the 
fitting and wheel shops there was evidence that to a certain extent 
the London, Chatham, and Dover Company had departed from 
this rule, since the component parts of four new engines were in 
various stages of progress, That, nevertheless, the work executed 
is of a limited character, may be gathered from the fact that no 
driving wheel exceeding 5ft. Gin. in diameter is made on the 
—— Those of a larger size are ordered from the well-known 
ocomotive manufacturers in the midland districts. The fitting 
shop is supplied with all the usual mechanical appliances 
and machines from the best firms, but one cannot help 
being struck by the absence of all those overhead travelling 
arrangements which so generally accompany workshops of this 
character. The same feature is to be observed in the wheel 
shop, which in every other respect is as well provided 
with machinery as its neighbour. The busiest portion of 
the premises was that appropriated to the repairs of locomotives, 
as they were serit “‘ off the road ” into the repairing shop. Some- 
times the repairs necessary are of a comparatively trifling de- 
scription, at others they are more serious, and require the engine 
to be ge ow dismantled before they can be executed. In the 
carriage shed both the manufacture and repairs proceed. The 
former includes a very hand loon carri for the use of 
her Majesty and other members of the royal family. Large quan- 
tities of the best teak are cut up in the timber room for the con- 
struction of the different classes of carriages. All the sawing, 
boring, turning, and morticing is performed by machinery, 
and several circular and ribbon saws were busily at work reducing 
baulks, planks, and quarter pieces to the required dimensions. 
Beyond the forging of a side rod and the ordinary smith’s opera- 
tions there was not much to interest the visitors in the forge. 
The boiler shop was as noisy as usual. 

The tour of inspection was completed by a visit to the weighing- 
room und circular engine shed, in which latter those engines whose 
services will be soon demanded stand with steam up, fully charged 
with fuel and water, like the steeds in old times, which, ready 
saddled and bridled, only required the presence of their riders to 
start orto prt. ow FR - weighing-room the oy 
are 80 as le to weigh an engine entire or pi 
so to speak. In other words, the whole weight or the weight 
sorting Were any pair or pairs of wheels can be ascertained with 
equal facility and accuracy. After jally thanking Mr. Walker 
for his courtesy in showing them over premises, the party 
returned to town well satisfied with the manner in which they 
had spent the afternoon, 
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THE IRON AND STEEL INSTITUTE. 


Tue following are postiesinn of the meeting of the Iron 
and Steel ae which will commence at Glasgow, on Tues- 
day, August 6th, under the presidency of Mr. Bessemer. 

eneral reception room, and writing room, &c., will be 
ial ed in the corporation galleries, Sauchiehall-street, and 
will be available for members from Monday, August 5th, 
to Friday, August 9th. Railway return tickets, available 
for one month, are issued by all the princi way com- 
panies for G w. General meetings be held in the 
Lecture H corporation galleries, Sauchiehall-street, as 
under :-—Tuesday, August 6th, 1.30 A wg h Election of mem- 
bers, report of yee os be presented pers, Wednesday, 
August 7th, 10.30 a.m. : Reading oat | sar of papers, 
Thursday, August 8th, 10.30 a.m,: Reading and discussion of 


pa 
Bach member can obtain a visitor's ticket on application to the 
retary. These tickets admit to the general meetings, but do 
not entitle the holder to visit the works or to join in the excur- 
sions, A room will be provided in the corporation galleries for 
the exhibition of objects of interest to the trade, either from the 
neighbourhood of Glasgow or elsewhere. Intending exhibitors 
must send full particulars of the space required, and of thenature 
of the objects to be exhibited, to t the secretary, or to the secretary 
to the local committee, Mr. Burns, 151, St. Vincent-street, 
Glasgow. 

The business proceedings will terminate about three o’clock on 
Tuesday, and it is proposed that members should devote the re- 
mainder of the day to visiting the iron and other works in the 
neighbourhood of Glasgow. A list of these works will be given 
in the detailed programme to be distributed at the meeting ; and 
a sketch map of the district will also be ready at the same time. 
On Wednesday, immediately after the conclusion of the business 
meeting, a special train will be poe to convey the members 
to Coat ridge and Monkland, where the Gartsherrie, Summerlee, 
Langloan, Coatbridge Malleable, and Monkland Ironworks will be 
ins On Thursday, after the conclusion of the general 
meeting in Glasgow, a special train will be arranged for the 
Motherwell district, and for the inspection of the ironworks in 
that locality. On Thursday evening, at seven o'clock, the 
members will be entertained at dinner in the corporation galleries, 
Glasgow, by the local reception committee. On Friday an excur- 
sion will be made down the Clyde, for the purpose of seeing the 
industrial features connected with the river. The excursion will 
also be prolonged to the head of Loch Long, the return being by 
Loch Lomond to Balloch, and thence 4 train to Glasgow. 
Luncheon will be provided at Tarbet. In addition to these 
opportunities for professional sight seeing, the works in the 
neighbourhood of Glasgow will not be open for inspection during 
os time devoted to the general meeting in the corporation 
galleries. 

A meeting of the council will be held on Tuesday, August 
6th, at 10.30 a.m. Proposal forms for new members passed 
by ‘the council at this meeting will entitle the gentlemen to 
whom they relate to the privileges of membership at 
the Glasgow meeting. Communications for the council should 
be sent to the secretary a short time before the above named 
date. The council will also meet previous to the commence- 
ment of the general business on Wednesday and Thursday morn- 
ings. We understand about eighty names are down for election 
at this meeting. 

The council are open to receive papers or communications from 
members of the Institute, or from others. As a general rule no 
paper will be accepted that has been submitted to a technical or 
scientific society, or which relates to patents that have not been 
ae into practical operation, Each paper must be written on 

oolscap, one side only, and must be accompanied by an abstract 
suitable for use by the press. In case illustrations are required, 
they must be of sufficient size to be seen clearly in the general 
meeting room. The following papers have been already promised : 
**On the Geological Features of the Iron and Coal tricts of 
Scotland,” by Mr. James Geikie, F.G.S., of the Geological Survey 
of Scotland ; “On the Rise and Progress of the Iron Trade in 
Scotland,” by Mr, Jno, Mayer, F.C.S., Glasgow ; “On the 
Differential Clutch for oe Pay 8 by Ms. R. D. Na ee 
Glasgow; ‘‘On Reversing of Ro _~ Mills, ” by Mr. G 
Stevenson, Airdie; *‘ On an Improved Form of Squeezer des Stocuns 
produced in Rotary Puddling Furnaces,” by Mr, James Robertson, 
Glasgow; “‘On the Rise of Iron Steamship Building on the 
Clyde ; »’ “On further ger mage in Spencer’s Revolving 
Puddling Machine,” by Mr. Adam Spencer, West Hartlepool ; 
‘On the Westward Development of the Iron Manufacture in 
the United States,” by Mr. T. Guilford Smith, Philadelphia, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


771. 8. G. Greaa, Lombard-street, London, and Danie, Evans, Cass- 
“"Yand- road, —_ Hackney, “ Im mprovements in the method of forming 
the surfaces of roads, railways, tpaths, platforms, and other road- 
Sans which improvements are ap) pplicable to the construction of 
item, =, and other buildings. ”- —l4th March, 1872. 

1759. LUIAM Eacort, F Londo “A new or 
improved advertising apparatus.”—A communication from George 
Wilson, Paris.—11th June, 1872. 

1803. AntornE Ray, Castle School, Guildford, Surrey, ‘‘ An improved 
valve for barrels containing 1 uids, as wine, beer, and cider.”—A com- 
munication from Pierre Marie errellon, Saint Etienne, Loire, France. 
—l5th June, 1872. 

1974. Witttam Topp, of Heywood, Lancashire, | “Improvements in the 
method of dyeing, ‘sizing, and dressing yarns.” — J 1872. 

1981. Joun Bewsuer, Great Ilford, Essex, ‘‘ Improvements in window- 
sash fastenin, It July, 1872. 

2055, RrcHarp Enwarp Donovan, Upper Rathmines, Dublin, Ireland, 
“ An improved drill stock.” 

2057. Henny RowLanp — sooty Yorkshire, ‘‘ Improvements in 
the jaws of stone-breakin, 

2061. Avaustus Buroes | bonny Colonial-chambers, Crutched-friars, 
London, ~ ty in ot: : ~ a hist 

2062. JouN O'NEILL, Live “ Improvemen' al or sig- 
nalling on railway —” oo ~ 











2063. JOHN GoMERSALL } and JAMES FRANCE GomeERSALL, Dewsbury, York- 

shire in the of reversible twill “cloth.” -- 
8th July, 1872. 

2067. WiLL1aM Rosert Lake, Southampton-buildi London, “ Im- 

yvements in fire-extinguishi pparatus.”—A communication from 

‘oseph James Walton, Newark, New Jersey, U.S. 
2069. rid = Cook, Water- verpool, and pod Larone, Liver- 
“ m’ 


vements in blow-pipes as ond means eratii nod Bb 
The use of hydrocarbon or other volatile fluid td pager en 7 
2071. Cuarntes MATTHEW BARKER, po ee on Set ag = lente, 
os ge a ate poe prope! ships or vi and in the propellers to 
employed therein.”—9th July, 1872. 


nila? 











owe. ILLIAM MorGAN-Brown, t London, 
“Improvements in printing-telegra b instruments."—A communica- 
tion from Robert H. Gallaher, New 
a9 FREDERICK JAMES Biren, Edinbengie . tland, ‘‘ Imp rts 
— een Sr. denen Lond “2 
om. ICHARD BENJAMIN STARR, -square, ion, “Im; 
pe iene a to be applied to omnibuses, tram’ os oa 
pa ny he number of passengers and the various f. Norns 
a journey.” 
sos Wut Lae met ape South buildi Renin, 
in union aK, for printing telegraphs.” — 
poe —y Martin F. We ane, South ew York, us 
2085. CHARLES AMBROSE Rebess, toe Bear-! a a, London, “ Im- 
provements in circuit closers for electric 
cables and conductors for use wnat for other - 
2087. Jonn ——> Bass, Featherstone-street, London, “ Improvements 


OS iasur seme for making coffee.” a July, 1872. 

2088. Wiiu1aM Fern, Cullingworth, nea Bingley, Yorkshire, 4 
pn for economising fuel and aetes the 
smoke 


ath ay 


2089. Grorce DANE. Davis, Woodstock-road, Poplar, Londen, and 





THomas Hopcrarr Mincing-lane, London, “Improvements in ma- 
for working rudders.” 

2091. FREDERICK COLE, Lg Camberwell, London, and Ratrx 

Acton, Th Greenwich, Kent, ory apparatus by 
manne ai eens aes air may be used instead of steam as a 
motive power for wor 

2092. MatrHew ANDREW Muir and J rants ee, a. Lanark- 
shire, N.B., ‘‘ Imp th rotating shuttle 
boxes of looms. 4 

2093. James Ropertr CasBAY, i ‘iaalaiidedl Oxford-street, London, 
“An improved compound to be applied to the surfaces of wood or 
metal to preserve the same from corrosion or decay.” 

= ALEXANDRE in tpogranhicpromes by de la wes, —_, 

mprovements graphic presses, applicable to lithography, 
autography, and i P - 

2095. SAMUEL oupewenen, ti ll “Improvements in looms for’ the 
manufacture of tufted carpets and other tufted pile fabrics.” 

2096. WILLIAM Georce Beattiz, Nine Elms, Surrey, ‘‘ Improvements in 
axle-boxes.” 

2099. Wittram Ropert Lake, Southampton-buildings, London, “‘Im- 
provements in ties or fastenings for securing bales of cotton and other 
merchandise.”—A communication from James Edward Aiken, New 
Orleans, Louisiana, and Charles Sweet, Copia, Mississippi, U.S. 

2100. Witt WARNES, Kings Lynn, Norfolk, and WILLIAM MITCHELL, 
Brandon, Suffolk, ‘Improved apparatus for stacking or unstacking 

y, straw, and other agricultural produce.”—11th July, 1872. 

2101. "Winaaate Henry Bennett, Parliament-street, London, ‘‘ Improve- 
ments in apparatus for lighting and ex ishing public and other 
gas lamps er lights.”—A communication from Alexander Fairlie Wil- 
son, Belem io North Brazil. 

2103, Joux WILKINSON CuamBers, Manchester, ‘‘ Improved means of 
Fenn di additional security to safes, strong rooms, and other similar 

es,” 

2104. Wittiam Newzam NicHoison, Newark-upon-Trent, Nottingham- 
shire, Po nay ape regrrer in horse rakes, part of such invention being 

+ EEE ge tpt ace hi 

2105. James SALMON and JoHN BRowNnHILL, Manchester, ‘‘ Improvements 

in ae for bronzing or otherwise ornamenting paper and other 











2106. EpwarpD THORNHILL Simpson and Freperick Hurp, Walton, near 
Wakefield, Yorkshire, ‘‘ A portable air compressor worked by animal 
or manual power.” 

2108. Gzorce SmirH, Brentford-road, London, “‘ Improvements in appa- 
Tieyaicie and means to be used when drawing ‘off wine, beer, and other 

ui 

2109" Epmunp Lioyp Owen, Iron Acton, near Bristol, Somersetshire, 
and GEORGE UnDERWoop, Cornhill, London, “‘ Improvements in the 
purification of gas. 

2110. CHARLOTTE Bray, Rochford, Essex, “An n improved hair restorer.” 
2111. WILLIAM Roser KE, Sout t London, a Trae 
pro hi y for making and composing type for printing.” 
—A conmeionies from the Westcott Type-setting Company, New 

York, U.S.—12th July, 1872. 

2112. WILLIAM STANSFIELD SurtcuirFre, Shepperton, Middlesex, ‘‘ Improve- 
ments in shutters, metal or wood doors, sashes, windows, metal cur- 
tains or covers, and blinds,” 

2114. GeorGE CAMPION, Ramsey, Huntingdonshire, ‘‘ Improvements in 
reaping and mowing machines.” 

2116. WILLIAM WALLACE BARTLE, Birmingham, ‘‘ Improvements in tew 
irons for forges, hearths, or other similar uses.”—A communication 
from William Bartle, Valencia, Spain. 


ta ft, 








Achi 





2117. WILLIAM WILKES, Bloxwich, » “An i P d railway 
carriage door lock, applicable also to other purposes 
2118. Epwarp CHARLES CorTis STANFORD, Glasgow, BRS I “Im- 


provements in preserving and deodorising seaweed, and in past appli- 
cable for deodorising various animal and vegetable substances.” 

2120, WILLIAM Burrows, Leeds, Yorkshire, ‘‘ Improvements in chopping 
or mincing machines.” 

2122. GeorGce FrepeRIck WILLIAM C ALLANDER, Ardkinglass, Cairndow, 
Argyleshire, N.B., “‘ An improvement in breech-loading o nce.” 

2123. THomas EDWARD Heatu, Tomas Evens, and THomas Epwarp 
Heath, jun., Cardiff, Glamorganshire, “Improvements in the con- 
struction of apparatus for heating and mixing the materials employed 
in the manufacture of artificial fuel, and in the application of heat to 
such appara‘ 

2124. JosiaH WADE, Halifax, Yorkshire, “Improvements in or appli- 
cable to letter-press printing machines.” 

2125. Toomas Epwarp Heats, THomas Evens, and THomas Epwarp 
HeatH, jun., Cardiff, Glamorganshire, “Improvements in apparatus 
for compressin materials by means of hydraulic power alone, or in 

"—13th July, 1872. 

2128. EpmMuND tom Notting-hill- -square, London, *‘ Improvements in 
obtaining motive power. 

2129, Tuomas Fawcett and James CouLTER, Dewsbury, Yorkshire, ‘‘ An 
improved governor for motive-power engines.” 

2130. Witu1aM Ropert Lake, Southampton-buildings, London, “An 
improved screw bolt chiefly designed for carriage work.”—A commu- 
nication from George Chapman Bell, Buffalo, 1 New York, r.. 8. 

2131. WILLIAM Rospert Lake, South London, “ Im- 

in hi for facturing bolts, rivets, spikes, and 
other like articles."—A communication from George Chapman Bell, 
Buffalo, New York, U.8.—15th July, 1872. 

2132. Davip CunnINGHAM, Dundee, Forfarshire, N.B., ‘‘ Improvements in 
the construction and working of caissons, which improvements are ap- 
plicable to movable bridges and the gates of docks and canal locks.” 

2133. HENRI ADRIEN BonNEVILLE, lly, London, “‘ Improvements 
in the fi e 0 of tapestry.”—A communication from 
Edouard Charton, Rue d’Antin, Paris. 

2134. JoHN apt oe Highgate- road, London, ‘‘ Improvements in the 
construction of furnaces, and in the arrangement of flues or 
for economising fuel therein. "—16th July, 1872. 

2136. JOHN Bropie Ropertsox, Manchester, “ genre in steam 


ts ‘in the facture of 














owe “ty 


prove: 





2137. JOHN Date, M 
oxylates of soda and potas) h 

2139. Georce NewsuM, Hunslet, near Leeds, Yorkshire, “ Improvements 
in for li thographing and 1 letter-press printin 

2140. Ropert Barr, a ay ee Belfast, Antrim, “Improvements in 
axles and axle-boxes for carriages and other vehicles.” 

2141. Henry Svep Cor.anp, Duke-street, Adelphi, London, “ Improved 
apparatus for ng pitating mate’ with sewage, and re- 
mo’ deposits, which apparatus is applicable also for other pur- 


+h +, hoildt 


poses.” 
2142. Jonn Imray, § antrath os Coy a a -ecpegne in 
— ‘or supporting respira ion an suffoca’ or explo- 
‘ve atmospheres. "—A — from Louis Denayrouze, Boule- 
tras! France. 
2143. LonsDALE BRADLEY, Park-place, Regent’s Park, London, and 
oon Speicut, Leeds, “ Improvements in forming roads and "other 


ass *Samver STEPHEN BATESON, Brenan Mayfair, London, “Im- 
th of hides or skins.” 


n 

2146, EpoaR Brooks, Deinginen, 
brushes.” 

2148. WILLIAM JENKINS, Leamington, Warwickshire, ‘‘ Improvements in 

machinery for rolling leather. 

2150. W1LLIAM EpwaRD GepcE, Wei -street, Strand, London, “ An 
improved machine for splitting wood and cutting it into lengths.”—A 
communication from Nelti de Courson, fils, Faubourg St. Martin, Paris, 
France.—17th July, 1872. 

London, “ Im- 


2152. CHARLES WILLIAM a Great G 

for lacture of glass.” 
—A communication from Frederick Siemens, Dresden, Saxony. 

<4 Cuar.es Gray Hitt, Nottingham, ‘“ Impro 


vements in machinery 
ffering, fluting, and crimping net and other fabrics.” 
2156. REDERICK JoHN CHEESBROUGH, 








ee ‘iequevenente in brooms and 





Water-street, Liverpool, ‘‘Im- 

ting and concentrating sulphuric and other 
acids, also salt, culphur, and other substances capable of evaporation, 
to be used therein.”—A |e from 





and in the apparatus 
William Thomson Cloug! ug, Newark, Essex, New Jersey, U.S 
2160. WILLIAM | _ NELson UTCHINSON, on nm near Bideford, 


D in railway carriages, and 
vehicles, and pa ‘permanent way there therefor. sare Sag, 1872. : 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
2164. Rosert Payne, Frome, Somersetshire, “‘ Saas the Sees 


of heat in nae of vessels, rooms, or other places ai 
James Alexander Read, Enfield, Sydney, New 





South Wales. 
2176. ALEXANDER MELVILLE CLARK, 3 -lane, London, ‘‘A new or 
proved expansible pivot. "20th uly, 


2177. LeopoLD CHRISTIAN WARNECK, i oe Nantes, France, 
“ A new or i shifting screw seats: "20th 
July, 1872. 
2192. Martin Benson, 8 ‘buildings, London, “‘ An improve- 
ment in a combined smut machine and tors.”—A com- 
munication Simeon Howes, Alpheus Babcock, Norman Babcock, 
and Carlos Ewell, Silver Creek, New York, U.8S.—23rd July, 1872. 
7. Joan nee Southam: ae peecerenee in in 
\ves for steam 
ieee f 


cy! communication from 
and Johann Rudolph Ernst, Winterthur, Switzerland. —23rd July, 1872, 
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2199. ANDREW Jackson WoopMan, Massachusetts, U.S., “A new and 





useful improvement in Jacquard or fancy looms." "23rd July, 1872. 
2200. Witt1aM Ropert Lake, 8 “Im- 
rovements in se machines.”—A communication from Simon Wil: 


Wardwell, jun., St. Louis, Missouri, U.S.—23rd July, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 
a. Joseph Howpine and James Eccies, Manchester, ‘ Looms for 
eaving.”—26th July, 1869. 

241. GeorcE Mercatr, Spezia, Italy, “ Furnaces for obtaining lead from 
its ores.”—18th August, 1869, 

2240. Joun Henry JOHNSON, Lincoln’s-inn-fields, Londen, 
ments in the joints of pipes and tubes.”—23rd July, 

2257. Davip Hunter BRranpon, Rue Gaillon, Paris, “ Vyfetallic cartridges.” 
24th July, 1869. 

2315. LemveL Wettman Wricut, Brooklyn, New York, U.S., Paddle 
wheels.”—2nd August, 1869. 

, London, “‘ Sewing 


2460. Wittiam Ropert Lake, S 
needles.”—17th August, 1869. 

2263. Epwarp ATTENBOROUGH, Nottingham, ‘“ Apparatus employed in 
the manufacture of looped fabrics.” —26th July ys 1869. 

2330. Isa1an Davies, Harborne, Staffordshire, “‘ Rotary gas exhausters.” 
3rd August, 1869, 

2283. HucH Giutan and Georce Crawrorp, Glasgow, “Spinning or 
twisting and rolling tobacco.”—28th July, 1869, 

2269. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Treatment 
of night soil and other waste products.” —26th July, 1869. 

2294. THEODORE FRELINGHUYSEN TAYLOR, Southam pton-buildings, 
London, “ Machinery for turing metal tubes. me Oth July,§1869. 


“ Improve- 
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Patents on which the Stamp Duty of £100 has been Paid 


1942. Henry Epwarp NewrTox, Chancery-lane, London, ‘‘ Machinery for 
planing metals.”—26th July, 1865. 

1944. WILLIAM Barton, Boston, Lincolnshire, “ Construction of cooking 
stoves, &c.”—26th July 'y, 1865. 

1975. Joun Ramsporrom, Crewe, Cheshire, ‘ 
tires.”—31et July, 1865. 


‘Manufacture of hoops and 





Notices of Intention to Proceed with Patents. 
773, WILLIAM RoBeERT, L. , Southampton- nao. London, “ Roll for 
“spinning ication from William A. Caswell. 

786. WiLLIAM Ropert tom Southampton-buildings, Londen, ‘‘ Boot 
and shoe heels.”—A commiinication from Frederick Richardson and 
Francis Hacker.—l4th March, 1872. 

811. Henry PHILuiPs, Heavitree, ten. “‘Dry closets.” 

816. CHARLEs JoserH TemMPLe, New Cross, Surrey, and Ropert SKIRROW 
Danter, Holloway-road, London, ‘‘ Union, joint, or coupling for hose 
and other pipes.”—A communication from William Osborn.—1S8th 
March, 1872. 

$23. Sorus Emit Hotten, Gracechurch-street, London, “* Mechanical 
writing instruments, applicable for reporting, "&e.”—A communication 
from Rasmus Malling Hansen and C. P. Jurgensen. 

825. Joun COPELAND, Manchester, “Valve for stopping the supply of 
steam, water, gas, &e.” 

$29. WILLIAM Rosert Lake, Southampton-buildin 
tel ae. ”_A communication from George 
Whittelsey Andrews. 

830. WiLL1aM Ropert Lake, Southampton-buildings, Lane “ Raising 
and lowering boats.”—A communication from George W. M. 

= PEHR JoHAN Ekman, Stockholm, Sweden, “ edow sashes and 
rames.” 

836. Donatp Nicott, St. Paul’s Churchyard, London, “‘ Waterproofing 
fabrics.”—19th March, 1872. 

844. JEAN DoMINIQUE HILAIRE THEODORE Decamps, Boulevard Bonne- 
Nouvelle, Paris, ‘Raising and supporting the sick or wounded 
and others,” 

847. Joun James Bieckty, Warrington, Lancashire, “* Rolling iron, steel, 
or other metal bars into wire rods, &c.” 

848. Urbain AucusTEe LANTEIGNE, Boulevard de Strasbourg, Paris, “‘ En- 
graving, embossing, &c.” 

850. Georce Litre, Oldham, Lancashire, ‘‘ Combing cotton, &c.” 

853. Ropert SPENCE and EDMUND JOHN Spence, Bridgwater, Somerset- 
shire, “ Bricks.”--20th March, 1872. 

855. Witt1am Rosert Lake, Southampton-buildings, London, “Covers 
te pamphilets.”—A communication from Ezra Randall Andrews, Wil- 

am He: Clague, and Robert Benjamin 

— sen., and JoHN Hopxtnson, jun., Manchester 

ps. 





, London, “‘ Printing 
er Field and Elisha 


860. “ARNOLD BupENBERG, Manchester, — blocks.”—A communi. 
cation from Bernhard August Schiiffer and Christian Frederick Buden 
berg.—2lst March,.1872. 

871. Henry Bernovuti Bartow, vomner “*Looms.”—A communi- 
cation from John 

73. JAMES GILLIES, Glasgow, N.B., “‘ Moul 

877. FREDERICK Ransome, Queen’ s-street- plac, C Cannon-street, London, 
“* Artificial stone.”—A communication Ernest Leslie Ransome. 

844. Isaac Pickarp, Leeds, ‘‘ Motion to sewing machin 

885. CHARLES WILDEN Krxa, Bedfordleigh, near Manchester, “‘ Regu- 
lating the speed of marine engines.” "— 23rd March, 1872. 

899. WiLt1amM Garton, Southam; “ Bre 

907. ZaccHEUS SHRIMPTON, Red teh, Worcestershire, “Manufacture of 
— and netting needles, penholders, hair pins, &c.”—25th March, 


920. CHARLES RoBERT mae gen High-street, seg TR Lond 
“* Apparatus for safe, x pers and easy mode in fixing, conn a 
disconnecting gas pen bracket, pillar, or ground coumectionn= oo 
26th March, 1872. 

925. GerMars DAMAS MorissEav, Boulevard de Sébastopol, Paris, ‘‘ But- 
tons for gloves.” 





926. ARTHUR CHARLES HENDERSON, Charing-cross, London, “ ition 
and filtration of fecal, solid, and liquid matters direct f from privies for 
the facture of of ia.”—A communication from 
Felix Chapusot. 


929. CUTHBERT GREENWOOD 0 Jonson, Middlesbrough, Yorkshire, ‘Iron 
and steel.”—27th March, 1872. 

958. CHARLES DENTON ‘ABEL, London, “ Pre- 
paration of acid = ite or me = a of lime.”—A communi- 
cation from Geo! ille.—1st April, 1872. 

1043. ALEXANDER ermas Cuark, Chancery-lane, London, “ Loom.”— 
A communication from James Short.—8th April, 1872. 

MM Wh apt beg oy Harper, Stowmarket, Suffolk, ‘‘ Hammock beds.” 

1175. te , il Lake, & London, “ Filling 
metallic boot heel shells with wood, &c.”—A communication from 
a pao, Francis Hacker, and Josiah Allen Blake.—19th 

[pril, 187: 
1221. Witt1am Broventon, Grand Stand, Derbyshire, “ Communicating 
een railway passengers and guard ‘and driver of railway trains.” 
1233. Henry Harrison Dory, Bury-street, Saint James’, p> Away and 
EpmunpD THomas GARDNER, "Strand, London, * Roof lamps for railway 


carriages.” —24th April, 1872. 
1397. Bensamin Looker, Kingston-upon-Thames, Surrey, “ Hollow 
“Construction of coke 


ventilating bricks or lab ”"—Tth aba) 1872. 
1423. Peter Jensen, Chan London, 
ovens.”—A communication my Julius Erichsen and Jérgen Georg 
1425. Witt1aM Ropert Lake, § , London, “Clamp 
for joi and securing ro) ”"—A communication from’ Thomson 
Hankey ‘Alexander.—10th May, 1872. 
1513. Josuvua Rooke, don-street, London, “Slide valves.”—18th May, 
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1634, Lorenzo Grorcr Lysons, and Hexry VituiErs ag | Gloucester, 
Glou , * Composition of paints.” —30th May, 187 

1689. James SuLLIVAN, Boston, Massachusetts, U.S., v Bafety apparatiis 
for the rollers on rolling mills.” —Ath June, 1872. 

1813. Jonn Rieser, Islington, London, ‘‘ Propulsion of wheeled vehi- 
cles.”—15th June, 1872. 

1934. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Drying 
white lead or — ee, semi-fluid substances.”—A communication 
from James Benj lock. —26th June, 1872. 

1999. JoHN WALLACE, Grove Vi Grove-street-road, London, “Gas 
stoves and burners.” —2dn July, 1872. 

Cedars, “ Utilisation of dilute 
chlorine.” 


2044. WaLTteR WeDo, The 
2047. Jonn Crorts and Ricnarp Dawson, Hunslet-lane, Leeds, ‘‘ Comb- 
ing wool.” —6th July, 1872. 


Surrey, 








2064. Witt1am Morcan Brown, South buildings, London, 
“Type wheels for printing telegraphs.” = communication from 
Robert H. —Oth July, 1872. 
2073. Wittiam Morcan-Browy, South ton-buildi London, 
“ Printing telegraph instruments.”—A communication from Robert H. 
2080. GeorcE Wess, St Helen’s-terrace, Dublin, ‘‘ Coverings for draft 
orses.”” 


+h " hnilad 


2081. Witt1aM Morcan-Brown, & London, “ Un i- 
gon stops for printing telegraphs.” —A communication from Martin F, 


087, JoHN "Jom Hoists F London, “Pots or vessel 


for 
095. SamuEL Hoipsw “ Looms for the manufacture 





Bass, Fea‘ 
10th i 1872. 
and other tufted pile fabrics, 
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2098. Wittam Ropert Lake, 8 F buildings, London, “ Shirts.” 

—A communication from Oliver Hildreth Keep. — 
2099. WittiaM Ropert Lake, Southampt gs, London, “ Ties 
ring bales of ”—A communication from 


or fastenings for cotton. 

James Edward Aiken and Charles Sweet.— 11th July, 1872. 

2108. Georce Smirn, Brentford-road, Lendon, ‘‘ Apparatus for drawing 
off wine, beer, é&c.”—12th July, 1872. 

2135. BLoomrretp Brower, New York, U.S., ‘‘ Card-holders.”—16th July, 


1872. 

2164. Ropert Payne, Frome, Somersetshire, “ Variations of heat in holds 
of vessels, &c.”—A communication from James Alexander Read.—19th 
July, 1872. 

2176. ", UgxANDER Metvitte CLark, Chancery-lane, London, ‘“ Expan- 
sible pivot.”—20th July, 1872. 

2199. ANDREW Jackson WoopMAN, tts, U.S., “Jacquard or 
fancy looms.” 

2200, Wittiam Rozert Lake, Southampton-buildings, London, “Sewing 

hi "—A ication from Simon Willard Wardwell, jun. — 


All having an interest in 0; g any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the week ending 
th July, 1872. 

1788", 4d.; 3277, 2s.; 3312, 1s. 10d.; 3320, Sd.; 3333, 2s. 6d.; 333% x 
2330, 2s.; 8340, 10d.; , 10d.; 3353, 8d.; 3360, Sd.; 3361, 10d.; 3363, 8d.; 
3365, 8d.; 3366, 6d.; 3367, 10d.; 3371, 4d.; 3372, 8d.; 3381, Sd.; 3386, 1s. 6d.; 
3389, 6d.; 3393, 10d.; 3396, Sd.; 3400, 8d.; 3401. 6d.; 4413, 1s. 2d.; 3416, 
Is. 2d.; 3418, 6d.; 3419, 8d.; 3422, 8d.; 3424, Sd.; 3425, 4d.; 3427, 6d.; 
S431, 40.5 3432, 4d.; 3433, 4d.; 3434, 4d.; 3436, 4d.; 3437, 8d.; 3440, 4d.; 
Ba44, 4d.; 3445, 4d.; 3446, 4d.; 3448, 8d.; 8450, 4d.; 3451, 4d.; 3452, 10d.; 
3456, 4d.; 3457, 4d.; 3458, 8d.; 3459, 4d.; 3462, 4d.; 3466, 4d.; 3469, 4d.;_ 
3470, Sd.; 3472, 4d.; 3475, 4d; 3476, 4d.; 3477, 4d.; 3482, 4d.; 3486, 18.; 
3514, 10d.; 390, 1s. 8d.; 511, 10d.; 1046, 6d.; 1075, Sd.; 1377, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ee Sums exceeding 5s. must be 
remitted by Post-office Order, le payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 
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23rd July, 1872. 











ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
155. C. D. Apert, London, “‘ Governors.”— A communication.—Dated 18th 
January, 1872. 

This invention relates to the construction of governors with short radii, 
so as to obtain in small compass and at small cost the effect of governors 
having long radii, which result is attained by fixing the balls on the 
upper free ends of the lower radii or links jointed to the sliding collar. 
202. A. Hicoinson, Liverpool, “* Motive power engines, engine governors, and 

pumps.” —Dated 22nd Janvary, 1872. 

This invention consists of a cylinder, through which passes a trans- 
verse shaft, by which it is mounted on a stationary frame in such a 
manner that the same may be stationary or allowed to vibrate a given 
distance within its frame when used as a governor, or is secured to the 
frame when used as a pump or motive power engine. This external 
cylinder encloses a small cylinder eccentric to the transverse shaft, which 
is of, say, one-third of the internal diameter of the external cylinder, 
which is again encom by a second eccentric intermediate cylinder 
of, say, two-thirds of diameter of external cylinder, and through the 
peripheries of which passes a blade or blades which constitute the piston 
or pistons, and are in direct contact with the inner surface of the outer 
cylinder, the outlet and inlet ports being arranged according to the 
purposes for which the machine is intended to be used. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

107. W. E. Kocus, Manchester, *‘ Effecting and transference of railway 
— to and from ferry boats or jloating vessels.” —Dated 13th January, 
1872. 

This invention consists in sustaining a jointed viaduct upon pontoons, 
which are fitted to rise and fall in and over caissons, the said caissons 
preventing the pontoons from falling below certain fixed points, so that 
whatever may be the amount of diff in level bet high and low 
water no part of the viaduct will at any time have such an inclination as 
will prevent the trains from running directly from the railway to the 
boat or vice versd. 

115. T. R. Cowarp, London, “ Opening and shutting the heads of landaus 
and other carriages.” —Dated 15th January, 1872. 

To the cantrail of the carriage, which is hinged to the pillar top, the 
applicant (by means of a fixed axis secured to said cantrail) attaches free 
to work in said axis a lever, the other or lower end of which lever is 
secured (free to work) to a fixed axis, which is secured to the “elbow ” 
in the carriage frame. The lower end of this lever it is preferred to 
provide with a quadrant projection, with a notch which is to work in 
connection with a guide, nut, or stud, so as to keep the pillar top in 
proper position with the pillar when the door is shut, and opposite this 
quadrant ar it (to a projecting piece as erred) the end of a 
connecting chain or connector is sec , the other end of which is 
connected to a barrel spring or other similar spring, the barrel being 
secured to the carriage frame. 

116. J.J. Aston, London, ‘* Machinery for propelling vessels on the water."— 
Dated 15th January, 1872. 

Improvements on disc plate ring propellers described in specification 
to patent granted to said inventor, and dated the 24th day of February, 
1870, No. 539, by making the disc plate of the rings of very much less 
width and weight, and thereby giving greater speed and less costly 
= both in their construction and in the power required to drive 

em. 

138. W. Spence, London, “‘ Permanent way of railways.”—A communica- 
tion.—Dated 17th January, 1872. 

In order to provide for expansion and contraction one of the fish-plates 
is on the outer face ta) from the centre to the ends, or formed with 
two inclined planes at the parts where the fastening bolts are inserted 
with, in either case, a flange at the and bottom of the said tapered 
part of the said inclined planes. edges are applied to the tapered 
or part or parts of the plate between the flanges, and are 
covered by the fastening nuts. The bolt holes in the rails and wedges 
are circular to fit the bolts, but in the fish-plates they are elongated or 
slotted. 








161. W. T. Y. Dicey, Walmer, Kent, “‘ Steam and sailing vessels.”— Dated 
18th January, 1872. 

This invention relates to certain improvements in the construction of 
steam and sailing vessels, by means of which their tendency to pitch or 
much lessened, and toa considerable degree prevented, and 
thereby the causes of sea so far as they are occasioned by violent 
motion of the vessel, are wholly or partially removed. 

152. F. Biumperc, London, “‘ Wheel carriages.”—A communication.—Dated 


18th January, 1872. 
The object of this i tion is to disp with the use of the ordinary 





axletrees, and to use in place thereof a strong iron frame, on and in 
which the body of the vehicle or cabriolet is suspended on springs at 
three separate points. 


153, C. Prerer, Dresden, Saxony, ‘‘ Channel communications.”—Dated 18th 


January, 1872. 
The use of two or more chains or ropes laid along the beds of rivers or 


or guiding, or anchoring chains or of apparatus for secu the 
ends of such chains or ropes in case af aninge a 
178. J. Grantaam, London, “‘ Tramway carriages.”—Dated 19th January, 


1872. 

This invention consists of arrangements by which the steam carriage 
for tramways, for which a patent was granted on the 28th day of July, 
1871, No, 1991, may be adapted to run on asphalte and road 
the same apparatus being also applicable to tramway carriages worked 

horses. i 


San Francisco, U.S., ‘‘ Applying power to the wheele 
of traction engines, de." Dated i9th January, 1872. 
invention consists in so as to use water asa 


medium for transmitting 
traction -_ Jaan ag ae and peg self-moving 
sary aplianon o r By this copibinanion , 








speed and in a much simpler manner, and with much simpler and more 
fici bination than heretof The features ot the com- 
bination are, iz the engi directly to the driving wheels, and 
making them water pressure ins of steam, and using a steam 
pump and accumulator reservoir for obtaining any required pressure, 
2127. O. Hype, California, “‘ Steam traction read wegons.”—Dated 1th 
July, 1872. 

This invention relates to improvements in steam traction wagons, such 
as are employed for travelling upon common roads, ordinarily upon the 
ground without the intervention of rails or a track. is im- 
provement consists :—In an elastic tire com either of elastic cylin- 
ders or polygonal blocks in short or long sections, or of elastic balls; in 
the combination with the elastic cylinders, of a shoe provided with a 
wedge block ; in providing the boiler with vertical tubes, around each of 
which is a shell with ribs at the lower part forming legs or supports ; also 
in attaching to the rear of said traction wagon a series of revolving screw- 
shaped cutters or blades for digging, cutting, or turning the soil, when it 
is desired to convert the steam wagon into a steam plough or cultivator, 
these cutters or revolving blades being attached to the wagon frame in 
such a manner that each cutter has a motion up and down independent 
of each of the other cutters of the series, thus permitting them to follow 
the inequalities of the ground, and cut a furrow of equal depths at all 
times ; or a series of common ploughs are used, in which case a device is 
provided for allowing each an independent action in the same manner, 
and the lifting of them instantaneously out of the ground. 











Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

117. W. H. France, Bradjord, “‘ Combing wool, &c.”—Dated 15th January, 

1872. 

This invention consists in the application of an additional and outer 
circle of pins or teeth to the ‘‘ Noble’s comb,” having a space betwixt the 
inner and outer circles of pins, within which space is me an inter- 
secting comb or combs working within such space and in the direction of 
the interior of the larger circic, and operating on the wool or fibre, as 
described in the specifications of letters patent granted to H. Rawson 
and F, Staples, dated the 24th July, 1862, No. 2104, and in the intro- 
duction of a knife or knives entering between the teeth of the inner or 
outer circles of pins or teeth pressing or nipping the wool or fibre upon 
the leather placed therein, so as to hold the wool or fibre (whilst bein 
“ cleared” or cleansed by the intersecting comb or combs), as described 
in the specification of letters patent granted to the aforesaid William 
Henry France and Thomas Speight, dated the 26th day of October, 1868, 
No. 3276, and in the introduction of reciprocatory feeding boxes for the 
purpose of delivering the wool to the tecth of combs at their point of 
junction, and so dispensing with the feeding plates and apparatus as 
heretofore employed on this class of machine for such purpose. 

118. J. Mappen, London, “ Cotton gins."—A communwetion.-—Dated 15th 

January, 1872. 

The improved cotton gin consists of a large roller combined with a 
small roller, also a vibrating plate or stripper, a doctor, and a guard ; 
also a revolving doffer or other equivalent and a guard to shed the 
seed when the fibres are stripped. The small roller is stayed by rollers 
or wheels, 

119. T. Beven, Loughborough, ‘‘ Appevratus for uniting parts of looped 

Sabrics.” —Dated Lith January, 1872. 

The object of the invention is to facilitate the uniting together of parts 
of looped fabrics, and the improvements are particularly applicable to 
uniting parts of looped fabrics at the selvages. The selvage edges of 
looped fabrics have a tendency to curl over to one surface thereof, and 
whilst it is comparatively easy to lay the selvage loops on to a series of 
points with one face or surface of the fabric towards such points, it is 
very difficult to lay the corresponding selvage loops on to such points 
with the upposite face of the fabric towards them, as is necessary in 
uniting two such parts of such fabric together. To remedy this evil 
the loops of the two parts of fabric to be united together are laid on to 
separate series of points or holding instruments, and these points or 
instruments are applied so that the part of fabric on one set may, by 
suitable ‘‘ knoking off” means, be transferred therefrom to those of the 
other, which then ho]ds both in position to receive the uniting thread. 
122. H. Suaw, W. Dircuriecp, end J. Know.es, Blackburn, Lancashire, 

“* Power looms for weaving and cutting double pile fabrics.” —Dated Lith 
January, 1872. 

This invention relates, First, to fabrics known as velvet or pile work, 
which is woven with two bodies of cloth, between which is interlaced a 
second warp forming the pile ; and between these two bodies of cloth a 
rod is introduced at intervals to keep them at equal distances. The 
separation of the cloths is performed by a reciprocating knife actuated 
by tappets and compound levers. The healds are caused to rise and fall 
by means of double hooks fixed in a suitable frame work, to which motion 
is imparted from one of the shafts of the loom. The picking shafts are 
actuated by means of an arrangement of chain tappets revolving with 
the tappet shaft for the purpose of stopping the motion of the shuttle to 
admit uf the pile regulating rod being inserted. The reciprocating knife 
is kept sharp by ing between stones placed on the slide rail at each 
side of the cloth. The Second improvement has reference to fabrics 
known as Kidderminster carpets, and consists in the use of a number 
of vertical shuttle boxes at each end of batten, which shuttle boxes are 
actuated by means of tappets and a perforated pattern chain. The 
picking of the shuttle across the loom is performed by an arrangement of 
chain tappets revolving with the tappet shaft, by which means any 
number of shots can be made from one side which the pattern that is 
being woven may require. The Third improvement consists in an 
arrangement for preventing traps in fast reed power looms by placing a 
supplementary frog at one end of the loom and in front of the batten. 
A suitable finger is placed on the protecting rod for the purpose of 
taking hold of the supplementary frog when the shuttle has failed 
to arrive at its destination, and so prevent the wings of protecting rod 
from slipping over the ordinary frog, which will protect warp threads from 

e 


damage. 
124. A. R. Wortn, Rochdale, Lancashire, ‘‘ Doubling cotton, dc.”—Dated 
16th January, 1872. 

This invention relates, First, to the guide wires or plates for conducting 

the material to the rollers ; dly, to keeping the tr ing rod in 

contact with the eccentric; Thirdly, to the washer patented by Worth 

and Spencer, August 1sth, 1858, No. 1851. 

126, E. L. Paratre, London, “ Loome for weaving.”—Dated 16th Januery, 





1872. 

The object of this invention is to open by impact the valves or other 
contrivances in looms in which the shuttle is thrown by the agency of 
compressed air, 

132. G. WurrrakeRr, Bolton, Lancashire, “‘ Damping fabrics.”—Dated 16th 
January, 1872. 

The invention consists in so arranging the brushes and guiding the 
fabric that both sides of the fabric may be damped simuitaneously, 
whereas hitherto it has required two operati to effect the same. 

156. L. STOKES and W. Stokes, Derby, “‘ Weaving loom shuttles.”—Dated 
18th January, 1872. 

These improvements consist in the shuttle wor in a perpendicular 
attitude at the top of the lathe, whereas heretofore the shuttle has been 
worked horizontally at the front of the lathe. These improvements 
allow of the employment of a smaller shuttle, at the same time carrying a 
quill three-fourths larger than the quill heretofore used. 

162. W. R. Lake, London, “‘ Process of waterprogjing leather, paper, de.” — 
A communication.—Dated 18th January, 1872. 

This precess consists of two steps or parts as follows:—For the First 
part the inventor uses a chemical d, which sist say, one 
part of dry gelatine (isinglass or the like) dissolved in, say, four of 
oil, including a quantity of sulphuric or other acid; when these are 
combined by means of heat, five parts (or th bouts) of an alkali 
solution are added at a specific gravity of about 26 deg. Baume, the 
whole being stirred while yet warm. He designates this his — 
tory compound.” For the Second part of ialet enn he uses a chemical 
compound which he designates his “perf compound,” and which 
is as follows:—In one vessel he prepares a eng | solution of 
one of the alums, in another vessel he a soluti the sulphat 
of and in a third vessel a solution of the acetate of lead. When 
prepared the two sulphate solutions are mixed, and to these are added 
acetate of lead solution. By tbe chemical action that ensues sulphate of 
lead is formed; when this has subsided the clear liquid is drawn off. 
His “‘ preparatory com; d” is dissolved in hot water. To treat leather 

bath and then drains it. When the goods have been 
remov preparatory bath” and are well drained he steeps 
them in a bath of his “perfecting compound ;” when well drained they 
are gradually dried. . 
166. H. WALKER, Greetland, Yorkshire, “ Cotton gins.”—A communication. 

sia este aN. tens mee 08 steagetion o 

vention pro’ ‘or co’ an 
consists in the tion to such machinery KF agen ee 
vanes or blades extending longitudinally from right 














of which are 
to left and from left to right, acting in-conjunction with a fixed knife, so 
as to feed and rub off the seeds from the cotton. 


167, J. Otproyp and M. OLprRovD, jun., Dewsbury, Yorkshire, “ Textile 
‘abric.”—Datec 18th January, 1 

invention consists in reducing old bags, sacks, sheets, or fabrics 

to a fibrous sul Oe ee Sat te Scan tee tne 

employed in reducing woollen fabrics to “‘ shoddy,” then spinning 


the same into yarn, and using the yarn for weft to weave wen Beem 
cotton warp, or warp made of hemp or other fibrous substance, reby 
the inventors produce a cheap textile fabric which may be used for various 
purposes, 

176. W, Watton, Denton, Lancashire, “‘ Preparing cylinders for cardin? 

— ae 19th ve orem Sane 
invention consists in coa‘ or the surf: of cylind 

or rollers with a thin sheet of inabcckeet or on cultalile comepend of 
india-rubber, or woven fabric combined with india-rubher, in order to 
produce an elastic ground on which the card fillet rests. 


188. J. Boorn, Nottingham, “ Fabrics in twist lace machines.” —Dated 20th 
January, 1872. 
ey a te 
ornamen hn : core threads enclosed b: 
covering threads which are woven around them, . 


. _ Class 4.-AGRICULTURE. 
Including Agricultural — Windlasses, Implements, Flour 
ills, dec, 


114. R. ALLerton, London, “‘ Feed apparatus for machines.”—Dated 15th 
January, 1872. 

The invention consists in rollers with projections thereon, between 
which the sheaf of corn or the feed uf whatever kind is to be dropped 
or placed with its straws or members lying generally parallel to them, 
one or both of the set or of each set of rollers being to be revolved in a 
direction opposed to the natural fall downwards of the straws or 
inembers, and so that the projections on the rollers may serve to unpack 
or loosen and lay the straws or members and present them to the opera- 
tion of the thrashing or other machine with their generally parallel 
disposition thereby maintained or improved. 

134. R. Noppines, Cowley, Oxfordshire, “‘ Wheeled ploughs,”—Dated 16th 
January, 1872. 

This provisional specification describes improvements on the ploughs 
known as “* Pirie’s” ; movable stilts are employed to depress the land 
wheel and sole plate ; also an arrangement is described for steering by 
means of the leading furrow wheel. 

177. A. 8. Ayre, Kingston-upon-Hull, “ Weighing corn, d&e.”—Dated 19th 
January, 1372. 

The vessel or receiver for the respective quantities to be weighed is 
suspended upon one end of a lever, arm, or balance, the other end of 
which is provided with the eounterbalance weight or equivalent of quan- 
tity, and until filled this vessel or receiver rests under or against a 
passage for the flow of the matter to be weighed from a chamber above. 
this passage is opened by a moving cover tuercfrom, so that as soon as 
this vessel ur receiver becomes filled to an extent such that the weight 
thereof 1s greater than that of the counterbalance weight, the vessel or 
receiver begins to descend or move away frum the supply passage, when 
a catch which held the cover of that passage open 1s released, and a 
spring or springs, or it may be weight, then at once closes that cover uver 
the passage, and stops the supply. The bottom of the vessel or receiver 
is formed by prefereuce of two imclined surfaces, which are movable, and 
held close by jointed bars. One end of each of these jointed bars is con- 
uected tu a part of or a projection from the vessel or receiver, whilst the 
other end of 1t is connected to the part to be opened. In the descent of 
the vessel or receiver these jointed bars come each against a fixed bar ur 
projection, by which tue two parts thereof are caused to turn upon their 
Joints and the bottom is opened, by which the contents of the vessel or 
receiver become at once delivered therefrom, when the counterbalance 
weight causes the return of the empty vessel or receiver back again into 
@ pusition to be refilled, the jointed bars at the same timecoming against 
another or other bar or stup, by which the rigidity of those bars is 
restored, and the bottom of the vessel isclosed. ‘the cover to the supply 
passage may then be again opened by an attendant, or such opening may 
be ellected by the action of a driver or such uke means, operated by an 
eccentric, crank pin, or otherwise. The respective movements of the 
balance lever by woth and ratchet or such like means give motion to 
index apparatus by which to register the number of discharges from the 
weighing vessel or receiver. 


Class 5.—BUILDING. 
Tacluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
106. J. P. Seppon, London, ** Ventilating the sewers, soil pipes, and cesspools 
of dwellings, &c.”—Dated 13th Janvary, 1872. 

This invention consists in connecting all soil pipes, sewers, and 
cesspools of dwellings with an ascending pipe or fue, in any part of 
which is introd i a receptacl ining deodorising material, so that 
the foul air in ascending h the flue has to pass through the 
deodorising material before issuing into the atmosphere. 

128. A. Ler, Hyde, Cheshire, “Heating buildings by steam.”—Dated léth 
January, 1872. 

This invention is designed to be applied to steam pipes used for heating 
buildings fur the purpose of clearing the pipes from the water of conden- 
sation, and at the same time to prevent the steam from entering the 
return pipe when shut off from the flow pipe, as frequently happens with 
the arrangement hitherto adopted. The invention consists principally 
in the application to the said pipes of a back-pressure valve (or valves), 
that is w say, a valve which is self-acting and upens only in one direction, 
sv that it can open by the pressure of the column of water to allow it 
to tlow out of the pipes, but it will close itselt against the admission of 
steam or hot water im tne reverse direction as soun as the tap or valve of 
the tlow pipe is closed. 

135. G. G, Pace, London, ** Piers and breakwaters.”—Dated 16th January, 
1872. “ 

This invention consists in constructing piers of a neipal 
running out from the shore to deep water, oo cominttine . ae 
head er platform. From the pier head or platform two or more subsidiary 
piers, straight or curved, radiate in different directions so as to form 
harbours within which vessels may always lie in safety. Railways may 
be made upon the piers and platform, which are constructed so that the 
water may pass through the supports on which they rest, so as to prevent 
silting up. Upon the pier head or platform elevated buildings may be 
erected serving a8 marine promenades. Tiains may be run frum the 
piers on to or from the decks of suitable vessels, sometimes locks or 
basins having gates are formed in the piers themselves, into which 
vessels are admitted, and are then raised or lowered to the level of the 
railways by admitting water from the sea or from suitable land reservoirs, 
or by discharging it as required. 

146. 8. Sumpson, London, “ Water-closets.”—Dated 17th January, 1872. 

The object of this invention is to prevent the escape of noxious etfluvia 
from the soil pipes of water-closets through the pan or closet apparatus 
into the house. This is effected by an arrangement of pipes that will 
prevent the difference of pressure in the pan or trap to that existing in 
the soil pipe. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
129. G. H. Wiusox, London, “ Safety appliances for sire-crms.”—Dated 16th 
January, 1872. 

A double-ended lever or bracket is pinned in the lock and is acted 
upon by a spring to keep one end of it im contact with the tumbler, so 
that the ena can enter the notch or bent when the arm is cocked, the 
other end being free to be acted upon by a spring lever in the small of 
the butt — the firer grips the gun 


pushed in by the pressure against the shoulder to release the tumbler 
lever. Again in some cases the tumbler lever has a leg on it to grip the 
main spring. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In+ 
struments, Lamps, Manufacture of Dress, dc. 


161. R. Gampre, London, “Corsets and stays.”"—Dated 18th January, 





and doing away altogether with at 
inventor a into effect by the follo’ means ;— 
corset is made without any opening in the back, 
by means of a broad busk with three slits, which allows the top sliding 
steel to close an inch or more after the corset or stay is put on; the fit is 
effected by means of three studs running into the slits, and so arranged 
as to close up as tight as the wearer may desire. 
195. W. Huse, Birmingham, “ Metallic bedsteads, cots, de.”—Dated 20th 
January, 1872. 
rding to this 





being put Mage bee My ep - 
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Ava. 2, 1872. 








equal to the distance between the 
one hole has been drilled the hole is brought on to the peg, by which 
the tube is held firmly and truly in its place while a second hole is 


drilled, and so on. holes are thereby drilled very truly, both with 

respect to their distance apart and their direction. Kailing for various 

purposes may be constructed of tubing joined in the manner described. 

309. C. E. Parker-Ruopes, Brixton, ‘‘ Military boots aad shoes, dc.” — 
Dated 31st January, 1872. 

This invention relates to the construction of a boot, shoe, or foot, or 
foot and leg covering, which is capable of adjustment at any moment to 
the foot. Between the inner and outer soles is inserted an intermediate 
sole of leather, cloth, or other waterproof material. A wooden heel is 
secured thereto faced with a wearing surface of leather, which is secured 
by screws (by preference), which enables the wearer to replace the same 
when worn out. The upper (made in one or more pieces) is secured (by 
preference) by screws between the inner sole of leather, cloth, or other 
waterproof material and the outer sole. The inventor adds a vamp shield 
reaching above the instep, or a toe cap secured between outer and clump 
soles. e uppers secured over the outside (as also the vamp, shield, or 
pape by means of eyes and buttons, through and partly around which 
a single lace is passed and fastened at the upper part. 





Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelti 


111, J. Suttrvan, Thornton, Simcoe, “ Apparatus for adminis- 
tering pills.” —Dated 13th Jonuary, 1872. 
This invention relates to an im t in devices for adminis- 


consists essen of a vessel capable of containing 
Hult, Boe taid vosocl being provided with yay ah ges formed, as 
fication, with what is a pill-chute placed 
between the mouth of the spout and the vessel containing the liquid. 
112. R. J. F. Epacumse, Stone Hall, Plymouth, Devonshire, and the Hon. 
J. T. Frrzmaurice, St. Austell, Cornwall, “‘ Cartridge for smoking 
in tobacco pipes.” —Dated 13th January, 1872. 
This i ti has ref to the production of cartridges for 
net 


in tobacco pipes, for which each chai of oy = 
preference of tobacco leaf, closed at its end, bound round ani pose a | 
with a fusee. 





tobacco is encased in a cylindrical or other casi made 


113. F. P. Warren, Cosham, * Tins, canisters, dc.”—Dated 13th January, 
1872. 


The object of this invention is to enable hermetically sealed tins, 
canisters, or cases to be readily opened by means of a knife or other 
similar instrument, for which purpose a part or parts of the tin, 
canister, or — -! are tong of ro t , so ed 

or parts, such softer or parts co ting of a strip or , or 
eos & tin of tnt ek bined hanical p , or of 
other suitable soft material capable of being aT cut through, which 
strip or strips or band or bands of soft material may be combined 
with the tin or other hard material forming the other part or parts 
of the tin, canister, or case by soldering or otherwise, preferably 
before the sheets of tin or other material are cut to the requisite 
dimensions for making the tin, canister, or case. 
120. W. R. Lake, London, ‘* Threading needles.”—A communication —Dated 

15th January, 1872. 

This invention relates to a reflecting shield, made preferably concave, 
before which the needle is held to be threaded, so that the light concen- 
trated upon the shield shines brightly and clearly —— the eye of the 
needle, while the body of the same appears very dark and distinct against 
the polished surface behind it. 

121. W. R. Lake, London, “Pipes and pipe-joints for gas, water, dc,” — 
A communication.—Dated lith Janvary, 1872. 

This invention relates to a pipe made of an interior lining of glass or 

other vitreous material, an intermediate layer of hydraulic cement, or 








Glass, Pottery, Cement, Paint, Manures, &c. 

136. R. Howsoy, and J.J. Tuomas, Middlesbrough-on-Tees, ‘* Puddling 
furnaces.” —Dated 17th January, 1372. 

The invention relates to furnaces revolving on trunnions, and to means 
for preventing the “in rush” of air at the joints between the revolving 
furnace and the two flues, and consists in forming an annular — 
round the joint or joints, and connecting such cavity or cavities wit 
any suitable draught, or the draught to the furnace chimney, so that the 
in rush of air will be counteracted or neutralised. 


140. = Morritt, London, “ Refining fat, oils, d&c.”—Dated lith January, 
72. 


The invention has for its object the purification of crude fat oils by 

fractional treatments with lime and pA my so as, First, to se ite the 

pigmentary and viscous matters ; and, Secondly, to divide the oily portion 

thus refined into acid and neutral products. 

141. J. W. Weeks, London, “Coating heated surfuces, dc.”—Dated 17th 
January, 1872. 

The prevention of corrosion of iron surfaces when exposed to water 
and external influences, and blistering and scaling when exposed to 
heat; also applicable to wooden surfaces, and iron ships’ bottoms 
generally, 

145. x3 McDoveat, London, “ Sulphuric acid.”—Dated 17th January, 


rs 

This invention consists in causing the sulphurous , after leaving the 
kilns or burners, to bubble through an aqueous solution. This may be 
readily effected by either pumps or fans. 
159. W. Brapsurn, Wediafield, Staffordshire, “‘ Annealing east iron.”— 

Dated 18th Januory, 1872. 

The inventor uses lime, either alone or mixed with other materials used 
in the annealing of cast iron. and imbeds the cast iron to be annealed in 
the said lime or mixture, in the same manner as cast iron is imbedded in 
the materials now used for annealing it. And the inventor uses, 
Secondly, nitre or nitres mixed with the said lime or mixture or with 
other materials used in the annealing of cast iron, and in such proportion 
as the quality of the iron to be annealed may require. 

182. A. Smrrn, Bilston, “ Puddling iron.”—Dated 19th January, 1872. 

This invention relates to that class of puddling apparatus in which 
molten cast iron is decarburetted by being agitated ina rotating cylinder. 
To this end two or more puddling cylinders are arranged in a line, end 
for end, a furnace for generating heat and combustible gases being at one 
end, and a flue or chimney shaft to produce a suitable draught being at 
the other end, so that the heated gases from the furnace may be carried 
through all the puddling cylinders in succession, the cylinders being kept 
in rotation all the time. 

200. W. R. Lake, London, “ Furnaces.”—A communication.—Dated 22nd 
January, 1872. 

This invention relates to heating furnaces by oxide of carbon, tar, and 
small combustibles. The inventor employs a regular and continuous 
feed not only of coke and coal but of divers other combustibles. The old 
yrate is removed (or covered with refractory bricks or — the ashpit 
is filled a At the back of the retorts he places a smal ite and a 
hopper. is hopper is filled from above with combustibles, which 
descend as fast as the quantity ey the grate is consumed; hot air is 
introduced b: Small dampers are used to regulate the 

He arranges between the ends of the retorts 





quantity of air admitted. 

and the hopper a passage —— he can introduce combustible liquids. 

He may er amg a single hearth, but for a great number of furnaces the 

heating of the air destined for the combustion of the oxide of earbon is 

effected more conveniently in a special heat recuperator. 

2119. W. R. Lake, London, “Gypsum cement.”—A communication.—Dated 
13th July, 2872. 

The inventor reduces natural anhydrite by any known mechanism toa 
coarse grained or fine powder, and mixes it with 73°5 percent. of limestone 
powder or chalk. The mixture thus obtained is heated in a puddling 
furnace, so that it becomes —- and then it is crushed by means of 
iron tools through a side opening and cooled; the furnace is then again 
filled. To melt the mixture he uses the well known furnace of Siemens 
as employed to puddle pig iron or any other furnace, by which a 
temperature of 2000 deg. Cent. can be obtained, the melting of the mixture 
being only obtained at a full white heat. 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
ss Electrical Apparatus, and Galvanic Batteries, 
109. W. A. LyrrLe, Hammersmith, “ Telegraph poles, &c.”—Dated 13th 
Jonuary, 1872. 

The features of novelty are, First, the construction of a telegraph pole 
af cast iron in two or more joints with wide horizontal rings at the 
jeint so as to insure steadiness. Secondly, the construction of a pole on 
the aforesaid principle, with the addition of lateral bow-sprit bracings 
of wrought iron to resist lateral strains. Thirdly, the adoption of a 
screw clamp instead of the present wire binding, as the means of 
fastening the line wire to the insulator. Fourthly, the protection of 
the insulator by means of a sheet iron shield clamped into position by 


other suitabl terial, and a protecting case of metal, wood, or other 
material in such a manner, that a pipe is produced which is durable and 
free from corrosion. The said invention relates also to an elbow or other 
— for ting two ti of the pipe, the said joint being 
ned with glass or other vitreous material forming shoulders close 
behind screw threads which are cut in the ends of the joint ready to 
receive the pipes. 
123. & Cooke, Sheffield, ** Finished iron for ships.”—Dated 16th January, 
872. 


The object of this invention is to produce finished iron for Bessemer 
steel rail ends and puddled iron bars. A pile is to be made of alternate 
layers of steel and iron, which being heated is rolled to form plates and 
other description of finished iron, the carbon of steel uniting with the 
iron and perfecting the union of both. The’bars may be piled longitudi- 
nally or transversely until sufficient dimension is acquired. Bessemer 
scrap and iron scrap may also be used. 


125. E. L. Pararre, London, “‘ Compression of air.”"—Dated 16th January, 


The object of this invention is to avoid the production of heat conse- 
quent on the compression of air. 


127. H. W. Der, London, “ Fastenings sor cigar cases.” —Dated 16th January, 
1872. 

The cigar cases or other articles have a fastening at each side, or to 
and bottom, so that a person can open whatever sides come ready to hand, 
while the other fastening will act as ahinge. An improved fastening 
for the ap aes composed of spring bolts, tubular catches, and releasing 
piston, is described. 


130. W. Davis, Great Yurmouth, “ Vent peg or valve.”—Dated 16th January, 
am 


1872. 
The peg has a perforated top and is provided with a valve for pressing 
against the apertures under the action of a spring encircling its stem; 
the upper part of the stem is threaded for a threaded nut to be adjusted 
according to the quality or density of the liquid, and the amount of air 
necessary to be admitted to the vessel at enh draw off. 

131. J. H. GREENHILL, Belfast, “‘ Disintegrating machinery.”—Dated 16th 

January, 1872. 

This invention consists in the use of two or more discs, drums, naves, 
pulleys or wheels, furnished with either plane or transversely or obliquely 
corrugated, fluted, gon , ribbed, rippled, teothed, or otherwise rough- 
ened radial bars, + , pins, ribs, snugs, or spokes, the faces whereof 
would form oblique angles with the plane of such discs, drums, naves, 
pulleys, or wheels. 

133. W. R. Lake, London, ‘‘ Horse collars.” —A communication.—Dated 16th 
January, 1874 

The improved horse collar consists of two properly shaped wooden side 
sections pivoted to a properly shaped top section, and otherwise con- 
nected to each other in such a manner that the said collar can be readily 
adjusted to different shapes and sizes, 

137. J. MactntosH aad W. Bocaert, London, “ Hollow vessels of india- 
rubber.” —Dated 17th January, 1872. 

The object of this invention is, First, to re hollow vessels of a 
globular or other suitable shape, composed of india-rubber (expanded as 
described in the specification of a patent ted to the said applicants, 
dated 6th May, 1871, No. 1226), and enclose them in lengths of elastic 
tubular webbing, being filled with air or water ; these lengths are con- 
verted in or cushions by interweaving or otherwise, sometimes 
connecting the vessels in each 1 h together so that they can all be 
filled or emptied through a single valve. Secondly, to make use of 
similar vessels or tubes inflated with air, und enclosed in any light 
textile material, as a means of protecting the human head from solar 
heat. Thirdly, in applying vessels of a like description as improvers of 
ladies’ dresses commonly called bustles. Fourthly, in the use of similar 
vessels or tubes (protected by elastic webbing and filled with hot water) 
as a means of appl: heat for warming beds or other purposes; also 
for appl cold w! filled with ice ; and likewise for containing liquids 
for drinking and other purposes. The efficiency, cheapness, portability, 
and lightness of such vessels renders them especially suitable for the 
above mentioned objects. 

139. J. W. More and J. Norman, London, “Clipping horses, &c.”—Dated 
17th January, 1872. 

For this —— instead of operating the movable comb direct by a 
lever handle having a pin working in a slot or opening therein as 
heretofore, such lever handle is connected to one end of a link the other 
end of which is pin-jointed to the upper or movable comb. 

143. J. G. Cranston, Low Byer, Cumberland, “ Holding rock drills.”— 
Dated 17th January, 1872. 

This invention consists of a trolley on four wheels with a movable sup- 
port, which is actuated horizontally across the trolley and the face of the 
drift by means of a screw. The hollow bar or stretcher which fixes the 
carriage when it is in position for work is held by the before mentioned 
movable support, and fixes itself by means of a screw at the bottom. To 
this hollow shaft or stretcher the drill is attached. The drill is raised 
or lowered by means of a lever, having for its fulcrum a pin in either of 
the holes in the bar attached to the movable support at its bottom end 
and to the hollow bar at its top end ; when the is fixed in position 
this bar . allowed to fall back by the removal of the pin at the top which 











means of the last-mentioned screw-clamp binding. 
180. E. T. Hucues, London, “‘ Locks for jire-arms.”—A communication.— 
Dated 19th January, 1872. 

This invention relates to an improvement in locks for fire-arms, especi- 
ally for breech-loading or revolving arms, the object being to cause the 
hammer to rebound r it has caused explosion, and the invention con- 
sists in the construction of the tumbler combined with the sear, so that 
after the hammer has been thrown down, an over motion being given to 
the spring, the sear will throw the tumbler and the hammer attached 
thereto back to half cock. 

2121. R. Jones, Liverpool, “Central-fire breech-loading sporting guns.”— 
Dated 13th July, 1872. 

This invention consists in a iliar aoe locking bolt arranged and 
operated, and which by its action fastens down the barrels when the gun 
is closed, and an ent of strikers which are carried back on the 
yun ene Ae ny for reloading, so that they are held back both duri 
the opening and os of the gun, eff preven’ the acciden 
d of the cartridge. The strikers slide freely wi 
and are without coring. The locking bolt is actuated by a lever havin; 
its pivot below the bolt, the outer arm of which lies against the front o! 
the trigger guard, or in other convenient situation. 


their recesses 





Class 10.-MISCHLLANEOUS. 
Including all patents not found under the preceding heads. 
108. I, Baaas, London, “‘ Machinery and apparatus for cutting, marking, 
stamping, and ucing lines, indentations, and on metallic and 
other surfaces.” —Dated 18th January, 1872. 


This invention consists in arrangements by means of 
bebe op Lowe ay om gee 9 forming ee 
ie to cut, mark, produce indentations, devices 

@n metallic and other surfaces, 


t to the hollow shaft. 
147. C. Mack, Portland, U.S., “ Artificial teeth.”—Dated 17th January, 
1872. 


This invention consists in providing an artificial crown with an under- 
cut or dovetailed mortice, by means of which it is secured to the natural 
root. The inventor first fills the nerve cavity in the root with gold or 
other appropriate filling, and then at the anterior and patester side of 
the filling he drills into the solid dentine a hole for the admission of pins, 
upon which are cut screw threads. The pins are then firmly secured in 

¢ holes. He now fills the undercut with a fusible metal—one that will 
fuse at a low temperature—and while yet soft he presses the crown 
firmly over the pins. 

148. W. R. Lake, London, “‘ Bag for containing guano, &c.”—A communica- 
tion.--Dated 17th January, 1872. 

This invention consists in a made of a textile fabric so prepared 
that it is not attacked wee contained in guanos and phosphates, 
or worn out by the attri! of the fragments of ore. Therefore much of 
the loss from evaporation of the ammonia of and much, if not all, 
sift of the ores, or ces contained in 
the is obvia' 


149. A. M. CLark, London, “ Applying colour or tints to photographs, dc.” 
—A communication.— Ye , 1872. phe, 
ne 


tints 


surfaces by the same means. 
150. E. B. Keevixe, a “ Signal 


Tao improvements in signal lam seth calject. oft 
consist in the production of coloured 


of 
ae 





its of colours other 
sepa 





154. A. S. Stocker, London, “ Infants’ feeding bottles.”"—Dated 18th 
Junuary, 1872. 


m. by the aid of dies and pressure. 
157. W. R. Lake, Londoa, “ Bronzing machines.”—A communication.— 
Dated 18th a 1872. 

This invention has for its object to render the operation of bronzing 
complete in all its details, and to prevent the waste of the bronze 
material. The operative, stan 
sheet under a griper we’ sheet 
periphery of the cylinder. The sheet having 
cal under a bronze roller which receives its supply from a hopper, 
and has it evenly spread on its periphery by four le: 
is then carried under an upper wi, or cleaning roller and is slowly 
and surely wiped and po e superfluous bronze is carried up 
on the periphery of the cleaning roller in a direction reverse to that of 
the cylinder’s motion, and is brushed from the cleaning roller by a 
rapidly revolving brush. The sheet then passes down to a lower or 
auxiliary cl brush ; a simple comb is used for cleaning this brush. 
The sheet is then carried around until the griper is om and then 
— upon a skeleton apron and carried along and deposited in a 
receiver. 

158. H. W. Dez, London, ‘‘Combined fastening and hinge for cigar cases, 
&c.”—Dated 18th January, 1872. 

Combined f; and are used in such cigar cases or other 
like articles as have two fastenings, one at each side (or top and bottom) 
of the frame, so that either side can be opened, while the fastening at 
the other side acts as a hinge. The imp d bined fastening and 
hinge which constitutes this invention consists of a narrow plate hinged 
to one half of the frame of the case, and of a corresponding fixed plate on 
the other half of the frame, under which the hinged plate takes when 
the frame is closed. A clasp is hinged to the hinged plate, and clasps 
the opposite half of the frame. When either of these combined fastenings 
and hinges is opened, the hinged plate of the opposite fasteni i 
under its corresponding fixed plate and acts as a hinge, the hinged plate 
and clasp forming the necessary joint and connection. 

160. H. W. Dee, London, “ Fastening for cigar cases, hand bags, &c.”— 

Dated 18th January, 1872. 

The invention refers to those fastenings which are opened by pressing 
upon a spring plate, and its object is to construct a fastening of this 
nature in amb manner that it can be conveniently opened or released, 
whichever end of the cigar case or other article happens to present itself. 
For this purpose the fastening is made with two spring plates pointing 
res ively towards the two ends of the frame of the cigar case or other 
The fastening can be opened by pressing upon either of these 
spring plates 
63. W. R. Lake, London, “ Relies valves.”——A communication.—Dated 18th 

January, 1812. 

This invention consists partly in combining a relief valve with a 
hydraulic lever in such a manner that, First, the relief valve will be kept 
closed by the current of water acting upon the lever; and Secondly, the 
relief valve will be free to o simultaneously if the eurrent of water 
should be checked. The invention further consists in combining 
with such an apparatus a si, bell, by means pf which a system of 

ication may be established between the hose-man at the end of 
ea line of hose ef the person in charge of the fire-engine, pump, or 
ydrant. 


165. J. Cockitt, T. SHaw, J. Kier, and J. Craven, Robert Town, York- 
shire, “Scouring and selting hides, dc.” —Dated 18th January, 1872. 

The inventors employ a rotating drum or cylinder with a series of 
knives fixed thereon, and also a series of brushes. A rotating roller 
covered with india-rubber or other flexible material is mounted on a 
swing frame underneath the said cylinder, and the roller is pressed 
against the cylinder by suitable means. The roller is removed from con- 
tact with the cylinder by means of a foot lever. A movable table is sup- 
ported upon friction rollers carried on the framework, its upper surface 
being level with the point of conjunction of the cylinder and roller, and 
having a slot hole therein for the upper B ge of the roller to 
through and to allow the table to be moved as desired. The table is 
proviled with either an eccentric shaft or a bar and screws or other 
suitable contrivance-for readily fixing a hide thereon, so as to be 
thereby drawn in betwixt the roller and the cylinder and operated upon 
by the knives or scrapers and brushes, which straighten and scour the 
same while . 

168. J. C. Coates and D. May, London, “‘ Neckties and scarves.”—Dated 
18th January, 1872. 

This relates to the manufacture of neckties and scarves with two knots 
or fuld-over ends for making the same reversible, the band being re- 
movable and capable of attach it by fast 
169. W. R. Lake, London, “ Printing presses.”—A communication.—Dated 

18th January, 1872. 

The principal object of the said invention is to render the machine 
self through the agency of the sheet, to such an extent that a 
sheet improperly fed or registered will pass through the machine without 
being pointed, and bo @ ited in a ispl d position in the pile, so as 
to be readily disting e! th , while the supply of 
ink to the forme is stopped and the cylinder kept from contact therewith 
during such improper feeding and the ting hani P ted 
from recording any except the printed sheets. The inventor combines 
with a printing — an air pump and suction air passage provided with 
a —— = ch actuates a coupling when a sheet properly fed closes 
one or more ch air passages, which causes the printing cylinder to 
be depressed for making an impression; while the coupling remains 
—— and the cylinder elevated when a sheet is improperly fed. A 
secon phi at the end of this air passage operates a fly-coupling 
and releases the fly when a sheet passes le the machine. The 
fountain supplies ink only when a sheet is properly fed so as to be 
printed. He use a sheet counter whereby only the printed sheets are 

ted. He bi the pneumatic a tus an electro- 
magnetic apparatus which permits the action of the pneumatic apparatus 
only when a sheet is properly ite: and permits the matic 
cou to improperly fed or unprin’ sheets. He uses two 
sets of forme and distribu’ rollers for supplying ink to the forme from 
both ends, whereby an even is insured, and he provides means for 
the forme and distsibuting rollers, whereby the wi, action 
of the forme roller on the forme, which results from an imperfect adjust- 
ment, is preven! He also provid thanism for actuating the bed 
and carriage, whereby that tremulous movement of the bed is prevented, 
and the consequent wear of the type. 
170. W. Dyne and T. R. Dyne, London, “‘ Cleansing street pavements.” — 

Dated 18th January, 1872. 

This invention relates to the cleansing of pavements or ways by jets or 
of water proj d the pavement or way through series of 
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j on 
orifices or nozzles, for which purpose a pipe or pipes, formed or provided 
with a number of orifices, slits, openings, or nozzles, is or are laid along 
the pavement or way, and in conjunction with such pipe or ex 
is or are a connecting pipe or connecting pipes provided with a le 
valve or tap or ves or taps, and communicating with a cistern, 


reservoir, or 
171, T. Wurrwet1, Stockton-on-Tees, ‘‘ Heating air and gases.” —Dated 19th 
January, 1872. 
‘his provisional cation describes i its in the constry 





T uc: 
tion of air heating ovens, of the class referred to in the patent No. 2897 
1865. They are made of cylindrical or elliptical walls, with longitudinal 
su walls. 





172. W. Rouiason and N. Brovau, Birmingham, “ Boxes for matches, de," 

19th January, 1872. 

Soe 6 eS ae constructed is so sonnet OG S erry 

as a spring both to cause to spring open w an 

to retain it when closed. 

175. J. Jenkinson and A. Dicksgn, Leicester, “ Compressed leather.” —Dated 
19th January, 1872. 


178. D. A. Doupney, 


The novalty of thle inrtotien coomiste in making or Atting , ~ WS 
ceptacle for holding camphor or other disinfectan’ 
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Soe. parasols, or other portable personal appendages 
for the hand. 


‘This in es to a frictional when asa 
clutch, the loose pulley with the shaft on which they and is 
also as a brake, and also Socpemnting ¥ 
to consists in the arrangement of u di 
within a rim or , the said provided with a means for expan- 


the ring 
applied to revolve the cylinder, the 
partially rotating while expanded, when contracted ; that is, a 
movement will impart a rotary motion to the cylinder with 
which it engages. 
183. J. MitcHE.t, Bradford, | Yorkshire,“ Furnace bars and bearers.” — 
Dated 19th January, 1872. 
This invention to improved fire-bars and a system of bearers 
compused of bars and chairs, so that the whole network of bars 
the simple weight of its parts, and at the same time 
is free to expand and contract in every direction, and offers every 
facility for renewal, cleaning, and adjustment. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


LS8S INFLEXIBILITY OF PRICES—DEMAND STILL IN EXCESS OF 
PRODUCTION : Impossibility of sati<fying customers—PRICES OF 
FINISHED AND PIG IRON—THE BLAST FURNACEMEN AND THEIR 
WAGES—SERIOUS DIFFICULTY THREATENED AT THE COLLIERIES : 
Masters’ and men in opposition : A lock-out begun—EFFECTS OF 
OUR HIGH PRICES ON THE AMERICAN IRON TRADE: Large blast 
furnace: Profits in the States—THE COMPETITION IN FINISHED 
TRON: Danks’ machine and the Belgian masters—THE PUDDLERS 
AND THE MILLMEN : Their wages morements—THE STEEL TRADE 
IN THE PAST MONTH—COPPER—THE CHAMBER OF COMMERCE : 
A Board of Conciliation for Birmingham : The future 
French tariff : The trade of the district—LABOUR MOVEMENTS. 

Ir cannot be said that prices are so inflexible in some denomina- 
tions of iron offered on ” e in this town oe this 
(Thursday) afternoon as for the t few weeks the ve been. 
The remark applies to bars and the cheaper kinds of plates. In 
these the demand is not so as it has been lately. Compared 
with sheets and strips, and hoops and boiler plates, (whether 
angle and Tee or forge bars) and girder and boat plates have all 
been in very limited demand. For sheets of all qualities, hew- 
ever, the requirements of the market are still very pressing. 

It is impossible to satisfy customers, whilst the men evince so 
much indisposition to work with fairness, much less with spirit. 
It is hoped that as the labour difficulties among the ironworkers 
are gradually being adjusted and the cooler nights are setting in 
the supply will gradually spproximate more nearly to the demand. 
Meanwhile, excepting to satisfy pressing immediate requirements, 
parcels are leaving the works at prices that indicate a nearer 
approach to settledness than has been observed for some time past. 

at £16 a ton are twice the price they were a twelvemonth 
ago. Last September bars were raised from £8 to £8 10s. Since 
that time there have been nine advances of finished iron. 

Pigs are not higher than they were a week ago. They may be 
now quoted—for cinder a" £517s. 6d. to £6 5s.; hydrates, 
£9 2s. 6d. to £9 5s.; cold blast, £9 2s. 6d. to £9 10s.; and hot 
eae See vertaicht 5s. The mee ae less spare 

ey were a fo t ago, owing chiefly to the hot weather. 

The blast furnacemen have had their wages advanced 10 per 
cent., and hereabouts they are at present tolerably satisfied. 
Everything, however, at present dwarfs before that foundation 
industry coal mining. From the tone of the meetings the men 
held last night there are grave doubts whether the miners will 
accept the masters’ requirement, and descend in their own time. 
The firmness of the coalmasters at their meeting in Wolverhamp- 
ton yesterday afternoon had a sensible effect upon the deputation, 
who were, therefore, ready to recommend the men to accept it as 
the best terms they could get ; but when they got before the mass 
of the men they found so much opposition amongst certain of them 
that they were compelled to say that they must exercise their own 
discretion, so that ee ae | they might blame no one but them- 
selves if the working of the alteration of going down in the masters’ 
time did not suit them. The result at certain of the meetings js 
a decisive pee to any change in the prevailing custom. This 
attitude on the part of the men, if it should become general and 
be persevered in, will compel those masters who have stopped their 

its to continue their firmness; and it will compel others who have 
en going on subject to the meeting of yesterday and the men's 
action upon it, to take a similar course. opes, however, are still 
entertained that the men who are ready to accept the masters’ 
terms will increase in number, and that their influence, with the 
effect of the masters’ resoluteness, will result in a resumption of 
activity at the pits. Still, it cannot be disputed that the “‘situa- 
tion” is grave, and that even yet the great industries of this part 

of eo are not out of danger of being brought almost to a 

standsti 


Attention has been before called in previous reports to the 
stimulus high prices here have given to competition in other districts 
and in other countries, and prominent mention was made of 
Germany, Belgium, and France. There is now in this district a 

ntleman associated with the iron ind of the United States. 

ee ee eee ing produced in that 

country. ith great rapidity means of large i 
being pushed forward, al furnaces are being blown in where 
before, owing to the rates at which iron could be oo from 
Great Britain, their bog ery was profitless, hold how 
great a difference has come about in one short year; an industry 
that was in this unenviable plight has now sprung into a means of 
rapidly acquiring great wealth. It is a fact that there are blast 
furnaces now at work in America yielding a profit of £5 — every 
ton of iron run out. The Americans argue with some force that 
the excess of current profit over that of average times is of itself 
sufficient to enable them to increase their productive appliances 
very largely ; and that oe on no better way of investing the 
increase, It is not denied that the wants of merica are increasing; 
but it is at the same time to be remembered that year by year we 
are in this country adding enormously to our capabilities of pro- 
duction, and that we be looking for a proportionate advance 
in the requirements of the different markets. 
competition in finished iron, it will be remembered 
that it is from America that we are im oy Nag ee st 
ing puddling machine, notwi' ing that Mr. Danks is himself 
an i But they are not America and England that are 
alone to be benefited by this apparatus. Ironmasters here who are 
contributors to the d for —— experiments with Danks’ 
i i every facility being offered to con- 
Eeotip however, be y= hs 
can wever, to advan 
them pecuniarily. aid which has been pony 
ironmasters and engineers from Belgium, who have just been visit- 
ing, as a deputation from that country, the works of Messrs. H. 

ins, Gilkes, and Co., at Middlesbrough, where the machine is 
eg oy f sy have come as a ion from the 
ent, an ere is reason to suppose eir report will 
the Gar by of the invention in several directions o: 

side of the British Channel. The experiments that will 


sHTPEpEF 


followed by one in Italy also. 

the puddlers in this district have here and there been 
pting to get the five-heat system into operation, with vary- 
ing results. The millmen too have been agitating for a rise in the 
shape of compound interest ; but about the Wolverhampton dis- 


iF 


to the handles or mounts of walking-sticks, | trict they 


are understood to have resumed work on the old terms. 
These have varied at almost 
near as possible 20 per cent. 
the several establi its. 
some surprise that the question should be agitated just now, 
seeing that it would in some cases seriously affect the scale to the 
disadvantage of the masters, who would have to pay unfair pro- 


ring | portions, and seeing further that the adoption of the principle for 


which the men contend would, when it was made to apply to 
falls in prices, work to the serious disadvantage of the men. 
Anyhow the difference, such as it 1s, even where it does exist, is 

y to lead to a ion of industry—the men leaving the 
question to be finally adjusted by the Conciliation Board. a 
As was to have been looked for, whilst the direction of iron is | 
what is is, steel is steadily i Swedish has gone up 
10s. ; faggot the same ; and English spring twice the amount, in 
the past month. A year ago Swedish keg was £12, which is an 
advance on the year of £4 ; thas risen £3, and English spring 
£5. The rise in steel having been less spasmodic than irom, there 
is, in respect of it, a proportionately more favourable prospect, 
The demand is being less impeded by the advances, and consumers 
are coming forward with a steady increase. 

Copper is doing well in the old market; but for export the 
demand is immediate. Hence, al the information from 
Chili, and Valparaiso, and India, and the arrivals, together with 
the great cost of fuel, should pees such a direction being taken, 
yet the market is down this month as compared with last, 
a in respect of tough cake and tile. 

he Chamber of C irmi have prepared a 


ce of Birmingham 
half-yearly report, from which we make the following extracts :— 

“Your council have lately had under consideration the practi- 
cability of establishing a local Board of Arbitration and Concilia- 
tion in connection with the various industries of the town. The 
system upon which the Boards of Arbitration and Conciliation at 
Nottingham and Darlington are based has been carefully examined 
but as these boards have reference in their operation to one special 
industry, the constitution of a board proposing to arbitrate in a 
variety of trades would require to be organised upon a more com 
prehensive basis. Your council, in view of this, is collecting 
additional information on the subject before attempting to intro- 
duce a scheme of arbitration and conciliation suitable to | re- 
quirements, and hope to have the co-operation of the manufac- 
turers and workmen who may be di to express their views 
on the subject. Fortunately, at the present time, as far as we 
can learn, no serious interruption to the trade of the town is 
arising from disputes between employers and employed. 

= that the future tariff of France may be as the products 
of this town and district is as yet unknown, but the import duties 
will doubtless be much higher than under the treaty. We may, 
however, congratulate ourselves and the country at large that the 
British Government shows no indication of a desire to resort to 
any corresponding measure, or to depart from a well-tried policy 
of free trade. 

** At the half-yearly meeting in February your council referred 
to what they then considered the healthy state of the trade of the 
district. So rapid has since been its development that the usual 
relations between supply and demand have been disturbed in an 
inordinate degree, and it may be questioned whether the word 
healthy can be any longer applied. It is impossible from present 
indications to say how long a period may elapse before the inevi- 
table reaction takes place; but your council cannot too strongly 
recommend extreme prudence and caution to all concerned in large 
manufacturing and mercantile operations, 











THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Zhe miners demanding another 
advance : Great scarcity of iron and high prices: The market— 
ENGINEERING—SHIPBUILDING—THE NEW WORKS—EXTENSION 
OF COAL AND IRONSTONE MINING— PRICES. 


I CALLED attention last week to a rumour that the Cleveland iron- 
stone miners intended asking for another advance of 2d. per ton 
in their wages. Since then the miners have taken a definite step 
with the view of obtaining the rise. On Monday a meeting of the 
executive council of the North Yorkshire and Cleveland Miners’ 
Association was held at Brotton, near Saltburn, and was attended 
by eleven delegates representing about 5000 or 6000 men. The 
main object of the meeting was the consideration of the 
wages question. Some of the delegates, acting on instructions, 
recommended the council to advocate an advance of 3d. per 
ton. Others wished an increase of 2d. per ton, and some 
were in favour of asking for 14d. + ton increase, After a great 
deal of discussion it was resolved, ‘‘ That the miners send dn a 
notice by circular to their employers for an advance of 2d. per ton 
upon 20 cwt. to the ton, and not 25 cwt. to the ton, as at some 
a, and ten per cent. on the ‘ ag * money, as well as ten per 
cent. on the day labour money ; the boys’ wages to be advanced 
accordingly.” It will beremembered that up to May last the miners’ 
a were Is, per ton. They agitated at that time for an advance 
of 2d. per ton, and it was conceded. They now say that pig iron 
having risen since the beginning of the year £2 17s. 6d. per ton, and 
as much as 15s, 10d. per ton since the Ist of May last, they are en- 
titled to a further advance of 2d. per ton on mining the stone. The 
question of the restricted p tion was di d. It was 
admitted that at some of the mines the production was not so 
large as it might be, but the miners were not altogether to blame 
for that. In many instances this was the fault of the managers, 
they said, who neglected to find the miners with a sufficient num- 
ber of tubs to enable them to send the stone out. The boys. too. 

who were drivers in the mines, were negligent in this respect, and 
often omitted to bring tubs to the miners when they might easily 
do so, It was agreed that the men should offer to drive for them- 
selves if the boys were not more attentive, and if the masters 
would pay the men for that kind of work in addition 
to mining. In the course of a few days the notices for 
the advance of 2d. per ton will be served upon the whole 
of the mine owners in Cleveland. This movement of the irons:one 
miners is of the greatest importance. Iam not in a position to 
say what will happen if the miners adopt any measures to force 
the advance of wages; indeed the mineowners themselves scarcely 
know what todo. Itis stated that in all probability the large 
firms who are interested in collieries and ironworks will without 
hesitation give the full advance rather than close their mines, and 
consequéntly s their ironworks, which to such firms are just 
now so/ profitable. If this were done it is believed that 
the other mineowners would be ob to follow their 
example, give the market price for , and complete 
their contracts for ixonstone. All I can say is that some of 
the mineowners have very distinctly and emphatically declared to 
me that they will close their mines rather than give any higher 
wages than they are now paying. the masters receive the 
notices there will probably be a meeting in order that they may 
consider the advisability of ing some united action in the 
matter. A strike or a lock out of ironstone miners would be 
most ruinous, and it is hoped that there will be some way of 
settling the question without resorting to either of those suicidal 
modes of commercial warfare. 

_ All the branches of the iron trade are as buoyant as ever. There 
is a great scarcity of iron, and high prices prevail. I am sorry to 





state that for days since my last report a Middlesbrough 

firm have been unable to obtain iron making materials, and have 

ah ee 

want are im: rom 

Northam; i Various schemes are under consideration for 
getting a supply of coal and coke, 

There was a large attendance on ’Change at Middlesbrough on 


Tuesday, but comparatively little business wasdone. Considerable 





apprehension was caused on account of the determination of the 


' data that can be thoroug ; 
| the pig iron market. It has passed through many vicissitudes, 
| and encountered many strange phases of development, but never 


miners to ask for a further advance of 2d. per ton, and it was 
generally felt that if they persisted the mines would be closed, an:| 
consequently all the ironworks, engineering establishments, a:..! 
—— yards stopped until the wages question was settled. 

gin in the North of England continues in a satisfactory 
state. All establishments are well off for orders, and ai» 
likely to be kept fully 1 ed for some time, 

the Tyne, Wear, and Tees there is a great deal of iron shiy)- 
building going on, but it is a fact that the inquiries for new 
vessels are not so numerous, 

Shipments on the north-east coast are active, large quantities o/ 
iron being sent to continental ports, 

The new ironworks on Teesside are p rapidly. Som 
> bay new blast furnaces in course of erection will be in operation 

year. 

The prices of iron are as follows :—No. 1, £5 17s. 6d. ; No. %, 
£5 15s.; No. 3, £5 10s.; No, 4, £59s.; M., £5 88. 64.; W., 
£5 8s.; refined metal, £6. Manufactured iron — Common 
bars, £12 10s.; best ditto, £13; cable iron, £12 10s. ; ang! 
iron, £12; sheets, £15; ship-plates, £12 10s. ; boiler platex, 
£14 10s. ; rails, £11; puddled , £9 ; wrought iron girders, £20, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTcH IRON TRADE: Unsettled siate of market, and limite- 
tion of raw material- THE MINERS AND THEIR WAGES: Strikes 
and lock out—NortH British Gas MANAGERS’ ASSOCIATION - 
InoN AND STEEL INSTITUTE ME&ETINGS— REDUCTION OF HOUR~ 
OF DUNDEE SHIPBUILDEKS: Demonstration—IRON SHIPBUILDIN« 
AT PaIsLEY— WATER v. STEAM AT GREENOCK. 

Ir is impossible at the pe time to afford your readers anv 

ly relied on regarding the real state of 


before has this important register of the commercial prosperit) 
of Scotland undergone a phase of existence so utterly abnormal! 
and nondescript as it is now doing. To say that iron is quoted 
at 130s. to 13be., which have been the current rates during th: 
past week, is to repeat a formula, which has now for m ny weeks 
past been nothing more. There is real'y no iron in the market 
worth speaking of, and the pulse of the iron market exhibits 
such frequent and inexplicable changes that it is probable, befor: 
this is in the hands of your readers, the tone of the market an: 
the tend of prices may be altogether different. Quotation. 
have recently gone up, as Mr. Gladstone put it the other da: 
at the Mansion House, “not by steps, but by strides—not by 
strides, but by leaps and bounds.” Now that they have reache:| 
what not a few are disposed to regard as their maximum figure, 
we know not what a day may bring forth, They wil! 
robably advance to a still higher point. It is impossible to 

lieve that they will recede very far ; the tone of the market is 
too firm, and speculators are operating with too much confidenc: 
for that. And really, whatever changes may take place immedi 
ately will not affect the bulk of the ironmasters for some time to 
come, seeing that they are so well sold forward. Of the makers 
who are in a position to quote for immediate delivery, it may be 
accepted as a healthy symptom that they are disposed to hold back 
in the expectation of realising somewhat higher rates. But this 
disposition is so latent as to be all but imperceptible. The yieli 
of the West of Scotland is affected injuriously by the determined 
attitude taken by the miners in regard to the restriction of th« 
output. But for this fact a number of furnaces now out of blast 
would be blown in at once, and thereby bring up very considerabl; 
the production of the district. But the great majority of the 
mining operatives have come to a resolution to confine the output 
to a full third less than they are capable of, and this is done, 2 
they openly avow, for the purpose of compelling masters to pas 
them higher wages; and so that they achieve their own ends, they 
seem not to care how the interests of trade may be jeo ised, o1 
the masters put to inconvenience. 

In most of the principal mining centres of the West of Scotland 
the ironstone miners are agitating for a further advance in wages. 
The miners in the employment of Messrs. Merry and Cunning 
hame and the Messrs, Baird have this week determined to com: 
out on strike for an advance, They have sent repeated applica 
tions to their employers, and the answer received every time ha- 
been to the effect that the advance sought for would be given a« 
soon as other miners ip the neighbour! got it. This did not 
satisfy the men, however, who have struck to the number of 
several hundreds at the Den, Reddance, Blair, and Daris-hi!! 
mines. In the Johnstone district Messrs. Merry and Cunning 
hame have taken the bull by the horns and locked out all thei: 
shale miners, on account of a combination not to turn out more 
than two tons of shale per day per man. A man should turn out 
nearly three tons as a day’s work. In the Motherwell district th: 
miners have struck work for one shilling per day advance, and in 
the Wishaw district the men at all the collieries, with two excep 
tions, commenced to work this week at a further advance of on: 
“see day, making their average daily wage about 9s. 

At the recent annual meeting of the North British Associatio: 
of Gas Managers, held in Perth, under the presidency of Mr. J. k. 
Watson, of Edinburgh, Mr. B. M. M‘Rae, Dundee, was electe:! 
president for the ensuing year, and Mr. Fowler, Glasgow, vic: 
president. Papers were read at the meeting “‘On Shale as an 
Auxiliary for the Manufacture of Coal Gas,” by Mr. Alexander, ot 
the Contorphine Gas Works; ‘‘On the Application of Hydrostati- 
Pressure for the Lifting and Lowering of Heavy Iron Covers oi 
Purifiers in Gas Works,” by Mr. Reid, of Edinburgh and Leith 
Gas Works ; and ‘On the Explosion of a Tubular Condenser at the 
Ayr Gas Works,” by Mr. Hislop, of the Ayr Gas Works. Dr. 
Stevenson M‘Adam, F.R.S.E., afterwards delivered a lecture ‘*Ox 
the Employment of Paraffin Oil in the Manufacture of Coal Gas ;’ 
and in the afternoon the bers of the iation dined together 
in the Royal George Hotel. 

The preliminary programme for the forthcoming meeting of the 
Tron and Steel Institute of Great Britain, which will commence 
in Glasgow on —— next, has been issued. The papers it con 
tains, however, are o! = few of the number expected to be read, 
those to be supplied by English members of the institute not 
having yet come to hand. One of the most interesting papers, in 
addition to those I noticed last week, will be read by Mr. T. 
Gaiedford Smith, of Philadelphia, on ‘“‘The Westward Develop 
ment of the Iron Manufacture in the United States.” It is now 
definitely fixed that Mr. James Dunlop, of the Clyde Ironworks, 
will take the chair at the banquet, both Mr. Merry and Mr. Baird 
having declined. 








On the Ist of June last the Dundee shipbuilders had their 
hours of labour reduced to fifty-one per week, and on Saturday 
last they held a monster demonstration in honour of the event. 
Upwards of 1500 took part in the festivities, which were conducted, 
on the whole, with order and propriety. 

Last week I called attention to the development of the iron 
shipbuilding trade on the Cart at Paisley. Since then another shi}, 
has been launched from the yard of Messrs John Fullerton and 
Co., which is intended as a transport vessel in the French service 
at Cochin China. There is every likelihood of additional orders 
coming to Paisley, where the representatives of the shipbuilding 
interest are carrying on their operations with much energy. 

As the fact that Messrs. Fleming, Reid, and Co., spinners, 
Greenock, have applied to the water trust for a supply of water to 
drive their ery, instead of steam, appears to have evoked a 

deal of interest throughout the country, I wy be a 
‘or once more recurring to the subject. Since the date of my last 
‘report the water trust have met, and sanctioned the granting of 
the pS ge supply. It remains to be seen how this experiment, 
in falling back upon one of the simple powers of nature, will 
ultimately work. At the same meeting of the water trust a 





letter was read from the superintendent of works (Mr. Wilson), 
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which, as it fully explains itself, I quote without either 
note or comment. He said, “As there are many complaints 
of the quality of the Gryfe water, more especially from those 
districts which were formerly supplied with water from the 
Whinhill reservoir, and as the great amount of vegetable matter 
in this water soon clogs up the filters and makes it expensive to 
keep them clean, I propose to go back again to the old supply, 
to allow the Gryfe reservoirs to stand full till the end of summer, 
when they should be run off and refilled before next spring. This 
ought to destroy all vegetation and improve the quality of the 
water, and if the new filters were made efficient by another foot 
of filtering material, as recommended in my report, I think next 
year there should be little cause of complaint.” 

The shipments of pig iron from the Scotch ports for the past 
week amount to 16,619 tons foreign, and 3942 tons coastwise, 
being a total of 20,561 tons as compared with 17,662 tons for the 
corresponding period of last yoar. The exports of coal for last 
week amount to 39,411 tons as compared with 36,889 tons for 
the same period of 1871. 

In the malleable iron trade there is undiminished activity, and 
prices have again gone up to the extent of 10s. per ton. Ship 
plates are now selling at £16; and common bars are fetching £15 
to £15 10s, per ton, 








NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 


COAL AND COKE FAMINE: The output question in South Yorkshire— 
SCARCITY OF RuSSIAN AND SweDIsH 1koNS: Advance of Derby- 
shire coke—TeMPORARY STOPPAGE OF COLLIERIES —EDGETOOL 
TRADE: German competition in America—PURCHASE OF THE 
BaBBINGTON COLLIERIES—THE HOT WEATHER—BRISKNESS OF 
THE FILE TRADE— SUNDRY NEW WORKS AND EXTENSIONS — 
STRIKE OF PUDDLERS AT PARKGATE. 

Oy all sides it is admitted that nothing approaching the present 

state of affairs has ever previously existed. Coal and coke get 

dearer each time the manufacturer has to go into the market to 
bay. Coal for converting (steel) purposes is now quoted at !6s. to 
16s. 6d. per ton, and other qualities are in proportion. A South 

Yorkshire colliery firm say in their circular, “‘ Orders will be 

executed in turn, and will be accepted only on the under- 

standing that the prices charged will be those in operation 
on the date of invoice, and not on the date of the order, 

We cannot supply coals to be forwarded in private wagons, 

as we have a large number of our own trucks unemployed 

owing to the short time work: d by the miners.” Prices of fuel now 
set at defiance all the results of many years’ experience, and in the 
middle of summer we see house coal going up as though it were 
midwinter. The colliers deny that they limit the output any 
more than formerly, and point to the export and other returns in 
support of their assertion. ‘They appear, however, to forget that 
there are now in South Yorkshire alone half a dozen more pits 
at work than there were eighteen months since, at one or two of 
which the quantity raised is 1000 tons per day. Akin to the 
scarcity of fuelis the terribly insufficient supply of good brands of 

Russian and Swedish iron for converting purposes. Many well- 

known brands—such as that marked ‘: K 6 ”—are entirely out of the 

market, the makers finding it considerably more to their own 
interests to retain them instead of, as formerly, sending them tv 

England. As a necessary consequence—except in the case of two 

or three first-class Sheffield houses who exercise absolute control 

over certain Swedish brands—manufacturers are obliged to use 

English made iron for conversion, the result, as may be anticipated, 

being very unsatisfactory. 

Notwithstanding the advances already declared, some of the coke 
makers in Derbyshire, near to Sheffield, are issuing circulars 
asking a further advance of 5s. per ton on August Ist. The price 
at present ruling for melting coke is 35s —a rate which must 
enable the maker to pocket an enormous profit. Several South 
Yorkshire pits bave been flooded during the past week, throwing 
the men out of work temporarily. Any stoppage, no matter how 
apparently trivial, is of great consequence to the coalowners, the 
loss of one day’s work, where the output is 1000 tons per diem, 
meaning a clear deficit of £400 or £500 protit just now. <A good 
tonnage is being bent to Goole for shipment coastwise on to 
Grimsby for exportation. 

The edgetool trade is brisk, but the uncertain price and not 
unfrequently quality of the steel, hinders transactions consider- 
ably. Both in engineers’ and joiners’ tools a good trade is doing 
with America and Australia, either direct or through the medium 
of Birmingham and Wolverhampton factors. The German com 
petitors in America of the Sheffield merchants appear to have at 
last been beaten, their prices being too high, This state of affairs 
is owing to two causes, the one being the disurganisation of the 
German labour market by strikes ; the other the inferior finish 
and general appearance of the goods. Belgian makers are placed 
at a disadvantage from the same causes. 

It is reported that Mr. Charles Seeley, jun., M.P. for Notting- 
ham, has bought the Babbington Collieries, near Staveley, Derby- 
shire, and that the price is £107,000. 

Owing to the great heat during the week just ended some 
hindrance has been caused in the heavier branches of the iron and 
steel trades. In the file trade business is unusually brisk, and as 
an almost necessary sequence an agitation for higher wages is 
springing up amongst the workmen, who allege that the late con- 
cession to them was exceedingly niggardly. 

Messrs, John Brown and Co. (Limited), Sheffield, are now 
erecting new blast furnaces, and the new works of Brown, Bayley, 
and Dixon are approaching completion. Messrs. Wilson and 
Cammell’s works at D-: onfield are being pushed forward as rapidly 
as possible. The men employed by the Parkgate Iron Company 
(Limite !) have unfortunately caught the strike mania, alleging, as 
they do, that the promise of an advance made by Mr. Richards, 
the manager, has not been fulfilled. On Saturday they left the 
works without receiving their wages, and on Monday held a meet- 
ing at Parkgate to consider the question of future procedure. 
‘After s me discussion it was determined not to resume work un- 
less the full advance of 2s. was conceded, so as to place them on 
a level with the South Staffordshire men. The men at the 
Rotherham Forge, Northfie'd Ironworks, Midland Iron Company, 
and Elsecar Ironworks, have also asked for and have obtained the 
increase for which the Parkgate men have struck, 


WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 


FERMENT AMONGST THE MINING POPULATION—MASS MEETING OF 
COLLIERS: Fuilure to carry the eight hours movement in the 
Aberdare Valley: An ivonmaster’s udvice—IMPENDING STRIKE 
AMONGST THE HOUSE COAL COLLIERS: 4d. per ton advance 
demanded : 3d offered—SHORT YIELD OF COAL--NEW VENTURES 
—DISSIPATION IN THE IRON AND COAL DISTRICTS—SENPENCE 
UPON THE SUB-MANAGER OF GADLYS WoRKS: Jmmorality in 
the old times—BRISK TRADE IN RAILS, BARS, &0.—TRADE OF 
THE WEEK—FOREIGN ORE: Fatal accident on the Newport and 
Hereford Railway—Nanrow ESCAPE AT PonTYPOOL—TRADE 
at Newport—Trerorest Cuain anp ANcHoR Works—THE 
RAILWAYS—FOUNDERING OF A CARDIFF VESSEL: Zhe decision 
of the umpire between the colliery owners and the enginemen. 

TxE mining population is quite in a ferment. For the last two 

weeks meetings have been held nearly every day at some appointed 

place, either in Monmouthshire or Att! Man. Fd ; but, though 
no decision has been arrived at, the expression of opinion has been 
very strong, and I fear in a very little time it will | be my painful 
duty to record a most determined strike. The burden of a the 
meetings is the same, ‘‘ An advance, an advance ;” but as ds 
the eight hours system, the attempt to carry it in one large district, 
that of the Aberdare Valleys, has signally failed, a large majority 





of the colliers voting against it. This is the most sensible resolve 
that has been exhibited since the agitation, and it arouses the 
belief that if agitators kept aloof permitted the men to take 
their own common sense views, speedy and amicable arrangements 
ought soon to be perfected. A rather laughable incident occurred 
the other day. A large party of colliers waited on one of the 
leading masters and pressed the eight hours system upon his 
attention. ‘‘I tell you what it is,” said he, “‘ you had better give 
up work ultogether and retire,” A hearty laugh on both sides 
ended the consultation, 

This week the house coal colliers held an important meeting in 
the Rhondda Valley. The chairman quoted the opinion of the 
late Mr. Coffin, who ruled that when coal was 8s. in the market 
the collier should receive 2s. Coal now being 16s. at Cardiff, the 
speaker maintained that they were entitled to 4s. In the course 
of the meeting the fact transpired that the masters offered 3d. per 
ton advance from the 1st of September next, while they—the col- 
liers—ivsisted on having 4d. Eventually it was decided not to be 
led by the wages paid to the ironworkers, nor to the steam coal- 
mrn, but to be guided by the coal market; and, accordingly, if 
the demand be not a the men from thirty-five important 
collieries will strike forthwith and bring out their tools, May it 
be our province next week to chronicle a peaceful settlement. I 
have entered into this matter at length in order to show the diffi- 
cult position in which coalowners are placed, and how coal is, per- 
force, sent up in the market. At Plymouth Works Collieries the 
total advance now miade is little short of 40 per cent., and so 
small is the yield that last week a gentleman told me that he failed 
to get a truckload at Plymouth, and was obliged to send for it to 
the Ystrad. 

High prices are beginning to bring fresh capital into the coal 
trade, and before long new ventures will of necessity increase the 
yield, and moderate present conditions. Notices are out for 
tenders to sink two new pits in the Rhondda (4ft. coal), and a fine 
mineral property at Eglwysillan is in the market. Near Neath 
coal working is being pushed on well, and new railway arrange- 
ments will shortly aid in further developing the Yochriw and adjacent 
collieries. I visited the Aberdare district last week, and found 
there, as I had previously in the Merthyr and other districts, the 
same unfavourable condition of things ex'sting amongst all classes 
of workmen, ironworkers and colliers, the surplus wages going in 
excessive indulgence. Aberdare is at present excited considerably 
with the fate of the under manager of tiardlys Works, Lewis 
Thomas, who was sentenced this week at the Cardiff Assizes to ten 
y«ars’ transpor'ation for an outrage upon one of the females em- 
ployed at Gadlys. To those, wien, ies myself have had an intimate 
acquaintance with the ironworks for the last thirty years, this inci- 
dent wi'l evoke the very natural lament that similar severe measures 
had not been resorted to in the old days. It is certain that public 
morality would have been far higher than what it is. 

The lawless spirits of thirty years ago are gone, but the fruits 
of that time are visible enough, and the preacher and teacher have 
a hard up-hill fight. 

The iron trade continues its upward course. I note here and 
there a furnace or two out of blast, but in some cases this is done 
for repairs, and for changing the cold to the hot blast, thereby 
increasing quantity, if slightly, perhaps, at the expense of quality. 
Best rails well tested are getting up to £12, and several instances 
have come under my notice of even higher figures. Bars too are 
in good demand for Turkey and Lisbon, Dowlais Company, 
Llynvi Company, and Page and yee | exported largely there 
within the Vast few days. This week Mr. Crawshay sent 1008 
tons of rails to New York. Aberdare has despatched large quan- 
tities to New York, Holbeck, and other places, and Dowlais as 
usual has continued its heavy cargoes to America, and one 
important one to Trieste. The Monmouthshire works are not a 
whit behind, but have heavy engagements with Russia and 
America. Ebbw Nale, Tredegar, Rnymney, Blaenavon, are 
thoroughly well occupied. From Cardiff, Todd and Co, sent a 
cargo of chains and anchors to Lisbon this week. 

An idea of the large import of foreign ore to South Wales is 
given in my Swansea reports. On Monday eight cargoes from 
Spain, one from Antwerp, and one from Porman was received. 
A fatal collision took place last Monday on the Newport, Mon- 
mouthshire, and Hereford Railway—one passenger was killed and 
three injured. There was a narrow escape at the Race Works, 
Pontypool, this week. Two moulders were lowering a box at the 
crane, when, by some mistake, the hand'es slipped from the gras 
of the men holding them, striking the moulders to the ground wit 
violence. It was a wonder that both were not killed. During 
last week nearly 6000 tons of iron were exported from Newport, 
Monmouthshire, and a large consignment of ore from Bona to T. 
Beynon and Co. took place. It is rumoured that large Govern- 
ment contracts for anchors and chains have been received at 
Treforest, and if this be correct, the general activity in rail, bar, 
tin-plate, and anchors will be, without exception, more marked 
than it has been for many years. 

The railways are in a satisfactory condition, and the transfer of 
the broad to the narrow gauge is already, I hear, showing good 
results, There is a prospect of 10 per cent. advance in wages at 
the ironworks on Sept. Ist, but more definite information will be 
given in my next. A Cardiff vessel, laden with rails and coal for 
Pacasmayo, has foundered off Cape Horn. As I close my letter 
intelligence reaches me to the effect that Mr. Macnamara, the 
umpire under the award of February last, has decided that the 
enginemen of the Aberdare and Rhondda Valleys are all entit:ed 
to the 124 per cent. awarded to the colliers upon wages paid in 
May, ’71, and in fact, stand upon an equal footing with colliers. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

YORKSHIRE RAILWAY WAGON Company (LimttED)—LONDON AND 
YORKSHIRE STEAMSHIP Company (LimirED)— LINCOLNSHIRE— 
COLLIERY MECHANICS AND THEIR WAGES—TRADE IN WEST 
YORKSHIRE—MEssRS. PEASE: A new partner—WILLINGTON 
Quay: New limited company— Lasour at BIRKENHEAD — 
NATIONAL BomLer Insurance CompaNY—TRADE AT BARROW— 
THE LANCASHIRE COAL TRADE —LABOUR AT ROTHERHAM, 


Tue half-yearly report of the Yorkshire Railway Wagon Company 
(Limited) shows that the number of wagons now at work is 3193, 
and that several contracts for new wagons are in course of com- 
pletion. The balance of revenue (including £1153 from last 
account) is £3327, and it is recommended that a dividend of £10 
per cent., free of income tax, be paid on the 12th August, which 
will absorb £2132, and leave a balance of £1195 to be carried to the 
next account, The directors have decided to make a call of £1 on 
the last issue of shares, on which £1 only is paid. In consequence 
of the increase of the company’s business, the directors recom- 
mend the borrowing of a further sum of £20,000 on behalf of the 
company. 

At the first half-yearly meeting of the London and Yorkshire 


Steamship Company (Limited) an interim dividend at the rate of 
10 per cent. per annum was declared. 
rodingham, between Doncaster and i 


: ; is fast bosaming an 
important centre of the iron trade. fore it wil be ans ie 
boast of something like twenty blast ithin a radius of 
less than a mile. At the t time the Messrs. Dawes have 
three furnaces, and are bullding four more; whilst the Messrs. 
Cliff have now four in blast. Messrs. Adamson have one furnace 
in blast, »nd are about to start the building of another one. The 
Lincolnshire Smelting Dompeny with a capital of £75,000, the 
whole of which was subscribed in the course of a few days, have 
marked out the ground for three furnaces capable of producing 
30,000 tons of pig iron per annum, The ore is to be conveyed to 
the furnaces by the lessor, Mr. Winn, M.P., at the rate of 3s. 6d. 
per 21 cwt. Col. English, Mr. E. Winn, and Mr. G. Sanderson, 
late manager of the Park Gate Ironworks, have also entered into 





ip for the purpose of working ore, and have staked out a 
site for three furnaces, 

A largely attended meeting of colliery mechanics was held on 
Saturday, at Horton, for the purpose of consid-ring what pees 
should be taken with reference to a recent refusal of the coal 
to grant them an advance of wages. They made a claim, at the 
same time as the miners, for an advance of 20 per cent. ; but 
although the cuplayers subsequently ted half this amount to 
the underground men, putters, and banksmen, they confessed 
themselves unable to give it to any one else, on the ground that 
as the mechanics and joiners employed about the collieries belonged 
altogether to another trade, they ought to be ruled by the state of 
that trade, and therefore to pay the advance to them, as the 
miners’ deputation desired, would be to extend it to another class 
of workmen altogether. . 

In West Yorkshire the engineering and machinery establish- 
ments are being worked to the fullest possible extent. Locomo- 
tives for export are made on a larger scale than ever was known 
before. Messrs. Manning, Wardle, and Co., of Leeds, have made 
for the Central Swedish Railway some tank engines of 15in. out- 
side cylinder, with six wheels coupled, to be worked in pairs as 
we engines, for the purpose of conveying heavy loads up steep 
inclines. 

It is announced that Mr. David Dale, president of the Arbitration 
Board, has become a orp with the = Pease, and will take 
the management of their great mineral business. 

An extensive iron steamship repairing establishment and slip- 
way, which has been qonenesenely condueted by Mr. W. Cleland 
at Willington Quay, been transferred to a limited liability 
company. The shares have not been put into the market or 
offered to the public. “The whole have been taken by thirteen or 
fourteen capitalists. Mr. D. W. Stephens is chairman, Mr. 
Cleland is managing director, and Mr. A. M. Davison, Mr. Ald. 
Hedley (Newcastle), Mr. G. Harle, and Mr. G. Leathart, are 
directors. 

For some time past there has been a movement at Birkenhead 
a gst the engi s and others for an advance of 10 per cent. 
on their present rate of wages, and a few days age notice was 
given to the leading firms in the iron trade that unless 
the demand was conceded, the engineers, fitters, turners, 
machinists, and brass finishers, employed in the different works 
would strike. Ata meeting of the employés on Thursday night 
it was stated that Messrs. Craig and Dickenson, Messrs. Wy. and 
M. Scott, and Messrs, Brassey had granted the advance asked ; 
but that Messrs. Laird Brothers and Messrs. James Taylor and 
Co. had declined to give the 10 per cent. ; and the consequence is 
that all the men in the employ of the latter firm have turned out, 
and on Friday the men, to the number of about 1000, struck 
work at Messrs, Laird’s, although an increase of 24 per cent. was 
offered. 

The annual general meeting of shareholders of the National 
Boiler Insurance Company was held at the offices of the company, 
in Manchester, on Tuesday. A dividend at the rate of 124 per 
cent. per annum was ordered to be paid. 

The masters in the Barrow-in-Furness district have deemed it 
necessary to accede to the demands of their men for increased 
wages, and in some instances 10 per cent. represents the advance 
conceded, with a guarantee of employment for six, and in some 
cases twelve months. Pig iron is in great demand, and every 
facility is being brought into requisition for supplying the increased 
and increasing demands of the consumers. Thre Continent and 
the United States are extensive consumers, America being the best 
customer for steel rails and other railway matériel, the orders now 
in hand and accepted for that country being likely to keep the 
works in full operation for some time to come. The South Wales 
porte axe taking raw material very freely, and a large quantity of 

panish ore is being imported at Barrow for mixing purposes. 
Some 500 or 600 miners employed at the Rowhead iron ore mines 
who were locked out have been conceded an advance, and have 
resumed work. Their present rate of wages represents about 6s. 


per day. 

An tn rtant meeting of the coal proprietors of Lancashire was 
held on Moniay at Liverpool, and, after a good deal of discussion 
it was resolved that no advance can now be made in the wages of 
the colliers of the Wi and West Lancashire district, but that 
the wages be advanced 10 per cent. from the first making-up day 
after the Ist of October next, if the state of trade would then 
warrant such an advance, 

The puddlers, underhands, millmen, and others in the Rother- 
ham districts, have asked for an advance of wages. A deputation 
of the men empluped at the Parkgate Ironworks waited upon Mr. 
Job Richards, the manager, on Saturday, in reference to a pro- 
posed advance of 2s, per ton. That gentleman gave the deputa- 
tion to understand that an advance of eighteenpence per ton 
would be pea from the Ist of July to place them on a level with 
the South Staffordshire workmen. At the Rotherham forge, 
belonging to Messrs. Brown and Son, the puddlers have pted 
the concession made by their masters, but they are at present 
unable to resume work, their underhands having struck for an 
advance in wages. Now that the puddlers have obtained the 
advance of 2s, per ton, the underhands demand an advance 
from them of per day. The puddlers are only inclined to 

ive the underhands an extra 6d. per day. The men at the 

idland Ironworks, Masborough, who had struck, have resumed 
work, on condition that they are paid at the same rate as the 
Parkgate men when their differences are settled. 
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LITERATURE. 
The Life and Labours of Mr. Brassey. By ArntHuR HeEtps. 8vo. 

F London : Bell and Daldy, 1872. 

(Szconp Notice.) 

In December, 1831, he married Maria, the second 
daughter of Mr. Joseph Harrisson, of Birkenhead. What 
fortune—or whether any—that lady brought him we are 
not informed; we may infer, however, that the union was 
not ees by wealth, for Mr. Harrisson had been 
long established as a “carrier,” or, as the author eupheu- 
istically calls him, “a forwarding agent,” e in the 
mighty high road wagon trade between Liverpool and 
Manchester and all the Lancashire and Cheshire manufac- 
turing districts; and had the carriage of cotton and goods 
for the Potters, and Phillips and Houldsworth, and other 
great firms, as well as having very exclusive business rela- 
tions with the Old Quay and other canal companies. 

As Mrs. Brassey still survives, a certain reserve has grace- 
fully been adopted by Sir Arthur Helps in referring to her, 
and in that we shall follow him. We infer that the mar- 
riage was not one de convenance, but of real affection— 
delayed for some years by prudential views—for the ac- 
quaintanceship appears to have commenced when Brassey 
was still in Mr. Lawton’s service at Birkenhead. His 
choice seems to have justified his general discrimination of 
character as shown in other ways, for his wife was through 
life a true, enduring, and sustaining helpmate to him and 
mother to his family. 

She is said to have foreseen, with the intuition that 
women alone of the higher order are capable of, her hus- 
band’s capacity and assurance of success in great enter- 

rises, for by lor counsel was his courage sustained and 

is resolution confirmed when it became a question with 
him to stand by his prosperous position already secured 
at Birkenhead, or to leave it all and launch out boldly 
upon the new, troubled, and perilous ocean of railway 
making—a thing then so new, so little tried, so in conflict 
with old modes, thoughts, and prejudices, that most men 
thought it might prove but ephemeral. 

Nor was Mrs. Brassey a domestic adviser only ; she was, 
throughout her husband’s great and onerous career, hi 
constantly active help—educating their children—to whom 
he could not himself attend from pre-occupation and 
absence—and ably conducting, not only their domestic 
affairs, but directing and superintending all their migra- 
tions of domicile, necessitated by having to follow the march 
of the great navvy army with their residence from con- 
tract to contract. Thus during Brassey’s active career 
they occupied no less than eleven different houses, situated 
both in England and in France. Mrs. Brassey bore to her 
husband three sons—Thomas, the elder, now member for 
Hastings ; Henry Arthur, member for Sandwich, and 
Albert, the youngest, all of whom, with their mother 
survive their father. i 

It has been often said that the general who concludes, 
even with victory, a great battle, is by years an older man 
at sunset than he was when saluted by the dawn. How 
ao is the wear and tear of great engineering enterprises 

ose lon in them best know. Strong as was 
the mould in which nature had cast Brassey, both in body 


and mind, the battle of life, continued by him for nearly 
five and thirty years, began at last to show its exhaustin 
effects upon him. He had endured intense labour an 


—, uring the panic year of 1866, when some of his 
very highest qualities shone forth in preventing the 
wreck of his own affairs in those of others who hourl 
yielded to evil fortune around him. In that eventful year his 
and successful efforts to complete the contract for the 
mburg and Czernowitz Railway, which, in the face of the 
great Austro-Prussian war and of other difficulties that 
seem now almost incredible, reminds us as we read them of 
the exercise of the very greatest qualities in insight, fore- 
sight, courage, — daring resolution, and unwavering 
rseverance, that have distinguished the very greatest 
eaders of men. It is no exaggeration to say that they were, 
in their way, worthy of a Napoleon or a Wellington, when 
struggling with defeat. In fact, the finishing of this line was 
the turning point of his position—once done, the rest might 
ys right itself; if remaining unfinished, he was himself un- 
one. 


In the next year he went abroad with a party of rela- 
tions and friends, and visited the Great Exhibition. At 
Paris he became unwell. He, however, pushed on, and 
would not forego the trip that had been projected, though 
it soon became clear that the vigour of his manhood had 
sustained a serious shake. 

After his return to England, he again, though in very im- 

ired health, and labouring under symptoms of that para- 
ysis which has proved specially the death knell of so many 
great men of strong wills and heads, visited the Continent, 
partly to open the Fell Railway over Mont Cenis. The 
temporary failure of that system, owing to the malcon- 
struction, or, rather, the defective design of the engines, 
deeply chagrined him; and while at St. Michel endea- 
vouring, in person, to ascertain the nature of the mis- 
fortune, and to remedy it, he caught a severe cold, resulting 
in bronchitis. He was with difficulty brought to Turin, 
and thence to Venice, when he was joined by his family, 
sad where his life hung for some time trembling in the 

ce. 

After some weeks’ delay he was slowly moved home- 
wards to England, and sojourned at St, for man 
weeks. But “ the silver cord” that binds health to li 
was already “loosed,” and in the latter end of 1 
fered a second shock of paralysis. His general abode was 
at i the moist air of which mitigated the lung 
affection, but could do no more. For the next year or so 
his life had much of the labour and sorrow of sickness in 
it, though he still worked and even projected new under- 
takings, and, if we mistake not, made another journey 
upon the Continent, visiting in it some of the finest parts 

Semis te ddle of 1870 his becam 

‘0 e middle of 1870 his symptoms e aggra- 
vated, and towards the closing year rapidly worse. On 
the 8th December, 1870, he expired, surrounded by his 
family, and, at a greater distance, by the solicitude and 


he suf- |: 





oe sympathy of many friends. It is a fact that all 
ngland felt the shock that she had lost one of her distin- 
guished sons; and this spontaneous recognition of the man 
was even not confined to Great Britain, nor wholly unfelt, 
as the news spread to far distant and less civilieed i ions 
of the Xie over which his improving hand had 
stretch 

Brassey, in life, refused all titles or. so-called “ honours.” 
He even would not consent to enter Parliament. His one 

t aim in life was steadily to pursue that career which 
e was consciously fitted for, and which he followed so 
sedulously—partly from innate love of work, of enterprise, 
and of seeing his work well done—partly from those mixed 
and often undefinable motives that influence all our careers 
—prominent amongst which with him was a sense of the 
vast number of people who, as one result of his successes, 
had come to look up to him for bread and the other neces- 
saries and comforts of life. 

With a good taste—in which his family shared — no 
vu attempts were made—if even they had not been 
expressly forbidden before his death, as is most probable— 
to inter his remains with funereal pomp in Westminster 
Abbey, or in some great metropolitan cemetery. He was 
quietly, and without ostentation, sepulchred in the grave- 
yard of Catsfield Church, in Sussex, not far from the place 
where he died. 

It has been said by Bacon that “ There is the time for 
the man and the man for the time.” Both sides of the 
aphorism were very true of Brassey. He came drawn forth 
at a great occasion, and he was at all points equal to it. It 
will very long, probably, before—even in the now 
whirling rapidity of our world’s change or advancement—a 
new epoch in anything relating to engineering may arise to 
call forth such a man, or such another king of men equal 
to the occasion may step forth in answer to the call. e 
have, in this review of the life and labours of Brassey, 
dwelt more upon the traits of his personal character and 
career than upon the great works he executed—partly be- 
cause the greatest interest in the lives of all great men 
really centres more in the man than in his works ; partly 
that, to have said anything more fully of these works, 


his | would have involved much more space for adequate treat- 


ment than we could afford. 

Sir Arthur has given us a very fluent, well-written, read- 
able bi hy, and deserves all praise for the quiet good 
taste and absence from exaggeration in his descriptions or 
his praises, such as have characterised and vulgarised the 
engineering biographies of some of his contemporaries. We 
could have wished, however, to have had much more of the 
nme and interual traits—the anecdotical biography of 

rassey brought before us, and this may yet be pe 
before the means are lost by the dropping off of his 
compeers and companions in labour. e quite bear in 
mind that much delicacy and some reserve are demanded 
from the author of a biography of one so recently amongst 
us—and whose family are still beside us—but much more 
there is to tell that might fitly and gracefully be told. 

We could also have wished for rather less unbroken 
uniformity of eulogy than we find in this work. 
Mr. Brassey was no mere powerful contracting or creative 
human machine, but a man with general culture, delivered 
to him by the hand of nature herself; with wide and fer- 
vid, though suppressed sympathies with all that was 
beautiful, noble, or powerful around him in nature 
and in art; but of none of us, even the best, can 
unvaried eul or the pretence of fault-finding, which 
is eulogy in disguise, be everywhere suitable or wholly 
true. Like every man born of a woman, he had his foibles— 
ap faults—and we should like to hear of these, so 

ar as they may be known and fitly told, as serving to give 
more humanity and realisation to the true nobleness that 
irradiates his memory, as well as more reality to the 
portraiture. Amongst some of the very best remarks in 
the volume are those of Mr. Thomas Brassey, with reference 
to his father—they are, sober, just, affectionate, reverent, 
and truthful. Another pen than either his or Sir Arthur 
Helps’ is still needed to analyse and record with professional 
skill and do justice to the executive details of the great 
works carried through by our hero. 

In person and carriage Brassey was a fine sample of a 
man ; , Massive, without clumsiness, upright as a 
soldier, dignified and courteous, with sometimes a sort of 
royal reserve, yet usually debonaire, affable, and cheerful, 
with a fine English countenance of the higher type, a 
bright, thoughtful, and yet laughing eye, a fine, clear, 
sonorous voice, and an irable choice and rapid 
flow of natural » he impressed everyone 
capable of reading er as having the stamp of 
the true leader amongst men. The frontispiece of the 
book before us is a it of Mr. Brassey, very well 
executed from a drawing made in 1867, when he was 62 
years of age. It is nodoubt a “likeness,” as such thin 
are commonly called, but scarcely a portrait; at least in 
attitude it fails to convey the aspect and character of the 
man, and is indeed far beneath that impressiveness of 
countenance and bearing which duri is middle life 
struck all who saw him. Like the Royal Dane, he was 

A combination, and a form, indeed, 
Where every god did seem to set his seal, 
To give the world assurance of a man. 





THE LATE MEETING OF THE INSTITUTE OF 
MECHANICAL ENGINEERS. 
(From our Special Correspondent.) : 

Your readers who were not it at the late meeting of the 
Mechanical Engineers will probabl: yet be glad to have a few 
more notes or thoughts suggested by the proceedings, or by the 
stirring port and town of Liverpool itself, where they took place, 
as a sequel to the rapid sketch of the events of the meeting 
which it was alone possible to transmit in time for Tax Enai- 
NEER of the same week. 

At the dinner on Wednesday evening, the 31st ult., at the 
Town Hall, the i Dr. Si in returning thanks 
for the toast, “ to the Institution of Mechanical 

i * that, “As one cannot bring rays to the 
sun, so was it difficult to convey real to i 
in ire ; they were already so clever that it was difficult 





their friends | 


to convey to them any information really new.” Allowance 
made for the dash of rhetoric which characterises an after- 
dinner , there is much sober truth in this. The more 
reflective, the better-informed the London engineer—whether 
civil or mechanical—who visits Liverpool may be, the more he is 
impressed by the vast necessity, the magnitude, the suitability, 
originality, and substantial character of the multitudinous con- 
trivances—already developed and yet ever in progress—for faci- 
litating that vast transport of the riches and fulness of the earth, 
gathered from its remotest ends, and of the multitudes who over 
sea and land run to and fro in it. ipping, railways, tramways, 
horse labour, and human exertion all combine along that grand 
fringe of docks that for seven miles or more spreads along the 
lower side of Liv 1 and divides the wealthy and thronging 
town from its noble and wealth-bearing and conferring estuary, 
to impress the stranger with a sense of industrial power and 
motion greater than anything that London itself in any single 
aspect or locality presents. The vast commerce of London is 
conducted in the river or in docks—separated, thrust into the 
heart of dingy nests of squalid habitations, or penetrating into 
the marshlands lower down the river. 

No doubt the quietude and unobtrusiveness with which the 
commerce of the port of London is conducted is a proof of the 
skill—engineering, mechanical, and administrative—with which 
it is managed ; and the wealth its commerce represents is often 
more concentrated. The precious drugs and dripping gums of 
distant tropic lands reach Loudon rather than Liverpool, as do 
many other small and precious products which address the eye 
but little, probably the largest being the wine and spirit vaults 
and the hard woods and dye woods at some of the docks. But 
Liverpool has her share of all these, and, in addition, brings in a 
large portion of the cotton, the wools, the hemp, flax, and jute 
that feed the vast manufactures of all northern England, the 
goods produced by which she again sends all over the earth. 
Hence the masses of material moved about per day in the Liver- 
pool port is really much greater, probably, than that moved in 
London, and it is all in sight at once about the docks region and 
on the busy surface of the Mersey, with its unrivalled landing- 
stages and ferry boats, ever maintaining connection between the 
shore and the shipping afloat, and between the opposite, and, we 
might in some respects now say, rival sides. The least instructed 
eye sees thus much, but the a ee ene eye of the 
engineer is at every turn struck with much more. He cannot fail 
to remark the bold of ption and the skilful carrying out 
as to details of almost everything of the vast machinery, so to 
say, of the port and its adjuncts that he encounters. 

In landing-stages and their approaches—cranes and masting 
gear of the largest class, dock-gates, graving docks, and so forth 
—there is no port in the empire in which more, or probably so 
much, to instruct the observant mechanic is to be found. And 
yet, vast as is this existing apparatus of the port, the feeling is 
expressed by many of the most intelligent and well-informed 
men connected with it that trade is cramped and its expansion 
retarded for want of still greater dock and repairing accommoda- 
tion for the new classes of shipping which the exigencies 
of trade are calling forth. The next decade will thus pro- 
bably see the creation at Liverpool of larger floating and graving 
docks, and with wider entrances than any it yet possesses, 
and no doubt these will be fitted with appliances for taking away 
goods of all descriptions—unloaded by the universal application 
of the steam winch from the ships’ holds, and stowing them 
again in order upon railway trucks or into warehouse, more 
rapid and perfect than anything yet seen. 

The great grain warehouses at the Waterloo Dock—of which 
an account was given at a former meeting of the Mechanical 

ineers—is one more step in this direction. The now almost 
universal application on ships’ decks of steam winches (many of 
which now are competent to a lift of 10 tons or 12 tons), is 
another. The tunnel under the Mersey estuary to connect the 
railway systems on both sides is a third. The preliminary 
borings for this are in p' which have now reached 70ft. 
into the trias, and the works were visited at the yards of the 
Mersey Railway Company, by a party of the Mechanical 
Engineers, and the general notion is said to have been one of 
confidence in the successful issue. 

“The coal question” was the one which prevailingly charac- 
terised the late meeting. Nationally we hate alarms and 
alarmists, and, perhaps, have given too little attention to the 
Cassandras of our future coal supply, who for the last ten years 
have predicted its coming scarcity. A vague sense of alarm, 
however, is now everywhere in the air around us, as to what the 
present scarcity and famine price is to usher in after no long 
time. 

The President, in his brief and able address, of which I was 
able to forward last week but an outline, put our position 
very clearly in the following passage :—“ The general subject of 
‘saving fuel,’ in the presence of ever-increasing demand and 
of failing supply is rapidly rising into a question of first-rate 
national importance. The annual coal production in Great 
Britain amounts at present to 120 millions of tons, which, if 
taken at 10s. per ton of coal delivered, represents a money value 
of £60,000,000. It would not be difficult to prove that in almost 
all the uses of fuel, whether to the production of force, to the 
smelting and reheating of iron, steel, copper, and other metals, 
or to domestic purposes, fully one-half of this enormous con- 
sumption might be saved by the general adoption of improved 
appliances which are within the range of our actual knowledge 
without entering the domain of purely theoretical speculation, 
which latter would lead us to the expectation of accomplishing 
our ends with only one-eighth or one-tenth part of the actual 
expenditure, as may readily be seen from the following figures: — 
One lb. of ordinary coal develops in its combustion 12,000 units 
of heat, which in their turn represent 12,000 multiplied by 772, 
making 9,264,000 foot-pounds, or units of force, which represent a 
consumption of barely } lb. of coal per indicated horse-power per 
hour, whereas few engines produce the indicated horse-power 
with less than ten times that expenditure, or say 2} 1b. of fuel. 
In taking credit, however, for only 50 per cent. of the actual 
average expenditure, we arrive at an annual money saving 
of £30,000,000 per annum, a sum equal to nearly one-half 
the national income! Nor does this enormous amount of 
waste indicate all the advantages that might be realised 
by strict attention to appliances for saving fuel, which are, 
generally speaking, also appliances for improving the quality of 

work i 
rtap' 





produced. Ina national point of view it is of great 
importance that our coal deposits should be made to last as 
long as possible ; and regarding public health and comfort, the 
smoke nuisance is only another name for waste of fuel, smoke 
indeed being nothing more or less than unconsumed coal. I am 
ready to admit, however that the introduction of all coal-saving 
appliances invelves a i 
which has to be 
mechanical i 











84 





THE ENGINEER. 


Ave. 9, i872. 








ea 


which was thought practically indispensable nine years ago, when 
the same subject was brought before us in holding our general 
meeting here at Liverpool, showing that one section of our 
fraternity have, at any rate, uot been idle in the interim. If 
nine years hence my successor in this chair will be able to 
announce a similar step in advance, we shall have the satisfaction 
of knowing that our further discussions of the subject will not 
have resulted in ‘ lost energy.’ ” 

Our waste is, in a word, enormous in every way, from the 
parlour grate to the smelting furnace and the steam boiler. 

On the other hand, the conditions of general supply, and the 
applications of it, have recently been well put forth by Professor 
Levi in a letter to a daily contemporary, as follows :— 

‘* Whether or not the present advance may be sustained, it is, 
beyond all doubt a fact that the permanent value of coal is in- 
creasing every day, for the simple reasons that during many years 
past the consumption has more than overtaken the supply, and 
that, to all appearance, the demand is likely to increase still more 
rapidly than the present limited sources of supply can satisfy. 
At this moment, though a considerable extent of coal area may 
be found in many countries in the old and new worlds, Britain 
is the only great producer of that all-useful fuel. While 
120,000,000 tons a year are extracted from the British mines, 
not more than 60,000,000 to 70,000,000 tons a year are obtained 
from the mines of all other countries; and thus to supply the 
wants of the whole world we have, at most, only 200,000,000 tons 
a year. 

** But of this quantity England herself consumes one-half, being 
at the rate of more than three tons per inhabitant; and the four 
other producing countries of any importance—France, Germany, 
Belgium, and North America—consume more than they pro- 
duce, Thus, in reality, a considerable part of the world depends 
for this important fuel on the quantity that England is pleased 
to send out from year to year. As might be expected, under such 
circumstances the exports are increasing rapidly. During the 
zast fifty years the exports have been as follows = 

ons, 
Average per Annum, 
gee te 332,000 
947,000 
2,397,000 
5,380,000 
9,570,000 
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‘“More than once, indeed, has perplexity been felt in this 
country regarding the best policy to be pursued with respect to 
the exportation of coal. Again and again the question has been 
suggested, why should we impart to others an advantage which 
happily we possess ourselves’ Why should we shorten our own 
supply of a material so useful to our industries by sending it to 
any that may ask for it?” 

Professor Levi, true to his school, comes to the conclusion 
that an export duty on coal would be unwise, futile in effect, 
and tending to induce foreign nations to retaliate by taxing their 
own products which we have to import. May the question not 
really come to this, however—Which is it better, to sell our coal 
-—which is, so far as we can yet see, to sell so much of the fee 
simple of our nationalindustries and profits—as we do any other 
commodity, or to husband it—if fiscal regulations can husband 
it—so as to keep its price down as long as we can, and so pro- 
long our hold on the markets of che world as to manufactured 
goods of all classes! It is not, as has been often shown, a 
question when the coal shall be all gone, but when it shall be 
dearer here than abroad—and at this moment it is almost already 
at that point. 

Were it not that Germany has need of all her own coal—and 
more had from us—Westphalia could at this instant send coal 
as good as any from Neweastle into the Thames by way of 

totterdam or Flushing, at a price not greater than it now 
fetches in London. Already it is stated one English railway 
company has contracted for coal in Belgium—we must conclude 
at a /ess price than it could be offered at on the east side of our 
island. There is not much comfort to be derived from the fact 
that of the total coal annually raised by us, only about one-tenth 
is at present exported as coal. The rate of exportation is rapidly 
increasing, and is likely far to exceed 20 million tons per annum 
by the year 1880. 

The wants of steam navigation have now for a quarter of a 
century formed one huge item in the demand for our coal. It 
is, no doubt, a subject for congratulation and for satisfaction to 
the mechanical engineer that he has achieved the means of 
saving about one-half the coal that was needed ten years ago to 
traverse 1000 miles of ocean; but all that we can economise in 
that way will probably be far more than counterpoised within 
the next few years by that which is in itself being mainly 
brought about by this very mechanical skill in saving fuel. 
Sailing ships are doomed to rapid extinction in every civilised 
country. The mercantile marine of England and of the chief 
carrying nations is even now being revolutionised, and screw- 
propelled steamships are taking the place of sails, Everything 
will tend to expand this process, and, as it seems to me, the 
saving in coal effected must be far more than balanced by the 
immensely increased demand for steam coal thus arising. 

If our coal keep in price below that of all other nations, then 
we may expect, after this new steam marine has been universally 
realised, to maintain our position of being the greatest sea 
carrying nation on the earth. It is for the politician 
gravely to consider, however, whether even our maritime 
superiority as a naval power be not one of the considerations 
which enter into this momentous question of the husbanding of 
our coal, not only directly, but indirectly, and the last in the 
higher degree. The change from sails to steamships means a 
proportionate diminution of seamen and the substitution for 
them of stokers and mechanics, That is inevitable, and possibly 
in the end might be no matter for regret, if the steamships so 
handled be on the whole the more efficient instruments for war 
as well as for peace. 

But if our coal supply is destined in any way to raise the price 
to equality—or above that—of America, France, Belgium, and, 
above all, Northern Germany, our maritime carrying trade may 
find its way to other peoples, and the maritime supremacy of 
the future may be disastrously shared by us with them. 

The cost of house coal is now so great that, coupled with the 
enhanced cost of every article of life almost, we may pretty con- 
tidently expect some attempts to introduce the fuel-saving 
domestic stoves and cooking apparatus that have been brought 
to great perfection in Europe and America; but we are as 
immovable as Chinese in our established habits of life, and our 
fuel-wasting grates have much comfort and some real sanitary 
advantages attached to them. “In these, as well as the retrench- 
ments in fuel that may be undoubtedly effected in mumberless 
processes of manufacture dependent on heat or its equivalent 
power, I am ready to admit,” said Dr. Siemens, “ that the intro- 
duction of all coal-saving appliances involves a considerable 
expenditure—an expenditure which has to be conducted care- 

fully under the guidance of the mechanical engineer, but which, 
if properly directed, yields immediate and very ample returns.” 
They will therefore be slowly introduced, if at all; and we 
cannot forget that their introduction on any great scale will 
in itself involve some increase in the consumption of fuel by 
the necessary formation of new trades to supply the means for 





the desired economy. If once the desire to get rid of open grates 
got possession of our millions, one can easily see that stove and 
cooking apparatus making would become a new and a pros- 
perous trade and make its own demands on the coal-field. 

Perhaps the final issues of this great coal question—like the 
destinies of every nation that has had its growth, maturity, or 
decay—are very much beyond our reach. : 

All we, as engineers, can do is to show the paths that science 
points to in her applications, and so far as in us each lies to 
enforce the lesson ; and, as steam navigation, both have 
been very effectively done. Much more, however, is here pos- 
sible. Though we have reduced consumption by one-half in ten 
years, we are a great way still from its theoretic limit. The 
further path towards this undoubtedly lies in obtaining the 
means of working at a much greater steam pressure, and in de- 
vising methods—whether by forced combustion by artificial blast 
under pressure, or otherwise—of commanding an exact measure- 
ment of the air needed for perfect combustion, and no more, and 
of securing perfect combustion itself of the whole of the fuel, re- 
ducing it all to water, carbonic acid, nitrogen, and ashes. 

The construction of boiler must be the key to all this, for in 
the boiler the great sources of waste are found. In the engine 
there is not so much room for improvement, and that simply in 
improved methods of condensation. But in the boiler we want 
more heat, receptive surface, and better circumstanced as to taking 
heat from the fuel gases; maintain stoking and freedom from the 
present frequent admission of cold air ; security against priming, 
as well ae against the consequences of a temporary necessity to 
employ sea water alone ; and, most of all, such a construction 
as, with reasonable safety, will admit of very considerable in- 
crease of working steam pressure. 

Theory peremptorily affirms that every increase of pressure, 
equally well applied, must lead to economy of fuel. At Messrs. 
Laird’s noble works, where mavy sets of compound engines are 
in progress, I found 65 1b. per square inch to be about that in 
practice. At Messrs. Forrester and Co.’s, where several such 
engines are being constructed, and also at Fawcett, Preston, and 
Co.’s, the limit appeared to exceed this, and was stated at about 
80lb. But higher pressures have been attempted—reaching 
even 150 Ib. per square inch ; and although it is very difficult to 
get at the facts, accidents of a serious character are rumoured to 
have been not unknown. Almost all these compound engine 
boilers are of one general type, varied more or less as to the 
method of placing the tubes, and of firing either from one or 
from both ends—and in the latter case as to the modes whereby 
the separate draughts from the furnaces at opposite ends con- 
join before reaching the off-take. 

Externally they are plain cylinders, of from 9ft. or 10ft. to 
12ft. or 15ft. diameter, the lengths being from once to twice, or 
rather more, the diameter, and the ends flat, and stayed all over. 

At Messrs. Forresters’ I observed flattened and stayed sides 
to one boiler, semi-cylindrical at top and bottom, intended, as 
I understood, to carry 60lb. steam. These large diameters 
involve great thickness of shell-plates, from jin. to 1Jiv. thick- 
ness being in use. The joints are double riveted, and generally 
lapped. The holes are punched, and the riveting in the Liver- 
pool shops, though not so universally elsewhere, is done by 
machine. At Luaird’s the edges of the plates are all planed, 
which insures perfect caulking and perfect berth, and the rivets 
are closed by one of Tweddell’s hydraulic machines, elsewhere 
by steam The enormous diameter given necessarily to these 
single cylinder boilers, involving this great thickness in the 
plates of the shell, carries with it some serious evils, even at 
present pressures, and forms practically the difficulty as to largely 
increased pressure. Almost every element of uncertainty in boiler 
making is introduced by the use of these enormously thick plates. 
The material is not so certainly good as that of plates even of same 
iron when rolled down thinner. It is far from certain that no 
injury is done to the tenacity of such thick plates by bending to 
curved form, whether bent hot or cold, or, if any, how much. 
The strain on the metal by the punching is very severe, and yet 
its ill effects, if any, are not easily ascertainable. 

When through careless handling the plates do not fairly 
overlap—either upon each other, or upon lap-plates or angle-irons 
—the amount of hammering to which the edges are sometimes 
subjected may be destructive in a high degree, and from the 
rigidity of the plates themselves the strength of a riveted joint 
is probably a good deal less than that represented by the empi- 
rical formule deduced from experiments on the riveted joints 
of thinner plates. For the resistance of any riveted joint is 
made up of the shearing resistance of the rivets, the tenacity of 
the iron of the punched interspaces, and the frictional grip which 
one plate takes upon the other by the contractile pinch of the 
closed rivets. But with these very thick plates there can be no 
doubt that the latter element is very much smaller than is the 
case with thinner plates, whose surface inequalities are more 
perfectly moulded into each other by the grip of the rivets. 

These are some of the practical difficulties involved in attempts 
largely to increase the pressure on these compound engine 
boilers, and a grand field is open to the mechanician who can 
point out a method of constructing shells of adequate strength 
by the use of thinner plates. Diminution of diameter would 
meet the evil in one way, and it would seem that this might be 
done. Quite thirty-five years ago, if not more, the late Mr. 
Francis Humphreys, who was quite alive to the economisation 
of fuel by the use of high pressure and of expansion in marine 
engines, adopted in the Royal Tar six cylindrical boilers placed 
two and two over each other, and pads at what was then 
deemed a formidable pressure, viz., from 15 1b. to 20 1b. per 
square inch. That was in days when tubes in marine boilers 
were impossible, or assumed to be so, and with the old big flues 
only he was obliged to employ a cumbersome magnitude and 
other difficulties ; yet he actually did succeed in that ship, while 
these boilers remaind tolerably free from incrustation, in 
realising a saving of one-half the fuel consumed for the same 
work by the same sized engines and old boilers working at 
6 lb. or 7 1b, as put into the ship originally by Duffers and Co., 
of Aberdeen. Mr. Humphreys’ engires had distinct expansion 
valves and gear, and cut off at one-eighth to one-quarter the 
stroke. There was no difficulty as to priming found in his 
double stoved cylindrical boilers, and it does seem worthy of the 
consideration of the numerous firms now engaged in this great 
and growing compound engine trade, whether some form of 
Humphreys’ boiler might not be reverted to with advantage. 

I have given you in this communication a sort of echo of some 
of the thoughts that or have been suggested by the visit 
to Liverpool amongst the assembled mechanicians. A good deal 
remains, but I must reserve for another week some notices of 
the objects visited by the excursionists. Before concluding now, 
I may mention that the project of expending the whole of the 
capital of the Institute of Mechanical Engineers upon the 
erection of a home for it at Birmingham has not been received 
by the members with perfect unanimity or satisfaction. A large 
number are tly of opinion that no new house is needed, 
others think that no such large expenditure ought to be incurred, 
and afar larger number are decided in the view that if any 
house to cost £12,000 is to be built, it should be placed in 

. 





ident and 
council, urging that no steps further be taken until after oppor- 
tunity has been afforded for full discussion of the project by the 
entire body of the institution, and I believe the president has 
expressed his concurrence in this view. , 
It is not for your correspondent to utter any opinion upon this 


London. A memorial has been presented to the 


question. I may, however, remark that the advantage of an 
opportunity for full discussion by the entire body is exemplified 
by the analogous case of the Institution of Civil Engineers, which 
was thus saved from a very unwise and great expenditure as at 
first suggested by its council, and now finds itself well accom- 
modated at its ancient site at a far less cost. 





THE BRITISH ASSOCIATION. 
(From our Special Correspondent.) 
Bricuton, Thursday. 

Very good accommodation has been — here by the local 
authorities for the meeting of the British Association and its sec- 
tions next week. The reception room will be in the New Museum 
and Library at the Pavilion ; these rooms are entirely new, and 
as yet have not been used for any public purposes whatever ; at 
the present time men are busily engaged in their completion. All 
the places of meeting of the sections are within a few minutes’ 
walk of the reception room, and in some cases" conn 
with large hotels have been utilised for the purpose, as several of 
the Brighton hotels have large and elegant rooms suitable for 
public meetings, with a te entrance from the street. Sec- 
tion A (Mathematical and Physical Science) will meet in the 
Albion Hall, Albion Hotel, close to the Marine Parade, and 
commanding a fine view of the sea, Mr. Warren De la 
Rue will preside over this section; the vice presidents are 
Mr. J. Norman Lockyer, F.R.S., and Professor H. J. 8. Smith, 
F.R.S.; secretaries, Professor W. K. Clifford, M.A., and Mr. J. 
W. Glaisher, Section B (Chemical Science) will meet in the 
lecture room of the new museum; this room has a gallery outside 
which overlooks the reception room, with which it is connected 
by a staircase. Dr, J. Hall Gladstone, F.R.S., is president of 
this section; vice-presidents, Professor F. A. Abel, F.R.S., and 
Professor Williamson, F.R.S.; secretaries, Dr. Mills, Mr. W. C. 
Roberts, F.C.S., Dr. W. J. Russell, F.R.S,, and Dr. T. Wood, 
F.C.S. Section C (Geology) will meet in the Town Hall, in a 
large handsome room at the top of the building; the president of 
this section is Mr. Godwin-Austen, F.R.S.; vice-presidents, Mr. 
T. Davidson, F.R.S., Professor P. M. Duncan, F.R.S., and the 
Rev. J, Wiltshire, M.A.; secretaries, Mr. H. Woodward, F.G.S., 
Mr. L. C. Miall, Mr. G. Scott, and Mr. W. Topley, F.G.S. 
Section D (Biology) is as usual divided into three departments, 
each of which will have a separate meeting room in the Pavilion ; 
Sir John Lubbock, is president of the department of zoology and 
botany; secretaries, Professor Thistleton-Dyer, and Mr, T. 
Stainton, F.R.S.; Dr. Burdon Sanderson, F.R.S., will preside 
over the department of anatomy and physiology; secretaries, Dr. 
Gamgee, F.R.S., Mr. E, Ray Lankester, Professor Rutherford, 
M.D., and Dr. Pye Smith; Colonel A. Lane Fox, F.G.S8., is 
president of the anthropological department; secretaries, Dr. 
Charnock, Mr. F, W. Rudler, F.G.S., and Mr. J. H. Lamprey. 
Section E (Geography) will meet in the Concert Hall, which is 
one of the largest halls in Brighton, and has been selected for this 
section because of the large numbers who will probably attend to 
hear Mr. Stanley tell how he found Dr. Livingstone, and give 
what scientific information he can about the interior of 
Africa. The Concert Hall is a long sy with hotels 
at its extreme ends; in its interior it has an organ 
at one end, and a refreshment buffet at the other; if both of these 
are called into use the proceedings of the geographical section 
will be of a lively character. One of the entrances to the hall is 
in Middle-street, and the other in West-street. Mr. Francis Gal- 
ton, F.R.S., will preside over this section ; vice-presidents, Mr, C. 
R. Markham, C.B., Major-General Sir H. Rawlinson, and Major- 
General Strachey, F.R.S.; secretaries, Mr. H. W. Bates, Mr. Keith 
Johnston, Rev. J. Newton, and Mr. J. H. Thomas. Section F. 
(Economic Science and Statistics) will meet in the Old Ship Assem- 
bly-rooms, Old Ship Hotel ; president, Professor H. Fawcett, M.P.; 
vice-presidents, Mr. R. Dudley Baxter, M.A., and Mr. W. New- 
march, F,R.S.; secretaries, Mr. J, G. Fitch, M.A., Mr. E. Macrory, 
M.A., and Mr. Barclay Phillips. Section G. (Mechanical Science) 
will meet in the Friends’ Meeting-house, close to the Post-office, 
It is a quiet, neat, red brick building, with a lawn in front; inside 
it is plain even to ugliness; at one end there is a gallery with 
sliding shutters in front; by pushing one range of shutters up the 
gallery is cut off from the rest of the building, and then is used as 
a schoolroom ; by pulling down another range of shutters the 
space below the ery can be made into a separate room. The 
building is amply large enough for the ig = of the section. 
The president of Section G. is Mr. F. J. Bramwell, C.E. ; vice- 
presidents, Mr. J, Hawkshaw, F.R.S., Mr. C.W. Merrifield, F.R.8., 
and Mr. C. B. Vignoles, F.R.S. ; secretaries, Mr. H. Bauerman, 
F.G.S., and Mr. J. G. Gamble. The list of sectional officers may 
be altered before the meeting begins, and any changes will be made 
known at the general committee meeting next Wednesday morn- 
ing. The local secretaries are Mr. Charles Carpenter, the Rev. 
Dr. Griffith, and Mr. Henry Willett. 

The president of the British Association—Dr. W. B. Carpenter, 
F.R.S,—will give his opening address in the Dome, Pavilion, next 
Wednesday evening, at eight o’clock. On Thursday morning and 
succeeding days the sections will meet at eleven o'clock, as usual, 
On Thursday — there will be a soirée in the Dome ; on Fri- 
day evening, at -past eight, a lecture in the same place b 
Professor P. M. Duncan, F.R.S., “‘On Insect Me hosis.” 
On Saturday evening a lecture to working men, by Mr. William 
Spottiswoode, F.R.S., ‘‘ On Sunshine, Sea, and Sky.” On Mon- 
day evening Mr. W. K. ‘Clifford will lecture ‘‘On the Aims and 
Instruments of Scientific Thought,” and on Tuesday, August 
20th, there will be another soirée. 

The following excursions have been arrai :—Saturday after- 
noon, August 17th--(1) To Glynde station, for Glynde-place, the 
Chalk Pits, and Mount Caburn ; also to Glynde station, for Firle- 
place and Beacon ; (2) to Lewes, Southover, and Mount Harry, 


returning to Stanmer Park ; (3) to Worthing, thence to Ciss' % 
for the excavations by Captain Oliver, and then to Findon ; (4) to 
Bramber, then to Steyning and Wiston. Thursday, August 22nd 


, 

—(1) To Pevensey, Hastings, and Battle Abbey, thence to the 
Sub-Wealden == or to Norman Hurst epee of Mr. 
Thomas Brassey, M.P.) ; (2) to Arundel, Amberley, and Parham ; 
(3) to Chichester and Goodwood ; (4) to Portsmouth, for steamer 
through the Solent for Alum: Bay, the Needles, and Freshwater 
Bay, Isle of Wight, also to Portsmouth, for the Dockyard, Ship- 

ing, &c. ; (5) to Hayward’s Heath, for Paxhill, Wakehurst Place 
Vest Hoathly Rocks, and Whiteman’s Green Quarry, Cuckfield, 

The Brighton Natural History Society has organised a micro- 
scopic department to display the flora of Sussex at the soirées, 
mt there will be an exhibition of all the common and all the rare 
plants*of Sussex. Another interesting local matter connected 
with this meeting is the boring for coal at Councillor’s Wood, 
Noon Bur ancy f Brighton, is 3 extensive 

A y Burrows, the mayor o' maaking 

preparations to give a warm reception to the British Association, 
and Mr. Stanley will a one of his guests on the occasion. 
Brighton is very full of visitors just now, although the fashion- 
able season has not yet begun, The races have drawn 
numbers of people here during the last three days, but most of 
these will have by to-morrow. On Tuesday one of the pas- 
senger trains on the London and Brighton Railway came to a 
standstill for a long time in a deep cu , for want of sufficient 
engine power, the train being unusually heavy. _ 

On Saturday next the ae Aquarium will be opened ; it 
contains a few tanks 100ft. long, and A yy number of 
smaller size, at present with small fish : 
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RAILWAY MATTERS. 
A MOVEMENT is in progress in Halifax for bringing railwa: 
odation to the cane of the town, which is now nearly : 
mile distant from the railway station. 

THE Cawood Bridge, the works of which have been in progress 
for the past year and a-half, is now completed, and was formally 
opened to the public last week. It is an elegant iron structure, 
connecting the York side of the river Ouse, at Kelfield, with the 
town of Cawood, and is built on the swivel principle, with two 
Fg spans of considerable width, so that vessels can pass through 
the bridge without lowering their sails or casting off their towing 
ropes. In consequence of the increased means of communication 
by railway on the west side of the Ouse it had been long felt by 
the inhabitants of Cawood that a bridge, in place of the dangerous 
ferry, which had hitherto been the sole means of communication 
with the Kelfield side, was a matter of necessity for the inhabi- 
tants of the town and for the full development of the trade of the 
district. About three years ago the matter was taken in hand by 
Mr, W. H. Nicholson, the present chairman of the company, 
and an extensive landowner resident in the district. The 
bridge is built from plans furnished by Mr. Robert Hodgson, 
engineer to the North-Eastern Railway Company. The 
contracts for the iron were let to Messrs. Butler and Pitts, of the 
Stanningley Works, Leeds, and the contractor for the timber work 
and masonry was Mr. T. B. Nelson, of York.—Lceds Mercury. 

THE report of the London, Chatham, and Dover directors states 
that the result of the half-year’s working shows a gross receipt of 
£366,782, as compared with £319,820 for the corresponding half of 


NOTES AND MEMORANDA. 

THE aggregate area of the coal-fields so far discovered in the 
United States is 204,150 square miles. In eight States none has 
been discovered. Illinois has the largest area, being 40,000 square 
miles—Nebraska the least, being 4000 square miles. 

A WRITER in the Chemical News states that iodine is set free in 
sea water wherever rivers charged with offal and sewage meet the 
sea. Thus liberated, it passes into the atmosphere, and may 
sometimes be detected long distances away during the prevalence 
of favouring winds. 

AN enamel for copper cooking utensils is made by fusing 
together 12 parts white fluor-spar, 12 um, and 1 part borax. 
and dissolving the mass in water to a thick paste, which is — 
as a paint to copper vessels, and when dry thisisrendered adhesive 
by being thoroughly baked. 


| Dre the hand into a finger-glass until the water in it is warmed 


one degree. An amount of energy is withdrawn from that hand 


| sufficient to project that water to a height of 772ft., or, if the 


1871, being an increase of £46,962. The gross expenses amount | 


> Se ,651, as compared with £194,874, being an increase of 
777. 
of £150,131, earned at a percentage of 57°16, as compared with a 
balance of £124,946 for the corresponding period of 1871, earned 
at 60°93 per cent. The works at Blackfriars have not progressed 
to the satisfaction of the board. The works at the Holborn 
Viaduct station are in active ae. The loop line at Brixton 
was opened for traffic on the Ist of July, and passengers from the 
City to the Crystal Palace and the adjacent districts now perform 
the journey without change of ry > The sales of surplus land 
during the -year amounted to £51,846. The bill for autho- 
rising the construction by the South-Eastern Railway Company of a 
junction at Blackfriars, and also the bill of the Sevenoaks Com- 
pany for their Maidstone extension, has received the royal assent. 
As the improved position of the pany enabled them to raise 
capital at 44 per cent., the board believe it would be wise economy 
for the company to provide for itself the subsidiary accommodation 
required at the Holborn station, which will involve an expendi. 
ture of £34,000. The directors deem it absolutely necessary to 

rovide additions to the working stock, at an estimated cost of 

72,000, which will suffice for present necessities. 


THE report of the directors of the Great Eastern Company states 

that the gross revenue for the half-year ending the 30th of June 
last amounted to £1,102,085, against a gross revenue of £1,045,578 
in the corresponding half of 1871, showing an increase of £56,507 
The working expenses had been £586,606, or about 53} per cent. of 
the gross revenue, against £549,318, or 524 per cent,, in the corre- 
sponding half of 1871. The net revenue of the half-year amounted 
to £515,479, against anet revenue of £496,260 in June, 1871, showing 
an increase of £19,219, or £3 17s. 6d. per cent. of net profit. The 
metropolitan lines are in part now open for public traffic—viz., 
from Bethnal-green Junction toEdmonton and Walthamstow. The 
total length of new lines thus brought into use is 10} miles, and, 
so far as the short experience which the*directors have has enabled 
them to judge, a satisfactory result may be anticipated. The bill 
promoted by the company in the last session of Parliament received 
the royal assent on the 15th of May last. The half-yearly meeting 
will be made special for the purpose of obtainifig the sanction of 
the proprietors to the raising of an additional sum not exceeding 
£375,000. Itis also proposed to cancel £166,058 of the unissued 
stocks cf the company, and to raise an equal amount of capital in 
lieu thereof by the further issue of new stock. The London and 
North-Western Railway Company promoted a bill providing, 
among other things, for the construction of a line of railway form- 
ing a competing line with this company’s North Woolwich branch. 
The directors felt compelled to oppose this measure, which resulted 
in an agreement between this company and the London and North- 
Western and North London Railway companies for the utilisation 
of the railway of this company in lieu of the construction of the 
intended new line, and the agreement was confirmed by the Act. 
The direct pposed the bill promoted by the Metropolitan 
Railway Company providing for a further extension of time for 
the construction of that railway extending eastward from the pre- 
sent Moorgate-street terminus, which resulted in an agreement 
between the two companies being confirmed by the Act, under 
which the junction with this company’s system was to be com- 
pleted, ot the extension line between Moorgate-street and the 
unction is to be finished within the time limited by the Act. It 
is with much regret that the directors record the resignation of 
the Marquis of Salisbury as a director of the company. 


THE report of the directors of the oy pe District Compan: 
states that the traffic services during the half year ending the 30t 

of June, 1872, has been worked with satisfactory re ity and 
without accident, Six trains an hour running through in con- 
nection with the Metropolitan Railway from the Mansion-house 
station to Moorgate-street ; six trains from West Brompton to 
Mansion-house ; and two London and North-Western trains from 
Willesden, vid Addison-road and South Kensington, to the same 
terminus, had afforded about a four minute service over the most 
important portion of the system. By an arrangement lately con- 
cluded, trains have from the 1st inst. commenced running through 
between Moorgate-street and the Mansion-house on the outer circle 
vid Bishop’s-road and Addison-road, Kensington. Those trains 
will afford the means of intercommunication between the Dis- 
trict line and the important residential neighbourhoods served by 
the stations at Addison-road, Uxbridge-road, Latimer-road, Notting- 
hill, Westbourne-park, Royal Oak, and Bishop’s-road, and the 
directors hope that, as the advantages of this route become known 
to the public, a material increase of the traffic may be looked for. 
In connection with these trains through booking and interchange 
of traffic with the principal stations of the Great Western Railway 
will come into operation. The traffic worked by the company 
has been carried at a cost of ae cent, against 55°51 per cent. 
last half year, a result which the directors hope will} be con- 
sidered satisfactory. The earnings of the half year have provided 
for interest on the company’s liabilities, including land pur- 








chases and rolli , leaving a balance of £1017. The repair- 
ing shops and : a are now completed, and adequately furnished 
with tools and machinery. the present session of Parliament 


a bill was promoted for the construction of a railway three miles 
in length from a junction with the company’s line near West 
Brompton to the station of the South-Western at Barnes, 
at an estimated cost not ing £240,000 ,000 per mile, 
The object of the line is to 
of Walham-green, Fulham, and Putney, and to afford the means 
of direct access between the company’s railway and the Richmond 
and Windsor lines of the London and South-Western Railway Com- 
pany. The directors have been applied to by the promoters of the 
new line to work the railway on such terms as would be mutually 
beneficial and afford a reasonable probability of raising the capital 
for its construction, and the board are unanimously of opinion 
that the interests of the District Railway Company will justify 
them in making a provisional agreement, subject to the approval 
of the proprietors. The board, having fully considered the matter, 
have no hesitation in recommending that the agreement be carried 
into effect. The number of passengers (exclusive of 2223 season- 


ticket yo® carried during the Ps t ~ year was > 
against passengers in the preceding ear, 
exclusive of 1258 season-ticket holders, ° 





The net result of the traffic for the half-year isa balance | 


degree be Centigrade, to a height of 1390ft. above the earth’s 
surface-—three times the height of St. Paul’s,—Zyndall. 

Since the annexation of Alsace and Lorraine to Germany not a 
single steel works will be left in the east of France. These various 
works possess 200 blast furnaces, and 160 puddling furnaces, and 
produce about 140,00C tons of iron of all kinds per annum. One 
of the most important of the iron producing districts of France 
was the north-eastern, which included the country traversed by 
the rivers Moselle and Meurthe, and of which by far the largest 
portion has now been transferred to Germany. 

As the result of a series of experiments upon the influence of 
variously coloured light upon vegetation, Dr. Bert has arrived at 
the following conclusions : (1) That green light is almost as fatal 
to vegetation as darkness, (2) That red light is very detrimental 
to plants, though in a less degree than green light. (3) That 
though yellow light is far less detrimental than the preceding, it 
is more injurious than blue light. (4) That all the colours taken 
singly are injurious to plants, and that their union in the pro- 
portion to form white light is necessary for healthy growth. The 
Scientific American says this does not agree with the ideas of the 
Commissioner of Patents, who has granted a patent to Pleasanton 
— use of blue glass as an improvement in the cultivation of 

ts. 

THE temperature of the ignition of explosives has been deter- 
mined in Germany with the following results :— 


Cent. Fah. 

deg. deg. 
Chassepot percussion powder .. 191 374 
Fulminate of mercury... .. .. «2 «2 «+ «- 200 392 
Sulphur and potassium chlorate (equal parts) .. 200 392 
Gun-cotton ..  -. soe oe oe oe te we 220 


Nitro glycerine ™ 257 
Sporting powder .. 


288 





Cannon powder .. .. .. .. o 295 ‘ 
Picrates of mercury lead and iron ., 296 564°6 
Picrate powder for torpedoes .. 315 698°8 
- * muskets 358 676-2 
camnmon.. .. 380 715°8 


ACCORDING to Reinsch, on treating gas liquor with sulphate of 
lime at a temperature of 50 deg. Cent. the carbonate of ammonia 
in the liquor is pletely d posed, with evolution of carbonic 
acid and formation of a yellowish solution of sulphate of ammonia, 
smelling strongly of tar. The tarry constituents are not easily 
separated from the salts of ammonia, If, however, the solution 
is dried at a moderate heat till no more aqueous vapours are given 
off, and the residue is then heated in a porcelain capsule covered 
over with a ~ of mica, the mass assumes first a rose colour, 
then a purple red, whilst the mica is coated over with benzoic 
acid in shining crystalline needles, Over this crust is a tender 
woolly sublimate, consisting of sal ammoniac and sulphate of 
ammonia. If the residue is treated with water and filtered we 
obtain a colourless solution of sulphate of ammonia, and on the 
filter remains an aniline brown colouring body. 

WHILE the scarcity of coal is alarming the inhabitants of our 
island, the Italians are making great efforts to utilise their own 
products in a way that will render them independent of the 
very coal crisis. Lignite is procured from the mines of Monte 

ufoli, which is being more and more widely used in the peninsula. 
It burns well in fireplaces without making any noise, and experi- 
ments have been made which have proved it not very inferior to 
the most expensive Newcastle coal, one quintal of the former 
being equal to three quarters of a quintal of the English coal. 
This material is already being used in distilleries, and it is likely 
to be employed in the fusion of the iron of Elba, as it contains no 
element injurious to that mineral. It will be all the easier for 
Italy to be independent of our coal, as the inhabitants consume 
charcoal in their kitchens in a very economical manner, their 
expenditure being about one tenth of that of an English culinary 
establishment. 


M. Q@AILLETET has investigated the influence of pressure on the 
ra of gases, He fixed two platinum wires in the end of a 
thick glass tube, into which the were passed, The spark 
from an induction coil conn with three Bunsen elements 
passed between the wires. At ordinary pressure the bright lines 
of the spectra of the gases appeared on a slightly illuminated 
ground, and as pressure was increased they grew Gddhter; but 
they by and by became merged in a continuous spectrum, whose 
brightness also increased with the pressure. At a certain pres- 
sure (between forty and fifty atmospheres) the discharge suddenly 
ceased ; and though the battery power was increased, and the dis- 
tance between the platinum wires reduced to one-half millimetre, 
it was not possible to obtain the spark beyond this point. It is 
thus seen that a spark, which es easily in the rarefied gas of 
Geissler tubes, or the electric » meets with considerable 
resistance in compressed gas. The brightness of the spark at the 
point beyona which the discharge is unobtainable is 200 times 
greater than at ordinary pressure. 

A RETURN containing ‘“‘an account of the quantities and 
declared value of coals, cinders, and patent fuel exported from 
the several ports of England, Scotland, and Ireland to foreign 
countries and British settlements abroad in the year 1871” is a 
parliamentry paper of especial interest just now, when we are 
told that our supply of coal for home use is so restricted as to 
make necessary an addition to its price of from 20 to 30 per cent. 
The cinders and the patent fuel are items with respect to the 
exportation of which no reasonable objection can be offered by the 
householder, for the quantities sent out of the country during 
last year amounted respectively to 341,865 tons and 198,115 tons 
only. But the coal se is a more serious affair, the exports 
for the year reaching a total of not less than 12,208,009 tons, an 
advance of upwards of a million tons on the exports for the 

revious year. The chief port whence it is shi is, of course, 








4 or 
out the intermediate districts | with 1,540,844 


ewcastle, which last year thus disposed of 3,238,038 tons, more 
than one quarter of the total — Cardiff comes second, with 
shipments amounting to 2,029,708 tons, and Sunderland third 
tons. Havi to its position in relation to 
| the coal-fields, the export from London is considerable, amounting, 
as it did last year, to 91,095 tons. The principal drain comes 
from Germany, which takes 2,331,304 tons—more than Cardiff 
could wos og if Germany were its sole customer. France follows 
Germany in the list with an import of 1,968,227 tons. All the 
nations of the earth, from China (which in 1871 took 90,575 tons) 
to Peru (which in the same period received 109,393 tons) come to 


MISCELLANEA. 


THE Harbour Commissioners of Aberdeen have resolved to 
invite the Prince of Wales to lay the foundation stone of the new 
breakwater now being erected at that port. 


AN original and audacious form of robbery has been practised 
on the London, Brighton, and South Coast Railway Company. 
A woman was detected carrying off three curtains and a carpet 
from a first-class carriage on their line, and when arrested seven 
first-class tickets were found upon her, 

A contract having been recently entered into between the 
Italian Government and the Peninsular and Oriental Company to 
conduct a steam mail, passenger, and goods service to and from 
Venice, Ancona, Brindisi, and Alexandria, in connection with 
their existing line between the two last-named ports. The first 
vessel left Venice on Friday, the 26th ult., the Ceylon, Captain 
Evans, being selected for the purpose. 

A NEW line of steamships is about to be established to run 
between New York and Ireland, for the transportation of both 
freight and passengers, The pioneer vessel of the line, the iron 
screw steamer Nada, will leave for Dublin and Belfast on 
the 10th of August. The ships of the new line are to be pro- 
vided with accommodation for about thirty first-class passengers 
each, and they will be fitted up in the most elaborate: manner, 

Dvurtnc the congress of the Mechanical Engineers in Liverpool 
a number of the leading members, specially interested in — oe | 
appliances, paid a visit to the works of Messrs. Walker, Campbell, 
and Co., of Deldqveutehctnest, to inspect the peculiar process of 
manufacturing Haines’ patent lead-encased block-tin pipe, the 
sanitary advantages of which, especially in my the lead- 
poisoning of water, &c., have been acknowledged by the leading 
analysts and mechanicians in this country. 

A NEW wine or liquid measure has been introduced, which con- 
sists of two cylinders, one within the other, a hollow space inter- 
vening. The top of the inner cylinder is lower than the outer 
top, and a sloping shelf covers the hollow space between, with the 
exception of an inlet, opposite the pouring ip. The exact measure 
of liquid required is obtained when the lower top is reached, and 
any festhes flow of course runs through the lip ; none of this sur- 
plus comes out, but it is readily put back by reversing the measure. 

THE gross produce of the London coal tax of 13d. per ton 
amounted in the year 1871 to £351,716; but a drawback of £47,287 
and the expenses of management reduced the produce by £53,059. 
The gross duty on coals brought into the port was £149,374; on 
coals brought by railway, £201,499; by inland navigation, £358 ; by 
road, £485, The net produce of the 9d. duty was paid to the 
Thames Embankment and Metropolis Improvement Fund ; the 
City’s 4d. duty was applied in payment of interest on loans for the 
Holborn Valley and Cannon-street improvements. 

Messrs. RALPH HEATON AND Sons, a Birmingham firm, have 
undertaken a very heavy Government contract for “blanks,” 
ready for coining. The value of the coin will be £1,000,000, to 
be divided as follows :—£600,000 in florins, £300,000 in shillings, 
£85,000 in sixpences, £15,000 in threepenny pieces; the whole 
weighing over 110 tons. The presses will be lent | Messrs. 
Heaton and Sons to strike off some of the coins at the Royal 
Mint, and the contract states that the minimum delivery must be 
£10,000 value per day. 

THE State in Germany is beginning to take care of the indus- 
trial population. The Provinzial Correspondenz announces that 
the Prussian Government has introduced the system of advancing 
money to the miners employed by it for the erection of houses 
near the mines where they are at work, of which they will become 
the owners. These subsidies vary from 250 to 300 thalers, but 
some of them are as much as 500, and are advanced without 
bearing interest. In some cases, especially in Upper Silesia, the 
State also gives the site, and with this view it has bought large 
tracts of land to serve for the colonisation of the labourers, 

THE first statutory meeting of the Chillington Iron Company 
was held last week at the Queen’s Hotel, Birmingham; Mr. Bar- 
ker, chairman of the Company and of the South Staffordshire 
Ironmasters’ Association, presiding. The chairman stated that 
the company had only been four months in existence, but so 
great had been its success that the directors resolved to pay a 
dividend of 4s. per share on the 15th of August. As the concern 
was amply provided with every necessary for carrying on its busi- 
ness, no capital was required from the share account, and only 
£315,000 of shares had been allotted to cover the cost of purchase. 
£35,000 remained unalloted, and the directors had no occasion to 
use these shares. Mr. S. 8. Lloyd, banker, said that he had had 
the property of the company valued by an eminent valuer on 
behalf of himself, and there was a surplus (over and above the 
company’s valuation) of £85,000. 

THE Standard says:—‘‘Sir G. Jenkinson calculates that the 
utmost liability which could fall on England under the proposed 
arrangement for the construction of the Euphrates Valley 
Railway would be £300,000 a year. That would be assuming 
the Turkish Government to fail in paying anything, and the 
railway to do the same—two very unlikely suppositions. It 
therefore seems that if we wish for the Euphrates Valley Rail- 
way, we have the chance of getting it, and we know the cost. 
Time will not lessen our need of such a line, but rather increase 
it. The political importance of the route is an immediate con- 
sideration, and events are likely to make us feel this quite as 
deeply in the future as in the past. For commercial purposes the 
utility of the route is certain to undergo great development. The 
Red Sea route may compete with the railway, but there is room 
for both. The Euphrates route will be gradually enhanced in its 
importance by the completion of the works now in progress at 
the harbour of Kurrachee, and by the construction of the Indus 
Valley and the Lahore and Peshawur railways, whenever that 
may take place. The of tothe Punjaub will thus be rendered 
easy, and the hold of England on her Indian territories 
strengthened.” 

A NEW patent apparatus for the instantaneous lighting or ex- 
tinguishing of gas-lamps has just been successfully tried at Preston. 
The apparatus constituting the invention looks like a moderate- 
sized ier inkstand of glass, surmounted by a tube of the same 
material, with a metallic top; and by screwing off the burner it 
can be very easily attached to any lamp, chandelier, pipe, or 
ordinary gas jet. The base or globular portion is filled with a deep 
red coloured liquid—a simple chemical mixture, with no combus- 
tible properties, almost without smell, and so cheap that three 
pennyworth of it will serve one lamp for twelve months, Over 
this liquid, and within the glass tube, there is a plate of zinc, 
along with a piece of graphite or gas coal, and between these and 
a thin coiled platinum wire fixed over the cap of the general vessel 
into which a gas burner is inserted galvanic communication is 
obtained. A pipe, to be screwed to that up which the ordinary 
gas supply flows, runs through the base of the vessel to about the 
centre of the surmounting tube ; pressure brought to bear upon 
the gas in this pipe causes, by small collateral openings, a simul- 
taneous depression upon the chemical solution which occupies a 
lower level in two side tubes ; the gas occupies the vacuum caused 
by the displaced liquid, and then ds to a chamber in connec- 
tion with the burner ; whilst the displaced liquid is pressed into 
two side tubes effecting contact with the zinc and graphite, gene- 
rating galvanic activity, which is communicated to the platinum 
wire, and exciting the catalytic power of the wire, which, when 
exposed to the ascending jet of gas, results in immediate, almost 
instant ignition, Each lamp requires one of these ap- 








England for coal, and they paid for it in a single 1 
of f ight charges, £5,879,680, No single Sgevign coum , how- 
ever, draws from the coal-fields a supply as large as London 


annually requires. In 1871 London received by sea alone 2,762,712 
tons, and if we add to this what dail hes the metropolis by 
the various lines of railway, we be able to form some 
— of the smoke producing powers of the city and its 








pliances; but, as stated, they are cheap, and the price of the 
requisite liquid may be termed nominal. The apparatus is 
virtually self-acting ; it requires no skilled hands to superintend 
its operations ; it may be attached by a novice; it may be re 
plenished at any ordinary chemist’s s' 10p for a few pence per year ; 
it needs nothing but fixing, and then being subjected to the simple 
action of gas pressure, 
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BORING MACHINERY USED IN THE CONSTRUCTION OF THE PASSY WELL. 


[For description, see page 92 ] 
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MESSRS. TUXFORD AND SONS’ CARDIFF COMPETITIVE BOILER, 
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WE give above a longitudinal and a cross section of the boiler | which plates operate in taking up heat and transmitting. It has feed pump draws. The feed thus takes up much of the waste 
of the 8-horse power portable engine sent to Cardiff for trial by Messrs. | been proved by Peclet that a plate of any metal can conduct very heat of the gases, but it is further warmed by a very ingenious 
Tuxford and So: f Boston. It will be ath etanl | much more heat than its surface will absorb or give out. In this arrangement, the details of which we do not consider ourselves at 

RRER SEG WON, ed : Lens at OW1D8 | crown plate we have the absorbing and emitting surfaces very liberty to make public. It will suffice to say that a portion of the 
to an accident to the fly-wheel of this engine shortly after its run | much increased by the double set of ribs—one set to take up heat exhaust steam is mixed with the feed-water, and that a tempera- 
began no trial was made of its powers, a fact much to be regretted, | from the furnace, the other set to give it out to theawater. There ture or 212 deg. is thus easily obtained. 
as the engine as a whole embodied several peculiarities. The | is not the least fear of the ribs in the furnace being burned out. The following particulars of the boiler will, we think, supply all 
most noteworthy feature of the boiler is the construction of the | They are certain to keep cool so long as the crown plate is covered the additional information required as regards dimensions :—The 
fire-box crown, which is of cast copper, of very moderate thick- | with water. The scheme might, we think, be adopted in locomo- barrel of the boiler is 2ft. 10in. diameter outside, and 5ft. 9in. 
ness, ysin. It is enabled to withstand the pressure to which | tive engines with much advantage, as it would dispense at once long. There are forty-one tubes, 6ft. long, and 24in. diameter out- 
it is exposed by a double system of oo those outside with the costly and heavy bridge-stay at present used. side. The grate surface used at Cardiff was exactly two square 
running across the box, and those inside running longitudi-| It will be seen from the longitudinal section that the forty-one feet. The heating surface of the fire-box is 30'4 square feet ; that 
nally. These ribs are of course cast in one piece with the plate. | tubes deliver the products of combustion into an internal or | of the tubes, 161ft. Total heating surface, 191°4. The engine 
The arrangement is extremely ingenious, and shows no small | second smoke-box. The annular space between the two smoke- | has a Qin, cylinder, with a stroke of 12in., and is fitted witha 
knowledge on the part of Messrs. Tuxford of the principles on | boxes is kept full of water, and constitutes a tank from which the | double slide, the part of cut off being adjustable by hand. 











SPENCER’S ROTARY PUDDLING FURNACE. 


LONCNUDINAL SECTION 
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CHAN LIN! district, where the several mechanical had been ; at the establishment of Messrs. Hopkins, Gilkes, and Co., and 
—— ICAL PUDD G for the of the mem and Steel | also a brief account of the results obtained by Mr. Spencer with 
and their Ww to the North of his operation at Messrs. ‘s, West 
(From our Special Correspondent.) ho the machine then in Messrs. Richardson's, W. 
THE last article upon theabove subject in THe EnGrvgsr | at the conclusion of the last meeting held in London. At that ee ee It was promised that engravings and full 
for April 12th, and was written after a visit to the Middlesbrough | time full particulars were given of the working of Danks’ machine | description of the latter machine should shortly appear, but these : 
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have‘deen kept back until now, as Mr. Spencer was then con” 
structing a machine to puddle one ton at each heat. The new 
machine was completed last week, and successfully working night 
and day, so that I am enabled to speak of the trial heat, and the 
remaining results form the subject of a paper read before the 
members of the Iron and Steel Institute this week, and to which 
no doubt, you will allude. Whilst Mr. Danks was engaged 
perfecting his machine in America Mr. Spencer was also actively 
at work in this country experimenting with a revolving puddling 
machine, Much labour of both body and mind had been expended 
in this direction, and no one had worked harder and been 


more indefatigable than Mr. Menelaus, the manager at 
Dowlais; in fact, as has since transpired, he produced 
a machine almost identical with that of Danks’; but in 


one respect he failed, there was one difticulty he could not sur- 
mount, and that was finding a suitable fettling or lining for the 
interior of his furnace. Mr. Spencer, as early as 1868, whilst 
engaged under Mr. Edward Williams, at the Middlesbrough 
Ironworks, from many experiments was convinced that ‘‘ best 
tap” was the most suitable lining for revolving puddling 
machines, if it could be effectually secured to the revolving 
chamber. This ‘‘ best tap,” which is a very pure oxide of iron free 
from silica, and is the cinder produced by heating wrought iron in 
*‘mill,” ‘* balling,” or other furnaces, is easily reduced to the 
liquid state, and can, therefore, be fastened with facility upon plates 
containing dovetails or other suitable projections. The first pud- 
dling machine upon Mr, Spencer’s principle was erected by himself 
at Messrs. Richardson and Sons, West Hartlepool Rolling Mills, 
in 1870, where he had been appointed manager. It was a small 
machine, and only fitted to puddle about 5 ewt. at each heat; 
the time usually occupied in converting this charge averaged fifty 
minutes. This machine being the first, and only temporarily 
erected for experiment, although not giving remarkable results, 
was sufficiently successful to convince Mr. Spencer and the 
Messrs. Richardson of the correctness of the principle, and they 
thereupon commenced a second machine capable of puddling 
10 cwt. - heat. This machine I saw working, but before giving 
the results it will be well to explain it. The annexed engraving 
gives in Fig. 1 a general plan view of the fire-grate and stack, 
with the improved converter on revolving chamber between them. 
Vig. 2 is a longitudinal vertical section of these; and Fig. 3 is an 
end elevation of the revolving converter on its roller carriage. « 
is the fire-grate, similar in construction to those of ordinary 
puddling furnaces, and can be worked with an open 
grate, or with blast if required, a culvert b being provided for its 
introduction. The bridge end of the grate terminates in a cylin- 
drical orifice ¢ opening into the converter. The stack d has also 
an orifice, neck, or throat e, leading thereto out of the converter. 
Near the bottom of the stack is a door f with a spy hole f*, through 
which the operation of conversion can be observed. By inspecting 
the end elevation, Fig. 3, it will be noticed that the interior of the 
converter is composed of four sides arranged in the form of a 
regular square, and has two ends, Instead of the square a figure 
of three or more sides may be substituted, and it need not of 
necessity be a regular figure. ‘The rhomboidal or skew disposition 
of the sides with relation to the longitudinal axis of rotation, as 
shown in Fig, 1, is preferred, but it does not constitute a feature 
of the invention, excepting in combination with the forms 
described. 

The converter is a box-like vessel with circular openings *, h*, 
in its ends g, h, corresponding and communicating with the cir- 
cular openings ¢c and e from fire-grate and into stack. The ends 
g, i, ave circular vertical plates of cast iron, with rims, flanges, 
and ribs, &c., thereon, and with the openings g*, h*, cast in. The 
outer flanges or rims enable the ends to rest and revolve upon the 
rollers i* of the roller carriage i, which, by means of its wheels 7, 
is free to be easily moved upon the rail plates 4, and with 
the converter thereon bodily conveyed from the position 
shown between the stack and fire-grate for the purpose 
of fettling or repairs when required. g? and i? are large 
spur wheels, secured to the end plates g and h respectively, for 
giving the revolving motion, and are worked from pinions, as at m 
in Fig. 5, driven by a pair of small engines. The surface of the 
ends 7, h, inside the converter, are cast with dovetailed honey- 
combings or cells for holding the fettling n, as in Fig. 2. The 
sides of the converter consist of skeleton cells, trays, or boxes p, 
lined with fettling and bolted to the ends g, hk. _On two opposite 
sides of the converter are hinged honeycombed doors gq having in 
them charging holes q* and spy holes ¢*, and these doors may be 
opened singly or together for the purpose of withdrawing the 
charge. To explain the revolving chamber clearly, yet briefly, in 
the inventor’s own words, and without reference to the engravings, 
it is of the rhomboidal form, supported at the ends by large discs 
at right angles to the axis upon which it is made to revolve. 


The transverse section is square; longitudinally, two of the 
sides are parallel to the axis of rotation, and the other two sides, 


although parallel to each other, are pitched slightly diagonal ; the 
diagonal throw is intended to give to the charge a motion from 
bridge to flue and vice versd. By the square form and diagonal 
sides the iron is made to travel over the whole surface in a very 
effectual manner, even if the speed of rotation be one to two 
revolutions per minute. Not only are,the flat sides found the 
best for thoroughly agitating the iron, but for allowing the lining 
to be equally distributed upon the four sides, thus securing a 
uniformly smooth surface throughout the interior, which can be 
easily fettled with molten cinder or ‘‘ tap.” Where the chamber 
is connected to the furnace grate and to the stack loose rings are 
made to butt against it, allowing it freely to rotate, and very 
simply securing the joint; the rings are kept well up to their 
place by levers and balance weights. 

The fettling is secured to the interior of the revolving chamber 
in the following manner: —~Each trough or honeycombed ‘section is 
filled with molten tap before being placed in position, and the 
ends are made up of tap bricks, cast into moulds of the required 
shape, and the whole is cemented together with molten tap, 
charged to the interior through the hole provided in the doors of 
the machine, As I saw it working the pig iron was first melted 
in a cupola and then introduced to the converter by means of a 
wrought iron trough inserted at the door in the back of the stack, 
through the body of the stack and the neck of the furnace. The 
converter was then made to revolve slowly, and the metal became 
thoroughly agitated, as could be seen through the spy hole at the 
back of the stack, until it came to the boil; the vessel was then 
shortly stopped for a time, and again set in motion, till 
the metal assumed the granular form and then balled, when 
it was ready to draw. The whole time occupied was 
only about sixteen minutes. The heat came out in several 
balls, which were first shingled and then rolled into bars, The 
quality of the iron produced was excellent, and specimens of 
hoops, rails, and smaller sections of iron were shown that could 
scarcely be excelled considering they were made from common 
Cleveland pig. The quality has been proved to be undoubtedly 
good by working, by fracture, and by analysis. The second 
machine of Mr, Spencer showed itself to be a great improvement 
on the first, as it converted double the quantity of iron in half 
the time. 

As was before intimated Mr. Spencer has constructed still 
another machine, which has only within the last few days been 
put in operation, It is of sufficient capacity to convert one ton of 
metal at each heat, and differs from the one we have described in 
that the rhombeidal form is dispensed with, and there is conce- 
quently no diagonal throw, all the sides being parallel to the axis, 
the troughs also, instead of being placed longitudinally, are fitted 
parallel with the discs or ends of the converter. the ends of the 
troughs fitting in angle frames at the four corners. By this 
arrangement the troughs are shorter and less liable to be broken 
by the expansion caused by the extreme heat. The first heat 
worked in the new furnace as a trial was puddled and balled in 
thirty minutes, producing six bars weighing 1588: lb. when 
hammered and rolled off, The altered form of the new furnace 








has the advantage of simplicity of construction and maintenance, 
but one hardly would have thought that the process of conversion 
would have been carried out so successfully and pote, and that 
the heat would be so well divided without the diagonal throw, as 
the metal can scarcely be so much agitated; but Mr. Spencer 
informs us that the machine works very well in its new form, and 
that the heat is just as easily divided, but the balls are cylindrical 
or oblong instead of being spherical. 

There is one important point in which the puddling machines of 
Mr. Danks and Mr. Spencer differ, and that is the manner in 
which the heats are produced. From Mr. Danks’ machine the 
charge comes in one ball, whilst Mr. Spencer divides the balls as 
required in the converter by the heat and speed; of course this 
cannot be done to a nicety, but he maintains that it can be 
worked sufficiently nearly for all purposes, There are very many 
arguments on both sides of this question, and it is far from a 
settled point which preponderate. Space will not permit of my 
going into the matter here, but it will no doubt be brought 
forward in discussion at the present Iron and Steel Institute 
meeting, so that I may refer to it again. 








THE IRON AND STEEL INSTITUTE OF GREAT 
BRITAIN.—MEETING IN GLASGOW. 


(From our own Correspondent.) 


THE fourth provincial meeting of the Iron and Steel Institute 
of Great Britain took place in Glasgow this week. A special 
interest attached to this, the first visit of the Institute to Scot- 
land, and the arrangements made for the general routine of busi- 
ness, and especially for the inspection of the most important and 
notable works in and around Glasgow, were of the completest 
character. 

The first provincial meeting of the Iron and Steel Institute was 
a ge enough held in Middlesbrough, the capital of 
Cleveland, ‘‘The youngest child of England’s enterprise,” as it 
was termed years ago by Mr. Gladstone. There were two reasons 
for this fitness. It was in Middlesbrough where the Institute 
may be said to have had its birth; and the same town supplied 
the most extraordinary example on record of the rapid develop- 
ment of the industry which the Institute specially represents. 
Merthyr Tydvil, in South Wales, was selected for the second 
provincial meeting; and Dudley, in South Staffordshire—the 
oldest iron producing district, probably, in the world—had the 
honour of the third visit. Compared with all these places, 
Glasgow has equal, if not superior, claims upon the consideration 
of the Institute. The iron manufacture of Scotland dates back to 
an early period of the last century; and most of the older Scotch 
ironworks have a world-wide reputation. It was due to the 
discovery of the blackband ironstone by Mushet, and to the inven- 
tion of hot blast by Neilson, that the trade as a whole has enjoyed 
such exceptional prosperity during the last half century. But, 
more than its tupditions and reminiscences of the past, the present 
aspect of the industrial relations of Glasgow are full of interest to 
scientific and mechanical men, for shipbuilding yards, engineering 
establishments, ironfounding works, forges, factories, and iron- 
works of great magnitude, either in the city, or in its immediate 
suburbs, were made available for the inspection of the Institute ; 
and it is doubtful whether in any other part of her Majesty’s 
dominions they could have witnessed our staple industry in such 
a variety of aspects, and with such a multitude of ramifications. 

The business proceedings of the Institute commenced on Tuesday 
afternoon in the Corporation Galleries, Sauchiehall-street, kindly 
placed at the disposal of the council by the Lord Provost and 
magistrates of the city. At half-past two o’clock Mr. Henry 
Bessemer took the chair, being accompanied to the platform by 
the Lord Provost, of Glasgow, several magistrates, and a fair 
representation of the council of the Institute. 

On the platform, in addition to the president (Mr. Bessemer), 
the general secretary (Mr. Jno. Jones), and the foreign secretary 
(Mr. Forbes), there were—Sir John Alleyne, Bart., Butterley Iron- 
works; Mr. Menelaus, manager Dowlais Ironworks; Mr. Josiah 
T. Smith, Barrow Steel Works; Mr. Edward Williams, manager 
for Messrs. Boleckow, Vaughan, and Co., Middlesbrough; Mr. 
Robert Casseils, Glasgow Iron Company; Mr. Kitson, Leeds; Mr. 
David Forbes, F.R.S.; Mr. K. Napier, C.E.; Mr. Jeremiah Head, 
Middlesbrough ; Mr. James Hunter, Coltness Ironworks; Mr. 
Walter Neilson, Summerlee Ironworks, Xc. 

The President, in introducing the business of the meeting, said : 
—It is with great pleasure that I find myself once again face to 
face with the members of this Institute, especially under such 
favourable circumstances. It has been a matter of more or less 
difficulty with us, at most of our former meetings, to accommo- 
date the numerous and growing members of the Institute in the 
way that its importance rendered it desirable. On the present 
occasion, however, we have no complaints to make on this account, 
We have, fortunately for us, had the advantages which these 
rooms present placed at our disposal, and rooms more convenient 
for our purposes we could scarcely have. I am sure you will all 
be gratified when I tell you that we owe the facilities of these 
rooms to my friend on the right, the Lord Provost of Glasgow, 
who, in connection with his colleagues, has kindly placed them at 
our disposal, 

The Lord Provost next rose and offered a few words of welcome 
to the Institute. He said he was sure he only expressed the feel- 
ing of every one who had anything to do with the management of 
the city when he said how happy they were to meet such a large 
and influential association and so many talented individuals. 
They were always pleased to find eminent men coming to visit the 
city, especially when they were connected with a trade on which 
the city of Glasgow so much depends, Glasgow was the centre of 
the Scotch iron trade, and in regard to iron shipbuilding the trade 
was as extensive as that of any city of the kingdom. During the 
last nine years we had turned out no less than 1,500,000 tons of 
shipbuilding from the Clyde. His lordship concluded by express- 
ing a hope that the meeting would prove a pleasant and agreeable 
one. The magistrates had the greatest pleasure in placing the 
Corporation Galleries at the disposal of the Institute; and while he 
trusted they would have some comfort within doors, he hoped the 
weather would be such as to afford an opportunity of visiting 
some of the Highland lochs and the scenery round Glasgow, which 
was well worthy of attention. 

The President then said:—In the various scenes of iron manu- 
facture, which it has been our good fortune to visit in connection 
with the meetings of this Institute, we have discovered that each 
locality has become famous for some special branch of iron 
manufacture. The circumstances leading to this are various. In 
some cases the demand of that particular part of the country help 
to give a special feature to the trade; in others, the nature of the 
localities and the kind of the fuel also —— it considerably. 
Scotland, I need not tell you, is known all over the world, and 
wherever civilisation has advanced Scotch pig iron is found; and 
a very valuable material it is for our manufactures. Not 
only is it a useful material in a raw state, but the 
manufacture of it in this country has now arrived at considerable 
perfection. The fine castings and hollow work are so well known 
to you that I need not dilate uponit. The value of pig iron to us 
all is My considerable, and is universally appreciated. But 
Scotland has not been behind in any department of the manufac- 
ture of iron. To this country we owe some of the greatest 
improvements that have been introduced in our trade. The 
discovery by Mushet of the blackband in Scotland has given an 
impetus to the trade, by providing us with a weledal so well 
—— for fine castings. In later times the manufacture of 
malleable iron has also very considerably increased. There are 
many other subjects on which I might speak to you, but there is 
one so marked that it is impossible to pass it over. I refer to the 
introduction of the hot blast by Mr. Neilson. Scotland 


the invention is now universally re as a necessity in the 
iron manufacture of this country. The president concluded by 
a the secretary to read the recommendations of the 
counci 

The Secretary (Mr. Jones) said the council had considered the 
propriety of recommending to the meeting the name of a gentle- 
man to serve as president for the two years commencing at the 
next annual meeting, and they had unanimously agreed to name 
Mr. Isaac Lowthian Bell, Newcastle, as president-elect. 
That nomination left a vacancy in the vice-presidency, 
which the council pro to fill up by recommending that Mr. 
Edward Williams, Middlesbrough, should be appointed ; and for 
the vacancy caused by the retirement of members: Mr. W. 
Menelaus, Dowlais; Mr. Josiah T. Smith, Barrow; and Mr. 
Walter Williams. The following gentlemen were also recom- 

ded bers of il: Messrs. W. S. Roden (Stoke), C. 
W. Siemens (London), H. Sharpe, Walter Neilson (Queenshill), 
and James Hunter (Coltness). 

herd recommendations of the council having been unanimously 
ado * 

The Foreign Secretary (Mr. Forbes) read the following list of 
gentlemen representing the foreign iron trade who bad announced 
themselves as attending the meeting. United States—Joseph 
C. Butter, John C. Peebles, C. H. Morgan, and B. C. Louth; 
France, M. Michel ; Sweden, H. Brusewitz ; Belgium, M. Jordain, 
M. Taskin, M. Tabon, M. Deby. Several other foreigners, he 
added, had arrived, but had not yet announced themselves. 

The Secretary afterwards read the report of the gentlemen who 
had been appointed to scrutinise the voting papers, and stated 
that eighty new members had been admitted, and that an addi- 
tional thirty gentlemen had been passed by the council. 

Mr. James Geikie, F.R.S.E., of the geological survey, then 
proceeded to read his paper on ‘‘The Coal and Ironstone Strata 
of the West of Scotland,” the reading and discussion of which 
occupied the rest of the time available. 

The Institute resumed its sittings on Wednesday morning at 
half-past ten o’clock, Mr. Henry Bessemer again presiding. There 
was a larger attendance of members than on the previous day. 

Mr. John Mayer was called upon to read his paper on “‘ The 
Rise and Progress of Iron Manufacture in Scotland.” After a few 
preliminary apologetic remarks, the author went on to state that 
iron smelting in Scotland dates back to the year 1760. In that 
year, and on the opening day of it, the first blast furnace was 
blown in at the Carron Ironworks. Carron has ever since held an 
important place in the annals of the Scotch iron trade, Carron 
was selected as the site of ironworks on account of the abundant 
water supply, and the very extensive deposits of ironstone, 
coal, and limestone to be found in the immediate vicinity of the 
village. The original partners of the company were Dr. John 
Roebuck and his two brothers, Samuel Garbet, who was in part- 
nership with R k in a chemical factory established in 1749 at 
Prestonpans, and several members of the well-known Caddell 
family, of Cockenzie, in East Lothian. Roebuck was the moving 
and guiding spirit in this new industry in Scotland. He ranked 
high as a man of science, particularly in chemistry and metallurgy, 
the principles of which he constantly aimed at applying in manu- 
facturing industry. In course of time the first blast furnace was 
supplemented by others on improved plans, and the production 
steadily increased, The works were specially interesting in their 
early history on account of Smeaton’s blowing apparatus erected 
there, Watt’s early experiments with his steam engine, the rapid 
increase in the make of pig iron, and the extent and variety of 
their manufactures in iron, especially the famous carronades, the 
production of which was long the speciality of Carron Ironworks, 
Malleable iron was made at Carron some time previous to 1792, 
when there were five blast furnaces, and all the other neces- 
sary appliances for — on an extensive and varied busi- 
ness. At first the capital of the company did not exceed 
£12,000, but it was very soon increased to £150,000, and in 
1773 the company was incorporated by royal charter; No 
very marked progress had characterised the history of the 
Carron Company for many years of the present century. 

Although Carron chiefly acquired its reputation from the pig 
iron made at those works, and from the extent, variety, and ex- 
cellence of its foundry products, it preceded all other works in 
Scotland in the manufacture of malleable iron. There were never 
more than five blast furnaces in operation, and they were all of 
such limited capacity, that the production was never very large if 
it is compared with that of some furnaces now at work. It was 
interesting to note that, with the exception of Mr. Caddell, the 
originators and early managers were all Englishmen, and 
this was likewise true of almost all the skilled artisans in the 
works. It was also noteworthy that not a few persons trained at 
Carron became practical managers of other important ironworks, 

The next attempt at ironmaking in Scotland was at Bonaw or 
Lorn in Argyleshire.. About the year 1763 the attempt was quite 
successful. One furnace was set going, the blast being driven 
by water power from the Awe. The mineral used was and still 
is, hematite ironstone from Lancashire, and for fuel, charcoal, made 
in the neighbourhood is used along with it, this being 
for the purpose of conversion into crucible steel, quite as 
reliable as the best Swedish brand. After referring to 
the erection of another furnace at Coatfield, in leshire, 
the author called attention to the projection of the Wilsontown 
Works in the upper ward of Lanarkshire, which were 
commenced in 1780-81, by two brothers named Wilson, natives of 
the district, but for a long time settled in London as Swedish 
merchants. These brothers commenced in 1774 to work coal, and 
soon afterwards they set up a foundry, from which they got to 
the erection of blastfurnaces. The business carried on at Wilson- 
town was for some years the same 4s at Carron, and it was marked 
by great spirit.. An extensive forge was -started, and when the 
works came into the hands of Mr. John Wilson, sen., exclusively, 
in 1804, a rolling mill was erected. The works afterwards fell 
into the hands of the Messrs. Dixon, of Govan, who occupy a 
scarcely less conspicuous place than the Messrs. Wilson in refe- 
rence to the iron manufacture of Scotland. The Messrs, Dixon 
carried on the works at Wilsontown until the year 1842, 
having acquired them in 1821. It was here that the possibility of 
using raw coal in the blast furnace was first solved, under the 
management of the late Mr. John Condie, who was the inventor, 
likewise, of the well known ‘“‘spiral tuyere,” one of the most 
important agencies in the hot blast invention. At these works also 
Mr, Wilson carried out a series of experiments that demonstrated 
the superiority of dry over humid air in the blast furnaces, The 
Muirkirk Works, bates pvr and the Ornoa Works, in Lanark- 
shire, were both s in the year 1787. The latter works are 
no longer in existence, but it is intended to continue the place as 
a seat of the iron manufacture, having been selected as the site 
of the extensive works projected for the erection of Danks’ 

uddling furnaces. Muirkirk has had a most interesting history. 
Vw early it went into the manufacture: of bar iron, 
little inferior to Swedish iron. For many years it made 
exclusively hammered iron, and so excellent was it, that in South 
Wales rolled iron was made to imitate it. He found 
from private documents that in 1796 this iron sold at £20 per ton. 
The lowest price was £14 and the highest was £25 ; its manufac- 
ture, however, was ards completely superseded by that of 
rolled iron. It was worthy of notice also that the lowest priced 
pig iron ever produced in Scotland was made at these works. Its 

‘as 30s. 








se price in Glasgow, after having been carted nearly 30 miles, 
wi per ton, and even at that rate it left a small margin of 
profit, The cost of mineral, however, was very little, the lord- 
ship paid for coal being ay one penny and that for ironstone 
threepence per ton, In 1788 the Clyde Ironworks were esta- 
blished by + aille Edington and Company. The special points 
of interest attaching to them were the fact that David Mushet, the 
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performed there by {James Beaumont Neilson — an inventio 
which, in conjunction with Mushet’s discovery,{was the i 
of the Scotch iron trade. Calder Ironworks were commen 
in the year 1801, and were erected by Mushet for himself and 
partners, the chief of whom was the late William Dixon. It 
was here that the blackband ironstone was first used as an ore 
of iron, and its great value practically demonstrated. In con- 
sideration of the valuable aid lent by Mr. Dixon and his manager, 
Mr. Condie, in developing Neilson’s invention, the make of several 
of the Calder furnaces was exempted from the usual royalt 
About the time that the Calder works were pram | 
iron-making was begun north of the Forth, at Balgonie, near 
Markinch, on the Leven, in Fifeshire, by Messrs. Losh and Wilson, 
now Losh, Wilson, and Bell, of Neweastle-on-Tyne. The scheme 


within my knowl that iron was not made in South Wales a 
long time ago, rolled and hammered, and stamped with the Muir- 
kirk brand, It is not within my knowledge, and I would ques- 
tion the fact. The transaction referred to must have taken place 
long before I had anything to do with the trade; but for thi 

or more years I have been connected with a brand, G. L., whic 

seems to have been much in repute in Scotland, and we found it 
did well by itself without having anything added, either in imita- 
tion of the Muirkirk or any other brand. There is another 
matter referred to incidentally by Mr. Mayer that ought to 
be put in a proper light. It was the story of the stumbling 
of Mr. Vaughan over the wonderful nodule of ironstone 
in the Cleveland hills in the course of some shooting 
excursion, and of his having from that time forward com- 





had a sufficient trial, but it ultimately ed to be u ful, 
and the ironstone was afterwards used for many years both at 
Carron and on the Tyne. The Devon Ironworks, near Clack- 
mannan, also north of the Forth, were commenced in 1792 by 
Messrs. Roebuck and Longridge. They were specially interesti 
from the circumstance that the were’ cut in the soli 
rock, and had a lining of fire-brick, and that they were provided 
with the largest air vault ever used at an ironwork for blast 
purposes. It was also excavated out of the solid rock. At 
these works the late Mr. Alexander Christie labou¥ed assiduously 
to collect and utilise the blast-furnace gases. Thé works were 
ultimately stopped and dismantled about fifteen years ago. From 
the beginning of the century till the announcement of the hot- 
blast invention there was practically but little progress made in 
the Scotch iron manufacture, and very few new works were started 
or projected, The Shotts Ironworks were started in 1802; the 
mal er at first, and for fully forty years, was Mr. John 
Baird, of the Canal Basin Foundry, Glasgow. Monkland started 
with its first blast furnace in 1825; the present manager, Mr. 
Ferrie, may be regarded as the leader in Scotch blast furnace 
practice, Gartsherrie, which has long bulked largely in the 
Xcotch iron trade, is even more recent than Monkland, its first 
furnace being put in blast in 1830. Dundyvan was commenced in 
1833, the managing er at first being Mr. John Wilson, whose 
career as a manager at Clyde Ironworks. In a few years he 
became sole proprietor of the works, which ultimately cost nearly 
£300,000, and were the largest of the kind in Scotland. Both pig 
iron and malleable iron were made on an extensive scale at 
Dundyvan for a number of years, but now the works are completely 
blotted out of existence. 

Langloan Ironworks sprang into existence in 1841, and Coltness 
and Summerlee afew years sooner. The arrangements for the car- 
rying on of each of these works are marked by a spirit of progress, 

pecially is this the case at Summerlee, where the principle of 
the utilisation of blast furnace gases is being pushed forward with 
something like the energy of the Cleveland ironmasters. Coltness 
ironworks hold the front work as regards the quality of the brands 
produced, and it had been resolved to apply the bell and cone 
arrangement to at least two of the furnaces at these works. Of the 
other works, two only required to be specially named, these were 
the Almond and the Glengarnock, at the former of which the 
great height of one of the furnaces is a special feature. This fur- 
nace is 72ft. in height, whilst no other furnace in Scotland 
stands more than 62ft. high—with the exception of those 
recently erected by Mr. Ferrie at Monkland Works, while some of 
them are under 50ft, At Glengarnock successful efforts had been 
made to effect the utilisation of the blast furnace gases. The tem- 
perature of the blast at the Scotch works rarely exceeds 800 deg. 
At one or two works, however, the blast reaches 900 deg. or 
1000 deg. Certainly none of the high temperatures introduced 
by Mr. Charles Galvan and Mr. Whitwell have met with ap- 
proval. The fire-brick stoves of the latter gentleman were yet 
unknown in Scotland. The average consumption of fuel in the 
blast furnaces has been reduced over a whole year to 364 cwt. 

rton. At Summerlee it was 49 ewt. to 59 cwt. per ton of pig. 

na low, or 50ft. furnace, the amount required was 258 ewt. o 
coke per ton. The weekly production of pig iron varies from 
150 tons to 200 tons of iron per furnace. e@ average may be 
taken at 178 tons, There were 154 blast furnaces built, and 132 
were in blast a few days ago, but this number has been reduced to 
129, three having just been blown out. The greatest number in blast 
at any one time was 134. The greatest make of pig iron for any 
one year was 1,206,000 tons in 1870. Last year the make was only 
1,160,000 tons, showing a decrease of 46,000 tons. Should they 
say, therefore, that Scotland had attained its maximum of pro- 
ductive power? He did not think they had accumulated suffi- 
ciently reliable data on which to found such an opinion. A 
marked feature of the Scotch iron trade was the large stock 
of pig iron which had lately suffered a large diminution both 
in makers’ hands, and in public stores. The stocks in public 
stores at Glasgow at the end of last year was 370,000 tons, 
and this quantity had just been reduced to less than 200,000 tons. 
Referring to the malleable iron trade, Mr. Mayer stated that last 
year the total make was 200,130 tons. is year, however, it 
would probably be much larger, inasmuch as the works were both 
increasing in number and in productive capacity. As the 
question of using gaseous fuel, Mr. Mayer noticed that both 
Siemens’ and Gorman’s furnaces had been on trial in Scotland, 
and whereas the former was ory hard of favour, the latter, after 
— efforts on the part of the inventor to render it perfect, 

as become more and more popular for heating purposes, It was 
quite a local invention, and besides being used in finished iron- 
works, it was adopted ly by the Clyde shipbuilders, by Sir 
William Armstrong, and by the new shipbuilding company at 
Barrow-in-Furness. In conclusion the speaker noticed that the 
manufacture of steel had also become established in Scotland. 
Both Bessemer and crucible steel are made in Glasgow, and in the 
course of a few ths a facture will soon be erected in this 
locality on the Siemens-Martin process. 

Mr, Bessemer said the very interesting paper to which they had 
= listened would ery | give them an opportunity of discussion. 

o one present would feel inclined to dispute the general facts, 
and if they would kindly a vote of thanks; which the paper 
well deserved, they would pass to the next paper on the pro- 
gramme, 

Mr. F, W. Richards: Did I understand you, Mr. Mayer, to say 
that pit coal was first used for smelting purposes in Scotland ? 

Mr. Mayer: As raw coal. 

_ Mr. Ric! : We have been taught that pit coal was first used 
in Shropshire by the grandfather of the present Mr. Abraham 
Derby, at Colebrooke Dale. 

Mr. Mayer : It was coal converted into coke in every instance 
until Mr. Dixon succeeded. 

Mr. Menelaus : I have often said that the test use of these 

is to take the conceit out of aman. I believed the Derby 
ly were the first to use raw coal in blast furnaces, but from 
the evidence to which we have just listened I must give up that 
opinion. Being a Welshman, I naturally thought that the cheapest 
pigiron made in old times was made in Wales with blackband, but 
when we hear of iron being sold at a profit at 35s. ton, 
after being carted miles, I must disabuse my mind of my 
old impression, Fn serene I cannot see how it could be done, 
unless they fed their horses on sawdust. Iron must have been 
a at less than £1 per ton, and we have never beaten that 
Wales. It puts Scotland in a far better position than I ever 
thought she deserved. 

Mr, J. R. Napier: Mr. 4 said the iron at 35s. per ton was 
sold at a profit. My father happened to be a proprietor in the 
M Company, and I know that iron was sold at less than 





cost 

Mr, Edward Williams, Middlesbrough : I thought we had made 
pig iron as cheap as anybody; but, as Mr. Menelaus said, I had 
some of the conceit taken out of me. I never suspected that our 
Scotch friends would have sold pig iron for Jess than it cost them 
to uce it, yet we have the authority of Mr. Napier that they 
did so, Mr, Mayer had referred to me as to whether it was 





to use it. That is a story that has gone the rounds 
in many books and papers, and I have the authority of Mr. 
Vaughan himself for saying that there is not a word of truth 
in it. Ironstone was known to exist in the Cleveland hills long 
before that period. It was sent to various places to be tried, and 
in every place it was declared to be of no use. To Mr, Vaughan 
is due the credit of having reversed that decision, and of having 
brought ironstone, which although long known to exist was 
deemed to be worthless, into very profitable use, 

Mr. Mayer, referring to Mr. Napier’s remarks, stated that in 
this particular case to which he called attention the iron was sold 
at a profit of 6d. per ton. It was made at 25s, at Muirkirk and 
the carriage to Glasgow cost 9s. 6d., which enabled it to be sold in 
Glasgow at 35s. per ton. 

Mr. R. D. Napier then read a paper on his “‘ Differential Gear for 
Reversing Rolling Mills.” The foundation of the reversing gear, 
which forms the subject of the following remarks, is, in some re- 
spects, a very simple mechanical appliance, but, at the same time, 
I have found it very difficult to convey a clear idea of the ar- 
rangement in any other way than by the use of models, I have, 
therefore, to say that these models are intended to exhibit, in the 
first place, the primary action of the differential friction gear ; in 
the second place, its application for driving machinery which has 
to go in one direction only ; and, lastly, an arrangement for work- 
ing reversing machines on the same general principle. The first 
models referred to represent the differential friction brake. The 
special — of this plan of brake are that they can be so 
arranged that any tendency of the friction wheel to turn in one 
direction will so bind the friction strap round it that it will, with- 
out assistance, hold it — any strain within the limits of the 
strength of the strap, while, at the same time, it may be easily 
released. re oe of this description are now used in 
the windlasses of all of vessels for riding at anchor by, and 
are extensively used for this purpose in the largest steamers, the 
advantages being the more conspicuous the larger the vessel ; and 
though in that capacity the brakes must often be severely tried, 
I believe I am correct in asserting that there has not been a single 
instance of any of them being injured, far less broken. Some of 
you may recollect seeing an account lately of a hurricane passing 
over the coast at Zanzibar, when the steamer Abydos, which took 
out the Livingstone search expedition, was the only vessel of some 
one hundred and fifty sail that rode out the storm. She rode out 
the hurricane by the self-holding brakes attached to her windlass, 
and the captain has written us to say that though the chains 
were 80 y strained that they had to be sent on shore to be 
repaired, the windlass was not strained in the least. The second 
model referred to represents a single-acting differential friction 
clutch, which is an arrangement for driving through the instrumen- 
tality of the differential brake machinery, which has to go in only 
one direction, and which has to be started and stopped while the 
shafting or wheel work, from which the power is derived, is in 
continuous motion, The model referred to in the third 
place represents a pair of differential friction clutches, 
such as we apply for working planing machines, bendin, 
rolls, and other reversing machines of moderate size, oa 


f|the only difference between this arrangement and that 


which we are now supplying for reversing rolling mills, 
is that we introduce into the fatter what we call a thrust 
block between the differential lever and the friction wheel. 
This block takes a large share of the strain off the fric- 
tion strap, so that all the frictional arrangements can 
be proportionately reduced in strength. As to the advantages of 
the differential friction gear, I may almost sum them up by saying 
that in all its applications it possesses the qualities which I have 
spoken of as the special properties of the differential brake. It is 
almost as if you had weights to raise and you preceded your ope- 
rations by nearly oe poy. We huve made a consider- 
able number of comparatively small reversing differential clutches, 
and they have been su ul wherever employed, but we have 
only supplied two pairs as yet for rolling mills, and of 
these one pair, which the Woolwich Arsenal has received, 
is not yet at work, The other pair has been at work for 
nearly six months at the Codnor Park Ironworks, belong- 
ing to the Butterley Company. We have now in course 
of construction a rolling mill for the Messrs, Beardmore, of the 
Parkhead Forges, and in it we are introducing what I believe to be 
a novelty in.this class of work, and one which is generally looked 
upon as impossible to work out satisfactorily ; but we have great 
confidence in the result. In place of putting the reversing 
clutches directly on the roll shafts, making twenty-six revolutions 
per minute, we are putting it on a pinion shaft making ninety-one 
revolutions, and have, therefore, to reverse the wheel and pinion 
at these velocities. So powerful and manageable is the grip of the 
differential brake, that we are making the friction wheels only 
18in. diameter for driving a 10in. pinion shaft, and the advantage 
in cost of applying the reversing gear to the — in place of the 
roll shaft, is such that we can put down the mill with all the 
advantages of the differential gear at less expense than a mill of 
the common plan would cost. 

The president suggested that as this was a subject of extreme 
importance, and there was another paper to be read bearing upon 
it in another form, discussion of Mr. Napier’s paper should be 
deferred until the next paper was read, when members would then 
have an advantage of contrasting the two systems. 

In accordance with the president's suggestion, Mr, Graham 
Stevenson, of the Airdrie Engine Works, Airdrie, proceeded to 
read his paper on “ Reversing Rolling Mills.” 

** Success in the manufacture of iron, as in many other branches 
of industry, depends in 9» great measure on the mechanical 
appliances employed—perfection of such appliances alone enabling 
us to produce largely and quickly; and so keen is commercial 
enterprise, that each must exercise the utmost economy in order 
that the product be of sufficient cheapness, and comparable with 
other makes of its kind and quality. We must save at all ends- 
in, fuel, in manual labour, in time, and—more, perhaps, than in 
anything else—in hindrances to manufacture or output by 
breakages. The increasing price of labour and fuel are rapidly 
enhancing the cost of production in our own country, whilst every 

ear foreign manufacturers are lagging less and less in the race. 

We must, therefore, have recourse to every expedient which pro- 
mises to realise economy, if we are to maintain our position. 

“It will be generally admitted that any satisfactory system of 
reversing rolling mills will have great and beneficial influence in 
this direction, and the adoption of even comparatively imperfect 
arrangements 'y effected considerable saving in time and 
cost, In many instances, however, the advantages of the reversing 
system have to some degree marred by defects in the a 
ances employed—these defects increasing the strains and shocks, 
and aggravating in some cases the waste of fuel. As was to be 
expected, where the desirability of a suitable 
obvious, numerous plans have been devised, many of which, after 
ha all things promised for them, have had to succumb to prac- 
tical culties ; however, some of these plans have afforded useful 
lessons by rendering plainer the actual conditions involved, and 


ement was so 


| have thus in some degree directed attention, and led to the suc- 


cesful accomplishment of desired results, 


“* Any system to be satisfactory in reversing mills must, in my 
opinion, comprise means for bringing the rolls from a state of rest 
to the required speed in a gradual manner, without interfering 
with the motion of the driving power, as is accomplished with 
comparative ease in lighter hinery, the appli introduced 
must obviate the sudden shock resulting from the employment of 
the ordinary claw-clutch ; also the waste of power and staggering 
motion inseparable from the coupled reversing engines, which 
Mr. Ramsbottom introduced. Both of these systems are defective 
and open to very serious objections, as is so far indicated by the 
expensive efforts that have continued to be made to accomplish 
the reversing by other modes. ‘ 

‘It is the constant aim of all good engineering practice to pre- 
vent shocks and intermittent excesses of strain in imparting 
motion to all kinds of machinery; and perhaps to no kind of 
machinery should this principle be applied with more assiduity 
than to heavy iron rolling mills. I believe, however (although it 
may be exceptional), that some iron manufacturers have succeeded 
in working with claw clutches with surprising freedom from 
breakages or other interruptions. Thus, at the Motherwell and 
Mossend Ironworks, and also at Parkhead Forge, in this neigh- 
bourhood, these clutches have been in daily use for many years, 
and the proprietors of those works do not seem to think that 
their action is altogether unsatisfactory. It has been generally 
felt, however, where this clutch has been employed in connection 
with the larger and faster-going mills, that it is held in great dis- 
favour, and as a dangerous and unsatisfactory expedient, the 
danger increasing as the speed is made greater and the mill larger. 

“Tt has been attempted in some instances to soften the engaging 
stroke of the claw clutch by attaching cushions or buffers to the 
prongs, or by interposing frictional slip couplings between the 
pinions and the connecting spindles of the rolls, such arrange- 
ments being designed to allow of yielding to the extent of say one- 
twentieth or one-thirtieth of a revolution. A somewhat successful 
attempt was made in this direction by Mr. Bladen, at Jarrow ; 
and I myself formally tried a clutch having the prongs fitted in 
slide boxes with rubber packing, and which yielded about one- 
fifteenth of a revolution. This plan, however, and every other 
attempt in the same direction, has fallen greatly short of affording 
the amount of gradual engaging action necessary to prevent shock. 

**In addition to the objections to the engaging action of the 
claw clutch, this appliance is open to the very serious one that it 
is difficult—or, I may say, impossible—to disengage it when a 
plate or bar is between the rolls—and this more particularly is the 
case where springs are employed. The strain—with which the 
claws are held in contact when at work—effectually locks them 
and resists severance by ordinary means ; and, although the iron 
is seen to collar or to stray in its path—threatening breakage of 
the machinery, or, at lenst, destruction of the bar or plate—there 
is no help for it but to let the motion continue and matters take 
their course. 

** At the Dowlais Ironworks there is, it is true, a very fine speci- 
men of claw clutch at work, fitted with a cam ring, which, by 
acting on a pulley when the two parts are brought into contact, 
gives motion to the valve of a hydraulic engine arranged to press 
the clutch out of gear at every reverse, or at any required moment. 
This is the most perfect working of the claw clutch tribe I have 

ever seen, and the speed attained with it is the highest yet 
reached with such clutches, The diameter of the rolls, however, 
is very small, being only 18in, or 19in. 

“Coupled reversing engines, to which I have already referred 
as substitutes fer the claw clutch, were first employed by Mr. 
Ramsbottom, at the Crewe Steel Works of the London and North- 
Western Railway Company. Thissystem cannot be adopted without 
giving up the undoubted advantages of the fly-wheel momentum, 
because the reversing action cannot be effected with sufficient 
readiness unless the moment of inertia is diminished to the smallest 
possible amount. This system was designed by an engineer of 
undoubted talent and ability, and was certainly worthy of a trial ; 
but it has been a surprise to me that the experiment should have 
been repeated so often, for I hold the system to be inferior to the 
claw clutch with all its defects. The only thing to be said in its 
favour is that it is freer from the heavy percussive action of 
instantaneous engagement, and has therefore a less absolute 
liability to breakages. he wear and tear, however, and 
tendency to derangement are not greatly diminished, whilst the 
enormous waste of power, and the extraordinary unsteadiness of 
motion, are fatal objections. Whole cylinder fulls of steam are 
thrown away on checking and reversing the motion of the engines 
and rolls, whilst the absence of a fly-wheel renders it impossible 
to work the steam expansively to any beneficial extent. The iron 
is borne through the rolls by the direct pressure and unaccumu- 
lated force of the steam, and only by means of engines much 
larger than what would freely do the work if aided by tly-wheel 

tum. To te for these peculiarities at least one- 
fourth more fuel is requisite, or something like 25s. have to be 
paid for every pound’s worth of effective energy developed. 

**On the necessity of having a sufficient fly-wheel, I may use- 
fully refer to Mr. Walker's paper, read at a former meeting of this 
Institute, and reported at page 417 of the Journal, on an arrange- 
ment of frictional reversing gear erected by his firm at the 
Blochairn Ironworks, Glasgow. The engines have two 42in. 
cylinders, and were intended to work with a high grade of expan- 
sion, being designed to actuate two 2Gin. trains of plate rolls. The 
engines were at first provided with fly-wheels, amounting to 25 
tons, but this was found much too little, and they were increased to 
35 tons. It is now well-known tlmt the too sanguine expectations 
of Mr. Walker in reference to this arrangement have fallen 
far short of realisation. With the original fly-wheels only one of 
the mills could be worked at once, and even when they were 
increased to 35 tons they did not act satisfactorily, the engines 
frequently stalling with one mill, and it being only when the fly- 
wheels were subsequently increased to more than triple their ori- 
ginal power that both mills could be worked at the same time 
and perform the work assigned to them, or that the elaborate 
expansion gear, previously quite useless, could be employed to any 
purpose. In short, what two coupled 42in. cylin ers, with an 
aggregate piston area of 277lin. could not do without fly- 
wheels, a single cylinder of 40in. is capable of doing, with 
a sufficiency of fly-wheel. An engine of that size at the 
Mossend Ironworks works two 24in. plate mills, both rolling at 
the same time; and a single engine of 36in. cylinder at the Monk- 
land Works drives a 26in, train of beam-iron rolls, and an 1Sin. 
train of rail or merchant iron rolls. It may seem a simple matter 
to increase the fly-wheels from 25 tons to 35 tons, and then again 
to double or triple that; but the trouble, delays, and breakages 
which were actually due to this deficiency of tly-wheel sufficiency, 
amounted to something enormous, without reckoning consequen- 
tial and indirect losses. The direct costs alone amounted to many 
th ls of 7 ds, and it is hoped that such costly lessons will 
in future cause manufacturers to pause before experimenting 
with inadequate fly-wheels, or, what is worse, ignoring fly-wheels 

her. 
ann ~~ to engines without fly-wheels altogether, we find in 
a paper read by Mr. Ramsbottom before the Manchester Institute 
of Engineers, that a pair of such engines, 36in. cylinders, could 
turn out 12 tons of plates per shift, and that these engines could 
be reversed seventy-five times in a minute. Now, what have we 
at Blochairn Works? A pair of engines of the same size, but with 
ample fly-wheel momentum driving two mills, which have turned 
out as much as 68 tons per shift, and on an average regularly turn 
out 56 tons. Of course, Mr, Ramsbottom’s eng were being 
merely played with when the seventy-five reversals per minute 
were obtained, the cranks being jerked backwards and 
forwards through perhaps. a quarter of a revolution. I 
have watched similar engines at actual work, and the 
reversing did not appear to me to be accomplished with any 

















noticeable rapidity. 
[For continuation sce page 93.] 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER: 
PARIS.—Madame Boyrveav, Rue dela 
RLIN.—Messrs. A. ASHER and Co., 11, den Linden. 
NNA.—Messrs. Gzrowp and Co., Booksellers. 


‘C.—ALPHONSE ee , 
NEW YORK.—WitiMzr Rocers, 47, Nassau-street 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
*,* All letters intended for insertion oy nn xe ph nye 
ing questions, must be accompanied name address o 
writer, not necessaril; publication, but proo, 
good faith i cts ane OE We the 0 oe 


ay on ee fusion, we find 

* Ino to avow con, we it necessary to 
"inform that letters of inquiry addressed to the 
y ion % is column, must in all 


J. B.—The castor 1s very old. It was illustrated in our pages many year* 


ago. 

Srrmoor State.—Our correspondent “‘H. B.” would best effect his purpose 
by an advertisement. 

VERDANT.—There is nothing very novel in your arrangement. We will 

your letter if you think proper. 

An Anxious InquirER.—You must apply to some firm sending machinery 

such, for example, as Messrs. Fowler, of Leeds. 

N. N. L.—Your question is really beyond our power to answer. If you wish 
to know what firms have vacancies you would do best to advertise. 

H. P.—There are s0 many makers of coal-cutting machines that we are 
unwilling to particularise one. Your best plan will be to advertise for 

rticulars and circulars. 

A EmpLove.—We regret that we are unable toassist you. The Railway 
Working Association, 9, Victoria-chambers, Westminster, sometimes require 
men to go abroad in charge of locomotives. You might apply there. 

W. P.—To do the work you name will require nearly 9- power, and to this 

i be added for friction, say 12-horse power in all. Itis impoa- 
sidle to say how much power wi wusted the worm ; all depends on 
the way it is used. In all probability it will waste less power on the whole 
than spur gear. 

W. R.—Cotton mill engines always have heavy fly-wheels. Their momentum, 
combined with that of the shafis, riggers. dc., in the mill suffic-s to reduce 
the irregularity due to expansion within practicable limita. We fanc is 
will make the matter quite clear to you. 

L. C. R.—The abridgments of specifications relating to steam boilers are un- 
fortunately included in the series relutiny tc steam engines, the price of 

, which, by post, is as follows :—Purt I. (in twc volumes), A.D. 1618-1859, 
10s. 10d. ; Part II. (in two volumes), a.p. 1860-1866, 58. Td. Boiler 
Surnaces will be found included in the volume relating to the “ Preparation 
and Combustion of Fuel,” price, by post, 17s. 9d. 

SEVERAL other correspondents next week. 





HORIZONTAL WINDMILL. 
(To the Bditor of the Engineer.) 

Srm,—Ifa ‘‘ Constant Reader” (Dublin) will look at p. 352 of the supplement 
of the “ Universal M: e,” vol. xxiii, he will find a description of a 
horizontal windmill, in w it states that this sort of wind is much 
used in Portugal and Poland. I think they could be very much improved, 
and should also like to hear more about them, but I do not know if they 
have ever been tried in this country. E. R. Dae. 

Glanville’s Wootton, Sherborne, Dorsetshire, 

August 4th, 1872. 








ADVERTISEMENTS, 

®,* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is w one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 
payment, 

ADVERTISEMENT caXxoT BE InseRTED UNLESS DeLiverrp BEFORE Six 0’CLOCK oF 

Tuvaspay Evexine i race Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ali 
other letters to be addressed to the Editor of Tue Enoineer, 168, Strand. 
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THE EUPHRATES VALLEY ROUTE TO INDIA. 

Tue report of the committee which was appointed early 
in the year to consider the question of railway communica- 
tion with India, has just been given to the public. It isnow 
upwards of forty years since Chesney explored the Euphrates 
on his raft,and yet in 1872 we have ly advanced but little 
towards the consummation which everyone, who has given 
real attention to the matter has for some time hoped to 
see. Probably the committee could hardly do more than 
they have done. They have examined witnesses and 
entered fully into the respective claims of various routes, 
and the result of their labours has been a complete approval 
of the policy of the scheme, and a general certificate of its 

racticability. It could not be expected that they should 
Mo more than this ; although it is true they have ventured 
to estimate the probable cost of such a railroad, it was 
never expected that they should take upon themselves 
duties which ought properly to devolve upon a commission 


sent out for the aa. 

It will be remembered that suggestions have been made 
to start the proposed line from a Black Sea port. We 
have always argued against the admissibility of such a 
scheme, ly because the line itself, if made, would be of 
small value to English interests, and partly on account of 
the nature of the country through which it would have to 
pass, but chiefly because of the inadvisability of establishing 
a communication with the East, the use of which might 
with comparative ease be denied us in the event of conti- 
nental troubles. We are not surprised, therefore, to find 
that the committee have been entirely of the same opinion, 
and, moreover, putting on one side the railway now in 
course of construction from Scutari, they have confined 
their attention chiefly to the consideration of five routes. 

The first of these has its starting point either at 
Alexandretta or Suediah, near the mouth of the 
Orontes, whence it by Aleppo, to the Euphrates 
at or near Kalat Jaber, then travetsing the country 
on the right bank of the Euphrates, by Deir, where 
Alexander had a shipyard and a dock, past the bitumen 
works of Hit, it reaches its terminus at Grane, on 
the western side of the Persian Gulf. According to the 
second scheme, the line would start from one of the two 
points just named, cross the Eu at Belis, down 
the left bank of the river or right bank of the Tigris to a 
point nearly opposite , recross the river, and pro- 
ceed thence to Grane. The third route would start as 





the | east, is protected 
that * a ~~ of considerable importance, being the channel for 
t 





before, cross the Euphrates at Bir—where the river is 600 
yards wide by 10ft. to 12ft. deep—the ferry of the caravans, 
and ing round to Orfah and Diarbekir; would follow 
the right bank of the Tigris to , and then on to the 
Persian Gulf as before. The fourth route would be similar, 
but it would take the left instead of the right bank of the 

igris. The fifth suggested route is quite different and 
appears to have been proposed by Captain Burton,and to have 
received no other support. This line would start at Tripoli, 
and Dewi across the desert by way of Damascus 
and Palmyra, to the Euphrates, woul follow thence any of 
—— mentioned routes. 

@ relative advantages of the Mediterranean ports 
have been fully discussed, and the balance of opinion 
appears rightly in favour of Alexandretta. The principal 
argument in favour of this terminus is that it 

a fine port, which, running in south- 
inst all winds; and, moreover, it 
e trade of North Syria and the port of Aleppo. The 
objections taken to it are that it is an unhealthy ioe and, 
secondly, that a railway starting from it would ote to be 
carried across more difficult country than would be 
encountered on a line from Suediah up the valley of the 
Orontes. But, on the other hand, Stediah, though very 
healthy, and possessing safe anchorage, is at present desti- 
tute of harbour accommodation, while the engineerin 
difficulties on the Alexandretta line are such as anil 
readily be overcome. It is quite true that the marshes round 
Alexandretta have made it very unhealthy, but it is less 
unhealthy than it formerly was, in consequence of some of 
the largest of these marshes having been drained, and the 
remainder, being all situated at a higher level than that of 
the sea, might be drained at, comparatively speaking, very 
little cost. However, the committee are of opinion that 
the relative advantages of these two termini ought to be 
carefully investigated bya competent commission should the 
construction of a railway be undertaken. As regafds the 
termini on the Persian Gulf, it has been considered advis- 
able to carry the line to some point where it might be 
brought into communication with the steam vessels now 
carrying mails and plying between Indian ports and Bus- 
sorah, rather than to continue it along the coast to Kur- 
rachee by a very expensive and probably unremunerative 
route. The committee are of opinion that the selection of 
this port should also be made the subject of a local inquiry; 
but in the meantime they have made choice of Grane. 

Passing from the question of termini to that of the route 
itself, there appears to be strong evidence in favour of a 
line by the Euphrates as both shorter and cheaper to make. 
The we eo? has been surveyed, the Tigris has not ; and 
although the latter route might possibly attract the larger 
amount of trafiic, this advantage is scarcely sufficient to 
override the advantayes of the Euphrates Valley. It has 
been thought that the Tigris line would fit into the Turkish 
scheme better than that by the Euphrates ; but as the 
Porte has apparently placed itself quite at our dis in 
the matter, feeling probably that its position is better 
secured thereby, this objection to the latter route has little 
weight. The Bagdad route, no doubt, should be produc- 
tive, ing as it would through the most fertile tracts of 
the Pashalic ; but there is no reason why much of this 
country should not be placed in communication with the 
trunk line by means of branches. Bagdad itself is not the 
city it once was. Its trade has declined very much of late, 
owing to the fact that Persia now obtains ler supplies in 
the north provinces by way of Trebizonde, and in the 
south from India and the Persian Gulf ; and the diffi- 
culties and dangers of the caravan trade have not a little 
assisted in this decline. The Pashalic, however, with the 
exception of the tract of country lying between the Tfgris 
and Euphrates, which is practically a desert, produces 
large crops of wheat, barley, rice, maize, and a good 
deal of tobacco, hemp, flax, and cotton. A line down 
the left bank of the Tigris has still greater draw- 
backs. The Euphrates and Tigris would have to 
be bridged twice ; and, in any case, the Tigris route being 
two or three hundred miles longer, and through a country 
offering many difficulties to railway construction, inter- 
sected by many rivers and deep watercourses, wholly 
unsurveyed, it is more than probable that if the line to 
India be made at all the Euphrates Valley will be its 
route. 

The cost of the proposed railway has been estimated at 
ten — but we understand a “reliable offer” has 
been made by Mr. Fairlie to construct a narrow gauge 
line for half the money. It appears that the Turkish 
Government is quite prepared to entertain favourably any 
proposal which our Government might make for the con- 
struction of the railway under the control of a joint com- 
mittee of the two Governments, and with funds to be 
raised by a loan contracted by the Turkish Government, 
partially guaranteed by England. 


THE LATE STOWMARKET EXPLOSION. 


Tue official report on the explosion of gun-cotton at 
Stowmarket on August llth, 1871, pre by Major 
Majendie, R.A., has just been publish Probably no 
accident of this nature had up to this time been investi- 

ted in so thorough and exhaustive a manner. The 
inquest was held for seven days, with such adjournments 
between the sittings as were deemed necessary, in order to 
obtain the fullest evidence and the best professional 
opinions. To say = | of the active inquiries which 
were instituted on of the sufferers, and of what 
Major Majendie terms “other interests,” the means of 
reference was afforded to high legal authorities, and certain 
scientific questions were submitted to Colonel Younghus- 
band, R.A., the superintendent of the Government Factory 
at Waltham Abbey, as well as to Professor Abel and Dr. 

ing. In addition to this, the proceedings were followed 
and watched, and a collateral and independent Government 
inquiry was made by Major Majendie, referring matters 
requiring chemical investigation to Dr. Dupré,the consulti 
chemist to the Medical De ent of the Privy Council, 
and to Mr. Keates, or ney, Sn to the Metropolitan 
Board of Works. Professor Bloxam, we are told, when 


asked to act, declined. This we do not regret, yet we 
regard Professor Bloxam as the very man to whom we 
should look to undertake a difficult and delicate inquiry of 
this nature. Anyone who has studied chemistry under 
Professor Bloxam—and considering the appointment he 
holds at King’s College, at the Royal Mili Academy, 
and at the Royal Artillery Institution at Woolwich, this is 
a wide word—anyone, we repeat, who has studied under 
Professor Bloxam, and who knows his scrupulous views 
about questions of this nature—for example, post mortem 
examinations to detect the presence of polson—would, 
like Major Majendie, naturally turn to him in a case of 
difficulty. Here, however, the object was not merely to 
arrive at the truth, but to satisfy the public that this was 
done. Professor Bloxam is Professor Abel’s brother-in-law. 
Professor Abel was already engaged in this investigation ; 
we have noticed his peculiar position in our article of Sep- 
tember 15th, 1871. It was in keeping then with Mr. 
Bloxam’s high character that he should feel that where 
there was abundance of professional skill at hand it was 
desirable that the selection should be made of such as was, 
in the public estimation, least liable to prejudice. The 
verdict found by the coroner’s inquest we discussed in our 
September article ; we have now to review Major Majen- 
die’s official report. 

Major Majendie deals with the subject under five distinct 
heads : (1) description of the Stowmarket works ; (2) nature 
of accident ; (3) destructive effect ; (4) cause of accident ; 
(5) general remarks, 

As to the arrangement and plan of the works, Major 
Majendie observes that all the provisions under which the 
manufacture had been allowed to be carried on, were em- 
bodied in a licence granted to Messrs. Prentice by the 
magistrates of the Stow division of Suffolk, on February 
21st,1870. He remarks—and this is of the gravest import- 
ance—that careful and complete as these regulations might 
be in their way, “the whole” of them “ were evidently 
framed upon the assumption that gun-cotton cannot be 
made to explode except by confining it, or by firing it, if 
unconfined, by detonation, and that under any other cir- 
cumstances the worst that could happen would be a great 
fire.” 

The result has shown us all how terribly false was such 
an assumption ; and the question naturally arises, on what 
grounds was it based? On reading through the report 
they appear to have been mainly the following :—First, 
the fact that a small quantity of unconfined gun-cotton, 
when ignited in air, burns without explosion ; secondly, 
that some cotton accidentally ignited in a drying shed at 
Stowmarket had behaved in a similar manner ; thirdly, 
Mr. Prentice’s private experithents led to the same con- 
clusion ; fourthly, a ton of gun-cotton at Penryn, in 
October, 1869, had become ignited and had burnt without 
explosion. The experiment in Woolwich Marshes, in 1871, 
which is quoted in this report, and by Mr. Prentice, cannot 
be urged in defence of the licence which was granted in 
1870. If these grounds at the time appeared sufficient, 
it is all the more important to urge that, for the future, 
greater caution should be observed, not oy | with gun- 
cotton, but with any new substance. The licence, as it 
turned out, was not such as to insure the protection of the 
houses in the vicinity of the factory. Such as it was, it 
appears to have been the wish of Messrs. Prentice to con- 
form to it in general terms. We regret we cannot use a 
stronger word, but two regulations—viz., rule 1, that no 
man should enter the dry department who had not been 
duly authorised, dressed, and inspected; and rule 4, 
limiting the quantity of cotton in each drying shed—do 
not appear to have been strictly enforced at all times. 
It is important to notice this, because the danger to 
be guarded against in explosive factories is chiefly 
that arising from the neglect of some precaution 
which appears for the moment to be unnecessary. 
Major Majendie so far avails himself of the loose- 
ness with which these rules were carried out, as 
to recommend that the licence should be annulled, so 
that the factory should start afresh on totally néw and 
safe provisions, especially that any large store of gun- 
cotton should be subjected to the same restrictions as one 
of powder. Major Majendie adds certain details and a 

lan of the works, being that on which the works were 
insured, and, in fact, the precise plan which we published 
in September, 1871. He especially points out by means of 
this plan that all the acid tanks were on the opposite side 
of the branch of the river Gipping to that on which 
the dry processes were conducted, so that it was hardly 
possible to sup that acid could accidentally be carried 
over and mixed with the dry cotton. Those who remem- 
ber the verdict know the importance of this fact. 

As to the nature of the accident, Major Majendie notices 
that, on the explosion of the three magazines, some flaring 
combustion of cotton in packing sheds followed, and then 
the explosion of the ing shed where Messrs, Edward 
and William Prentice were killed. In all, he states, 
twenty-four lives were lost, and over fifty persons were 
injured. 

The destructive effect is dealt with in much detail, and 
Major Majendie then proceeds to the pith of the 
matter—the cause of the explosion. We need not 
again trouble our readers with a description of the 
chemical condition of gun-cotton. It is enough to say 
here that Major Majendie discusses the possibility of the 
accident having been caused by direct incendiary agency, 
such as the application of flare in the lights, matches, or 
the explosion of a detonator, or by accidental ignition of 
such substances, or, again, the action of lightning, all of 
which possible causes are easily di of. The argu- 
ments which he brings up to show, that had sound cotton 
been ignited by the direct application of flame it would 
have burnt without explosion, cannot be now held valid, at 
all events to their full extent, inasmuch as the recent ex- 

riments at Hastings showed that sound gun-cotton, when 
| lit and burnt in large quantities, even in a wooden hut, 
was liable to explode. It is true that a certain amount of 
flame was first generated, but who will venture to say that 
flame and smouldering may not have occurred for a few 





seconds at Stowmarket? Dr. Odling appears to have 
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wisely expressed a guarded opinion on’ this subject, 
although he expected that flaming combusiion rather than 
explosion would follow the ignition of a large mass of sound 
gun-cotton. 

Our readers who are interested in this matter may re- 
member that there are, as we pointed out, two main 
questions. First, how came the gun-cotton to be lit? 
and, secondly, how came it, even when lit, to explode? 
The second of these applies alike to the large magazines 
and tothesmall packingshed where the Messrs. Prentice were 
killed. Major Majendie apparently answers the question in 
the latter case by the adoption of Colonel Younghusband’s 
suggestion, that heated and smouldering gun-cotton might 
be exploded by a comparatively small shock. In fact, 
that Mr. Prentice gave a sufficient jar to the smoulder- 
ing boxes he roughly handled to cause the cotton to explode. 

The first question as to how the cotton in the magazine 
came to ignite, Major Majendie answers by adducing 
abundant evidence to show that there was sufficient 
sulphuric acid present to develope spontaneous action, 
and where such action takes place in disintegrated and 
unsound cotton we know explosion may follow, as in the 
magazine in the Royal Arsenal in 1866. It appears, 
indeed, that if there is one fact in the case more distinctly 
established than any other, it is the presence of sulphuric 
acid, and that in exceptionably large quantities. All the 
chemists actingin three independent investigationsconcur in 
the conclusion that eighty-one times as much acid was found 
present in certain discs as was found even in samples 
of gun-cotton which had not been washed at all. 
Further, it appears that the acid was by no 
means equally distributed, as must have been 
the case—according to Dr. Odling, Mr. Keates, 
Mr. Prentice, and Mr. Abel—had it been in the cotton 
before it was worked up in the “poacher.” Thus the 
reader will be prepared for Major Majendie’s conclusion, 
that the accident must be attributed to the presence of 
sulphuric acid added subsequently to the washing and 
manufacture of the discs. In further confirmation of 
this Major Majendie gives a chromo-lithograph portrait of 
a dise which has the most undeniable appearance of the 
application of acid along one portion of its circumference, 
where in fact the acid has eaten a deep hole in the disc. 
Finally, Major Majendie meets the objections which he 
conceives will be made to his conclusions; in fact, those 
which he has heard urged against the finding of the coro- 
ner’s jury, which was in accordance with his own. To the 
objection that there was no sufficient cause for so diaboli- 
cal an action as the malicious addition of acid to cause 
explosion, he answers that¢there is every probability that 
he who added the acid did not know that explosion would 
result from it; that the mere wish to injure the manager 
by the production of a bad article might have been the 
motive ; that the presence of the acid in Government 
cotton, rather than that for the trade, bears out this sug- 
gestion, for it was most likely to be discovered in the 
former case, and escape in the latter, therefore while the 
manufacturers were likely to be peculiarly careful with 
Government cotton, and the presence of acid from care- 
lessness was specially unlikely, malice would be peculiarly 
likely to select this kind of cotton to tamper with. But, 
he adds, experience furnishes only too many instances of 
acts as wicked as the malicious addition of acid to gun- 
cotton, even by one who knew the probable consequences, 
acts committed too with the most insignificant objects in 
view, or in some cases, it may be said, almost without any 
apparent object. 

A more weighty objection to many minds is found in 
the fact that the theory of the malicious addition of acid 
to sound and manufactured cotton is precisely the one 
which it would be most in accordance with the interests of 
the company to put forward, and to this may be added, 
as we have once before pointed out, that the interests of a 
large manufacturing establishment are so closely identified 
with those of the town in which it is located, that it must 
be admitted that such a theory would not fail to find sup- 
a among those likely to be examined. This objection, 
Major Majendie replies, forced itself so strongly on his 
mind that he not only resisted the conclusion at first, but 
also shaped all his questions with a view to discover any 
foul play, and that he only adopted the conclusion arrived 
at by both himself and the jury because the evidence left 
him without power to refuse it. He concludes his report 
by concurring with the jury in their opinion “that there is 
no danger in the manufacture of gun-cotton in the wet 
process, but that the drying and storage should not be 
allowed near a town. 

Our only difficulty in commenting on the :eport of Major 
Majendie is found in the fact that in our two articles after 
the explosion we expressed opinions so entirely in 
concurrence with those we have just given that it is 
superfluous again to endorse them. We took great pains 
to go mto the matter practically as well as theoretically, 
and we formed conclusions which have been fully supported. 

Now has anything arisen to make us question the truth of 
the conclusions arrived at by the jury, by ourselves, and, 
as we have shown, by Major Majendie? We admit that 
we have heard expressions of opinion coming from a 
quarter which entitled them to great respect, which were 
not in accordance with the above views. The objections 
we may put as follows: Where small quantities of an 
impurity are dealt with, the value of the multiplication of 
such quantity must not be overrated ; for example, to take 
a gross case, whether one grain or eighty-one grains of 
alum were found in a large quantity of faved would be 
immaterial, although the latter quantity may be truly 
expressed as eighty-one times as great as the former. Very 
extended trials indeed would be required to be made and 
published to satisfy fully those acquainted with the laby- 
rinth of paths that open before any one engaged in tracing 
home a chemical problem like this. Very complete proof 
would have to be given to establish the conclusion of the 
jury to those acquainted with the possibilities which may 
arise in a factory working under pressure to complete a 
large order, 

We have tried to put the objection as strongly and fairly 
as we can. We would reply, however, that, had the four 





eminent chemists engaged felt that the work demanded 
longer and fuller investigations, they ought surely to have 
asked for more time before committing themselves to the 
opinions we have quoted. That even if we distrusted 
them, the question is established up to a point by the close 
accordance of their independent investigations. That 
Major Majendie is no novice in the work of factories 
under pressure to complete an order, having been ten years in 
the Royal Laboratory,Woolwich ; and in answer to the old 
objection, which we anticipate and admit, that the system 
of a Government factory would rather blind his eyes to the 
possible irregularities in a private firm, if carelessly con- 
ducted, we would reply that his recent work of inspection 
has furnished him with abundant examples of irregular 
ways of performing work. For instance, he had been in 
the habit of seeing powder barrels unheaded only after 
carefully removing the hoops, but he has now learned the 
art of smashing the heads in with iron hammers, or, as 
some prefer, by large stones ; nay, we understand that on 
one occasion, he learned that some one had attempted to 
pares this operation with a poker, heated enough to 
yurn a hole in the wood. We believe he has met with a 
man who stuck a lighted tallow candle into the loose 
powder to keep it in an upright position. In short, if his 
eyes have not been opened to manufacturing possibilities, 


we should be curious to hear some account of such possibi- | 


lities. In the meantime we will notice one point to which 
Major Majendie’s very valuable report seems to call atten- 
tion. 


It appears that impure gun-cotton had been found at | 


Stowmarket, and its existence too readily assumed to be 
an exceptional, in fact a unique occurrence. Does not 
this teach us the very great importance of having the 
public safety secured by the existence of an element corre- 
sponding to that of the independent gaugers who deal 


with the products of each department of a Government 
factory—a power, in fact, whose sole object is to perfect 
and carry out the conditions insuring security as far as 
possible in all explosive factories? It is quite clear that 
there is some danger of what ap to be insignificant and 
unnecessary precautions being disregarded by those who 
have other f + sere in view. 

Another point deserves notice, because further light has 
been thrown on this question by the Hastings experiments. 
Looking at the cases when actual explosion there took 
place, we should now fully expect that such a quantity of 
gun-cotton as thirteen and a-half tons—even if it were 
quite sound—would, if ignited, explode before it burnt 
out. Sound cotton, highly heated, cannot be relied on—it 
may, as we noticed in our reports on the Hastings experi- 
ments, become impregnated with the gas it gives off; and, 
even failing that, it is possible that it may not behave in 
the same way as cold cotton to which flame is applied. 
Nay, even heated powder has an action of a similar cha- 
racter. Loose gunpowder, fired in a musket barrel, makes 
but little noise; but if, instead of this, the breech of the 
barrel be heated gradually until the powder is fired, it ex- 
plodes with a sharp report that indicates an action of quite 
a different character from the ordinary one. Thus we are 
at no Joss to account for the explosion, when once ignited, 
of the gun-cotton in either the first or second Stowmarket 
catastrophe of August 11th, 1871. The means of ignition 
of the cotton causing the second explosion were obvious ; 
there yet remains the cause of the first ignition of the 
magazines. We venture to say that this is proved to be 
' abundantly accounted for by the impure state of the cotton 
/ samples afterwards examined. As to the way in which 
they came to be impure, we have submitted all the evi_ 
dence we could obtain to our readers, and, if they are noz 
satisfied, we fear the cause is likely to remain a mystery. 





MESSRS. CLAYTON AND SHUTTLEWORTR’S 8-H.P. PORTABLE ENGINE. 














ArT page 90 will be found an illustration of the engine which |in the twenty-four hours, measured at the level of the soil, but 
took the first prize at Cardiff, having made the largest recorded | the water was loaded with sand. An attempt was made to line 
run known in the annals of show trials. The engine has already | the boring with copper tubing, but this failed, and afterwards a 
been fully described by our correspondent. The engraving will | tube of iron plate three-tenths of an inch thick, and saving 
serve to give a general idea at least of its exquisite beauty of pro- | from 6in, to 10in. in diameter, was inserted, but it collapsed, anc 
portion. It is simply impossible to produce work of finer finish. | closed up the bore; the ruins of this tube were afterwards bored 
The principal peculiarity of the engine is the unprecedented through, and it is by the hole thus produced that the supply of 
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economic evaporative efficiency of the boiler. Of course 
more water than 11°3 lb. has been evaporated per pound 
of coal before now, but never, so far as we are aware, ina portable 
engine boiler with comparatively short and large tubes. There 
are certain particulars with regard to the material and thickness 
of the tubes and fire-box which have not been made public, but 
which would possess much interest for engineers generally. The 
cylinder is fitted with a thin steel liner, on a plan first adopted, 
we believe, in the use of portable engines by the Reading Iron- 
works Company. The products of combustion escape from the 
smoke-box through a number of contracted openings so arranged 
that every portion of the exterior of the jacket is equally heated. 

The brackets of this engine carrying the bearings of the crank shaft 
are of wrought iron. They are very simple in construction, and 
make a very good job. We give an enlarged view of a bracket in 
the accompanying cut, from which it will be seen that they are 
made up of angle iron in a way which will be readily understood 
from the drawing without further description. There can be no 
doubt but that this makes a very good and strong job, but we 
miss, nevertheless, the beautiful curves and outlines for which 
the brackets used in Messrs, Clayton and Shuttleworth’s engines 
have long been celebrated. 





THE ARTESIAN WELL AT PASSY. 


THE insufficiency of the Seine for the supply of all Paris with 
water has given rise to several important engineering works which 
have been described in the columns of THE ENGINEER at various 
times. The waters of a small stream called the Oureq were 
brought to the capital many years since, and more recently those 
of the Dhuys and other streams have been laid under contribu- 
tion, and have contributed largely to the supply of drinking 


water. The ©ureq water is only fit for irrigation and cleansing 


urposes, 
, detelion wells were naturally one of the means resorted to, and 
that of Grenelle has been for many years one of the sights of 
Paris. This well was commenced at the end of the year 1833, 
but it was not till July 1841 that water was obtained after the 

rings been carried to the depth of 1690ft. into a stratum 
of sandy clay lying on green sandstone. This well was formed in 
the ordinsry manner by means of boring tools and pipes made 
of plate iron, diminishing in diameter with the depth, and 
the difficulties encountered were numerous and in some cases 
serious. 

When the water began to flow the well yielded about 3000 tons 


, water has ever since been obtained. 

The engineers then determined on raising the mouth of 
the delivery pipe about 100ft. above the level of the 
soil, in order to diminish the rate of ascent of the water and 
stop the rising of the sand. By this means the water became 
\clear, but the quantity notably diminished. The repairs and 
| works of the =a were not completely finished until 1852, when 
the supply gradually rose from 720 tons to 950 tons per 
twenty-four hours, and it then remained steadily at the latter 
| figure. 
| The Grenelle well cost £15,605, and M. Malot, the 
contractor, received from the city of Paris a pension 
equal to £120 a year, half of which was continued to his 
| widow, as a testimonial of the able manner in which he 
|had executed the work. The water of this well was 
|found at 1579ft. below the level of the sea, and is delivered 
lat 225ft. above the same level, making its appearance in 
ja glass lantern at the top of a column that has the appearance 
of a small lighthouse. 
| When the upper portions of the Bois de Boulogne were laid 
| out it was found that a new supply of water was necessary at the 
| height of about 74ft. above the plains of Passy, or 228ft. above the 
|level of the sea; but the spot selected for the well on the old 
| Route de St. Cloud, now the Avenue d’Eylau, was only about 
103ft. above the sea. 

The long period occupied in the boring of the well at 
Grenelle, and the small amount of water obtained, determined 
the authorities of Paris to employ the system which had obtained 
| M. Kind a high reputation; and pontine that engineer being 
| applied to, pro to bore in one year a well, not less than 24in, 
in diameter, which should penetrate the aqueous bed of the green 
sandstone to the depth of 77ft., and raise to the height of 74ft. 
above the ground a volume of water equal to 13,000 tons, for a sum 
not to exceed £14.000. 

The boring tools used by M. Kind are represented in the 
| accompanying engravi The principal tool is an auger weighing 
altogether near! 4000 Ib. ; itis suspended by wooden rods about 
| 34in. square and more than 30ft. long each, connected one with 
| the other by means of iron joint pieces, which are attached and 

disconnected with facility. The boring tool itself is fitted 
| with a clickpiece, by means of which it can be lifted and let 
fall from the suspension rods, making from ten to twenty 
strokes a minute, and falling through a space of about 3ft., the 
| guides keeping the suspension rods in the centre of the 
| | saree The whole system of auger and suspension rods may also 
be turned on their vertical axes. The rods in this mode of boring 
}are only subjected to the force of tension, so that they are 
not liable to the accidents which beset the ordinary boring tools as 
used for the Grenelle well. 

When the tool has bored through a certain quantity of rock, 
the débris is raised by means of a spoon er scoop with butterfly 

ves, 

The raising and letting down of the boring apparatus as well as 
| of the scoop were managed by means of steam power. 

The bore of the well was 8in. r than the diameter fixed, in 
fact 32in., in order to allow for the lining of the well with wooden 
staves nearly 4in. in thickness, By the mode here indicated M. 
Kind had been enabled to bore wells of considerable size to the 
depth of more than 1800ft. 

e scientific commission appointed to examine M, Kind’s pro- 
posal did not endorse the ex tion of that gentleman as 
regarded the yield of water, but judged that perhaps from three 
to four thousand tons might be obtained ; and that whatever 
might be the practicakresult of the undertaking, if the yield of the 
stratum pierced in the case of the Grenelle well should prove 
| insufficient, and deeper strata should be pierced of w the 
| water yielding powers were yet unknown, a great service would 
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be d to sci with respect to the study of the lower 
forme.cions of the basin of the Seine. ; : 

M. Kind was to be at the charge of all the utensils and materials, 
including the tubes for the ascension of the water, and was to 
recetve by way of remuneration a portion of the difference between 
the actual expenditure and the maximum sum already named, 
£14,000, according to the amount of water yielded by the well. 

The works of the Passy well were commenced in July, 1855, and 
the actual boring was begun in the following September. At the 
outset the inferior sand mixed with coarse stones and plastic clay 
were pierced without much difficulty, the sides being supported to 
the depth of about 100ft. by a temporary tube formed of iron 
plate only two-tenths of an inch thick. The work proceeded with 
tolerable regularity till May, 1856, when the boring had reached a 
depth of 828ft. ; but it was then stopped by serious accidents, and 
all hope of terminating the well within the short space of time 
calculated at once disappeared. Several of the iron points of the 
suspension rods gave way, bolts fell out of the boring tool itself, the 
teeth of the latter were injured, and finally the whole apparatus 
fell to the bottom of the well. From this time out of 295 days of 

ur 110 were consumed in raising parts of the apparatus and 
repairing accidents. These first difficulties were, however, finally 
overcome by breaking up the rods, &c., which could not be fished 
up, by means of a trepanning tool, and forcing their pieces into 
the sides of the well. 

In the commencement of the year 1857 the work went better, 
and on the 29th of March the boring was completed to the depth 
of 1030ft., and it was calculated that another 100ft. or so would 
bring the water. At this time the boring proceeded at the rate of 
about 4}ft. to 5ft. per diem, and it was supposed that a few 
more days would complete this great work, when a movement of 
the clay at a depth of about 117ft. forced in the iron tube and 
sto’ the working both of trepan and scoop. 

uring the six following months all the attempts of M. Kind to 
remedy this grave accident were ineffectual; he inserted new 
tubes, which were destroyed and carried deep down into the well, 
which was now nearly choked up by portions of tubes and rods 
intermingled with soil, in addition to which a cavern more than 
60ft. in diameter was formed in the sand beneath the coarse 
calcareous deposit. The position of affairs was in fact so discour- 
aging that several members of the superintending commission pro- 
posed to abandon the work and make an attempt in a fresh spot. 

The municipal authorities then consulted with its own engineers 
and with the commission, and it was finally determined to increase 
the diameter of the well to three metres down to the chalk, that is 
to say, to the depth of 173ft. below ground, and to line the sides 
securely so that workmen might descend and remove the parts of 
tubes, apparatus, and débris which encumbered the upper portion 


of the boring. 
(To be continued.) 








THE IRON AND STEEL INSTITUTE OF GREAT 
BRITAIN. 


(Continued from page 89.) 

“It is easy to see that in such engines the pistons must be 
followed up by full-pressure steam to the termination of every 
stroke, and until the last inch of iron has been forced from 
between the rolls, whereupon, and quick as thought, the 
engines bound forward with the empty mill, until backward 
steam is thrown in the faces of the pistons to bring the 
engines up, and reverse the motion for the next pass of iron. 
And with this there is a chattering of the spur _ enough to 
make one apprehend the tearing out of .every tooth. Surely the 
same ‘taste’ that applies the epithet ‘unmechanical’ to the 
claw clutch at the London meeting must hold these reversing 
engines equally deserving of it. It is, of course, not so much a 
question of mere taste, but of greater efficiency, durability, and 
economy; and I affirm that these qualities cannot be combined in 
es arrangement which presents the jarring and irregular effects 
referred to. 

“T fully concur with Mr. Walker when, in the oy ers 
referred to, he says :—‘ The speed required is mainly limited by 
the power of the workmen to Leatilo the iron in the rolls, The 
speed of the reversing mill should be as great as that where the 
iron is passed back over the top roll.’ But when he adds, ‘ And 
thishigh speed cannot be attained with the system above described’ 
—that is with the claw clutch—I would extend the remark to 
include his own system also. 

**The membersof the Institute will agree with me thata reversing 
mill, to meet the necessities of the iron manufacture, must work 
at as great a speed as a continuously going mill. The great prac- 
tical question, therefore, for engineers and manufacturers is, to 
determine how this object may be most easily, safely, and satis- 
factorily attained. If we accept the results of extensive experience, 
we must dismiss the Ramsbottom system, with its fly-wheel 
ignoring engines—the claw clutch, either by itself or with its 
various complications of cushions or slipping couplings; at all 
events, where employed in connection with mills over 20in. 
diameter, 

“The Dowlais Works, as I have already mentioned, have as good 
a claw clutch as is to be found anywhere. They have also a pair 
of highly-finished engines of the Ramsbottom type ; but with a 
le ened experience of both kinds, Mr. Menelaus said, at the 
London meeting before referred to, that at that time there was no 
subject of greater importance to manufacturers of iron and steel 
than a good system of reversing rolls. 

**Mr. Walker’s arrangement, I affirm, has proved equally un- 
satisfactory; and yet it comprises a certain soundness in its 
principle, having failed simply from not being applied in a 
proper manner. The misapplied principle is that of the 
frictional clutch—exemplified in his arrangement by a strap 
and drum. These and the connecting — as applied at 
Blochairn Works, were altered in and again at intervals 
of from one to three weeks, and occasioned daily interrup- 
tions and stoppages. Mr. Walker, in his perer, admits that, 
‘when the firm erected these mills with hydraulic reversing 
apparatus, they had a little trouble with them;’ this ‘little 
trouble,’ however, having a oe an expenditure for 
repairs and alterations nearly double the cost of the entire 
machinery. In explanation, Mr. Walker roceeds to say—‘ They 
made a wroughtiron strap to go round the drum without any 
lining,’ and when they got into trouble with the strap ‘they lined 
it with wood, and in that way they got over the difficulty entirely.’ 
They, however, got over one difficulty only to get under another ; 
for in consequence of the rapid wear and inevitable varying of the 
configuration of the strap, the springs intended to relieve it from 
the drum, on being disengaged, as the other appurtenances, 
had to be re-adjusted almost every twelve hours. Mr, Walker's 
paper conveys the impression that with a2 moderate amount of 
greasing and attention the iron strap would not have given 
trouble by seizing on the cast iron drum; but the fact is, that 
half-hourly rather than daily greasing had to be resorted to, and 
the a of grease amounted to £8 worth in a single 
week, besides the cost of i and notwithstanding the 
strap wore down something like three-fourths of an inch in ten 
days. This strap was eight feet diameter by twelve inches broad, 
and had thus a bearing surface of 3600 inches. This trouble of the 
strap seizing was, however, not by any means the most objecticnable 
feature of arrangement, It was no doubt bad enough both 
in itself and in icious consequences, but it was found in 
addition that the iron straps gri so suddenly, and with such 
a wrench and shock to the m: ery, as at times to be little if at 
all better than the old claw clutch. The time elapsing from the 
moment the strap was brought into the slightest contact until the 
complete grip was got was too small to measure or define, and the 
actual was quite sudden. It is true when the straps were 
newly and lined up the reversing was effected without 
noise; but they never remained in their adjusted state more than 








aday atatime. The characteristic of sudden gripping I believe 
to be that of other reversing systems em nos a and drums, 
to which I have not yet ially nr shee . Walker’s arrange- 
ment at the worst admitted of a =» taking place of perhaps 
a twelfth or a tenth of a revolution, with this amount of slip I 
have seen it wear away the wood lining, which was 3in. thick, 
in less than forty-eight hours, and it seldom lasted out a week. 
The amount of slip named was utterly inadequate for softening 
the severity of the shock of starting the heavy rolls into wotion. 
The shock was certainly quite as bad as with those modifications 
of the claw clutch I have already referred to, with slip couplings, 
buffers, or springs. Notwithstanding that this strap and drum 
arrangement was tried at Blochairn in three different ways, it had 
eventually to be wholly abandoned after an outlay of an enormous 
expense in the alterations, and exclusive of the great losses that 
were caused by the stoppages of the hinery. Another faulty 
characteristic of the strap and drum arrangement is the self- 
gripping tendency of the strap, which is not wholly inseparable 
from a friction strap, even when worked without a differential 
lever ; and this tileiening action, in respect that it interferes 
with the due controlling and graduating of the engaging action, is 
perhaps as objectionable a feature as anything else in the entire 
arrangement. 

“The Napier clutch, which has just been minutely described to 
us by its inventor, is in many respects very similar to the arrange- 
ment tried by Mr. Walker at Blochairn. It consists of drums 
encircled by straps, tightened or relieved by differential levers, 
and steam or hydraulic power is dispensed with for putting the 
clutch into or out of contact. The strap is self-gripping, and after 
it has been allowed to touch the drum, my opinion is that it 
almost instantaneously assumes the driving grip, its action be- 
tween these points being absolutely uncontrolled and uncon- 
trollable, 

“The amount of s/ip necessary on reversing a rolling mill must 
of course depend on the speed of the mill, and on the diameter 
and number of pairs of rolls employed. In the case of a train of 
rolls consisting of two pair of rolls, 22in. diameter, making forty revo- 
lutions per minute, I find the reversing can be effected without the 
slightest noise or stroke by allowing aslip of three-fourths of a revo- 
lution to take place between the first moment of contact of the 
frictional clutches until the millis brought up to full speed, ready for 
receiving the iron between the rolls. The amount of slip required 
with the 26in. rolls described by Mr. Walker, and now fitted with my 
clutches, is about one revolution, their full speed being thirty-five 
revolutions per minute. It is quite truethat cen Mr. Walker's best 
modification was in perfect order, newly fitted, and properly 
adjusted, the reversing was effected without noise ; but this state 
of things never continued longer with it than, perhaps, two or 
three shifts. It is my deliberate opinion that a noi reversing 
action never can be permanently secured by the strap and drum 
arrangement, whether worked by hydraulic power or by a lever of 
whatever kind. The difference in the means employed for tighten- 
ing the strap can make no real difference in the action of the 
clutch itself ; but were I restricted to the selection of one of these 
two plans, I should most certainly prefer the one which is arranged 
to be put into action by hydraulic or steam appliances, because it 
does admit of some slight modification, graduation, or adjustment 
when the gripping action commences, whereas the differential lever 
cannot with any amount of care be made to grip in the easy and 
gradual way that is so necessary ina rolling mill. With regard to 
the application of the Napier clutch at the Butterley Ironworks, 
I must be permitted to say that it affords no evidence whatever in 
favour of its general adoption, for the mill is of the very lightest 
description, and the work done there by the friction strap is 
identical with what has been done with the ordinary claw clutch, 
aad quite as satisfactorily for the last fifteen years. And even 
with this light mill the clip or shock of reversing with Napier’s 
clutch is as severe as that complained of in the old claw clutch. 
The Napier clutch is thus quite as unsuited as the claw clutch 
for such mills as the one described by Mr. Walker ; but it is for 
mills of this class that the requirement has of late arisen for some 
better reversing arrangement than has hitherto been in use ; and 
it is out of this necessity that the idea of a satisfactory frictional 
reversing system has been developed. The demand that has of 
late arisen for heavy plates and bars has rendered it imperatively 
necessary to erect the largest and most powerful machinery for 
their manufacture, and the very size and costliness of such 
machinery makes it perilous to employ reversing systems, which 
are either beyond the control of the attendant or are accompanied 
in working by sudden shocks or wrenches, and consequently 
annoying and disastrous breakages and interruptions. 

“* Speed and power, with safety and economy, are the demand of 
the times, and should be the motto of every engineer; and more 
especially must the securing of these qualities be his aim when 
designing a reversing rolling mill suitable for present advanced 
requirements. Having in the preceding review of existing arrange- 
ments shown that there is still a want in such machinery, I will 
now, with your permission, proceed to show in what manner I 
have myself endeavoured to supply it; and as you will have an 
opportunity, which I hope you will avail yourselves of, of seeing 
my improved conical reversing clutches for rolling mills in actual 
operation, you will be able to judge how far I have succeeded in 








doing so. 
““T make no pretence to the discovery of any important me- 
chanical princi for frictional clutches have been in use for 





years in various well-known applications, and the conical clutch 
is probably the oldest form of frictional clutch. The conical 
clutch is, however, not only amongst the oldest, it is also the 
simplest and most efficient frictional clutch known, wherever it is 
properly applied. It is, therefore, strange that its application to 
reversing rolling mills (which, more than any other machines, 
stand in need of its smooth and gradual action) should not much 
sooner have been worked out to a satisfactory result. About 
twelve years ago, it is true, an attempt was made to adapt it to 
this description of machinery by a French engineer, who seemed 
to be fully aware of its suitability for the purpose, but whose 
mode of arranging and combining the was so defective, 
disproportioned, and inappropriate that it utterly failed in its 
purpuse, and was wholly abandoned shortly after its introduction. 

‘The difficulty opposing the successful adaptation of the fric- 
tional clutch cones to a reversing rolling mill lies in the propor- 
tioning and modifying of the conical surfaces themselves, as well 
as the accessory details to render them practically applicable to 
the ponderous masses and gearing composing such machines. At 
the first glance one is apt to suppose that a conical clutch capable 
of transmitting the force of, say, a 10-horse or 20-horse winding- 
engine, has only to be proportionally increased and extended in 
diameter, bearing surface, and pressure of contact, to at once 
render it suitable for driving a rolling mill requiring a 50-horse or 
100-horse power engine. But alittle reflection, or, what is better, 
a little experience in the school of actual work speedily dispels 
this allusion, and one becomes aware that instead of its being a 
case for simple calculation, according to the arithmetical ‘ rule of 
three,’ there is a somewhat deeper problem to be solved. A 
rolling mill is altogether so different from other machines in 
respect to ~ Sager = strains to which it is subjected, a 
reversing rolling m so a startings, and re- 
versings that arrangements and proportions have to be devised 
quite diffrent from those prevailing in the ordinary applications 
of the cone-clutch. 

**T first applied a cone clutch to a rolling mill in 1867 at the 
Monkland Iron and Steel Works, under the employment and super- 
intendence of Mr. Ferrie, the manager of those works, There the 
various trials, which led to the construction of the cone clutch 
I am going to describe, were made in connection with the first 
<= g claw clutch ever used in Scotland, if not in the United 

ingdom. That clutch was constructed in 1845, and, like 
many others of its tribe and kind, it occasioned breakages, and 
was soon abandoned, nor were any further attemptsmade to work 
the gearing with reversing motions until 1867—the reeollections 





of that shocking clutch being until then too fresh to admit of 


another trial being sooner made of the reversing , notwith- 
poe | that the erection of a new mill of size had 
afforded a fair opportunity for it. In 1867 I was not aware of the 


successful application anywhere of any form of frictional clutch to 
rolling mills. I, however, afterwards learned that Messrs. Kitson 
and Chalas, of Monkbridge, had at that time in operation at their 
works a frictional clutch with flat discs. We had, therefore, 
before us no precedent, and our faith in the plan of driving a rolling 
mill solely by friction was not then strong enough to inspire us 
with sufficient confid introduce such an untried innovation 
into the iron and steel works. The first attempt on which we 
ventured was to bine a frictional clutch with a claw clutch, 
the frictional clutch being designed to en the mill and 
to gradually bring it up to the required s before the claw 
clutch was ) Bomar 5 into contact. Both clutches were worked by 
steam, but with separate connections, and two movements of the 
hand were required to complete the coupling of the compound 
clutch, This was soon perceived to be a source of difficulty, as 
the proper successive admissions of the steam required too great a 
nicety and accuracy of manipulation for practical pu The 
next attempt was to actuate both clutches by one olniation of 
steam, with arrangements for one to act slightly in advance of the 
other ; and this improvement promised well for a season, but the 
timing of the two motions in proper relation to each other could 
not be maintained for any length without continual re-adjustments 
of the connections between the two clutches, After various other 
attempts, which I need not waste your time by describing, the cun- 
viction was forced on us that the combined clutch system was too 
complicated and uncertain in its action to give satisfaction, and 
must therefore be abandoned. After constant efforts, study, and 
experiment, for a great length of time, it was ultimately resolved 
to try;the single conical clutch by itself, and without its old claw 
companion, for in the course of our experiments we had found 
that with a suitable contact pressure the cones were quite capable of 
transmitting the power required to drive a large mill under all 
circumstances, Accordingly, towards the close of last year we 
proceeded to arrange and adapt the cones, that had formerly been 
employed conjointly with others, to work by themselves ; but even 
in this we found there was something still to learn. The cones 
which in our occasional trials propelled the mills freely, were found 
to accumulate a small quantity of fine dust when worked con- 
tinuously for any length of time, and this dust had the effect of 
causing a diminution and variation of the amount of friction and 
driving power, which became so serious through the course of a 
day's work as to involve a stoppage of the machinery and cleaning 
of the surfaces. At this juncture Mr. Ferrie proposed that a 
small jet of water should be made to play continuously between 
the surfaces. This not only had the effect of keeping the surfaces 
perfectly clean, but increased the amount of friction and driving 
power, and at length the trials resulted in the most complete 
success. We found that any size of iron for which the mill (with 
26in, rolls) was adapted could be rolled freely, that the mill could 
be reversed without shock or noise, and tha: bars which collared 
or strayed in their course through the rolls, and were thus likely 
to cause mischief if forced through, could be arrested or returned 
as the roller man desired, and all this with the utmost ease and 
quietness. At Monkland, however, I cannot as yet boast of the 
beauty and symmetry of the machine, and those specially interested 
in this subject should visit Blochairn instead of Monkland, The 
frequent alterations and patchings which took place in course of 
our experiments could not be expected to result in anything 
approaching to good taste or the nice adjustment and disposal of 
the parts, 
“*The mither wi’ her needle an’ her shears, 
Gars auld claes look amaist as weel’s the new.” 











Sut we cannot come up to that in patching machinery, and the 
patched clutches at Monkland do not look ** amaist as weel's the 
new” at Blochairn. At Monkland we simply got the machine to 
work well, which it has done for the past nine months, and we are 
leisurely preparing new parts to perfect the o> 

** Messrs. Hannay and Son, on hearing of the success of our 
operations, caused Mr. Bladen to visit the Monkland Works to 
examine our arrangements, and were so pleased with what was 
witnessed that they immediately ordered a set of clutches on the 
conical principle, to take the place of one of those fitted to the 
mills at Blochairn by Mr. Walker. After this set had been fully 
tested in operation, renewed orders came in succession for three 
additional sets, so that at this moment all the plate mills at 
3lochairn are working on this principle. The old clutches have 
been entirely removed, and the new cones are working to the 
entire satisfaction of workmen and managers. The first set of the 
cones has now been in operation for five months, working night 
and day, and the mill has frequently turned out 40 to 50 tons 
of finished plates per shift. The other two smaller mills turn out 
each about 28 tons per shift. The fourth mill has only been 
started the other day, and I can’t yet on of its power; but I 
am sure it will not fall behind its neighbour of the same size.” 








THE Lords of the Committee of Council on Education having 
decided to transfer the instruction in physics, chemistry, and 
natural history from the Royal School of Mines in Jermyn- 
street, and the College of Chemistry in Oxford-street, to the 
New Buildings, in Exhibition-road, South Kensington, notice 
is given that in future the following courses of lectures and 
practical laboratory instruction will given at South 
<ensington at the dates specified :—Chemistry, by Professor 
Frankland, D.C.L., F.R.S. A course of forty lectures “‘On 
Inorganic Chemistry,” commencing 21st October, 1872; a 
course of thirty lectures, ‘On Organic Chemistry,” commencing 
13th January, 1873. Laboratory instruction, consisting of an ele- 
mentary and an advanced course, commencing on Ist October. 
Biology, by Professor Huxley, LL.D., F.R.S., a course of eighty 
lectures on biology (or natural history, including wy 
with laboratory instruction, commencing the 7th of October, 1872. 
Physics, by Professor Frederick Guthrie. The course will consist 
of lectures, with laboratory work on the subject of the lectures, 
divided as follows :—Twelve lectures on molecular physics, sound, 
&c., commencing 24th ey 1873; fifteen lectures on heat, 
commencing on 24th March; fifteen lectures on light, commenc- 
ing on 12th April; twenty lectures on electricity and etism, 
commencing on 19th May. Each course will be complete in itself, 
and may be taken separately. 


THE MIDLAND INSTITUTE OF MINING ENGINEERS.—The annual 
meeting of the members of the Midland Institute of Mining 
Engineers residing in the South and West Yorkshire and Derby- 
shire colliery districts was held in the society’s rooms at Barnsley, 
on Wednesday last, and was largely attended, The society, which 
now numbers from 140 to 150 members, is in a flourishing condi- 
tion. Mr. W. P. Maddison, of the Thornhill Colliery, ided, 
and was afterwards elected president. Mr. T. W. Embleton has 
held the office for three years, and returned pursuant to rule. 
The other officers elec were as follows :—Vice-presidents— 
Mr. Thos. Dymond, managin er at the Oaks Collieries; Mr. 
Warrington, of the Strafford Main Collieries; and Mr. J. G. Hill, 
of Barnsley. The council was chosen as under :—Messrs. J. 
Beaumont, R. Miller, W. H. Peacock, jun., J. Warburton, G. 
Bailey, J. W. Weeks, M. Dawey, and T. Carrington. A discus- 
sion took place with respect to a notice to alter the times of 
meeting from every month to a month. On the 
motion of Mr. Miller it was agreed that the meeti should be 
held as hitherto. A proposal to make Wakefi the head- 
quarters instead of Barnsley gave rise to a lengthy discussion, 
which ended in the head-quarters being kept at Barnsley. The 
accounts of the society were submit and showed the assets to 


be £251. A paper was read by Mr. W. P. Maddi the presi- 
dent, on ‘‘ Experiments made with respect to Air es at the 
Thornhill Collieries,” the discussion of which was allowed to stand 
over till the next meeting. 
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Grants and Dates of Provisional Protection for Six Months. 
1920. CHARLES CaseLTon and Henry Toocoop, Hull, Yorkshire, ‘‘ Im- 
provements in saw frames or machinery for cu tile, slate, and 
other laths, boards, deals, battens, and other w and materials 
usually cut by saws.”—25th June, 1872, 
1928, Pau Poca, College-street, Chelsea, London, ‘‘An improved 
bi n, constituting improved motive-power ma- 
chinery.”—A communication from Jean Solari, Geneva, Switzerland.— 
26th June, 1872. 

1954. SAMUEL CHaTwoop, Bolton Lancashire, and Joserpx Henry Coi- 
Lins, Falmouth, Cornwall, “Improvements in separating or dressing 
tin and other ores.” —28th June, 1872. 

2010. Joun Vine, sen., JoHN Vine, jun., Jonn Brown, and JAMEs 
ARTHUR SKINNER, Eastbourne, Sussex, “ Improvements in arms,” 
—3rd July, 1872. 

2024. ALBert Savuvesr, Parliament-street, London, “Improvements in 

hinery for obtaining motive power by means of steam or other 
fluids. es communication from M. Emile Duclos, Rue Nicolas, 
Marseille, France — 4th July, 1872. 

2036, Errenne Jutes Laronp CaI.xot, Barcelona, Spain, “ Improvements 
in the manufacture of lighting and heating gas, and in apparatus and 
ona connected therewith. "—5th July, 1872. 

052. WittiamM Ho.prook, Mancl “Tm ts in fast for 
“ and casement windows, shutters, and ‘doors. "—6th July, 1872. 

2059. ALEXANDER PRINCE, Trafalgar-square, Charing Cross, London, “ A 
new or improved boring instrument.”—A communication from Julius 
Von Sparre, Oberhausen, Prussia.—8th July, 1872. 

2090. James CHanp.Ler, Cottage-grove, Mile-end-road, London, ‘“ Im- 
provements in bath and other apparatus for the control of water and 
preventing waste thereof.”—11th July, 1872. 

2145. MARSHALL ARTHUR WEIR, Great Winchester-street, London, “ An 
apparatus for registering and checking entries and exits to and from 
tramway cars, omnibuses, or other carriages.” 

2147. Henry CHERRY, Handsworth, Staffordshire, ‘‘ Improvements in 
punching and shearing machines,”—17th July, 1872. 











a 


the windows and doors of railway and. other carriages and moving 
from draught and di ust.” 

2220. Joan Henry Jounson, Linon ’s-inn-fields, London, ‘‘ Improve- 
ments in the manufacture of plate g "A communication from La 
Société Anonyme des Manufactures des Glaces et Produits Chemiques 
de St. Gobain Chauny et Paris. 


2222. Henry WILLIAM ATKINS, gham, “Certain improvements in 
metal springs for mattresses, ee genge also for , couches, 
eo a, ae ‘¢ purposes where an easy expanding force is 


2226. Witt1am TuRNER, Leicester, ‘‘ Improvements in levels.”—25th 
July, 1872, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


211. Henrt ADRIEN BONNEVILLE, Piccadilly, London, ‘‘ Improvements 

in ap tus for the manufacture and a) tion of wire coverings for 

g the corks of bottles con g sparkling wines or other 
fermented or effervescent uids.”—A communication from Jean 
Adrien de Mestre, Rue St. Roch, Paris. —25th July, 1872. 

2229, CHARLES DENTON Southam bu London, “ - 
—— in self-acting mules for roving fin 

uble spinning.”—-A tommunication from Philipp Ru olph = 
scharff, Chemnitz, Saxony.—26th July, 1872. 

2263. GEORGE TOMLINSON BousFietp, Loughborough-road, Brixton, 
Surrey, “ Improvements in furnaces for deoxidising iron ores pre- 
= tory to their being worked into wrought iron.”—A communication 

m Joel Wilson, Dover, New Jersey, U. S.—29th July, 1872. 

2268. Witt1amM Morcan Brown, London, 
“Improvements in apparatus for raising water.”—A communication 
from Charles Haughton, Boston, Massachusetts, U.S.--30th July, 1872. 

2269. Henry STEPHEN FLoop, San Francisco, vena U.8., “An 
improved corset.”—30th July, 1872. 

2283. ea me ama MILLs,8 uP , London, 
“ Certain vemen ro’ —— and pum —A communi- 
cation from ies tus 8. a lyn, ne ew , Tee U.s.— 
80th July, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 


2297. ba aeange Rosert Lake, Southampton-buildings, London, ‘‘ Block 
c.”—20th July, 1869. 
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2151, CHARLES JURRIAAN ViEHOFF, Westeinde, Amsterdam, Holl 
and Ernst Voss, Hoafdgracht Nieuwediep, Holland, “ Improvements 
= oa for ventilating ships, railway carriages, houses, and other 

uildings. 

2153. WittiamM Parerson, WILLIAM ALEXANDER SANDERSON, ROBERT 
SANDERSON, and James Sanperson, Gala Mills, Selkirk, N.B., ‘‘Im- 
provements in the treatment of wool in process of manufacture, and 
in the preparation of materials therefor.” 

2155. Joun Wittiam MeLiino, Birkett Bank, Wigan, Lancasbire, “ Im- 
provements in engines actuated by steam or other elastic fluid.” 

2149. James Gray SMEATON, Harwood-road, Walham-green, London, 
‘‘Improved apparatus for the generation of steam and the circulation 
of heated water.” 

2161. Duirrt Timiriazerr, Southampton-buildings, London, “ In- 
provements in machinery "for forming stereotype moulds or matrices.” 
2162. Witutiam Linney, Bedworth, Warwickshire, *‘ An improved method 
of and apparatus for propelling looms, winding engines, and various 

other machines.”—18th July, 1872. 

2165. Henry Rosinson, Skipton, | Yorkshire, ‘‘ Improvements in the 
construction of railway wagons. 

2166. Wituram Eapes and Witiiam THomas Eapes, Birmingham, “ An 
improved tube cutter and wrench.” 

2147. Jonn Ricwarpson, Perseverance Ironworks, Lincoln, “ Improve- 
ments in arranging, actus ating, and controlling cut-off slide valves of 
steam and other engines.” 

2169. MicHarL Henry, Fleet-street, London, ‘‘ Improvements in appa- 
ratus for measuring and indicating time.”~-A communication from 
Jules Francois Gouéry and Jacques Bigourat, Boulevart St. Martin, 
Paris.—19th July, 1872. 

2170. Joun Hopkinson, jun., Birmingham, “ Improvements in appa- 
ratus for giving motion to the revolving lights of lighthouses.” 

2171. Josepn Kwort, Sheffield, ‘Improvements in furnaces for econo- 
mising fuel and preventing the generation of smoke.”—A communi- 
cation from Thomas Say Speakman, Camden, New Jersey, U.S. 

2172. Joseru Kyorr, Sheffield, “ An improved lubricator for machinery 
and axles.”—A communication from Thomas Say Speakman, Camden, 
New Jersey, U.S. 

2173. ALPHONSE KrreceR, Borough, Surrey, “ A new or improved appa- 
— to be applied to street tramway carriages for facilitating the 
traffic.” 

2174. Ropert WILLIAM Eppison, Steam Plough Works, Leeds, Yorkshire, 
‘“‘ Improvements in platform lifts or hoists.”—A communication from 
7 ceca Tatham, New York, U.S., and John W. Brittin, Brooklyn, 


2179. Perer Love, Bedford, ‘Improvements in machinery or ,2ppa- 
ratus for excavating, especially applicable for drainage pu 

2180. Paitip Ronayne Connon, Lewisham, Kent, “ Improvements i in the 
mivshing and stirring apparatus —— in brewing, distilling, and 
other like processes.” —20th July, 1872. 

2183. THomas NIGHTINGALE PALMER, Dalston, Middlesex, “‘ An improved 
catamenial belt, which may also be used for other purposes.”—A com- 
munication from Aline Lacruz, Troyes, France. 

2184. RicHarp Hutton, Eyre-street, Sheffield, ‘‘ Improvements in steam 
boiler and other furnaces.” 

2185. Witt1aM Ropert Lake, Southampton -buildings, London, “ Im- 
provements in hoists or elevators.”—A communication from Thomas 
Silver, New York, 

2186. JonN Tuom, ‘Chorley, Lancashire, and Joun Stennovse, Penton- 
ville, London, “Improvements in treating fatty substances con- 
—? colouring matters, and in obtaining useful products there- 

rom. 

2187. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Im- 
provements in the manufacture of ornamental tiles or slabs.”—A 
communication from Jean Paul Simons. 

2188. WittiaM Rogert Lake, Southampton-buildings, London, “ Im- 
provements in ——— for raising liquids, grain, and other mate- 
rials, parts of which improvements are applicable to the construction 
of rotary engines.”—A communication from John Harris, Montreal, 
Canada. —22nd July, 1872. 

2189. CLaupE Leon Desmo.inys, os Cross, London, “ An improved 
portable chevaux-de-frise or barricad 

2190. Davip Cuxnincuam, Dundee, Forfarshire, N.B., ‘‘ Improvements 
in lh construction of breakwaters, sea walls, and other subaqueous 

WOrkSs. 

2191. Henry Derry, Middlesbrough-on-Tees, Yorkshire, ‘‘ Improve- 
ae 3 in furnaces for smelting, refining, and puddling iron or other 
metals, 

2194. Henry Sutcuirre and Wricut Sutciirre, Halifax, Yorkshire, 
pea in moulding vr constructing stench traps or syphon 
pipes. 

2196. Lionet Smita, hester, ‘‘ An i d construction of elastic 
surface suitable for oo mattresses and other articles for sitting or 
reclining upon.” 

2197. Jonn Napier, Argyle-street, Regent-street, London, “ Improve- 
ments in apparatus to be used in lieu of a cofferdam in laying founda- 
tions under water, and for excluding water for other purposes.”—¢3rd 
July, 1872. 

2201. "Scacome Cortino, Tolmers-square, Hampstead-road, —- ee 
‘* Improvements in piston ap) tus of wind soonieal instrumen 

2202. Jutes Corpier, Rue de Marseille, Paris, ‘‘ Improvements in the 
mode of reflecting, projecting, and diffusing light by means of globe 
reflectors,” 

2203. Tuomas Lrnwoop, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
signal and other lamps.” 

2204. Jon~w Cox, East Stockwith, Lincolnshire, and Samvet Cox, 
Hatcham-road, "Camberwell, Surrey, “An improved apparatus for the 
recovery and extraction of oils and fats, spermaceti, paraffin, and wax 
by the distillation of a volatile solvent ‘through the materials contain- 
ing them, and the recovery of such volatile solvent.” 

2205. Hecror Avouste Durrene, South-street, Finsbury, London, 
‘* Improvements in concentrating and evaporating sulphuric acid and 
other liquids, and in the —— employed therefor.”—A communi- 
cation from Messrs. Marie — —- Regis Faure and Jacques 
Louis Kessler, Clermont-Ferran 

2206. Joun WALKER, James-street, st. ‘Luke's, “Improvements in 
machinery, for raising and reducing ores, and’ extracting the metal 
therefrom.” 

2207. now wi Hunt, Serle- pe eee en 's-inn, on © “A new or 
improved a paratus or meaus for excavating, drilling > 
or yr tone treating teeth.” — A communication = WwW 

Reynolds, New York, U.S. 

= Franc 18 CLARKE, _ Canterbury, bee “Improved a) tus or 

for or filling and drawing off pO and fluids 

foeun Potties and other Seasele, and for measuring the a. . of 
said liquids or fluids supplied to or drawn off from 








vessels.” —24th July, 1872. 
2212. WiLLIAM ALEXANDER LyTTLE, The Grove, Hammersmith, Middle- 
sex, ‘‘ Improvements in the means and apparatus for o! ig sea 


water for thing and other 


2214. Joun Davis, Great Dover a Canam, Wena “ Improve- 
ments in apparatus for suppl steam boilers wit 

2218. Howarp Bussy Fox, Cheshire, = 9 , Lioyp 
Gurpven, Birkenhead, Cheshire, “an improved guard for protecting 





2309. aoe dy Ramsay, Sherburn Tower, Gateshead, Durham, ‘‘Gas,”— 
31st July, 1869. 
2327. Joun Thomas Way, Russell-road, Kensington, London, “ Purifying 
gas.”—3rd A t, 1869. 
2328. Jonn Tuomas Way, Russell-road, Kensington, London, “ Soap, &c.” 
—3rd August, 1869. 
2352. CHaRLEs Joun CHUBB, * area Tavisteck-square, London, 
“ Drills.”—6th August, 186 
2303. bg JACKSON, Wigan, “ Lubricators for steam engines.”—31st 
July, 186 
2310. James Beckett, Llandudno, Carnarvonshire, “Self-acting railway 
brakes.” —3l1st July, 1869. 
2260. JosEPH Hotpinc and James Eccies, Manchester, ‘‘ Looms for 
weaving.” —26th July, 1869. 
2366. ALFRED BuckINGHAM Ispotson, Sheffield, “‘ Joints for uniting and 
securing the ends of railway rails.”—7th August, 1869, 
2358. WiLL1AM Manwarino, Britannia Works, Banbury, ' Oxon, “ Harvest- 
ing machines.”—7th August, 1869, 
2360. GEORGE NICKERSON, Barningham, Suffolk, “‘ Raising and stacking 
straw, &c.”—7th August, 1869. 
2479. Henri Nicotas Moyon and Jacques EvGene Lemercier, Rue St. 
Appoline, Paris, “‘ Coverings for the feet, &c.”—19/h August, 1869. 


Patents on which the Stamp Duty of £100 has been Paid. 
1980, ALFRED Vincent Newton, Chancery-lane, London, “ Refining 
= &e.”—3lst July, 1865. 
054. HUBERT Cy RILLE Baupet, Rue St. Appoline, Paris, ‘‘ Keyed musical 


"Teun "—5th August, 1865, 
2044. WILLIAM PoLLocK and JouN Stono, Leven Bank Works, Dumbarton, 
N.B. 


B., ‘‘ Washing yarns.”—7th August, 1865. 





Notices of Intention to Proceed with Patents, 


857. Wituiam Rosert Lake, South London, “‘ Ovens.” 
—A communication from George Edson Bailey, | Charles Brown Good- 
rich, and Jesse Albert Loc 

865. Joun WERNER, Mannheim, Grand Duchy of Baden, Germany, 
“ Substitute for brewers’ pitch.”—2lst March, 1872. 

869. Epwarp THomas HUvGHEs, Chancery-lane, London, “ Converting 
motion.”—A communication from Andrew B. Hendryx and Albert 
William Webster.—22nd March, 1872. 

883. JOHN Bett MvuscHamp, Kensington, London, “ Improved liquid 
meters.” 

893. Witt1aM Henry Baxter, Brixton-hill, Surrey, “‘ Weighing or mea- 
suring corn, &c.”—23rd March, 1872. 

903. WiLt1am Ropert LakE, Southampton-buildings, London, “ Supplying 
and using steam for driving vehicles.”—A communication from E 
Lamm. 

905. JAMES Howarp and Epwarp Tenney Bovsrie.p, Bedford, “ Steam 
boilers.” 

906. WiLt1aM NEILL, Bold, “ Valves.” 

908. GeorGe JAMES "SNELCS, Dowlais, ‘‘ Lining for cupola furnaces, &c.” 
—25th March, 1872. 

911. Tuomas SMiTH, Leeds, “‘ Fire-escapes.” 

913. Jonn CLAYTON Mewsvrn, Fleet-street, London, ‘‘ Cigarettes.”—A 
communication from B. Harrass. 

918. James Reitty, Barrack-street, Hulme, “ Preventing accidents on 
railways.”—26th March, 1872. 

923, JosePH ELLICOTT Hotmes, Buckingham- enna , Strand, London, 

“ Utilising atmospheric pressure as a motive pow 
924. JoHN Wororarmoun, Radcliffe Bridge, “ Steam sibling engines.” 
—27th March, 1872. 

987. PHILIP CHARLES Evans, Brimscombe, “ Feeding scribblers, &c.”— 
28th March, 1872. 

940. Joan Warts ELLIOTT, Regent’s Park-road, Primrose-hill, London, 
“ Cleaning table cutlery. 

943. ALEXANDER Bev ERIDGE, Leith, “Preparing, cleansing, and 
refining animal fats.”—A 5 ae from Anton Jurgens. 

955. W1LL1AM WELDON SymincTon, Colne Valley + Halstead, 
“ Measuring the flow of sewage, &c.”—30th March, 1872. 
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Ave. 9, 1872. 
1987. James Freupixc, Manchester, veying signals from one person 
to another in railway trains. "1st Jun 1872.; 
2006. Gzorcz Nose, Thurlby House, Woodford Bridge, ‘‘ Treating 
various kinds of fibrous materials for the manufacture of paper.”—3rd 
oe ho 


applied t BENJAMIN Starr, Finsbury-square, Lon ee 
app! 


cars, or similar v 

the number ‘aaa and tho vauldus Gade ok Gillies 
journey. ctr Tuly, 1872. 

2123. Taomas Epwarp Heatu, Tuomas Evens, and Tuomas Epwarp 
Heath, jun., Cardiff, “H and mixing the materials employed 
in the man of artificial fuel, &c.” 

ae THomas Epwarp Heats, Tuomas Evens, and Toomas Epwarp 

Hearn, jun., Cardiff, “‘ Apparatus for com: materials by means 
7 — " pow wer alone, or in connection with mechanism.”— 18th 
uly, 

2152. Guus Witui4m Sremens, Great George-street, Westminster, 

“ Glass.”—A communication from Frederick emg . r 

2153. Wittiam Paterson, WILLIAM ALEXANDER SANDERSON, oar 

7 _ N, and James Sawperson, Gala Mills, Galashiels, N.B., 
00) 

2156. Freperick JoHN CHEESBROUGH, Water-street, Liverpool, “ Eva) 
rating and concentrating sulphuric acid, &c.”—A comm Eulsaiion Suan 
William Thompson Clough. 

2159. tn Gray —* Harwood-road, Walham-green, London, 

2160. Lee Ne.ison Hovtcuinson, Wellesbourne, near Bideford, 

ilway engines, &c.”—18th July, 1872. 

2180. ho RonaYNE Connon, Lewisham, “ Brewing and distilling 
apparatus,” —20th July, 1872. 

2186. Gzorce THom, Chorley, and Jonny Stennovse, Pentonville, London, 
— fatty substances containing pe matters.” —22nd July, 

2193. Joun Imray, Southampton-buildings, London, 
“‘ Valves.”—A communication from Heinrich Saleen a Sinert Sulser, and 
Johann Rudolph Ernst. 

=. Lionet Sarr, Manchester, “Elastic surfaces suitable for spring 

, &e.” "93rd July, 1872. 

2963. Georce TOMLINSON BovsFietp, sae Ry Brixton, 
—. * Furnaces.”—A cmeeect al ae Joel ‘loon 990k July, 

2269. Henry STEPHEN Foon, San Francisco, California, U.S., “An im- 
proved corset. 


2283. ee a MIt1s, 8 , Londo: 
“Ro ali ‘communication from Erastus 8, 
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Bennett.—30th July, 187: 
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= = office of the Commissioners of Patents, within fourteen of its 
List of Specifications Sy em Gurtes the week ending 
st, 18'72. 


2865*, 4d.: 3005, 4d.; 3083, 4d.; 3285, 4d.; 3316, 8d.; 3326, 8d.; 3344, 8d.; 
3351, 8d.; 3356, 8d.; 3358, 8d.; 3862, 18. 4d.; 3406, 104.; 348, ‘lod.; 3411, 
10d.; 3412, 1s. 2d.; 3414, 8d.; 3420, Is. 4d.; 34 2i, 8d.; 3423, 10d.; 3426, 
Is. 2d; 3428, 10d.; 3429, 1s. 8d; 3435, 8d.; 3438, 1s. 4d.; 3439, 8d.; 3341, 
10d.; 3443, Is. 2d., 3447, 8d.; 3453, 6d.; 3455, 8d.; 3460, 8d; 8461, 8d.; 
3468, 10d.; 3467, 10d.; 3479, 1s. 4d.; 3480, Is. 4d., 3481, 10d.; 3483, 10d.; 
3484, 8d.; 3485, 6d.; 3487, 1s. 2d.; 3490, 8d.; 3493, &d.; 3497, 4d ; 3499, 6d.; 
3501, 4d.; 3504, 4d.3 3505, 4d. ; 3507, 10d.; ‘3512, 4d.; 3518, 4d.; 8514, 4d.; 
3515, 4d; 3519, 4a.; 3521, éd.; 8522, 4d.; 3523 3525, 6d.; 3527. 8d ; 
3529, 4d.; 25, 1s.; 48, 10d. ; 360, 4d.; 1107, "44.5 1189, 84.; 1272, 10d.; 1408, 


10d. 





* Specifications will be forwarded by r from the Patent-office on 
pb of the amount of price my oy jums exceeding 5s. must be 
remitted by Post-oifice Order, payable at "at the Post-office, 5, Hi a 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, Sou 
ampton-buildings, Chancery-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arra’ from those lished b: 
A = the authority of the Saukananter Patents, i , 


Class 1, —PRIME MOVERS. 


Including Fiaved Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


247. R. J. Evxis and G. Dosson, Liverpool, ‘‘ Preventing incrustation and 
corrosion in steam boilers.”— Dated 25th January, 187: 

The features of novelty which constitute this invention consist in 
using concentrated silicate of soda mixed with solutions of Irish moss, 
and introducing the same into the water of steam boilers for the purpose 
of preventing corrosion and incrustation. With some waters the con- 
centrated silicate of soda is sufficient without the addition of the solution 
of Irish moss. The proportion of Irish moss solution when used is one 
part to four parts of silicate of soda in solution. 

253. D. A. Burr, Washington, U.S., ‘‘ Diaphragm motor.”—A communica- 
tion.—Dated 25th January, 1872. 

This invention relates to the employment of an enclosed elastic or 
flexible diaphragm arranged to be operated upon intermittently in op; 
site directions by the pressure or weight of columns of water or other 
fluid on each side thereof asa motor. It relates specially, Secondly, to the 

of an with a steam boiler as a safety 

guard to pees explosion from low water. In this case one compart- 
ment of the dia} chamber is made to communicate with the boiler 
at its low water mark, and the opposite compartment communicates with 
the boiler much below the low water line. The diaphragm itself is con- 
nected by a rod with a valve in an escape pipe pas: into the boiler, 
and communicating with an alarm whistle or with the fire-box, so that 
when in consequence of low water in the boiler the first pipe on one side 
of the diaphragm fills with steam, the weight of the column of water in 
the other pipe on the opposite side of the dia operate to move 
the diaphragm and open the valve in the escape pipe and aliow steam or 
water to escape and sound an alarm, or, if the boiler be poaey refilled 
toa safe and proper — extinguish = fire. This invention relates 





the d with valves 
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957. NICHOLAS WALKER and BenJaMIN WALKER, 


cloth.”—lst April, 1872. 
963. JEAN JOSEPH Fevix Manent, Boulevart de Strasbourg, Paris, 
“ 


966. yo Ropney Croskey, Portsdown-road, Maida-hill, London, 
“ Asphaltic or bituminous pavements.”—2nd April, 18 

971. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, * Liquors or 
cordials.”—A communication cois e Joannon. 

973. Jonn Henry JOHNSON, Lincoln’s-inn-fields, London, “Treating 
hair, bristles, and feathers.” — A communication from Willian 


Adamson. 
977. Witt1aM Ropert Lake, S tton-buildings, London, “Gas 
ae London, “ Cleaning 





burners.”—A communication Ee Samael Raynor. — 
979. a Rosert Lake, Southampton 
”—A communication from Louis 8 
985. eed Heinson Huon, Brunswick, > ch “ Coffee pots.”—Srd 
April, 1872. 
087 go vners Hanctin, Boulevart Sébastopol, Paris, ‘‘ Pounding, 
grinding, and mixing moulding sand, '—4th April, 1872. 
= — Reynoips, Belfast, “ Roving or slubbing frames.”—5th 
pril, 1872. 
role ee Bett Muscuamp, Kensington, London, “ Beating and atrating 
&e.”—8th April, 1872. 
1051. Joun | gene Jounson, Lincoln’s-inn-fields, London, ~ tains 
bstances.”"—A communication from William 
idm —-O0 April, 1872. 


1101. pn Stockton-on-Tees, “ Lubricators or steam greasers.” 
—13th April, 1 

ae Bact Kay and Tuomas Kay, Stockport, ‘‘ Feeding bottles.”—19th 

il, 18 

1297 Jostan Firtn, Sir Cuartes Henry Firtu, and Epwin Firtu, 
Heckmondwike, ‘‘ Looms for weaving.” —30th April, 1872. 

1346, DANIEL BENTLEY and JoHN BroaD JACKSON, Lodge Bank Works, 
Bury, “ Cylinders.”—3rd May, 1872. 

1376. "Danese GERALD FiTzGERALD, ee ae tp eg North, Brixton, 
Surrey, and BERNARD CHARLES Mo.toy, Elm-court, Tem le, a 
ta many | eee substances by the agency of elootshetty. 
6 a 

1401. Wirtsan Lev and Joun Pivker, Liverpool, ‘‘ Packing for engines.” 
—8th May, 1 

1756. WILLIAM Cotter, Gloucester-street, Bloomsbury, London, “ Bow- 


saws.” 
1765. THomas + Birmingham, ‘‘ Nutcrackers and lobster crackers.” 
—l1th June, 
~~ ficnan , petri “Castors for furniture.”—15th 
= gs Rene Sat, Darwen, “Rag eng washing engines, dc.”—24th 
2. 


909. Epwuwp Epwarps, South ton-buildi: ion, “ Preventing 
"ie escape of from smoke stacks or eys. a communi- 











chimni 
cation from Wi McKelvy Thornton. —29th June, 1872. 





, Thirdly, to 

openin, for admitti water into an air compressing cylinder and 
for a Pipes f it theretross, said valves being operated oulomnationlty by 
diaghengmn ae the intermittent pressure of a column of water. 
When the pressure of this column of water is balanced by an overflow 
— the — the diaphragm will, age A the ietuenee of a weight 

spring, fall and sim’ —— Re og and close the 
pal. p Annas ee ona terbalancing pressure is 
remov. e dia forced u oe the discharge and re-open 
the supply pipe. et invents ion re Fourthly, ym Soa —- of 
the diaphragm to operate automatically the steam throttle valve in a 
double-acting steam vacuum pump. The diaphragm pes od is placed 
between the two Ke mg g so that its upper compartment shall be con- 
nected with the bottom of one cylinder and its lower compartment with 
the bottom of the other cylinder. A rod from the dia; extends up to 
a valve in the steam a pipe so arranged that when the ry pipe to one 
cylinder is closed the boone pipe to the other shall be opened, and 
vice versa, 
254. A. PriEDMANN, Vienna, Austria, “ Apparatus be producing a olf 

acting circulation in tubular steam boilers i for 
engines.” — Dated 25th January, 1872. 

This invention consists, a in fitting a tube outside the boiler of 
locomotive > one end of the tube communicating with the water 
remote from fire-box, and the other end with the water surrounding 
the fire-box and near the fire-grate ; a self-acting circulation is thus esta- 





lished. Secon: use of this circulation to receive’ the 
—— or it from the water by interposing in the said tube an 
apparatus, which the Rae circula water will pass through, and 
which is adapted to collect the said deposits; this part of the invention 


applies to boilers panne bs Thirdly, in an apparatus to carry out the 
second part of the vention. 
262. G. ‘ver, Glasgow, and 1, Weir, Liverpool, “ Steam boilers.” —Dated 
26th January, 1872. 
This invention has for its object to increase the durability of steam 


boilers, and in out the invention a refractory substance such as 
fire-clay is a e outside of the tube es oe plates either 
by plastering it on qe ty Suing @o tthe or cele cf 3 
2198. J. Imray, ” rad Be onan seh neg vend wor 
= steam  cigine cylinders.” —. bet sg 187, 
vention it arrangement of Veabves 


























Ave. 9, 1872. 
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I d Class 2.-TRANSPORT. ™ os 
neluding Railways and Plant, ing, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

205. E. Leicu, Manchester, “ Propelling ships for ferries.”—Dated 23rd 
January, 1872. 

The railway ferry or other boats are made by ference of Bessemer 
steel or other or of an alloy of metals will be tough, and 
resist the action of sea water, the yg ge a gh RL | 
plates flanged all round to a sufficient depth to rivet yo apy 

ing so set out as to form segments of a circle. These plates are bored, 
pun or have the holes cast in to a gauge or template, so as to be for 
certain parts of the ship all alike, and the are slightly turned in 
to a proper angle, so that when riveted together they will form a bend to 
the curve of the ship’s — for the bottom a slighter bend or no 
bend at all, as the case may The flanges of the plates form the ribs 
of the vessel, and are turned up in proportion to the size of the plates or 

mgth of ribs required, and when a vessel is intended to have a double 
bottom or double sides the flanges of the plates for the inner shell of the 
hull are placed outside, and tied together with midfeathers. The outer 
hull of the vessel is attached to the inner hull, commencing at two or 
more feet from the bottom, and run all round ina C-shaped section, and 
on the top of this are a vertical sides or bulwarks which also go 
round the ship ; but what is preferred is to oe one vessel within the 
other in such a way that the inner vessel, which has a flat or nearly flat 
bottom, projects two or three feet lower in the water than the outer 
rudder. This inner vessel has a double er bottom and rudder placed 
at each end, which rudders, together with their shafts, are each made 
by preference of one piece of cast iron, hollowed out so as to buoy wu 
their own weight, and the two rudders are connected together by stee! 
bands and , 80 that when one is moved the other moves also in the 
opposite direction. Each rudder is provided with a valve to diminish its 
area when required, or with a means of shortening its length or width, 
the object being to balance the two more perfectly by lessening the power 
of the fore rudder. These rudders may be acted — separately or con- 
nected together by any convenient machinery. e paddle-wheels of 
ferry boats and other steamships are each formed of a cast iron cylinder 
f the diameter of the intended paddle-wheel, the cylinder 
being cast in two parts, bolted ther in the middle and keyed to 
bosses on the paddle-shaft, and has an outer flange at each end, to which 
wrought iron plates are riveted that extend to another outer cylinder of 
the full diameter of the paddle without floats, and to which the latter are 
fixed. The cavity formed betwixt the two cylinders is water-tight, and 
is suitably strengthened by stays. These paddles, which are detached 
from each other, are driven by a of engines to each, one being high 
and the other low-pressure, and the expansion valve of each high-pressure 
cylinder is acted upon by a steering wheel or other arrangement on 
di 


eck. 
211. A. Woop, Edinburgh, “Cleaning tvamways.”.--Dated 23rd January, 
87 


187 

The feature of novelty which constitutes this invention is the arrange- 
ment of apparatus wherein the chief feature is the employment of 
depending “ pickers” for cleaning out the grooves of the tramway rails 
of any soil or other obstruction, which is thrown by means of guides to 
the one side. 

213. A. Woop, Edinburgh, “ Tramway cars.”—Dated 23rd January, 1872. 

The feature of novelty which constitutes this invention is the forming 
of the cars oval or elliptical and the placing of additional seats in the 
centre, whereby the weight and drag of such vehicles are both lessened. 
215. J. Wuuitrincuam, Willaston, Nantwich, Cheshire, “Road rolling 

machine.” —Dated 23rd January, 1872. 

This invention has for its object improvements in road rollin, 
engines, whereby they are made suitable also for other purposes, an 
relates to the adaptation to and arrang t in bination with such 
engines of machin«ry or apparatus for breaking or crushing stones or 
other hard substance; in such manner as to enable the motive power of 
the combined machine to be employed either in propelling the engine for 
rolling roads or such like surfaces, or in driving the machinery or appa- 
ratus for breaking or stones or other hard substances. 

242. E. J. Hitx, London, “ Self-acting boat detaching apparatus.”— Dated 
24th January, 1872. 

In this boat detaching apparatus the inventor employs the slip hook 
and ring or depositing apparatus for which letters patent were granted 
to him Apri] 26th, 1870, No. 1007. The First improvement consists in an 
arrangement for preventing the slip ring becoming detached until a 
strain is put on it. Another improvement consists of a sling so arranged 
in combination with slip and slip hooks as to prevent the boat 
being detached should one be lifted by a wave, and only when both 
ends are lifted simultaneously. Two sling arrangements are described, 
which may also be in connection with ordinary boat detaching 
hooks. A safety pin is applied to the slip hooks to vent the boats 
b ing p turely detached, to be released by hand or automatically. 
Another arrangement with a single slip hook is also described, which 
becomes disengaged as soon as the boat floats. 

281. C. Quick and E. N. Norminoton, London, “ Carriages.”—Dated 30th 
January, 1872. 

The front driving seat is h near the coachman’s heels, so as when 
thrown forward it gains sufficient room for the front pillars, and a 
portion of the roof of a single or double seated carriage to fall forward 
and lie flat on the straight part of the boot; the seat is then thrown back 
in its place, which falls on the lamp irons, which has an iron on either 
side of the seat, with a hole in the end of same, which falls on spindles 
in connection with the lamp irons, and thereby secures the seat in its 
original position; the doors are made to slip off the hinges, thereby 
rendering it a perfect open carriage. By these contrivances it forms 
three different sorts of in either case representing a single 
seated close carriage, a single seated open sandaulet, and also when the 
doors are removed form a Victoria sandaulet; in the Second place they 
form a double seated close carriage, a double seated open carriage, 
and by the removal of the doors they form a double seated Victoria 
sandaulet. 
$24. J. L. Rosporoven, Dublin, *‘ Means for transporting mud.”—Dated 

Ist February, 1872. 

This invention has for its object the conveying away of mud and 
sweepings obtained from the surfaces of streets and roads in a more 
expeditious and economical manner than by the present costly system of 
carting the same to distant ~—e ; and consists essentially in the use of 
sunk covered cisterns situate in various convenient parts of a town, and 
in communication by special pi with the street mains, and by other 
——_ Pipes with the main outfal or depdt outside the town. To these 

isterns the collected mud or pings is or are 














carted, but as the cis- 
terns are numerous and situate in the most convenient districts selected 
for the pu , the cartage is over short distances in lieu of over long dis- 
tances to the suburban depéts. The mud or sweepings collected in the 
said district depdts or cisterns is there mixed with a sufficient amount 
of water obtained from the street mains to render it capable of being 
run off through the discharge pipe by gravitation along with the water 
held in suspension therein. In some cases the water used may be forced, 
under pressure, along the said d z — from the cisterns, 
such f being obtained by the closed cisterns with the 
ordinary high-pressure street mains or by pumping or other well-known 
hydraulic machinery, or the cisterns may be considerably elevated and 
roviaed with cart approaches to afford access thereto, so that the 
iquefied mud or sweepings in such elevated cisterns will be forced by 
head pressure along the pipes to the general outlying depéot. 
595. G. WestincHouse, London, ‘‘ Working brakes and communicating 
a in railway trains. ”— Dated 2th February, “~ 











Th nti to the e apparatus, 
such as described in the specifications to Abel’s patent, No. 2235, of 1870, 
and Westinghouse’s patents, No. 2436, of 1871, and No. 2684, of 1871, 
and consists, First, more compact and perfect constructions and 














arrangements of the pipes, valves, and reservoirs of the 
pe apparatus. Beco ly, in impreved hani by which 

e running of a brake off the line is made to act automatically 
upon the brakes. Thirdly, li to the tic apparatus 


whereby can be conveyed from one part of a train to another; 
and, Fourthly, is an imguovel construction of the valve gear to the air 
pump engine. 


933. G. Westinenouse, London, “‘ Working brakes and communicating 
signals in railway trains.”— Dated 28th March, 1872. 
i t tic brake 


This invention relates to further imp P 
and signal apparatus, such as were described in provisional sp 
filed by the same applicant on the 10th October, 1871, No. 2684, and the 
24th February, 1872, No. 595, the —— being to render the working of 
such apparatus more simple, and the construction more simple, cheap, 
and compact. It consists mainly in the arrangement of a series of valves 
in a valve box connected to the air pipes, the brake cylinder, and the 
auxiliary reservoir, one of these valves being acted on by the movement 
of a piston so as to cause signals to be given and the brakes to be applied 
either at will or when the carriage runs off the rails or becomes detached 
from the rest of the train. me 
1226. G. WestrncHovse, jun., London, “‘ Brakes on railway trains.” —Dated 

24th April, 1872. 

This. invention relates to improvements in the construction and 
——- of valves for working pneumatic brakes on railway trains 
according to the methods described in specifications previously filed by 
the same inventor. It also relates to the packing of pistons used for 

for the wear of brake 
them so as to take a bearing on the wheels 
, and to hang clear of the wheels when the 








ic brakes, and to modes of compensa’ 

and of suspend! 
to which they are a) 
brakes are taken off. 





2177. L. C. Warweck, Paris, “‘ Shifting screw propeller.”—Dated 20th July, 


1872, 

In this invention the screw is keyed on an axle su} 
at the lower end of a vertical frame, at the upper 
axle carrying a driving pulley; both these j 
tion by connecting rods fixed to a crank .at each of their ends. Above | 
this vertical is an wu horizontal frame, also carryi a pulley, 
in connection with the yd on the lower vertical me by a 
driving band or chain, an oe ee Se So etter’ te ed 
gearing on the driving engine placed near the stern of the ship when | 
the screw is to be worked, but movable and to be used for gem ona 
capstern and any other requirement when the screw is not wor! 4 

en, as ina cae or light wind, on leaving or entering a dock, and 
other cases, an auxiliary motive power is required, the vertical frame is 
attached at its lower end to conn: rods or levers, the other end of 
each of which is set on a pivot fixed to the bulwarks on quarter, 
then by means of a tackle on each side the poop and 1 double girt line 
coi from the guy on to the vertical frame, la.cer with its screw 
is gently lowered into the water, the pulley-shaft of the upper horizontal 
frame is connected to the steam engine; this ley, by means of its 
driving band, actuates the pulley on the vertical frame and the axle of 


on bearings 
of which is another 
are in communica- 


hanks. It relates also toa novel construction of guide tube, whereby 
broken threads can be joined without stopping the bi The nature 
of these improvements is explained in reference to the drawings accom- 
panying the specification. 


Class 4.-AGRICULTURE. 
Including Agricultural a + mates Implements, Flour 
» &C, 


185. W. Bracewe vt and E. Ritey, Waterside, Colne, and J. BRACEWELL, 
"a “ Machinery for distributing manure.”— Dated 20th January, 
72. 

This invention consists in the application of one or more rollers or a 
seraper or other equivalent for removing the manure from a hopper- 
shaped cart, and for distributing it on the field, also in the gearing 
for actuating the same and for stopping and starting the working 
parts. 





294. J. Knowies, Bagley Bank, near Bolton, “‘ Rooting up weeds.”-—Dated 
3lst January, 1872. 

This instrument consists of a pair of pointed levers jointed to a stud 

and ted to handles; to the stud is fixed a block of wood or other 





this pulley, by means of the connecting rods on its cranks, 
cates motion to the axle carrying the screw, and thereby to the screw 
itself. To raise the screw with its frame to the poop it is only neces- 
sary to disconnect the upper and lower frames and certain tie bars used 
to give rigidity, and to pull on the tackles and girt line until the vertical 
frame the position usually pied by a poop-boat, or a trifle 
inboard if desired. The whole apparatus takes to pieces, and may be 
stowed away in any convenient spot. It is poctumed to have the steam 
boiler in the cook’s galley, where it can be used for cistilling sea water 
and a variety of pu’ es, and t» place it in connection with the driving 
engine by hose gaating beneath ...c :«n ve of belaying-pins. 





Class 3.—FABRIC3. 

Including Machinery and Mechanical ions connected with 
Preparing, Manufacturing Dyeing, inting, and Dressing 
Fabrics, &c. 

191. E. T. HuGues, London, “ Preparation of wool.”—A communication.— 

Dated 20th January, 1872. 

The object of this invention is to effect economy in labour and material 
employed in pay! a a ee of pure or mixed wools, and it offers great 
advantage over the methods at present in use by the entire suppression 
of the system of greasing the fibrous materials. To carry this ESeention 
into operation, the wool, pure or mixed, is submitted to the first carding 
machine without subjecting it to any greasing whatever, this being 
entirely opposed to the method at present in use; but if the threads for 
weaving are required to be 2 clean, and the wools or other fibres 
are likely to prevent that object, the wool and fibres are subjected 40 a 
complete washing before they are mixed together, and then after the 
materials are ed and carded they are prepared and spun in the 
ordinary manner. Thus the spun thread is entirely without grease, and 
is thereby eapable of being at once wound on bobbins or formed into 
hanks or skeins, and also be employed for weaving without requiring 
washing. 1t is evident by this improved process there is great economy 
arising from the entire suppression of the greasing matters, the labour 
of the operatives in first applying the grease, and then removing it 
from the hanks, skeins, or bobbins, and also in the prevention of the 
great number of broken ends arising from the frequent manipulation of 
the fibres and threads. 

196. G. WALKER, Newtownards, County Down, ‘‘Coarse textile fabrics.”— 

Dated 22nd January, 1872. 

This invention ists in facturing coarse cloths by using hay 
or straw, or a mixture of hay and straw, for the weft with any strong 
material such as flax, flax tow, or hemp, orjute yarn for the warp threads. 
The hay and straw are specially selected for the maximum of tough fibre 
they contain, and are twisted into ropes and interwoven with the warp 
in an ordinary loom. 

197. T. Brttrxctox, Bamber Bridge, Lancashire, ‘‘ Mules fur spinning.”— 

Dated 22nd January, 1872. 

In the ordinary working of the spinning muls the minder, while 
forming the bottom of the cop, has to turn the quadrant screw a little 
nearly every draw, thereby taking his attention from piecing-up, which 
is a consequent loss; by the application of this simple invention no 
attention is required from the minder from the beginning to the finish 
of the building of the cop, and such can be applied in a few hours ata 
comparative small cost. 

204. T. J. Smirn, London, “ Knitting frames or machines."—A communica- 

tion — Dated 22nd January, 1872. 

This relates to appliances for producing plain or ribbed fabrics at the 
will of the operator ; also to appliances for narrowing or fashioning the 
work automatically, the whole of the appliances being combined in the 
same frame or machine. Some special features in the frame are claimed. 
209. J. D. AsquitH, Mor'ey, Yorkshire, “‘Fulling, milling, or washing 

woollen and other woven or felted fabrics.” —Dated 23rd January, 1872. 

Two pairs of rollers placed horizontally and side by side, the two 
bottom rollers being fitted on to the same ft, are by preference em- 
ployed. For conducting the materlal between them the inventor mounts 
a pair of guiderollers in front of each pair, instead of the “‘ throat ” of ordi- 
nary construction. 

216. A. V. Newton, London, “ Regulating the tension on the warps of ribbon 

aad other looms.”—A communication.— Date 23rd Jonuary, 1872 

The object of this invention is to regulate the tension on the warp 
beams of ribbon and other looms, and thereby to provide for the use of 
— ofa far higher number than is at present employed in power 

looms. ° 
219. W. R. Lake, London, “‘ Changing shuttle-boxes in looma for weaving.” — 
A communication —Dated 23rd January, 1872. 

The inventor employs an electing m 
chain and levers, with a cam to the boxes and allow thei to fall, 
whilst the exact time of their falling is determined by « cam and lever or 
other mechanism that releases them to fall when the lathe is at a certain 
point. The inventor combines the raising and dropping mechanisms. 
224. N. Lioyp, Manchester, “ Fixing colouring matters on prepared fabrics 

or yarns.” — Dated 24th January, 1872. 

This invention consists in fixing colours after dyeing, padding, or 
printing on prepared cloth or yarns, with madder, garancine, or the 
colouring matter extracted therefrom, or the artificial alizarine of com- 
merce. The inventor prepares the goods with oil or a combination of oil 
and alkali, and afterwards the inventor uses any mordaunt suitable for 
producing the colour uired. When the goods are dyed, padded, or 
printed, the inventor flo mer them to the action of steam, when they 
are ready for the soaping operations. 

259. W. Wa.ton, Denton, Lancashire, “ Wire cards.” —Dated 26th January, 

1872. 





composed of a pattern- 


It has heretofore been customary in manufacturing wire cards to use 
drawn, round, or angle-shaped wire, or flat rolled wire. Now this inven- 
tion consists in rolling ordinary round wire into an lar section with 
rounded ends, and then setting the card teeth made from such angular 
wire into prepared india-rubber cloth or other material by means of the 
usual machinery. 

261. J. Borp and W. Henperson, Castle-Cary, Somersetshire, ‘‘ Weaving 
hawr cloth.” —Dated 26th January, 1872. 
This provisional specification describes, First, cams, wheels, and 
jinions for opening the shed ; Secondly, toggle levers for working the 
tten ; , the control of the let-o' by e reed ; Fourthly, —— 
thro the shed, and drawing hairs one by one from a bundle ; 
tly, means of actuating, opening, and closing such nippers, and causing 
them to take the hairs alternately point and butt; Sixthly, a feeling 
finger which stops the shedding and let-off motions when the nippers 
fail to take; and, Seventhly, a modification in which the nippers select 
the hairs and a hook draws them through. 
405. W. R. Lake, London, “ Combining earthy or mineral substances with 
substances.”—A commvnication.—Dated 7th February, 1872. 

The inventor takes any vegetable fibrous material, such as flax, hemp, 
cotton, paper, felt, cloth, and treat it with sulphuric acid, chloride of 
zinc, or any other suitable re-agent, as in theo ary method of making 
what is known as ° ti on h — —_ ti I gous ay 
the design being to bring the vege' le or material, either on its 
surface or out the entire mass, into a gelatinous state, and while 
it is in this gelatinous state cover or incorporate with the surface or mass 
the substance which it is desired to unite with it and allow it to become 

bedded in or adh t to e gelati 
2199. A. J. WoupMan, Massachusetts, U.S, “ Jacquard or fancy looms.”— 











Dated 23rd July, 1872. 

The said complete specification describes an invention, the nature of | 
which ists in a hanism for raising the draw pawl of the pattern 
prism, and retaining it out of action with the operative of such 

under circumstances set forth in the specification. e invention 
‘urther consists in the combination of the said with the | 
ordinary “ filling stop motion ” and the harness operative mechanism of 
a Jacquard or fancy loom. 
2229. C. D. Aspen, London, “ Self-acting spinning mules, de.” —A communi- 4 

cation.—Dated 26th July, 1872. 
This invention — AY pp me in the oan ¢ self- 
tmules which a patent was to oreign 
Rudol fe sth 





correspondent, pp ph Dreyscharff, on t ber, 1871, 
No. 2837, the the improvements being to twist 
stretching, wd Wein 1s oh nto te tho winding sects, onan te boom Seinto 


material which serves as a fulcrum, on pressing down the handles, to 

raise the weed out of the ground. 

2192. M. Benson, London, “‘ Combined smut machine, &c.”—A communica- 
tion.—Dated 23rd July, 1872. 

The First part of this invention relates to the arrangement of a suction 
fan, with portions of the hine and bined with air chambers or 
passages through the machine, so that the air more thoroughly acts on 
and cleans the grain in the various stages of the operation. Secondly, 
the manner of mega | the bridge tree, to give it a vibratory motion 
for adjusting purposes. irdly, the constructior and arrangements of 
parts for adjusting the scouring cylinder of the machine. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
208. R. Stone, Liverpool, “‘ Castings or moulding applicableto ceiling, &e."”— 
Dated 22nd January, 1872. 

This system consists in constructing ceilings with the cornices and all 
ornamentation by means of subdivided moulds, so placed that the 
material to form the same is run into the moulds in the ition it is to 
remain, thus forming a ceiling in one sheet, and may done at one 
operation, in ~~ of constructing the same in driblets from below, as now 

ractised. The same arrang t is applicable to the facing of walls, 
partitions, forming of chimney pieces, architrives, and so furth, or other 
surfaces, with plaster, cement, or fluid me’ This system is also appli- 
cable to the construction of footways and roads. Generally in the case of 
roads for draught animals they are formed with ves, which are after- 
wards filled in with elastic material to give foothold to the animals. In 
the case of plaster, sometimes an iron or other wire netting or open wire- 
work is embedded therein for the purpose of giving additional strength. 
In casting large surface structures a series of undercut metal frames, 
which are previously tinned, are introduced between the internal surface 
of the mould and the external surface of the core, so that when the 
fusible or liquid metal is run in the whole forms one solid shell. An 
arrangement for combining sections of large cast surfaces, uniting the 
several parts into one. 
233. F. A. Garry, Accrington, Lancashire, “ Ventilating sewers, drains, 

&e.”~-Dated 24th January, 1872. 

This invention consists in connecting a pipe or shaft to the sewer, 
drain, cesspool, or soil pipe, and this pipe or shaft contains coke or other 
substance saturated with a disinfectant, or the pipe or shaft may contain 
shelves or cells filled with disinfecting substances. 





Claes 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
227. J. 8S. Russet, Sydenham, “* Ordnance and in projectiles and cartridges 
Sor the same.”"—Dated 24th January, 1872. 

According to this provisional specification in the construction of 
ordnance bronze lining tubes are used, and they are rifled in such a 
manner that the circumferential extension on firing may take place uni- 
tormly over the greater part of the circumference. The projectile fits the 
rifling, having grooves cut in it eee | ape. to the ridges in the gun. 
The powder in the cartridge is arranged in concentric cylinders and fired 
from the centre. 

263. A. M. CLark, London, “‘ Breech-loadiag firc-arms.” —A communication. 
—Dated 2th January, 1872. 

This invention consists in the mode of operating the breech block and 
extractor, and in the construction, arrangement, and combination of 
parts for the same. The breech block is pivoted so that its forward end 
may be raised and lowered in loading and discharging the piece. The 
breech block is connected with the trigger by atoggle joint to the joint 
pin of which u hook is attached. Said hook is caused by a spring to 
engage with a hook on the tumbler, whereby the breech block is drawn 
down and the empty cartridge shell extracted in the act of cocking, after 
which the hooks are disengaged by a spring. The breech block is held 
down by the extractor bar, but released on the introductivn of a 
cartridge and thrown up by a spring, its complete closure being effected 
by the act of pulling the trigger in firing. The extractor is operated by 
the hammer through the agency of the extractor bar working ina Y 
= therein, and acting on a lever hinged on to the extractor. The 

tter is furnished with a cam acted on by a spring to throw the dis- 
charged shell clear of the piece In a modification the tumbler is con- 
nected with the breech block by a link in lieu of the toggle joint. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

-~'e Suvru, London, “ Sewing machines.”"—Dated 20th January, 


This invention consists of machinery or clockwork formed of wheels, 
either with cogs or with friction wheels which are put in motion by a 
barrel or springs, wound up either in box or out of same, also by a 
lever spring or springs with one or more plates, or of a spiral spring o 
springs brought into power and motion by winding up either unto ur 
into a barrel or barrels, and on verge or cone or even pulley, either grooved 
or plain, and conn with a chain of any formed links and metal, or 
of gut, cord, or leather, or of wire or rope of any metal. The whole 
formed so as to transmit the power from spring barrel to wheels, thence 
to either eo or paddle shaft, or direct to the speed motion of the 

e . 
nw Fox, Oxton, Cheshire, “ Filtering jug.”—Dated 22nd Junuary 

The feature of novelty which constitutes this invention is the adapta 
tion ofa filtering medium to jugs manufactured under letters patent 
No. 1435, dated 30th May, 1871. To carry out the adaptation the jug is 
divided into two compartments = a horizontal division, moulded or 
attached to and forming part of the jug. This division has an orifice 
into which is fitted’ a carbon block with suitable air-pipe, or in lieu 
thereof a case or box having a perforated bottom, and filled with layers of 
flannel, or felt, charcual, and sponge. The liquid to be filtered is poured 
into the top compartment, from whence it percolates or filters through 
the carbon or charcoal to the lower compartment. from whichit is poured 
off through a nozzle or spout up the side, sufficient air being admitted 
through the pipe or tube to the compartment below. 

206. H. Hucnes, Homerton, Middlesex, “ Fastener for scarves, &c.”—Date 
23rd January, 1872. 

Spring flap fasteners are made from two pieces or plates of metal. 

229. M. H. Hoiimncwortn, Girlington, Yorkshire, *‘ Boots and shoes.” — 
Dated 24th January, 1872. 

This invention relates to the employment of an electric conductor fixed 
in the inner soles of boots, shoes, or slippers, or in clogs, for the purpose 
of driving away diseases, a Se fever, small-pox, and 
other conlagiaws diseases, and dispelling noxious vapours. 

234. J. Motiapy, Denton, “ Felt hats.”—Dated 24th January, 1872. 

In the manufacture of woollen felt hats it heretofore been 
customary to receive the web of woollen fibres from a carding engine on 
to revolving coves until a sufficient thickness has accumulated; this cone 
is then taken to the hardening machine, and from that to the mulling 
machine to complete the body of the hat. Another mode of making the 
bodies of felt hats is by collecting short fibres of fur or fur and wool by 
exhaustion on a perforated cone. Now this invention consists in com- 
bining the two y duce i d felted hat bodies. 


top 
239. J. Parry, Manchester, “ Furniture castors.”—Dated 24th January 
1872. 


This invention is intended to be ae principally to what are 
known as socket castors, such us are for sofas, tables, and chairs, 
and is designed for the of lessening the strain upon the pin or 
peg upon which the r turns, and also upon the “horn,” so as to 
cause the castor to turn more freely than vere ng apm beet to lessen 
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960. C. J. EVERICKX, London, “ Portmanteaus, travelling cases, or boxes, 
on dec.” —Dated 2th Janvary, 1872. 
The pormanteaus, trav: cases, or boxes consist of an outer case 
made of wood, metal, or other — _— P with a pair 
f doors Which open on vertical hinges and a hollow lid which is hinged 
Ped the back of the case. In this lid are recesses to receive various toilet 
articles, such as combs, brushes, looking glass, sponge bag or box, or 
writing materials. 
264, W. R. Lake, London, “ Nailing or pegging the soles of boots and shoes to 
their vamps or uppers.”—A communication.—Dated 26th January, 1872. 

This invention relates particularly to improvements in that class of 
machinery for nailing or pegging the soles of boots and shoes to their 
vamps or uppers described in the specification of an invention for which 
letters patent have been granted, bearing date the 20th day of January, 
1868, No. 198. In the present invention each nail when driven is inclined, 
and the nails of the row are alternately inclined, the inclinations being 
in the line of the seam. It is held in a vertical position (as regards the 
seam or plane of the fastenings), and is driven by a driver positioned 
and moving in the line of each nail so held, and the inclination is obtained 
by se cutting or forming the point of cach nail that it assumes the 
requisite inclination as it enters the sole, and the points of alternate 
nails are preferably so formed that one enters and then slants in one 
direction, and the next enters and then slants in the opposite direction 
in the line of the series of fastenings. There is a swinging nail-tube 
plate pivoted on a stud pin, and swinging from position where the wire 
enters it, and the nail is cut off to position under the driver, the pivot pin 
being near théower end of the swinging nail-tube plate, so that, while 
the nail-receiving end of the rs has a very considerable motion to carry 
it from the wire-receiving and nail-cutting line into the line of the driver, 
the lower point of the nail-tube foot has but a slight movement. 

330, FE. Gutyarp, Bradford, Yorkshire, *‘ Furniture for locks.” —Dated 1st 
February, 1872. ’ ' 

This invention relates to the employment of a loose collar having a rim 
cast round it to fit the neck of the knob, and also a boss cast in the 
centre, in which a female screw is cut, receiving the knob spindle screw 
threaded at both ends; a box is fixed in the back part of the knob. A 
washer of leather, india-rubber, or gutta-percha is placed between the 
collar and neck of the knob, This invention relates also to the employ- 
ment of a rose socket made of thin round metal having a hollow boss cast 
in the centre ; this socket is screwed on the door before the rose of china, 
glass, wood, or metal is put on. 

1183. C. H. Aston, Birmingham, “ Spiral spring mattresses, c.”—Dated 
20th April, 1872. 

The invention relates to a peculiar construction and arrangements in 
the making of spring mattresses, whereby a greater amount of a 
ventilation, facility ‘or detaching springs, also for packing in small bulk 
for transport is obtained, combined with cheay and simplicity of 
construction, by the use of spiral springs made easily detachable by being 

rtably secured top and bottom by the use of portable fasteners for 
Eoeping springs in their right position. The use of a portable framework 
round mattresses, and by the use of hooks or other fastenings to connect 
the tops of springs together, keeping them in their right position and 
making therewith a flexible and portable top to receive covering of wire 
netting, soft mattress stuffing, or covering of canvas, &c., lined with wool 
or any other material made portable, with other improvements detailed 
in specification. wes 
2200. W. R. Lake, London, ‘ Sewing machines."—A communication,— 

Dated 23rd July, 1872. Mm 

The object of this invention is to form the “lock-stitch” with two 
ordinary spools, and dispensing with a vibrating shuttle or its equivalent, 
to form and complete one and the same stitch ut each throw of the 
needle, It also furnishesa universal feed and a self-setting needle. The 
First object is ac lished by enclosing the lower spool in a case which 
is made in two ways. In one the case which encloses the spool being 
rigidly attached to a revolving horizontal shaft, deriving its motion from 
the ordinary driving wheel connected with a pitman and treadles, is 
made in two parta hinged together, the spool hanging freely on a sup- 
port within the case, so as to remain stationary while the case revolves 
with the shaft. This case has a slot on its periphery, into which ses 
the upper vertical needle in its downward thrust, far enough to allow a 
hook on the periphery of the case to pass between the upper thread and 
the needle just hove the eye of the latter, thus forming a loop, which it 
carries along with it, causing the case, which is oval, to split the loop 
and pass through it, when the take up, which is arranged on the vibrating 
arm draws the thread tight just as the needle in its downward thrust 
again enters the slot of the case. The case is attached to the horizontal 
shaft by a plate in such a manner as to allow the thread to be drawn up. 
In the other mode of making the case, the case is made in two parts as 











210. W. Brapsury, Wednesfield, Staffordshire, ‘* Application of the gases 
and vapours or fumes resulting from the burning of pyrites cinders.”— 
Dated 23rd January, 1872. 

The inventor employs the mag and vapours or fumes resul from 
the burning of pyrites cinders, and the acid liquid produced by the 
absorption of the said gases and vapours' or fumes, for the treatment or 
dissolving of | poe amo materials, either for their application in the 
manufacture of superphosphates or other — fertilisers, or for the 
extraction of the phosphoric acid or phosphatic compounds for other 
purposes, and this object is accomplished by the said gases, 
vapours, or fumes through suitable chambers or flues containing phos- 
phatic material, and by g the said acid liquid down suitable towers 
containing such material, the undissolved residue being afterwards 
stirred in the said acid by means of agitators. 

222. T. C. Hinpe, Founhope, Herefordshire, “ Iron and steel.”—Dated 24th 
January, 1872. 

This invention consizts in decarbonising cast or refined iron for con- 
verting it into malleable iron or steel substantially in the following 
manner : --The cast or refined iron is first reduced to a granular state or 
to small fragments, and the crushed iron, alone or mixed with oxides of 
iron or other oxidising bodies, is then roasted, calcined, or decarbonised 
in an oxidising me me in a reverberatory or close furnace, the 
crushed iron being heated in the furnace to a point short of incipient 
fusion in order that no agglutination of the iron particles may take place. 
The decarbonised iron particles are next transferred from the decarbon- 
ising chamber into a lower chamber, where they are heated to a much 
higher degree, and malleable iron or steel manufactured therefrom, 
according to the degree to which the decarbonisation has been carried in 
the decarbonising chamber. 

223, A. Forp, London, ‘‘ Linseed and other seed, and vegetable oils, so as the 
better to sit them for employment in the urts and manufactures.”—Dated 
24th January, 1872. 

The novelty of this inven‘icn consists in producing in a simple and 
inexpensive manner fast drying oils without the necessity of boiling 
them and without the necessary agency of heat or long exposure to the 
atmospheric air or other oxidising influences, as at present resorted to, 
and in preserving their colour and other properties unimpaired. 

235, A. BuDENBERG, Manchester, “ Sugar veining.” —A communication.— 
Datec 24th January, 1872. 

The features of novelty in this invention consist in the use and applica- 
tion of a peculiar construction of cover for the centrifugal machines used 
in sugar refining, enabling steam and air to be admitted instead of 
water, whereby the process of sugar refining is rendered more perfect, 
and a greater quantity of first quality sugar and secondary products are 
obtained, both of which are of a lighter colour, purer taste and odour, 
and attain to a higher degree of polarisation. 

243. H. C. Bosse, London, “* Making cast steel.” —A communication.—Dated 
25th January, 1872. 

The novelty which constitutes this invention is the use of the admix- 
ture in predetermined and definite proportions of pulverised plumbago, 
anthracite, charcoal, bituminous coal, coked or in the natural state, com- 
pressed or not with pulverised iron ores, oxides, or carbonate of iron, 
iron sand ore, wrought iron, iron scraps, shavings, clips, and sponge, and 
metallic iron of any a in a crucible or in a reverberatory 
furnace or reheating or puddling or air furnace, or with what is known 
as a Siemens furnace or in any other furnace heated by gas, to make 
cast steel of any desired quality in one operation. The mixture, if used 
in a furnace, to be covered or not with a flux of glass or blast furnace 
cinders, or with glass moking materials, slabs of soapstone, tiles, bricks, 
or any other covering, and, if the ore or carbon used contains earthy 
matter, the slags scorie which they will furnish may render other 
coverings unnecessary. Ina furnace heated by gas, if a neutral flame, 
neither oxidising nor carbonising can be produced, no covering is 
required. The above admixture to be used in the following proportions: 
from two-tenths of one per cent. to thirty per cent. and even forty per 
cent. of said carbon in weight of the ore used, or of the oxide of iron, or 
carbonate of iron, according to the purity of the oxide or carbonate of 
iron, and of the carbons used, and according to the quality of the cast 
steel to be produced. The above admixture, either loose or compressed, 
with a coating of pl » or other carl matters, and covered or 
not with the above mentioned coverings. To the admixture may be 
added a small quantity of oxide of manganese, lime, and fluate of lime in 
equal proportions ; wood tar or common glue may be added in com- 
— To insure uniformity the ores and carbons used should be 

ree from all impurities, finely pulverised, thoroughly and uniformly 
mixed, and when weighed must be dry, and sufficient carbon added to 
insure the carburising of the ores to the required degree. 

245. H. A. BonwevitiE, London, ‘ Gas for lighting and heating.”—A com- 

ication.— Dated 25th January, 1872. 








before; but one is sprung into the other, the outer one being att hb d 
to the horizontal shaft, and having a hook on its periphery and revolving 
with the shaft, while the inner case, in which is hung the spool, :s pre- 
vented from revolving. The hook catches the thread of the upper needle, 
but as the outer case revolves, the thread being formed into a loop as 
before, one part of it passes between the two cases, while the other passes 
outside the oval cover of the outer case, the take up acting as before to 
draw the thread away and from the hook, just as the upper needle 
descends for another stitch, the needle making one stroke to every two 
revolutions of the case. The universal feed is attained by attaching a 
revolving cloth plate to the bed plate of the hine, ted with 
a thumb-screw as to be revolved at the will of the operator, To this cloth 
plate are attached by an arbor two small feed wheels, having roughened 
or serrated surfaces ; the arbor has on its extremity a pinion gearing 
with the teeth on the upper surface of a plate wheel, attached to the 
under side of the revolving cloth plate, which plate wheel is given the 
necessary intermittent motion by suitable connection with the driving 
shaft. An automically or self-acting needle is a part of this invention, 
the needle being made with a hooked head, which fits into the jaws of 
apiston working in a cylinder attached to the fixed arm, while the piston 
is connected by a rod to the vibrating arm, the act of raising the arms 
serving to set the needle. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

180. A. WARNER, Lee, Kent, ‘‘ Manusacture of iron and steel.”—-Dated 20th 

January, 1872. 

This invention relates to the blowing or forcing of certain gases or 
ingredients through molten iron by the Bessemer or other similar process 
for the purpose of refining and making malleable iron or steel. The 
said gases and ingredients are to be used alone or mixed with air, and 
the invention also relates to improved means or modes and arrangements 
of apparatus for manufacturing and employing these gases when used 
for t is purpose and introducing them into a converter. These improve- 
ments relates to the means of preparing hydrochloric acid gas for the 
purpose of employing it in the manufacture of iron and steel, also for the 
preparation of hydrofluoric acid gas for this purpose. Also for the 
preparation of hydrogen gas for the above purpose. The invention also 
relates to the preparation of chlorine gas for the same purpose. Also in 
the preparation of ammonia, The invention also relates to certain means 
and arrangements of apparatus employed in the preparation of the 
various gases employed in accordance with these improvements. The 
air may be charged with tar or other hydrocarbon for purifying the iron. 
Volatile salts of ammonia may be introduced into the converter by 
passing hot or cold air over them in retorts or Le 9 which may be heated 
externally if necessary. When the air is passed through the ap tus 
it should be, by preference, previously made hot, say 300 deg. Fah. or 
other suitable heat to prevent the necessity of sutyng external heat, 
and the pipes from the g tors of each diff gas should be so 
arranged that either all or any of them can be introduced into the 
converter separately or ther. The pipes or other purts of the 
ap tus should be lined with lead, plaster of Paris, or other cement not 
liable to be attacked by the corrosive action of the gases employed. In 
some cases purifying salts, such as the chlorides of the alkalies of iron and 
manganese, prussiate of potash, and carbonate or oxide of manganese,'are 
introduced separately or combined into the blast before it enters the 
converter. 

109, D, Joy, Middlesbrough, ‘ Removal of slag from blast furnaces.” —Dated 

22nd Janvary, 1872. 

These improvements consist in receiving the slag as it runs from the 
furnace in recesses formed in the rim of a wheel or cylinder (either out- 
side or inside or on the edge thereof), in which it is carried through a 
part of the revolution of such wheel or cylinder, and then disc’ ed 
therefrom, the axis of revolution of such wheel or Lg oe being either 
horizontal or inclined in such wise that cach part of the erence 
shall alternately be raised and lowered di the revolution. And he 
makes the recesses of such form, and places them in such ition with 
regard to the centre of revolution, that the slag le retained in them 
during a considerable part of the revolution of the wheel or cylinder. 

, if necessary, he forms ridges in points in the bottoms of the reces 
to mould the slag in such form as to break easily in pieces. The recesses 
also, at the point where they receive the melted . have such inclina- 
tion as to cause the ooh >| easily to flow over their surfaces. And he 
treats the slag during its gees through the machine with a blast of 
cold air alone, or of combined air and water forming a cold vapour, or he 
simply cools the recesses after they have discharged their contents, 

Savthan teale ented surfaces to solidify the slag ; and he actuates such 

machine by any of the known mechanical arrangements, but he prefers 

to use hydrate — the waste water from which he uses to complete 

f the slag. 














the cooling o! 





This invention consists in extracting from liquid coal tar, imperfectly 
distilled, the gas still contained in the said liquid coal tar, which is 
decomposed by running upon coke previously red-hotted in a particular 
retort. 

272. W. G. WALKER, Helensburgh, N.B., ‘Preserving food.”—Dated 29th 
January, 1872. 

The feature of novelty which constitutes this invention is the placing 
of the refrigerating apparatus within the compartments wherein the 
food is stored for preservation, the machine being permanently kept 
there, thus avoiding the loss of cooling effect, as in the modes hitherto 

opted, where the refrigerating mechanism is operated outside the 
insulated compartments. 

311. J. H. Jonnsgn, London, ‘ Fluting or crimping machines.”—A commu- 
nication.— Dated 31st January, 1872. 

This invention ists in the bination of a self-acting cam or 
eccentric with a movable frame carrying the top roller of a crimping or 
flutiyg machine, for the purpose of propping up the same when elevated 
for the introduction or removal of the goods. The movable frame is 
pressed down by springs and is elevated by a pinion and rack. 

325. J. H. Jounson, London, *‘ Manufacture of ivon and steel.” —A commu- 
nication.—Dated 1st February, 1872. 

This invention involves the employment in the production of iron and 
steel of a magnetic silicide of iron ore, sometimes known as codorous ore, 
which is found in Heidelberg township, York county, Pennsylvania, and 
in other localities. 

873. W. R. Lake, London, “ Sheet ivon.”—A communication.—Dated 5th 
Februory, 1872. 

The nature of this invention consists in deoxidising the scale oxide 
adherent to sheet iron and rae. blending, or intimately 
uniting with it any of the softer and more fusible metals ; the object of 
the said invention being the rendering of the said scale oxide more 
flexible, soft, adherent, and less liable to rust, and the sheet iron more 
perfectly annealed and flexible.; 








: Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical A us, and Galvanic Batteries, 
255. A. M. Crark, Londen, “ EBlectro-magnets.”—A communication.—Dated 
25th Januery, 1872. 

This invention relates, First, to novel arrangements of the electro- 
magnet relay previously patented by him, June 23rd, 1869, No. 1920. 
Secondly, to the several applications of the said relay. Thirdly, to several 
methods described of g the line, viz. :—Firstly, by means of a 
vibrating pallet, with one portion of the pallet connecting the line with 
the earth. Secondly, by means of a current from a local battery acting 
inversely to the line and passing through supplementary coils. Thirdly, 
on transmission by a discharge battery and small additional relays, for 
reducing the current in one or other direction and prevent tlie line 
becoming overcharged. Fourthly, to rae poe Be discharge or return 
current by means of any suitable additional relays for producing the 
effects described. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
184, W. H. ANDREW, Sheffield, ‘‘ Securing and ornamenting the handles of 
table cutlery.” —Dated 19th January, 1872. 

This invention consists in securing knife handles and ivory handles for 
teapots by the use of a metal guard piece more or less ornamented, which 
extends across the end of the handle next the bolster, and down one or 
both sides of the handle in the form of a ¢ or tongues, a hole being 
made in the cross piece for the passage of the tang, and a pin or pins 
being inserted transversely through the handle, through the tongue or 
tongues, and threugh the tang. . 

186. R. 8 Wriont, London, “ Setting hydraulic rams.”—Dated 20th 
January, 1872. , 

This invention relates to a mode of placing or setting what are known 
as hydraulic rams for elevating water, whereby a slope, however long 
and gradual, — economically and effectively converted into a sudden 
fall, whilst obviating the ex of ig a dam, reservoir, or 


open cutting, as has heretofore been considered n in setting 
bydraulic rams. In carrying out this invention, sy that from 
the mouth of a spring or stream a fall of, say, 1 is obtainable in 


five hundred yards, the inventor converts 


this gradual fall at once toa 
sudden fall or head of 10ft. perpendicular by placing the ram at the 


Ste he need te ihe ee ee as on, one leg of which 

in the well or vessel containing sunk map ant Be 

other carried either the entire five hundred of ual or 

slope to the place of outfall or carried into a nearly level drain, which 
from the lowest point of discharge to, as nearly as practicable, 

the well or sunk vessel containing the ram. 

190. P. GaskeLL, Birmi “ Apparatus for drawing off liquids.”— 

Dated 20th January, 1872. 

This invention consists of supplying a lever and stop cock in the rising 
main of a pump or other like apparatus for the admission of air, also for 
attaching a tube to cocks for casks or vessels in connection with a plug 
vent for the like purpose. 

192. A. S. MacDiarmip, Liverpool, ‘* Machines for cleaning wool skins.” — 
Dated 20th January, 1872. 

The object of this invention is to provide mechanism by which wool 
skins, more particularly South American, Australian, and — 
and lamb skins, may be effectually freed from burrs, seeds, and foreign 
matter. For that purpose the inventor employs, under one modification 
of his invention, a rotating drum fitted on its periphery, with knives or 

ters whose attacking surfaces are of a serrated, irregular, or curvili- 
near outline, or with knives or beaters of the form described, alternating 
in any order with straight edged knives or beaters. Under another 
modification he employs two rotating drums, one fitted wholly or 
oa y with the said serrated, irregular, or curvilinear edged knives or 
beaters, and the other with straight edged knives or beaters. The skins 
are, by preference, when being acted upon by the said machines, fed 
and guided by hand either on a flat surface or over a drum. 
193. 8. Lioyp, Soarkbrook, Warwickshire, “ Lighting jires.”"—Dated 20th 

January, 1872. 

This invention consists in lighting fires or promoting cumbustion in 
fires by means of gas supplied to one or more gas burners or jets arranged 
underneath the fire-grate or stove. The gas burners, which may be 
Rose or Bunsen’s or other burners, are carried by adjustible caps or collars 
screwed internally, and working upon screwed vertical branches 
on the end of a gas supply pipe in connection with the gas 
service of the house. By screwing the caps or collars on the 
screwed branches the height of the gas burners or jets from the bottom 
of the grate or stove may be adjusted. On opening a tap or valve con- 
nected with the gas supply pipe and igniting the flames they ascen | 
through the openings between the bars of the grate, and speedily light 
the fire. When the fuel burns sluggishly or requires a high temperature 
for its combustion, the burning of the gas is allowed to continue so as to 
promote the combustion of the fuel. 

198. R. Banotas-ArNav, London, “‘ Registering the quantities of liquids 
withdrawn from casks or other veceptacles.”—Dated 22nd January, 
1872 


This invention consists in fitting the pipe leading from the cask to the 
tap or engine with a low-pressure liquid meter, and in connecting the 
tap or engine to a “‘ counter” mechanism, whereby each opening of the 
tap is registered by the counter, while the quantity of liquid withdrawn 
is registered by the meter. The mouth of the tap is provided with a 
helical blade so as to cause the liquid to issue in an oblique direction into 
the measure. 

207. B. B. Horcnkiss, New York, U.S., “ Wood pavements.”—Dated 23rd 
January, 1872. 

This invention relates to creating a perfect foundation and construction 
of wood pavements by employing a double flooring, so.constructed as to 
break joints, and by placing a strip to form the spaces between the 
blocks the width of about one-half the height of the blocks. Between 
these blocks and above the strips small stones are driven mixed with 
cement, a machine hammer being employed for forcing said stones 
between the blocks. 

208. V. Di Tercoutna, London, “‘ Bits for horses.”—Dated 23rd January, 
1872. 


Constructing bits with two swivels or joints in or on the mouth bar, a‘ 
or near the ends thereof, and with a side plate to go outside the mouth of 
the animal on each of the two outer of the three parts or members of the 
mouth bar constituted by such arrangement of the swivels or joints. A 
compromise is also intended, consisting in the application of side plates 
to go outside the mouth of the animal, ou and at or near to the end of 
each of the two members or parts constituted by this arrangement. 
Also constructing the side levers of curb bits with the lower ends or 
portions made heavier or loaded (or so that they may be loaded), to make 
them heavier than the upper ends or portions, 

212. R. J. Woop, Edinburgh, “‘ Sweeping streets.”—Dated 16th January, 
1872. 

The feature of novelty which constitutes this invention is the arrange- 
ment of mechanism whereby tho sweeping action is performed, the 
sweepings deposited in a trough, and from thence elevated byan archi- 
median screw high enough to fall into any suitable receptacle. 

214. F. W. Satmon, Bishopston, stratford-on-Avon, Warwickshire, “ Incu- 
bators.”— Dated 23rd January, 1872. 

Each incubator consists of a square tin box divided into three compart- 
ments, in the upper one of which, on a layer of silver sand, the eggs are 
placed. Tbis compartment is provided with a trough kept filled with 
distilled water, which, when the ap tus is in wpm working order, 
gives off a very fine moisture, which acts upon the eggs in a similar 
manner to the natural perspiration of the mother or hen bird. The 
second compartment is for water, which is heated by an “‘ Argand ” gas 
burner or by a lamp placed in the lowest compartment. 

217. A. THomas, Cinderford, Gloucestershire, ‘ Drying apparatus.”—Dated 
23rd January, 1872. 

The apparatus consists of a vertical shaft revolving in a cylinder 
through which a current of air is passed. Circular conical shelves are 
affixed to the said shaft, and so arranged that the substance under treat- 
ment may pass downwards from one to another, the descent being 
assisted in some cases by suitably arranged scrapers. 

218. W. R. Lake, London, ‘“‘ Hoists.”"—A communication.—Dated 23rd 
January, 1872. 

The inventor employs an obliquely set wheel or disc secured firmly to 
a shaft, and having upon its outer face a screw thread radiating and in- 
creasing its radient in a t tial or rectangular direction from its axis ; 
this disc is carried by the platform and is operated by a rope. The peri- 
phery of the is grooved to receive an endless rope for giving it 
motion. A vertical shaft, feathered or square througout its whole 
length, passes from the bottom of the elevator well through the platform 
or cage, and also through a screw carried with the cage and into 
the screw disc or wheel upon the shaft. This screw gears into other 
arg which carry with them friction discs that are operated by a 

r or handle. Antifriction guide rollers are used for guiding the 
platform. 

221. V. Dr Tivo, Brixton, ‘‘ Brushes, brush rollers or cylinders, and 
brooms.” —A communictttion.—Dated 23rd January, 1872. 

According to this invention the bristles or fibres are compressed itito 
tufts in a species of clamp from which they are forced into holes made in 
the brush stock for their reception, wherein they are held by their own 
elasticity. 

225. T. Frovp, London, “ Coverings for the head, whereby a refrigerating or 
cooling effect is produced.”— Dated 24th January, 1872. 

This invention consists in constructing a waterproof cap, fitting closely 
over the head, provided with a hollow rim filled with water. A covering 
of porous material is placed over the waterproof cap, and portions 
thereof pass —— in the hollow rim, so that the water in the 
latter rises and spreads by capillary attraction over the porous covering, 
and in being evaporated therefrom produces a refrigerating effect. The 
porous material may be enclosed by a perforated covering. 

228. H. A. Durrene, Paris, “ Refrigerating.” —A communication.—Dated 
24th January, 1872. 

This invention consists in passing a current of air or gas over ethylic 
ether or other analogous liquid by means of mechanical pressure, and 
afterwards collecting the vaporised ether. 

230. T. Hannay, Glasgow, “‘ Reversing mills for rolling iron.”—Dated 24th 
January, 1872. 

The feature of novelty which is the arran, 
ment and employment of a spring clutch to act in combination with 
spring buffers on the driving wheels of reversing mills for rolling iron, 
whereby the usual jerking motion of such wheels on being reversed is 
greatly reduced. . 
231. J. S. Crapper, Hanley, Staffordshire, ‘‘ Apparatus for economising and 

administering nitrous oxide or other gases for dental or surgical pur- 
poses.” —Dated 24th January, 1872. 

This invention consists pee gee | of a tube fitted as a three-wayed 
stop cock made of metal or other suitable material giving three 
aio ent by 

an 





stitutes this i +4 





different to any other now in use, also the —- 
which the bottle containing the gas is secured to the con r = 
union joint. There is also a metal tray with sponge or other sui 
material for ns for purifying the said when set free from 
the bottle during tion and exhalation; and an india-rubber bag, 
which becomes inflated by the gas from the bottle; the whole apparatus 
can be arranged in the most portable form. 
232. H. Jones, Nottingh “ Moustache protector and trainer.”—Ddted 


24th January, 1872. 
The novelty consists in a small apparatus made of a leather 
shield or of other suitable material on a steel spring, so as to act as a 
t being, however, 


trainer or protector for the moustache, the same resul! 








bottom of a well or vessel sunk at the mouth of the spring, the water 
for working the ram and to be thereby elevated, as is well understood, 
being anes by a vertical ike 1 directly downwards to the 
said ram. In order to carry o ie waste water from the bottom of the 
said well or sunk vessel he proposes to employ, in combination with the 
«bove mode of setting the ram, the double or inverted continuous 





btained by any flexible material suitable for the 
236. W. S. Hurton, Leeds, “‘ Forge hammers, d&c.”— Dated 2th January, 


1872. 
A cushion of india-rubber or other suitable elastic substance is placed 
under the anvil block plate or bed of such machines, the movement 
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uced compressiun or deflection of such elastic substance being 

pee vol tor sobaating the valve or other apparatus connected with 

or for oelon to other mechanism independent 

to another 2 af of these improvements 

by steam or other motive power upon the 

stéam hammer are arranged in one grate box, the form of 

Steck meats Tasted’ ‘The corics of stam or hammers may be so 

arranged as to strike their blow either simu taneously or alternately in 
succession to suit the purpose to which they are applied. 

233. H. A. Bonwrvitie, London, “ Copying presses.” —A communication.— 

Dated 2th January, 1872. 

This invention relates to a copying press composed of two pairs of 
elastic rollers, which are together and supplied with 
trom a suitable tank, and which _ enclosed —r — ant a —_ 
and discharge opening for the copying paper an manuscript, in su 
a manner that by spreading a sheet SP coving paper on a manuscript 
and passing the two into the case and through between the two pairs of 
rollers a perfect copy is uced in a short time, and regardless of the 
of the sheet con’ the manuscript. 

240. W. Taytor, Woolwich, “ Indexing or registering the condition or state 

of iron or metal ships, dc.” —Dated 24th January, 1872. 

The object of this invention is to iay open to view on an index or plan 
the whole of the interior and exterior surfaces of the hulls of iron or metal 
ships, vessels, or other floating bodies, also the shells of marine and land 
boiler , reservoirs, tanks, metallic masta of vessels, and other articles of 

metal, and having registered on such index or plan all defects and the 
gradual or rapid deterioration of all an1 every single plate of which the 
ship or other vessel is com from the date when each was new until 
the sume becomes entirely worn out. By this method will be shown 
which plates have deteri gradually and which aunty. The inven- 
tion consists mainly in an index or register, which to indicate the 
thickness of the plates of a vessel will have on it as many circles as the 
plates are thick. The deterioration of the inside of the vessel will be 
shown by filling in the circles from the top left hand corner, and the 
deterioration of the oudside by filling in the circles beginning at the 
right hand corner at the bottom. The circles left will show how thick 
the plates are left, the circles filled in how much the plates have wasted 
away. To show the deterioration of the plates on the starboard side the 
circles on the index may be coloured blue, and red for the port side of 
the vessel. On the index or register will also be shown the keel, stem 
and stern post, with the position of every frame and bulk head in the 
ship or vessel, also the sheathing plates of the hull, or the shell of the 
boiler, reservoir, or tank, or the mast, or other article, together with the 
length, breadth, and thickness when new and the distinguishing number 
or mark on every plate. 

241. C. J. Geneste, Upper Norwood, Surrey, ‘‘ Pump pistons.”—Dated 24th 

January, 1872. 

This invention relates to the construction of pump pistons in several 

1s ts jotned together, which segments are canted by gravity during 
the descent of the piston, and thereby become slack to the bore of the 
pump, but during the ascent of the piston they are canted back by the 
chain rope or rod which works the piston, and thereby are made to fit the 
bore of the pump. 

244. A. Mitnar, London, “Counting apparetus.”—Dated 25th January, 

1872. 

Making a counter similar in mechanism to an engine counter, so 
reduced in size as to be easily held in one hand, the movement of the arm 
or lever being made by the finger or the thumb. Combining a counter 
with a note book. 

246. W. D. Bocrer, London, “ Pipes for smoking tobacco.”—Dated 25th 

January, 1872. 

Between the bowl and mouth-piece of the pipe is placed a box or 
chamber, in which is inserted a plug or filter of tobacco, in order to inter- 
cept the pe e of the oil of tobacco or nicotine juice and prevent its 
passing from the bowl to the mouth-piece. 

248. H. Avwespury, Gloucester, “‘ Stoppers for bottles.”—Dated 25th 

January, 1872. 

The plug contains a disc or piston which is loweredto admit liquid and 
raised to close the aperture ; in the latter position it is flush with the 
flange on the neck of the bottle, so that no dirt can enter. The stopper 
is particularly applicable for aérated liquids, but it may be used with 
others. 

250. D. A. A. Noppe, Old Ford, Middlesex, “‘ Five-escapes.”—Dated 25th 

January, 1872. 

This invention consists of a barrel mounted above a window head with 
chain, which can be unwound therefrom in case of fire and passed 
through the window to establish a communication with the exterior, 
the chain having at intervals links shaped conveniently for the grasp of 
the hand. 

251. W. R. Lake, London, “ Lubricating apparatus.”—A communication,— 

Dated 25th January, 1872. 

This invention relates to a lubricator applicable to all kinds of steam 
machinery, but more especially adapted for use on the valve chests of 
steam engines ; and it consists in a steam chamber or d con- 
nected to the top of an oil chamber, in such a manner that the water 

* resulting from the condensation of the steam in the upper chamber flows 
down into a lower ch ber and displ the oil, which escapes through 
an opening in the top and is conducted by a tube to the parts to 
lubricated. 

252. B. J. B. Minis, London, “ Seal locks.” —A communication.—Dated 25th 

January, 1872. 

This invention consists in constructing a seal lock with two members 
sliding one upon or within the other, and secured together by a sprin 
ee by a seal which must be broken to obtain access to sai 
cate 
266. R. D. CLARK and R. Jonson, West Hartlepool, Durham, ‘‘ Detector for 

ascertaining errors in ships’ compasses.” —Dated 25th January, 1872. 

The detector consists of a dial plate marked like an ordinary compass, 
except that the points indicating east and west are reversed. This dial is 
hung in gimbals, with its north and south points in line with the keel, 
the north point in the direction of the ship’s head. A pointer works 
over this dial, having a sight vane, at which the observer's eye is applied, 
and the pointer moved until the polar star bears on the tip of the rod, 
which will indicate on the dial the true course of the ship. By com- 
paring this with the course indicated by the magnetic compass the 
— is ascertained. With two vanes the bearings of lights may be 
taken. 

257. A UncerReR, Simmering, near Vienna, “ Preparing plants to render 

— useful in the manusacture of paper pulp.”— Dated 26th January, 
1872. 

This invention relates to an mt a process or method of and appara- 
tus for prepa and treating plants so as to render them more pt- 
able or useful in the manufacture of paper pulp. The object of the inven- 

tion more particularly bem Ba isolate the cells of the plants (but so as 

entirely to preserve their ity) and to free them of their natural 
incrustating substances, as well as to bleach them, so as to render them 
more adaptable to the said manufacture. In carrying this invention into 
practical effect the inventor prefers that the plant should be cut in pieces 
or lengths of convenient size by cutting machines or other suitable means 
previously to the treatment to which they are subsequently subjected 
(as hereinafter described) ; but in some cases it will not be necessary that 
they should be first cut. The apparatus employed for the above object is 
constructed and arranged as follows :—It consists essentially of a conve- 
nient number of iron boilers (which the patentee terms plant boilers) for 
boiling the plants in communication with each other by iron pipes or 
tubes provided with suitable cocks, valves, or their equivalents, so that 
the communications may be opened or closed at pleasure. Under each 
of these boilers is placed a firegrate. In addition to these plant boilers is 

a separate lye boiler or pare hot or boiling lye)in communication with 

the pipes or tubes of the plant boilers, so that the plant boilers can be 
filled with the beiling lye from the lye boiler as hereafter described. 

A water pump is also _— and communicates with the series of 

plant boilers, so that the latter can be filled with cold water. The 
improved process or method of preparing or treating the plants is as 

follows :—The plant boilers are t fil with the plants and with a 

previously heated caustic lie at a variable ure, the height of which 
as well as the concentration of the lye is dependent upon the nature of 
the plants treated, after which the patentee causes cold water to 
pass through all the plant boilers. The plants are then further treated, 
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give additional holding power. The cable end of the shank is fitted with 
a rest, projecting about a foot on each side of the anchor, to give the 
flukes the proper degree of pitch, the flukes swinging from side to side, 
and both taking into the ground at once. Secondly, a modified form of 
mushroom anc! lop or in the shape of an clongated 
rae agg stiffened with angle or T iron, and used for mooring purposes. 
irdly, in a shank with a slut cut up some distance from tbe crown end, 
to which is hinged a swinging arm or spur, swinging from side to side, 
and kept in the right degree agg by stops. Fourthly, to an accessory 
to the holding power of the anchor, and mitigating the sudden strains or 
shocks on the cable, consisting of a self-acting friction brake, or con- 
troller, attached between buffers of elastic substance, the whole acting 
on a block or frame on the deck, the cable also being led from thence 
round chain guide wheels acted upon by cog wheels, and worked by a 
capstan. 
285. S. Last, London, “ Apparatus for cutting and planing wood, d&c.”— 
Dated 30th January, 1872. 

This invention consists of a combined circular saw and rotary plane, 
whereby the rough saw marks are removed from the wood or other 
material, being cut simultaneously with the sawing operation, the side 
or sides of the saw containing plaue cutters for that purpose. 

287. F. R Baker, Leamington, “ Placing driving bands on the pulleys or 
drums of shafting.”--Dated 30th January, 1872. 

The object of this invention is to afford a simple, safe, and expeditious 
means of placing driving bands on their pulleys while the latter are in 
motion, and to obviate the accidents to the person which commonly 
occur in placing the said bands on their pulleys. The apparatus 
constructed according to this invention consists of a collar loose upon 
the shaft situated near the pulley, the said collar carrying an arm which 
hangs vertically from the shaft, and near to but not touching the face of 
the pulley. At the top of the said arm is an incline of a length consider- 
ably greater than the breadth of the driving band, The incline termi- 
nates in a short rod. The loose collar is retained in its place on the 
shaft by collars. When the band slips from its pulley, the loop which 
went over the pulley falls upon and is caught by the rotating shaft. To 
restore the slipped band to its place on the pulley the arm is raised from 
its pendant position, the incline passing under the loop of the band. 
The raising of the arm is continued until it has described a semicircle, 
when the incline presents its lowest point opposite the highest point of 
the rotating pulley, and the band slips down the said incline on to the 
pulley ; the arm and parts carried by it are then allowed to resume their 
normal or pendant position. The parts described may be situated on 
either side of the pulley and connected together by a rod, so that by 
raising the ante the band may be restored to its place on the 
pulley, on whichever side of the pulley it may have slipped off. 

296. J. Cooper, Bi*mingham, “ Moulding boxes.”—Dated 31st January, 
1872. 


This invention consists in providing the moulding box with a series 
of loose fitting metallic linings, the said linings being fixed to and 
liberated from the moulding box at pleasure by means of screws, wedges, 
or other fastenings. The linings described are made in halves, and after 
being dropped into the two halves of the moulding box are secured 
thereto by the fastenings described. The sand is then rammed in the 
lined half mould boxes and the half moulds formed in the ordinary 
way. The two half mould boxes are then fitted together, and the 
fastenings of the linings relaxed, so as to disconnect them from the 
half mould boxes. The half mould boxes are then removed, leaving the 
two half moulds upon one another in their proper positions supported 
by the linings. The mould is now ready to bz used in the ordinary way 
for casting. By this invention any number of moulds may be made by 
the use of one moulding box provided with linings and fixing apparatus 
for the same. 

313. A. V. Newron, London, “ Furnaces sor the smelting of iron.” —A com- 
munication.— Dated 31st Janvary, 1872. 

The improvement consists in providing the top of the furnace with a 
cover, in or under which are one vr more pendant doors, which are 
capable of swinging open for the introduction of the ore, fuel, and flux 
into the furnace, but of closing immediately after charging. 

311. A. M‘DouGat.L, Manchester and London, *‘ Manufacture of common 
salt.” — Dated 1st January, 1872. 

This improvement consists in the use of high-pressure steam contained 
in pipes of small diameter for the evaporation of brine to produce 
common salt. 

312. J. H. Jounsox, London, “Compensating for the deviations of the 
mariners’ compass.” —A communication, —Dated 15th Janwary, 1872. 

According to this invention it is proposed to employ a permanent 
magnet composed by preference of steel wires contained within a sheath 
placed vertically near the needle of the compass and capable of rising 
and falling by the action of an eccentric or cam, which is rotated by 
gearing so arranged as that the said eccentric will make two revolutions 

or one complete revolution of the ship. Thus the eccentric will make a 
complete revolution whilst the ship turns from north to south, and the 
mugnet will present its upper pole to the point nearest to the needle ; 
when the ship turns to the east or to the west, and to the point farthest 
removed from the needle when the ship turns to the north or south. 

321. W. R. Lake, London, “ Burner for lamps.”—A communication.—Dated 
lst February, 1872, 

The said burner consists of two tubes, one of which is attached to the 
lamp while the other tube is fitted to slide upon it. This sliding tube is 
closed at its upper ond but is perforated with small holes. Just below 
these holes the said tube has a wide flange. Into the fixed or inner tube 
he inserts an ordinary cotton wick. 

354. W. Betts, London, ‘ Capsules.” —Dated 3rd February, 1872. 

This invention consists of a soft metal capsule, whose side or cylin- 
drical part is corrugated in such a manner that a space may be preserved 
for the name. trade-mark, or signature of the firm for whose use the cap- 
sules are intended, which name, trade-mark, or signature may be colowred 
or plain. The advantage of this system is that the capsule has all the 
additional strength and resist: to indentation produced by the cor- 
rugation without losing the side or cylindrical part as a field fur display- 
ing the name, trade mark, or signature of the firm using the capsules, 
which side marking guarantees to the public the genuineness of the 
articles contained in the capsuled bottles. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

On CHANGE IN BIRMINGHAM—QUOTATIONS OF PIG AND FINISHED 
IRON—PRICES OF IRON ORES AND COAL—A STRIKE AVERTED— 
THE MANUFACTURING INDUSTRIES OF BIRMINGHAM AND SUR- 
ROUNDING DISTRICTS—RAILWAY OPERATIONS RETARDED BY THE 
HIGH PRICE OF IRON—THE QUALITY OF IRON DETERIORATING 
BY REASON OF THE HIGH QUOTATIONS-- WAGON COMPANIES AND 
THEIR DIVIDENDS: Zhe Midland Wagon Company; Metropo- 
litan Wagon Company: Railway Rolling Stock Company. 

THERE was no wavering in prices on ‘Change in Birmingham 

either in relation to finished or pig iron; indeed singles were 

again dearer. Makers are still committed forward, most of 
them certainly for two months in all but a few of the sorts. Pig 
iron, though not quite so difficult, still is not easy to obtain even 
when the prices given are'from £7 10s, to £8 for best all mine. 

As high as from £6 10s, to £6 15s. has to be given for less excellent 

qualities, and the best quality of cinder pigs cannot be had at 

under £6. Favourable orders continue to be received from 
continental purchasers, particularly for sheets and for plates, 

The former are mostly needed for roofing purposes, and customers 

do not hesitate to consent to pay cent. per cent. upon the quota- 

tions of a twelvemonth ago. There is considerable variation in 
the quotations in the strip used by the tube makers, whether for 
gas or steam purposes. The prices range from £18 10s. to £22 10s., 
whilst sheared is £24 per ton. Singles are at the high 
figure of £23; doubles at £2 more; and lattens at yet 

ther £2 (£27) per ton. The merchants still report quiet 














to the purpose they are intended for, or they are bl d, as 

the case may be. 

258. J. L. Tomxys, Haslingden, Lancashire, ‘** Lamps for burning hydvo- 
carbon spirit or oils,—Dated January, 1872. 

This invention sists of an int diate chamber filled, or partly 
shed, \“ absorbent —- ret tes i < = spirit container and 
burner, thus avoiding the _— ion spirit or oil in the 
container, and yet allowing the full capacity of the rr to be made 
available. 

266. A. V. Newton, London, “ Kilns for burning bricks, tiles, &c.”—A 
communication.—Dated 27th January, 1872. 

The kiln which is the subject of the improvements hereinafter 
described is of that class in which the heated air and products of com- 
bustien are introduced to the chambers containing the articles to be 
burned at the top, and caused to flow downward through the bottom. 
278. R. Saunpers, Croydon, “* Anchors, dc.” —Dated 30th January, 1872. 

The features of novelty which constitute this invention coonait, First, 








of the shanks of stockless anchors of templates of plate iron 
belted or together, with a suitable opening in the crown end to 
admit ef the arms or flukes. The palms of the arms or flukes are pointed 
and supplied wit extra wings or spurs, sliding on the arc of the arm, to 





inquiry for bars from the country customers, yet orders 
continue to rise in quantity sufficient to keep the prices of 
marked bars firm at from £16 10s, to £16 15s. Hoops and the 
common class of strip are not in great demand at the works 
generally ; still there are some firms who to my knowledge have 
received more orders for hoops in the past three weeks than 
during any similar period for a long time past, and they are not 
now open to further orders, Prices are from £18 to £19 10s. 
There is no slackening in the quotations for iron ores, whether 
produced here or in any other district, The quantities coming in 
were at no time anything like so large as they are at the present 
period, The Northampton mines are suppl us extensively ; 
and it is impossible to get as much ematite as is needed. 

are very firm, and so too is coke, whether obtained from 
South Wales or from Yorkshire, or from the more northern 
counties, ale et ae ee ae eee 
bow yew oo fetch 13s., and rough slack as high as from to 

per ton, 





No wonder that the chairman of the Birmingham Chamber of 
Commerce should, as he did at the last meeting of the corporation, 
earnestly both ters and men to use moderation. 
Doubtless, as his other remarks showed, Mr. Hawkes was referring 
to the effect of the prevailing high prices in provoking a 
competition ; but the advice is equally applicable in respect of the 
deportment of masters towards men at a time when the pro- 
ceedings of the latter are so | ogra d calculated to lead to a 
lamentable difference. Whilst the ironworkers decline to cout 
precedent as binding at the existing time, the colliers notwith- 
standing the great advantages that they have succeeded in obtain- 
ing in the past twelve months are persistently attemp to 
maintain those advantages in a manner that must deprive them 
of any valid claim to the consideration of their employers. 

The general manufacturing industries of Birmi and the 
surrouncing townships are a shade more active than they were 
last week. The orders from most oi the foreigr. markets keep up, 
especially those from the United States ; and now that a quarter has 
well turned, customers at home are beginning again to express 
their requirements in anticipation of the winter season. A swing- 
ing trade would now be on if it were not for the extraordinary 
high quotations. There is no abatement im the activity at the 
wagon works and the other establishments where railway goods of 
any kind are produced, The makers of railway wagons and car- 
riages are particularly oppressed now with orders which are de- 
clared to be urgent. 

One of the unsatisfactory features of the current business 
resulting from the high price of iron in varticular is a deterioration 
in quality of some of the now being turned out. This is 
especially the case in relation to certain articles required by 
customers abroad. They are unable to understand why it is that 
so much more money is now being demanded by manufacturers 
than aforetime manufacturers were ready to receive; and, inas- 
much as they cannot induce the retail consumers to give popor- 
tionate prices, they are instructing makers to supply them with 
goods that can be turned out at old rates. They are quite aware 
that quality must be sacrificed, but to this they are not objecting. 
Their instructions are that the articles must be put together, and 
if only the eye can be satisfied then the durability must take its 
chance, This can be accomplished in some articles of which iron 
is the chief material, but it cannot be adopted in very many. 
Where, however, the desires of pure! rs can be met, , i the 
thing is being done. This is to be regretted. Yet when manu- 
facturers find that they have little or no work to do that will 
reflect credit upon themselves, and to which they can attach their 
name, there is a t temptation to supply the market with an 
article which would do it to no one, from which they are very 
careful to conceal their identity, and that must be dear at any 
price. 

We understand that the directors of the Midland Wagon Com- 
pany have resolved to pay a dividend at the rate of 10 per cent. 
per annum, at the same time setting off considerable sums to the 
credit of the several reserves, and carrying forward between £4000 
and £5000 to the credit of next year’s account. 

The report of the Metropolitan Railway Carriage and Wagon 
Company, Limited, has been issued. It relates to the business of 
the company in the past year, The directors say the wagons have 
been well employed, and the works have been in full operation in 
the execution of profitable contracts. The annexed accounts show 
a profit in the year’s transactions of £30,370 13s. 9d., to which 
must be added £431 13s, 4d., the amount carried forward on the 
30th June, 1871, making an available balance of £30,802 7s, 1d. 
£3750 is to be distributed as an interim dividend. 

Not only the making of railway wagons is profitable in this 
district; the letting out and selling of them upon the deferred 
annuities are attended with excellent returns. This will be seen 
from the result of the last half-year’s working of the Rolling Stock 
Company, Wolverhampton. The accounts of that concern for the 
half year ending the close of June show a credit of £6330. The 
directors explain that this profit is not so great as in the previous 
half-year, which chiefly arises from the fact that the rate of inte- 
rest during the term has been unusually low, causing thereby a 
difficulty in employing the funds of the company so promptly as 
usual, and also in some measure curtailing the profits on new 
contracts, In the early part of the year the d 1 for new wag’ 
is rarely so good as in the latter part; and therefore although 
the present price is extremely high, and renders great caution 
necessary in the acceptance of contracts, the directors are of 
opinion that a more extensive business will accrue during the 
current half-year. During the half-year 129 wagons have been 
bought and seventeen sold, leaving 3636 in hand. The board 
divide on the ordinary shares at the rate of 12 per cent. per 
annum ; upon their preference shares at the rate of 6 per cent, 
— consumes £7396 and leaves upwards of £10,000 as a reserve 

un 

The price of English copper was on Monday officially reduced 
£5 a ton, making present prices as under :—Best select, £113 ; 
tough ingot, £111 per ton. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE IRoN AND STEEL InsTiTUTE MEETINGS—THE PIG IRON TRADE 
—NEW MINERAL FIELDS —THE Stopcross RAILWAY AND THE 
DIVERSION OF THE FortTH AND CLYDE CANAL—NEW WET DOCK 
FoR AYR HarBouR—HIGHLAND AND AGRICULTURAL SOcIETY’sS 
SHOW—THE MALLEABLE IRON TRADE. 


THE great event of the week in the calendar of the Scotch iron 
trade is the visit to Glasgow of the Iron and Steel Institute of 
Great Britain. Although that institute has not hitherto met with 
the support which it deserved from those e ed in our staple 
industry, it is satisfactory to be able to record the fact that the 
Scotch element has received a very large accession of strength as 
one of the results of the present visit, no less than 110 new 
members, of whom thema, “es connected with the iron trade of 
Scotland, having been added during the current week to its ranks, 
The meetings, so far as they have already gone, may be said to 
have been thoroughly successful ; the pve ome being large, the 
papers read and discussed full of interest, and the inspection of 
works taken up with the utmost enthusiasm. Besides all these 
characteristics of the week’s proceedings, there was an exhibition 
of models of machinery, &c., which possessed many features of 
interest, 

The condition of the iron trade has undergone little or no 
change since the date of my last report. The quotations on 
*Change still vary from 130s. to 133s. 6d., with an occasional 
parcel sold at a trifle more. Makers’ brands still exhibit an 
upward tendency, Gartsherrie being quoted at 152s. 6d., and Colt- 
ness at 155s., showing that there is no abatement of inquity, and 
that all iron coming into the market is eagerly bought up. The 
baer ne | of stock in Connal’s warrant stores has Reon reduced 

ing the past month to the extent of between 20,000 and 30,000 
tons, but the shipments of pig iron from Scotch ports show a de- 
crease for the week ending Saturday last, as compared with the 
corresponding week of last year, the exact figures being 14,494 
tons as against 15,597. 

The movement of the mining population of Scotland continues 
to be at once a source of interest and of anxiety to the industrial 
world. Associations are being formed in different parts of the 
country for the purpose of compelling a rise of wages that will 
énable the workmen to —o equally with their masters in 
the existing prosperity. In Maryhill district the miners held 
& mass meeting on Friday last, at which it was resolved to agitate 





“for a further advance of 1s, per day on the present rate of wages, 


and it was resolved that, in the event of non-compliance with the 
request, the men in the em; t of Messrs. Colin, Dunlop, 
and Co. should come out on strike, and that each man remaining 
at work should contribute 1s, or 1s, 6d, per day towards the 
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sup; *t of those who were elected by lot to leave off work. 
Anotl | and more important meeting of miners in the Falkirk 
distr} and embracing most of the men employed in the Carron 
mine was held on the same day in the Corn Exchange. Re- 
ports vere submitted as to the average wages paid through- 
out the district, and showing that at Carron the average 
daily wage was 6s. 6d.; at Bo'ness, 5s, 9d. to 6s.; at wtf 
6s, 6d, to 7s.; at Skinflats, 6s. 3d. to 6s, 6d.; at Redding, 5s. 

to 10s , average, 6s.; at Banknock and Coneypark, 5s, 6d.; E. and 
W. Plean, 6s. to 6s. 4d.; Blackbraes, 6s. 6d. to 8s.; anchor, 6s.; 
aud quarter No. 1, 6s, At this meeting the subject of the miners 
brushing the roads themselves instead of men being paid for the 
purpose came up for consideration, and it was resolved that the 
directorate of the union should be asked to give judgment in the 
matter. In all districts where the wages are below the standard 
at the present time it was recommended that the men should 
strike, and it was resolved that an agitation for a further general 
advance of 1s. per day should be immediately commenced. 

There are many directions from which we may expect to obtain 
some measure of relief from the present emabarrassed_and unsatis- 
factory relations of the law of supply and demand in the coal 
trade. Vigorous efforts are being made eh sh the Suther- 
land coal-fields, which are rich in promise. When these fields are 
fairly in hand they will afford a source of ready and remunerative 
employment to many hundreds of men who in these northern 
latitudes have hitherto subsisted entirely on the precarious earn- 
ings derivable from fisheries, or on the more certain, but not more 
satisfactory, earnings obtained from farming sheep. In the Brora 
district, where shafts have been sunk, it is believed by experienced 
geologists that there isa huge undeveloped coal basin, larger, 
probably, than any other in the United Kingdom ; and it is also 
expected, from the fact of the existence of similar overlying and 
underlying strata, that a not less ample supply will be obtained 
on the opposite shores of the Moray Firth, near to Elgin. This is 
a storehouse of which the commissioners who recently inquired 
into the probable extent and duration of our coal-fields took no 
cognisance, but it is one that only ye sand adequate railway 
accommodation and other adjuncts of physical force to develope. 
In the better known coal measures of Scotland efforts are mean- 
while being made from time to time to keep pace with the 
consumption by opening up new fields. There is scarcely a 
week that passes but some new pits are commenced or 
opened, and this multiplication of the resources of produc- 
tion must tend, sooner or later, to equalise the supply, and 
collaterally to bring down the prices. Messrs, Merry and 
Cunninghame have recently opened up two new pits on the estate 
of Cowden-hill, on the west coast. ne of these is an ironstone 
pit, and the other promises the yield of a rich and abundant supply 
of coal of first-rate quality. 

Among the new works required for the completion of the 
Stobcross Railway, now in course of formation, was the diversion 
of the Forth and Clyde Canal from its original course to a con 
siderable distance south of Maryhill station. It is eighteen 
months since the work of diversion was begun, and on Thursday 
last the water was admitted into the new channel. The cost of 
the contract for this part of the work was about £90,000. The 
Stobcross Railway passes underneath the new channel of the 
canal, the cuttings on either side being very deep. This railway 
is so rapidly approaching completion that a month or two more 
will see it ready for opening. It will be a great boon to the ship- 
building yards and he works on either side of the Clyde. 

Ayr Harbour, from whence a great part of the coal and iron 
obtained and made on the west coast are exported to foreign 
ports, is about to be extended and improved by the construction 
of a new wet dock, at a cost of nearly £150,000. 

At the meeting of the Highland and Agricultural Society held 
at Kelso during the latter part of last week, a great many imple- 
ments some of them of new and improved designs, were exhibited. 

In the malleable iron trade there is a great show of activity. 
Several new establishments are in cnbenmiation in the Coatbridge 
district, and extensions of existing works are in progress which 
will add very considerably to next year’s production. 








NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 

THE FURTHER ADVANCE OF COAL—THE GLASGOW PIG IRON 
MARKET--PRICES OF SWEDISH AND RUSSIAN IRONS—DEMAND 
FOR EDGETOOLS AND FILES—RISE IN FOUNDRY PRICES— 
ACTIVITY OF THE STEEL TRADE—A GERMAN CONTRACT— 
MINERS’ AGITATION FOR A FURTHER ADVANCE—REDUCTION OF 
LOCAL BANKING COMMISSION—A NEW INDUSTRIAL PARTNER- 
SHIP COMPANY. 


Coat has again “‘ gone up,” n some cases twice within the week. 
This advance was certainly not generally expected so close upon 
the heels of its predecessors, and it has consequently taken many 
manufacturers by surprise, to a certain extent. One of the largest 
colliery firms in South Yorkshire have given notice to their cus- 
tomers that ‘‘ all accounts will be monthly, one month’s account 
to be paid not later than the 19th of that ensuing. Discount and 
allowances of all kinds are entirely abolished.” At Clay Cross 
(North Derbyshire) 17s. 9d. to 18s. 6d. is demanded at the pit 
mouth for converting coal, 16s, 6d. to 17s. for steamcoal, and 13s, 6d. 
for engine slack. To these rates carriage must be added, bringing 
up the total figures to a sum never hitherto realised or likely again 
toberealised. At other of the South Yorkshire collieries quotations 
are 20s. best, 18s. seconds, and 14s, 6d. slack, delivered into cer- 
tain parts of Sheffield. Some idea of the advance which has 
taken'place may be formed trom the fact that two years ago the 
slack coal which now realises 14s, 6d, per ton (21 a then was 
sold for 5s. 6d. per 25 cwt. Several of the leadin owners, in 
notifying the rise, state that ‘ these } es are liable to alteration 
at any time, of which they do not undertake to give notice.” This 
year of grace may not inaptly be dubbed the ‘‘ coalowners’ millen- 
nium,” notwithstanding the state of perplexity, doubt, and anxiety 
thereby caused to the ironmasters, Steady-going old business men 
are beginning to disbelieve the evidence of some of their five 
senses. They are incredulous as to the future, and altogether deny 
the legitimacy of the present state of affairs; they ask, not unrea- 
sonably, if the coalowners and others can possibly have any fore- 
sight. If so, can they not foresee that the inevitable result of the 

»resent high price panic will be a sudden collapse and ultimately a 
‘ong continuation of ruinous competition—home and foreign—and 
low prices ? 

Manufacturers were glad to note last week a decline in the price 
of warrants at Gua’, but the generality attribute the fall 
simply to over speculation. 

Swedish irons and spiegeleisen—so much used by the Sheffield 
steel firms--are somewhat easier, and certain brands of Russian 
iron—such as CCN.D, IOP3, Kb, and others, are on offer more 
freely than they were some weeks since. The extra supply has 
not, however, seriously affected the prevailing high prices, and is 
not likely to do so. 

Edgetools are in great demand, chiefly, it may be noted, on 
account of American, Canadian, colonial, and foreign orders. 
Files meet with an excellent inquiry, the remark being equally 
applicable to rounds, bastards, rasps, and other kinds. Many of 
the firms in this branch complain of a scarcity of workmen. 

The foundries throughout South Yorkshire and the adjacent 
parts of Derbyshire are exceedingly busy on general castings, gas 
and water pipes, and the like. Several of the firms in this trade 
have advanced their prices 20s. per ton. A business is doin 
in the Barnsley district in colliery castings, builders’ ornamen' 
headings, coal screens for collieries, &c. e steel trade is in an 
active condition, the turn out of Bessemer steel being —— 
large for rails, tires, axles, crossings, and sundry r railroad 
requirements. This valuable material is more in demand ev 
day, both for the cutlery trades and those articles for which it 








found to be so liarly well adapted. A Rotherham firm has in 
hand an extensive Indian order, which is, it is understood, to be 
carried out in Bessemer, so far as the crossings, &c,, are concerned. 

As a matter of course, a further agitation is being promoted by 
the South Yorkshire miners for an nena of 35 per cent. Some 
firms have wisely effected a compromise already with the men, 
who express their determination to have ‘‘a larger share of the 
profits ” than they have now, and will not rest content with less 
than the advance mentioned. Should this be conceded it is sup- 
posed that another rise in price will ensue. 

Some of the Sheffield banks have wisely reduced their com- 
mission on money withdrawn from a quarter to one-eighth per 
cent.; this is a change in the right direction, and will tend to 
habituate small firms to aaplen tr cheque, and in other ways 
availing themselves of banking accommodation. The ‘‘ Industrial 
Coal and Iron Company, Limited,” with a capital of £150,000 in 
30,000 £5 shares, has been formed to work and extend an existing 
undertaking in South Yorkshire on the ‘‘ Industrial partnerrhip ” 
principle. Several gent] cted with the mining enter- 
prise of the district are on the Yorkshire board of the company. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: The miners and their deman¢. : 
The market—THE NEW PRESIDENT OF THE IRON AND STEZL 
INSTITUTE — THE CLEVELAND IRONMASTERS’ ASSOCIATION 
RETURNS—PROGRESS OF NEW WORKS—PRICES, 

THE Cleveland iron trade is still in a flourishing condition. Since 

my last letter to you the ironstone miners have sent a notice to 

the masters that deputations will wait upon them to ask for an 
advance of 2d, per ton. The notice is on and, after giving 
the prices of pig iron at the beginning of the year and the quota- 
tions at present, says: ‘‘When we fairly consider that it only 
takes about 34 tons of uncalcined ironstone to make one ton of 
pig iron, and admitting that we have received the advance just 
coed for, it will only make us 5d. per ton advance for 
the present year a the ironstone got by us, or ls. 5}d. out of 
£7 1s. 6d. advanced upon pig iron this year, which still leaves the 
manufacturer £7 0s, 4d. to divide between himself and the rest 
of his workmen, The deputations have not yet had an interview 
with the mine owners, When they do meet each other I am 
sure there will be some inquiry by the masters about the figures 
just mentioned. Seeing that the market price of No. 1 pig iron 
is now £5 17s. 6d, per ton, most people will be at a loss to under- 
stand how the miners will justify themselves in saying that iron 
has advanced £7 1s, 6d. this year. I have investigated this 
matter and I find that what they mean is this, the various 

ualities of iron having advanced in price they add up 
the difference between the price of No, 1 at the beginning 
of the god and the present price, the difference between the 
prices of Nos, 2, 3, and 4, &c., and thus make the misleading sum 
of £7 1s. 6d. I have not been uble to learn whether the mine 
owners will take any united action in the matter of wages. It is 
still stated that some of the mines will be closed if the miners 
adopt the systematic restriction. No definite information can be 
given on this point until the deputations have met the masters, 
after which it is highly probable the masters will at least take 
counsel together on this subject. 

There was only a thin attendance on Change at Middlesbrough 
on Tuesday, on account of the absence of so many ironmasters, 
who had gone to Glasgow to attend the annual meeting of the 
Iron and Steel Institute. It is pli tary to the Middles- 
brough district that Mr. Isaac Lowthian Bell, of Bell Brothers, 
Middlesbrough, and Mr. Edward Williams, of Boleckow, Vaughan, 
and Co., Middlesbrough, have been elected president and vice- 
pete this year. As usual, at the market there was a pressing 

emand for all kinds of iron. No. 3 was ro quoted as Tigh as 
115s. and 120s. per ton for immediate delivery. Owing to the 
youn Rd iron, steamers are generally delayed in the Tees. 

According to the Cleveland Ironmasters’ yp wm rod returns, there 

are now 135 blast furnaces in the North of England, 132 of which 

are in operation. Those that are building are as follows :— 

The Lackenby Iron Company, one; Cochrane and Co., one; W. 

Whitwell and Co., two ; the North of England Industrial Iron 

Company, one; Rosedale and Ferryhill Iron Company, two; the 

Consett Iron Company, one; Downey and Co., two; the Tees 

Bridge Iron Company, two ; Robson, Maynard, and Co., two. 

The make of iron is shown as follows :— 

















Tons. 
Month ending July 3i1st, 1872 .. 162,603 
Month ending July 31st, 1871 .. 158,126 
Month ending June 30th, 1872 162,207 
Increase upon July, 1871 .. 4,477 
Increase upon June, 1872 .. 396 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 











Month ending July 3lst, 1872.. .. . 28,705 
Corresponding month last year .. .. 32,737 
eee ee ee ee ee ee 4,032 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending July 81st, 1872.. .. .. os « «+ of 16,797 
Corresponding month last year 20,431 
ee 3,634 
Makers’ Stocks. 

June 80th, 1872 . ae ae 42,815 
July 31st, 1872 41,679 
Decrease upon June, 1872.. 1,726 

Warrant Stores. 
June 25th, 1872 .. ab) en WE we 931 
July 30th, 1872 .. 931 
Decrease nil. 


In the finished iron trade there is no new feature. Ali the 
branches are fully employed and the production is very large. 
Prices are firm. 

The Erimus Iron Company, formed for the purpose of erecting 
works in Middlesbrough to make iron by the Danks process, have 
now started to erect the necessary buildings. They intend to pro- 
gress as rapidly as possible. 

The prices of iron are as follows :—No. 1, £5 17s. 6d. ; No. 2, 
£5 15s8.; No. 3, £5 10s.; No. 4, £5 9s.; M., £5 8s. 6d.; W., 
£5 8s.; refined metal, £6. Manufactured iron — Common 
bars, £12 10s.; best ditto, £13; cable iron, £12 10s. ; angle 
iron, £12; sheets, £15; ship-plates, £12 ; boiler plates, £14 10s, ; 
rails, £11 ; puddled bars, £9 5s. ; wrought iron girders, £20, 





WALES AND THE ADJOINING COUNTIES. 
(From owr own Correspondent.) 


THE STRIKE AMONGST THE BITUMINOUS COLLIERS : Continued rise 
in the proce of coal: The opinion of a coal company—BoaRDs oF 
vad babiate te aia THE IRON a : Large — 
realised ; Di ty in ing 8—DoWLAIS AND EsBw 
VALE: Long dated contracts : Advance of 10 7 er cent. on the 1st 
0 : Depreciation of currency—AcciDENTS—NEW 
MILLS—MOUNTAIN ASH AND THE EIGHT HOURS SYSTEM: The 
South Wales union: Trade of the week: Iron ore imports: 
Charge against a colliery manager : Mass meetings : The Forest 
of Dean ; Dunraven collieries. 

Tue strike I announced as having taken place amongst the bitu- 

— a of ig a wey aneeeein’ yee * 

gradually giving way, the lowners of several pits—thirteen, 

think—ha: d to give the extra 4d. per ton demanded. 

An excellent authority told me this week that the coal supply was 


getting less than ever, and that he had no doubt before mas 
steam coal would be worth £1 per ton at the pit. It is now often 
quoted at £1 at Cardiff. The bituminous is steadily getting 


, employer, “take it and resume work on the Ist of 


| of sll descriptions, 


have been bought by a firm of steamshi 
This is good news for the old shareholders, 





up to the other in aprice, in consequence of the increased 


juire- 
ments for coke. listlessness, most likely intentional, of the 
men was well shown at one or two of the consultations with the 
masters. ‘*‘ You want a month’s holiday, I see,” said one 
tember, at 
advance.” This was refused, and the men brought out their 
tools, One coal company has issued the ——s report: “‘The 
res‘riction placed upon the output of coal by the colliers is so 
~ as to interfere seriously with the fulfilment of our contracts, 
uring the three months the quantity has decreased as wages 
of wages wil have Gis oloet of Giatiohing the culpet ia preme- 
of wages will have the effect of diminishi e output in - 
tien the advance. The colliers seem to be catified with the 
same amount of money which they received when their w were 
low, and take out their successive rises in diminished hours of 
labour. To the superficial reader the inference will be that the 
collier is lazily inclined, and cares more about a few hours’ indul- 
gence than extra wages ; but I must repeat my previously stated 
conviction that this is but an indication of a deep-seated policy 
suggested by longer heads than those of our workmen, and the 
object is to force coal up to an artificial price so that in a little 
time they may reap the benefit. 
There has no falter in the steady upward course of iron 
I cannot mention names; but this I know, 


that one firm cleared last year £260,000, and the same firm is 


very iisely this year to realise a quarter of a million. “The diffi- 
culty in placing orders is so great,” remarked a founder to me 
this week, ‘‘ that even a tolerably sized order is ited with 
extreme difficulty. I gave one for £500 lately, and was served 


as a great favour.” 

Dowlais maintains its position at the head, and for the last two 
weeks has sent out to America an immense quantity of rails. 
The Ebbw Vale proprie is also actively employed, but the 
want of workmen is much felt; and I believe the rumour 
Mr. Darby intends blowing out a furnace —— lack of men. 
Other ironworks are in the same position. ‘“‘More men” is the 

in every direction. My readers must not, however, run awhy 
with the notion that all is golden. I know of coalowners who are 
forced to give the advances as they are successively demanded ; 
yet for two, or even three years, they are fettered new con- 
tracts. Some of our ironmasters have been singularly fortunate 
in making contracts for bituminous coals at long dates; others 
again are themselves giving increased wages, yet have to supply 
large quantities of rails at a figure below £9. The decision re- 
specting another advance in the iron trade is made. It is to 
commence generally from the 1st of September, and to be 10 per 
cent,; this will make half-a-crown difference per week to a large 
number of men; but it must be borne in mind, as an agent re- 
marked the other day, that, taking the increased price of every 
article of necessity into question, the pound sterling is now worth 
only seventeen and sixpence. A new sheet and tin mill was 
started at Rhiwderin last week. The engine, a 24in. horizontal, 
3ft. Gin. stroke, was supplied by a Manchester firm. The com- 
me can now turn out , or even 2000 boxes per week. At 

‘ont 1, Lower Mill, a workman had his feet smashed by the 
rolls last week, and numerous accidents, some fatal, are recorded 
in connection either with our iron or coal industries. The eight 
hours movement has been carried at Mountain Ash. The + 4 
neers of that locality have had their claims granted by the 
umpire, and are to rank with other classes of onan in respect 
of advances. The colliers of Grovesend and Glassbrooke 
collieries have joined the South Wales union. Large quan- 
tities of sheet and tin plate for Holland, and rails for 
Canada, left Cardiff this week. The iron exports of the 
week include a quantity of bar iron for Messi several 
cargoes of rails from Guest and Co., New York, and one for 
Caldera, 899 tons of rails from Tredegar to City Point, and 1245 
to Genitsche, 420 tons from Ebbw Vale to Edward’s Island, and 
373 to Cadiz, 925 from Nantyglo to Stettin, and many others of 
smaller proportions. 

Llynvi Vale Company imported ore largely from Elba this 
week. Entries from Bilboa have not been numerous. Shipments 
of coal have been large, especially to France, from each of the 
Welsh ports, and important cargoes are now being forwarded to 
Riga. A charge has been brought against the manager of one of ° 
Mr. Nixon’s pits for not providing sufficient manholes by the side 
of an underground railway. The defence is a sound one, and the 
case is held over. Monster meetings of the colliers were uent 
this weck. At one near Llanwonno, held on Tuesday, Mr. - 
day presided. The chief points advocated were the eight hours 
system, an advance of 15 per cent., and though strikes were con- 
demned, the meeting was in favour of supporting the bituminous 
colliers on their strike. Thestrikes in the Forest of Dean are at an 
end, and in all dircctions I note conciliatory measures. The 
Dunraven collieries, now in Chancery, in progress of liquidation, 
ip owners for £155,000. 
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PRICES CURRENT OF TIMBER. 
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THE LonpoN AND County Banx.—The half-yearly general 
m of the London and County Banking Company was held 
on the Ist inst. A dividend has been declared of six per cent., 
with a bonus of four per cent., for the half free of income-tax. 
leave £10,634 11s, 10d. to be forward. The divi- 
6 6 An issue of 10,000 
shares at a premium of £10 per share is announced, 




















Ava. 16, 1872. 





THE ENGINEER. 








THE LATE MEETING OF THE MECHANICAL 
ENGINEERS AT LIVERPOOL. 
(From our Special Correspondent.) 

PRACTICALLY every day of meeting was a day of excursion, 
as the early—too early, probably—breaking up of the meeting 
for reading papers admits of a good deal of visiting to adjacent 
structures or objects of interest, besides engineering and other 
works, The afternoons of the two first days were made good | 
use of in this way. On Thursday morning, however, the excur- 
sions proper commenced by the departure by special train, at 
9.25 a.m., of the large party from Lime-street station for the 
neighbourhood of Wigan, the programme being to visit the 
Pemberton and Platt-lane Collieries, Ryland’s Bon Cotton Mills, 
the Wigan and Ince Hall Coal and Ironworks, and the Rose- 
bridge Shaft—the deepest working for coal in England, or, it is 
presumed, in the world. The Pemberton Pits, which were 


18in. worm by means of which the coal is carried into a kind of 
well, whence it is mechanically lifted into what is known as the 
“apparatus house.” There it passes through revolving screens, 
and is discharged into wagons in its various qualities. The cages 
are furnished with a disengaging apparatus, and there is a speak- 
ing tube from the heapstead to the engine-house, to be used in 
foggy weather or in cases of emergency. In consequence of the 
great increase in the price of iron it has been found desirable to 
combine stone and iron in the construction of the heapstead over 
the upcast shaft which is now being erected upon stone piers. 
The well-known fiery character of the richly hydrocarbonous 
coals of this part of the Lancashire field has caused it consi- 
deration to be bestowed upon the ventilation, and the proprie- 
tors have decided against the usual English method of furnace 
ventilation, and adopted on a very splendid scale the forced or 
mechanical ventilation so largely in use in Belgium, France, and 


first | several parts of Germany. The Guibal fan is the machine em- 


reached, are about a mile and a-half from Wigan, on the Liverpool | ployed. That here employed is said to be the largest in dia- 


section of the Lancashire and Yorkshire Railway. 


The new shafts, with their head gear and engines, were the] is 46ft. in diameter, and 15ft. in width. 


meter of any yet made. It is constructed entirely of steel, 
The length of the 


objects of notice here. These shafts were commenced in Decem- | centre shaft, which is a magnificent forging, is 19ft. 3in., and its 
ber, 1867, the object of sinking being to win the Wigan seams, | diameter in the centre 164in., and at the pedestal end 12in. At 
the king coal and cannel seams, and the two Arley seams. The] the crank end the bearings are 18in. long. The engines have 
old Arley mine pits, belonging to the concern, are about half a | two cylinders 36in. in diameter, with a stroke of 3ft. 6in.; Cornish 
mile distant from the spot selected for the new operations, a | valves and slide blocks made adjustable by means of taper wedges, 
fault intervening which throws the coal down about 500 yards. | screws, and lock-nuts. One of the cylinders is sufficient to drive 
Two shafts have been sunk to a depth, in round numbers, of | the fan, and one only is in operation, but the other can be 
640 yards ; a downcast, known by the name of the Queen Pit, | applied in a very few minutes, and without stopping the fan 


and an upeast, which has been called the King Pit. The down-| except for a few seconds. The main pedestals 


are of a very 


cast is 17ft. 4in. in diameter at the top, and 16ft. at the bottom ;]} novel and effective character, specially designed to reduce the 
the upeast is 19ft. 4in. at the top, and 18ft. at the bottom, the | time occupied in replacing the brass steps to a minimum, and 
difference in the diameter being for the purpose of admitting | this, too, without raising the shaft more than one-sixteenth of an 
tubbing, in case the water from the Pemberton seams should at | inch. The air-shaft is covered over at the top with a scaffold, 
a future time become troublesome. From the commencement | on which are two large doors, and the air enters the fan by 
to the completion of the shafts was two years and nine months, | means of a large culvert. At the top of the drift, between the 
but fully six months were taken up by the driving of drifts in | fan and the shaft, there is what is called an escape chimney, 
the various seams. The shafts were sunk by means of two pairs | provided with four large doors, so that in case of an explosion 
of horizontal engines, cylinder 16in. diameter, stroke 3ft.; and | the blast would pass through these doors without injuring the 


there is, perhaps, not another instance on record—in England at 
least—in which shafts have been sunk to such a depth with 
round ropes and with drums so small as were used in this case. 
In Westphalia, however, the instances are not rare of very deep 
shafts being sunk with the aid of very small engines and slender 
ropes. The shafts are lined throughout with massive fire-clay 
quarles, and the conductors are on a principle which has not 
previously been introduced inte this district. Down each side 
of the shaft run pairs of railway metals, weighing 421b. per 
yard, which are gripped by shoes fixed on the cages, very similar 
to ordinary chairs. One great advantage attending this arrange- 
ment is that the centre of the pit is left quite clear, while at 
the same time the work of winding is carried on with perfect 
safety. The cages each hold six tubs, are made entirely of steel, 
and weigh 284cwt. The tubs also are made of steel, weighing 
33 cwt., and carry about 74 cwt. of coal. The ropes are steel, 
and taper from Ilgin. to l}in., and weigh about 3 tons. 
Some doubt may exist as to whether this system—in which 
the cage-guides grip the guide rails, in place of being simply 
guided by passing between four pieces—may not increase the bad 
consequences of a hitch occurring either in raising or lowering. 
Simple wire rope guides, passing loosely through bushed eyes at- 
tached to the cage, are in use largely in Germany, and are stated 
to have remained so far free from accident. 

The engines and boiler-houses, as well as the head gear of these 
shafts, are constructed in a style of great permanence, and even 
grandeur. In this an approach greater than has been hitherto 
usual in England has been made to the Westphalian system, 
where the English visitor for the first time is somewhat sur- 
prised at the apparently lavish expenditure of capital in build- 
ings, stalks, and other appliances about the pit heads of many of 
the great collieries. The German practice is to complete these 
buildings before or whilst the shafts are being sunk, and some 
disastrous results have now and then occurred by sinking of 
their foundations in consequence of the failure of bad ground. 
There is no doubt, however, that the German coalowner is right 
in the main, and that substantiality of pit head gear is, in the 
end, true economy, though the outlay may be very serious. 

The winding engines here are (like the German ones generally) 
horizontal, only one being as yet at work. They are the work 
of Messrs. Daglish and Sons, of St. Helens. The two cylinders are 
each 36in. in diameter, the stroke is 6ft., the connecting rods 
are 16ft. 6in. long. The crank shaft is of wrought iron, 
turned for the bearings, to l4in. diameter and 26in. long, 
and’ to 15in. diameter for the crank eye. The body of the 
shaft is octagonal in shape, and measures 18in. across the faces. 
The foundation plates are 16in. deep. A steam brake is attached, 
with cylinder 10in. in diameter and a stroke of ft. ; this is in 
addition to the ordinary foot brake. The winding drum (Mr. 
Burrows’ patent) is conical in form—a fuzee, in fact, only upon 
a gigantic scale—with a maximum diameter of 30ft. 6in., and a 
minimum diameter of 19ft., arranged for winding from a depth of 
624 yards in twenty-one revolutions. The arrangements for this 
drum have evidently been very carefully considered. The centre 
line of the pulley is on the flat part of the top of the drum, and 
consequently there is not the slightest liability to the slipping of 
the rope ; and moreover an additional protection is afforded by 
the coiling of the rope in a spiral groove. The pulleys are 18ft. 
in diameter, and have been supplied by Baker and Valiant, of 
Wigan. The second winding engine, which is being constructed 
by the Haigh Foundry Company, will be similar in construction 
to the one already described ; there will, however, be a slight 
difference, owing to its having to wind from variable depths. 
The boilers for the new engines are eight in number, and are 
each 28ft. long ; there are two flues, 2ft. 10in. in diameter. The 
boilers are fitted with four of Naylor and Vickers’ patent fur- 
naces, On the ground floor of the engine-house a capstan engine 
is placed, which can in a few moments be adapted to either 
shaft in case of emergency. For this purpose centre pulleys 
have been placed on the head gear, and when it is remembered 
that the centre of the shaft is always clear—there being no con- 
ducting rods there, as has already been explained—it will be 
seen that this could very readily be i 

The heapstead that has been erected at the downcast shaft is 
the first of’ so extensive a scale that has been fitted up in 
South Lancashire. It is constructed of malleable and cast iron, 
and is stated to have cost about double what equally 
pit-head work in timber would have done ; but it may be ex- 

to remain sound and need no repair for five or six times 
the period at which a timber structure would have to be wholly 
renewed. The decay of timberwork situated bver shafts is for 
obvious reasons rapid ; when it shows any signs of decay great 
is constantly felt, and the restoration is attended with 
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fan. At fifty-three revolutions, and a pressure of 33in. of water, 
the fan is calculated to produce 225,000 cubic feet of air per 
minute, and by increasing the speed to sixty revolutions, that 
can be increased to 270,000 cubic feet per minute. The first 
named quantity is, however, considered an ample supply under 
all circumstances. The fan engine was supplied by Baker and 
Valiant, of Wigan; and the fan itself by the Staveley Iron Com- 
pany, Staveley, near Sheffield. 

The members of the Institution had the principal drawings 
for the various parts of the works, examined freely, laid before 
them, as well as an excellent luncheon, and were in every way 
treated with great courtesy by Messrs. Blundell and Son, the 
proprietors of this and other collieries in the neighbourhood. 
While at this colliery the locomotive which brought the party 
from Liverpool was examined by several of the party. It was a 
“Warsop,” or aéro-steam boiler engine. As this method of eva- 
poration was exhibited in London in 1871, our readers chiefly 
interested are, no doubt, already familiar with it. The principle 
of this boiler consists in injecting a continuous supply of heated 
air into the water at the bottom of the boiler, whereby the 
water is kept in a constant state of agitation throughout, and 
the result is stated to be that the generation of steam is rendered 
more rapid, with considerable economy in the fuel consumed, 
while incrustation in the boiler and priming are prevented. The 
air, compressed to the boiler pressure by an air pump, driven by 
the engine, is conveyed to the boiler through a set of heating 
pipes 61ft. long, formed into a coil, consisting of wrought iron 
lapped welded tubing 14in. in diameter, fixed in the smoke-box, 
and is thus capable of being heated to a temperature of about 
650 deg. Fah. by heat which would otherwise escape through 
the chimney as waste. A longitudinal pipe, perforated with 
small holes on the under side, conveys the air to the boiler ; and 
as the air is forced in through the bottom of the water, there is 
a more general disturbance than takes place with the engines of 
ordinary construction, and the temperature of the water is 
said to be increased without any additional fuel. The effect of this 
injection is to produce direct evaporative action upon the water, 
equal to a minute increase of heating surface in the boiler. 
The invention was first tested with a small engine on a branch 
of the Midland Railway. It is stated to economise 15 per cent. 
of the fuel, as applied to this locomotive. Whatever may be 
the actual amount saved —which must vary with different 
engines, and under different conditions of work —it is 
claimed that the principle upon which the improvement is 
founded is sound, though that principle has to a great extent 
been overlooked or misconceived by some of our contemporaries. 

The advantages alleged for the system are, that the condensed 
air carries back heat into the boiler which would be otherwise 
wasted by absorption through the coil placed in the smoke-box, 
and whose temperature is commonly 700 deg. to 800 deg. Fah. 
But in streaming in through the water in the boiler it increases 
its circulatory movements, and so adds to the evaporation other- 
wise producible in the boiler per pound of coal, and that another 
valuable result of this increased ci tion is to prevent incrus- 
tation in the fire-box and tubes, which again increases the effi- 
ciency. These are truths, but their real value requires that 
both sides of the account should be carefully stated, after suffi- 
ciently large and varied trials. The work of compression is 
partly transformed into heat in the compressed air ; that, so far 
as its condition as to temperature admits, is passed through the 
engine to more or less good purpose, but how much heat this 
already heated air can take up from the smoke-box coil needs 
also to be more precisely known, and all we can yet say certainly 
is that the more the air is heated by compression the less capable 
it is of taking up waste heat in the smoke-box. The real value, 
so far as any may exist, of this system depends upon the fact 
that the addition of any foreign body in a minutely divided state 
to water under conditions to boil tends to the more rapid and 
ready evolution of steam, and so by abstracting heat from the 
water in the boiler by this molecular action alone, places the 
water itself in a better position to take up its continual supply 
from the fuel. It is, in fact, much the same case as is presented 
by the higher temperature at which water deprived of al] air 
boils, than does aerated water under equal atmospheric pressure, 
or as those illustrated by the lecture-table experiments of throw- 
ing a little sand into water just reaching 212 deg. Fah., or 
suddenly shaking it about in a glass mattras, when in either case 
a torrent of steam is directly given off. 

We must pass _— visits made to Messrs. Ryland’s cotton 
mills, and to the Wigan Coal and Iron Company’s works, where 
the usual classes of machinery on a scale are in operation, 
and the new stalk of nearly 340ft. in height, with a through 
flue of 13}ft. diameter, was seen with interest. 

One section of the then went on to the Platt-lane Colliery, 
and some descended to witness the coal-cutting machinery of 
Mr. Winstanley, upon which, as briefly noticed in a former article, 
a was read on Wednesday, the 3lst of July. One of these 

i hes been at work daily or nightly for last two years 





at the Platt-lane Colliery of the Wigan and Whiston Coal Com- 
pany, in a seam of coal known by the name of the “ Pemberton 
Little Coal.” The coal is about 2ft. 4in. in thickness, and is 
notoriously hard—so much so, that it was with the utmost 
difficulty men were obtained to work it: and at one time the 
seam stood idle for some time because colliers could not be got 
to work it, whilst the proprietors had always to pay a higher rate 
for getting it than any other seam of coal they worked. The 
cutter, which is the invention of Mr. Winstanley and Mr. Barker, 
is, like most others, driven by compressed air, which is conveyed 
down the shaft and along the main roads to iron pipes, and from 
the end of the drawing road to the machine in india-rubber hose 
pipes, 2in. in diameter. The coal is cut by a spur wheel, fitted 
with teeth, this wheel being 3ft. Gin. in diameter. The wheel 
cuts its way into the coal without any previous “holing,” and 
the depth of the “holing” made by the wheel can be varied at 
will. The machine is drawn along the face of the coal as it 
“holes” or cuts its way, throwing out the small coal or slack 
between the tram rails upon which the machine runs. The chief 
advantages of the machine are the following :—(1) What may be 
called the “swivel movement,” by which means the cutter 
“holes” its own way into the coal, cutting, in fact, from nothing 
up to 3ft., and for bringing the cutter back underneath the 
framework of the machine when not at work, and in this posi- 
tion the machine can be taken through any narrow roads or 
portions of the mine, without the necessity of removing the 
wheel from the machine. Another advantage is that of applying 
the power to drive the cutting wheel directly on the periphery 
of the wheel ; whilst this mode of gearing also allows the small 
pieces of coal or slack to fall through to the bottom, so as not to 
lock or clog the teeth of the machine, and if a clog should occur, 
a few back strokes of the air engines and a little moving back of 
the wheel clear it effectually, as stated in the discussion on the 
paper. The average rate of holing by the machine is from 
twenty-five to thirty yards per hour, according to the material 
the machine is holing in; but this, it was stated, was, after all, a 
matter of no great importance, as the great points to be con- 
sidered were the amount of work the machine would do and 
how it would do it. The machine in question had frequently 
cut the whole length of the face of 120 yards in a night, or 
between 7 p.m. and 4a.m. This, however, included all stoppages, 
such as meal times, changing cutters, &c. In the same mine 
five yards per day is much above the average work for one man 
with the pick; and under ordinary circumstances it is considered 
thework done by the machine would be equal to that uf forty men, 

The machine works in the night time, the coal being removed 
by ordinary manual labour in the day. No powder is used, the 
coal falling by its own weight after it is holed by the machine. 
For over six months the machine had had little or no repairs, 
and the practical advantages found in its working are, first, 
that without the cutter they could not get men to hole this par- 
ticular coal on account of its hardness ; second, that when the 
seam was worked by manual labour the proportion of coal and 
slack was as three of coal to one of slack, and with the machine 
it is eight of coal to one of slack ; third, the work is done inde- 
pendently of the men, who could not be got to work regularly, 
and consequently the production is more certain with the 
machine. The actual cost of getting the coal by the machine 
and by hand labour had been found, from the payments made 
during a period of six weeks at the Platt-lane Colliery, to be as 
follows :—Hand-labour 3s. 64d. perton ; machine labour, 3s. 14d.; 
showing a savingof 5d. per ton by the machine. The profit, how- 
ever, was considered to be absorbed by the expense of compress- 
ing the air for the machine, and by interest on outlay, and wear 
and tear. The increased value of the produce, in consequence 
of less slack being made by the machine than by hand-labour, 
was estimated as follows :—By hand-labour, three tons 
of coal at lls. per ton, and one ton of slack at 7s. 3d. 
per ton, 40s. 3d., or an average value of 1(s. 6d. per ton by 
the machine ; eight tons of coal at 11s. per ton, and one ton of 
slack at 7s. 3d., 95s. 3d., or an average value of 10s. 7d. per ton, 
being an increase of 64d. per ton in the value of the coal when 
worked by the machine. In a seam of coal a few inches thicker 
than that of the Platt-lane Colliery, and under more favourable 
circumstances, it was considered there would be a saving over 
manual labour of from 25 to 80 per cent. The cost of getting 
the coal by the machine, given at 3s. 1}d. per ton, could not, 
however, be taken as a correct representation of the cost, the one 
at the Platt-lane Colliery being the first that was put to work, 
and as a commencement a liberal rate of pay was given to the 
man attending it, as an inducement to give it a fair trial. The 
same man has now been working the machine on contract for 
the last fourteen or fifteen months, and earns more than three 
times as much per day with the machine as he previously did 
with the pick. ; 

We have thought it but fair to the inventors to thus give 
nearly at length their own account of the merits of this machine. 
We must, however, add a word or two, not in any depreciative 
spirit, but in equal fairness to those who may have to decide 
upon adopting this or any other coal-cutting machine. Little or 
nothing in reality can be judged of the practical action in con- 
tinuous work, or under the highly varied conditions of work that 
must be met with, from seeing the action of this, or any other 
machine, when prepared to pass upon a special occasion “in review 
order.” As yet we confess ourselves by no means convinced 
that any coal-cutting machine which is designed to act abrasively 
—that is to say, by the action of cutters scraping out the coal— 
in the continuous mortice or groove which constitutes the 
“ holing,” is certainly better than those designed to act percus- 
sively, or by blows like that of the miner’s hand-pick. Coal, 
soft as it seems, possesses a wonderfully rapid power of taking off 
the edge of any cutting tool. That once gone a large portion of 
the power must become wasted in mere abrasive rubbing. 

Much, no doubt, will here depend upon the degree of hard- 
ness of the coal, and upon the adaptation of the angle of the 
cutting tool to the particular coal it is to hole into. It would 
appear certain that the same class of tool may, at the least, not 
be the best for all coals, That a percussive tool may be the 
best for the very hard coals, and possibly, below a certain limit 
of hardness, that the cutting or abrasive tool may prove the 
best. Some coals, such as the intensely hard anthracite of the 
Kilkenny coal-field in Ireland, will, we are to think, 
require the help of powder to get out, to the end of _the 
chapter. Until this primary question, which is one of principle, 
be settled, we must accept statements of performances and ad- 
vantages in economy with a certain reserve. When the 
ciple, one or the other, shall have been fixed, the problem be 
fairly deliverable over to the ingenuity of the mechanician to 
devise the best and simplest ents of working parts to 
meet the very great difficulties in the conditions as they every- 
where must exist. 

The coal-cutting machine, as the ident remarked, presents 
the comforting advantage to the owner, that it won't strike. 
Still, the question of its probable economies becomes very 
much narrowed by the statements of a well expe man, 
Mr. Menelaus, of lais, that the cost of “ ” by hand 
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labour is only 10 per. cent. of the total cost of getting the coal 
out of the pit’s mouth. This probably takes, however, no sufli- 
cient account of the waste of coal due to hand holing, nor of the 
saving thereof by that by the machine. 

The interest of the Rosebridge Colliery lay principally in the 
great depth of the pit—more than 800 yards—and in the fact 
that some long-continued and important observations as to the 
movements of hypogeal temperature have been made here. Mr. 
Bayham’s disengaging hook was here shown to the members, 
who were again provided with refreshments by Mr. Morris, the 
proprietor. After hastily visiting the Ince Hall Coal and Iron 
Works, quite new, being not more than a year old, and yet now 
turning out 200 tons a week of finished iron, the members re- 
turned to Wigan, where a very handsome luncheon awaited them 
in the public or town-hall, provided by the Wigan Coal and 
Tron Company, Mr. Alfred Hewlett taking the chair, who toasted 
success to the Institution of Mechanical Engineers, on whose 
behalf Mr. Sampson Lloyd returned thanks. 

It is hard and ungracious to complain of hospitality ; we 
may just venture to hint, however, that as respects the 
real wants of the engineers, the hospitality of Liverpool and of 
Lancashire overflowed, so as to show it was measured only by 
the good intents of their hosts. It would be a misfortune to 
the Institution were fashion once to make its visits burden- 
some, a8 was for a time the case with the kindred though 
greater body, the British Association. 

On Friday, the 2nd inst., the excursions were fixed for the 
Widnes Metal Company’s works, Messrs. Gossage’s Soap 
works, Hutchinson’s Alkali works, the Runcorn lattice bridge, 
carrying the London and North-Western Railway over the upper 
part of the Mersey estuary, and to the lesser locomotive and 
steel works of the same railway company ; the option thence 
being to return to Liverpool, or proceed on direct to London. 

Hitherto the weather had been most propitious, but Friday 
morning arose with a cold wind and drizzling rain, and many 
were discouraged from an excursion that would have involved 
much outdoor work. Several members betook themselves else- 
where, aud one if not more went off to Oldham, to visit works 
not set down in any programme, namely, the immense textile 
machinery works of Messrs. Platt Brothers and Co., employing 
upwards of seven thousand men. 

In the following sketch we shall not follow the order of the 
works as visited, but take the better and more natural one of 
the order in which their processes and products follow each 
other as members of the grand family of chemical manufactures. 

Vitriol and common salt are really the bases of all the che- 
mical manufactures of the world. Upon the products obtained 
by their reactions, and chiefly alkali, hydrochloric acid, and 
chlorine, all others more or less directly depend. Let us, there- 
fore, take Messrs. John Hutchinson and Co.’s alkali works first, 


the staple process employed in which, for the production of soda H 


from the common salt furnished by the salt beds of Cheshire, is 
that of Le Blane, invented about the latter end of the last cen- 
tury, and which has now spread all over the world. So that, so 
far as this is concerned, nothing very novel was to be examined. 

The first part of this process consists in decomposing the com- 
mon salt—or chloride of sodium—by the aid of vitriol or sul- 
phuric acid, and transferring it into sulphate of soda, the hydro- 
chloric acid (or spirit of salt of the old chemists) being driven off 
in the state of vapour. This flew off into the air until a few 
years back, and was a nuisance to all around. It is now con- 
densed or taken up by a shower of cold water passing down a 
condensing tower of grit stone, up through which the vapour is 
passed ; and the dilute liquid hydrochloric acid thus obtained is 
now utilised in various ways, of which we shall see some ere the 
day be gone. For the above the first thing is to procure a sup- 
ply of sulphuric acid at the first cost of manufacture. Formerly 
this was nearly all made from Sicilian sulphur, and the sulphur 
trade was of immense value to the revenues of the King of the 
Two Sicilies, and of great industrial importance to his subjects. 

In 1838, however, the ill-advised and tyrannical king—under 
the urgency of a corrupt administration and a nearly bankrupt 
exchequer—granted for a large annuity (it is said) a concession 
of the whole sulphur trade of his kingdom, under conditions that 
amounted to monopoly, to a French firm—Messrs. Taix and Co., 
of Marseilles—and then the price of sulphur in Europe was 
about doubled at one blow, and for a year or two chemical and 
some other branches of trade reeled under the new and unex- 
pected state. 

But tyranny and impolicy were soon read a lesson ; they had 
been here dealing not with helpless, ignorant masses, but with 
the best informed science of the world. Sulphur was known to 
be a large constituent of many minerals, and attempts were 
at once made to extract it from iron pyrites (bisulphide of iron), 
and soon proved so successful that at present but a small pro- 
portion of the vitriol of the whole world is made from any other 
source; the native sulphur, with slight exceptions, being 
reserved for gunpowder and other uses, 

The pyrites found in many countries in vast abundance, and 
for some years brought chiefly from Cornwall and Ireland, 
broken into moderate sized lumps, is roasted in special kilns, 
supplied with a limited draught of air. The process is commenced 
by burning along with a small proportion of coal, but after a 
sufficient heat is reached the pyrites itself evolves sufficient heat 
to keep up the decomposition. Sulphurous acid vapour is pro- 
duced, and is passed into the large lead vitriol chambers, over 
the floor of which is spread out a thin stratum of water. A 
little steam and nitrous oxide gas liberated from pans of nitre 
and sulphuric acid are admitted to the chambers, and the result 
of the reactions which ensue (which are complex, and in part, 
even yet not with perfect certainty understood) is the further 
oxidation of the sulphurous acid vapour into sulphuric acid, 
which is absorbed by the water on the floor, and produces a 
dilute acid of sufficient strength for use in the further steps of 
the alkali process. In most great works this acid is in part con- 
centrated to produce the oil of vitriol of commerce, which is 
thus a first merchantable product. The dilute sulphuric acid is 
poured over a fixed proportion of common salt, and the result is 
bisulphate of soda and the gaseous hydrochloric acid before 
spoken of. This bisulphate has to be converted then into car- 
bonate of soda,at which point Le Blanc’s beautiful process really 
begins. For this the bisulphate is roasted in the cast ironfurnace 
pan in which the mixture is made until the whole of the common 
salt is coverted at this high temperature into sulphate of 
soda, and the whole of the hydrochloric acid driven off. In this 
state it is the “salt cake” of commerce. is is now mixed 
with chalk, or other carbonate of lime, and with small coal in 
fixed proportions, and furnaced. By this the sulphate of soda 
is, by deoxidation, eonverted into sulphide of sodium. Upon 
the latter, at a somewhat higher temperature, aided by frequent 
stirring of the fused mass—either by rakes like those of the 
iron puddler, or by revolving rabbles (Dormoy’s) as used at these 
works, or by the rotary furnace (much like Danks’ puddling 
furnace) used by Messrs. Alhusen and others on the Tyne—the 
carbonate of lime reacts, and double decomposition ensues, with 
the formation of sulphide of calcium and carbonate of soda. The 
mass is removed from the furnace in a state of imperfect or 


pasty fusion, and constitutes the “ black ash” or “ black balls” 
of commerce, These are lixiviated with warm water in large 
vats, the water first meeting the nearly exhausted ash, and 
thence running on to the Jast introduced, and the clear solution 
is drawn off and evaporated. Caustic soda is at once procured 
from it by treatment with quick (caustic) lime, and is now sent 
in strong solution, in iron casks, to the soapmaker and many 
other manufacturers. The vat solution when not treated as 
above is evaporated until a mass of greyish crystals, chiefly of 
certain sulphur salts of soda, are formed. These are again 
calcined, some sulphur is driven off (and wasted so far), and 
whatever caustic soda may have been present is brought to the 
state of carbonate. This is crude soda, or soda ash of commerce. 
When again dissolved and the solution set aside in large cast iron 
washerwomen—form, which are the bases of production of count- 
less chemical soda compounds. 

One of the most primary of these is the production of bicar- 
bonate of soda—from which effervescent liquors are made—by 
Smith’s process at these works, viz., by exposing those hydrous 
crystals to gaseous carbonic acid, evolved from limestone or 
chalk by the action of the hydrochloric acid evolved at the begin- 
ning of the process. The transparent crystals eftloresce and fall 
to pieces, and are packed in dry powder after grinding. 

Chloride of calcium is one of the educts of this process, and 
for some of this a market is found, chiefly for its absorptive 
powers for aqueous vapours. Another use for the hydrochloric 
acid is found in the production from it when decomposed by 
heat of chlorine, which, being absorbed by dry slacked lime 
exposed to it on flat trays, produces the “ bleaching salts” of 
commerce, chiefly a chlorite of lime. 

“ Let nothing be lost,” have no waste products, turn every- 
thing employed into a marketable product, is the cardinal maxim 
of all really good manufacturing chemistry, and in proportion as 
this is done is every chemical manufacture more profitable. 

Let us go back to the insoluble black mud of the lixiviating 
soda vats. In former times this was “waste.” It is what con- 
stitutes the mountainous masses of waste seen around the great 
alkali works of the Clyde and Tyne ; and as it consists to a 
large extent of sulphide of calcium, containing a large proportion 
of the sulphur originally got out of the pyrites, and that has 
travelled here through its many transformations—in the vitriol, 
the sulphates of soda, &c., so it was the opprobrium of the 
chemist. 

At length methods were proposed for getting back this sulphur, 
and one or two have been financially successful. Here the process 
employed consists in partially oxidising the sulphide while still 
in suspension or solution, partly before withdrawal from the 
lixiviating vats, by currents of atmospheric air driven through it. 
Hyposulphite of lime results, which being soluble, is lixiviated 
out, and the solution being treated with the hydrochloric acid, 
sulphur drops out as a flocculent precipitate; this is washed, and 
either fused into “cane brimstone” or made into sublimed 
* flowers of sulphur.” 

We have now followed out cach of the bodies acted upon from 
the commencement, and seen that with the exceptions of some 
| lime compound, some sulphur, and oxides of carbon, nothing has 
| been absolutely lost—in a tangible shape, at least, for we cannot 
discuss the question of various unseen losses which have engaged 
the minds of various chemists—such, for example, as the question, 
not yet fully solved, whether more or less soda be not lost by 
sublimation in the state of sodium, in the furnacing of the salt 
cake. The pyrites burnt for sulphurous acid, however, has left 
a large amount of peroxide of iron nearly in the shape of the 
original lumps, and this, for a time, like the alkali waste, was 
thrown aside as useless, We shall see by and by what becomes 
of it now. 

3ut first let us take a glance at Messrs. William Gossage and 
Son’s soap manufactory, where we shall see some of the uses of 
the products sent out of the works we have just left. All fats, 
whether tallow, cocoa-nut, or palm oil, or olive or other oils, are 
acid bodies, and when brought into contact with caustic alkalie, 
or some other metallic oxides, aided by a high temperature, are 
saponified—that is, they are broken up with the fatty acids, 
which combine to form a soap with the alkali, and into glycerine, 
which is liberated, and, after purification by various modes of 
treatment, is sold, as is well known, for medicinal and various 
other purposes. 

In former times the soap-maker had to produce his own 
caustic alkali from barilla, or from crude potass or soda, and 
“ soap-waste ” was to him and his neighbours a great nuisance. 
Now the alkali maker gives him his caustic alkali ; the strong 
solution of this is boiled in cast iron “soap pans,” by steam 
blown through it, and by its admission into steam jackets, and 
then the fatty matter is added and kept stirred into the lye. 

soiling more than once is often necessary with fresh lye added ; 
finally, after “crutching,” as the stirring about is called by the 
soap makers, the soap is caused to separate from the remaining 
lye by the addition of solution of salt or by strong lye, and the 
soap is, after some repose and while still warm and very plastic, 
withdrawn and poured into the moulds to cool, in great blocks 
of a parallelopipedal form, weighing a ton or so. The with- 
drawal is either by the ladle and by hand, or by air pressure 
forced into the pan above the soap and beneath a cover or dome 
fitting tolerably air-tight ; a pipe dipping to a proper depth into 
the liquefied soap forces it up and off into the moulds. 

After cooling the sides of the mould are disjointed at the 
angles, and the huge mass of soap is then cut up by hand into 
slabs, and these into the well known “bars of soap,” by means 
of a thin iron wire, stretched across a wooden frame, like that of 
aframe saw. Space forbids going at any length here into the 
chemistry of soaps. In general the harder and the higher the 
fusing point of the fatty matter the harder and the less mixible 
in water is the soap. Tallow, various greases, palm, and cocoa- 
nut oil are the staple fats for soap-making in Great Britain ; but 
olive, cotton seed, walnut, and many other liquid oils are used in 
other lands. For the production of the coarse yellow scouring 
soap rosin is added, which though a turpentine, is capable of 
saponification. Of late years an addition has been largely made 
to soaps of silicate of soda. Although it is certain that this 
compound possesses per se detergent properties, and several 
advantages have been with more or less plausibility alleged in 
favour of the consumer of soap, as resulting from its use, we 
fear it can scarcely be viewed in any other light than as an 
adulteration. However it is now so commonly in use that soap 
without it is not easily obtainable. 

Messrs. Gossage are alkali makers for their own use, and in 
connection with this branch of their works manufacture largely, 
both for their own use and for sale, silicates both of soda and of 
potass. The process consists simply in treating flints or chert 
(amorphous silicic acid) with a strong solution of either alkali in 
the caustic state, aided by the high temperature of high pressure 
steam; combination takes place, and the silicate is sold or 








pans, hydrated crystals of carbonate of soda—the “soda” of the | 





soaps are largely made here by merely melting that, adding 
colouring and aromatic matters, and moulding to form. 

Some rather ingenious machinery is employed for these pur- 
pores, most of which (except an angle paring machine or bench, 
which was new to us) have been seen at work at various inter- 
national or other exhibitions by most of our readers. The toilet 
soaps made at these works appear to be of pure and wholesome 
materials. Itis a fact, however, that almost all the “fine old 
brown Windsor soap” which is vended by perfumers and others 
at enormous prices and profits is made from the most refuse 
“bone grease,” the remains of bad odour being concealed by the 
perfuming, and the impurities present giving the brown colour. 
Skin diseases are stated to have been produced by the use of 
these soaps for shaving, and however beautiful as a chemical 
triumph may be the conversion of the grease of putrid bones into 
fine scented soap, the result is anything but a safe one for the 
community, 

However interesting to the chemist as the chemistry of soap- 
making undoubtedly is, the processes present not much that is 
new, and its operations admit but to a limited extent of those 
machine appliances that chiefly interest the mechanical engi- 
gineer. Let us then hasten on to the Widnes Metal Works, 
where some of the most beautiful chemical transformations to 
be seen on this excursion are to be seen in operation. 

The oxide of iron, or waste of the pyrites burning (for vitriol), 
was, as stated, for some time thrown away. Hundreds of tons 
now lie buried under other mounds of rubbish in various places. 
It was then employed to a considerable extent by the copper 
smelter to mix with very silicious ores of copper, with which the 
large amount of its peroxide of iron formed a good flux as a 
fusible silicate of iron. It was also tried to be smelted for pig 
iron, but abortively, though probably the trials were not pushed 
to a definitive conclusion. 

At present the mass of pyrites of all sorts used for vitriol 
making in Great Britain is upwards of 350,000 tons per annum. 
Prior to 1853 most of it then imported came from Norway, in 
addition to the supply from Cornwall and Wicklow; and while 
much of the burnt pyrites was up to that date wasted, some 
was used for puddling furnace dressing, Since 1853, how- 
ever, a vast importation of Spanish and Portuguese pyrites has 
been annually made—both being known to contain sensible 
quantities of several other metals besides iron, notably copper, 
silver, and gold, but also cobalt, nickel, manganese, thallium, and 
more rarely bismuth and antimony. 

For some years past upon the Tyne—at Glasgow and else- 
where—-the copper contained in such pyrites has been extracted 
by the “wet process ;” but no attempt, we believe, had been 
made to extract the precious metals before the date of M. 
Claudet’s patent process early in 1870. 

{t is this process which is worked at Widnes. An average 
analysis of San.Domingo pyrites (Portugal) shows it to contain 
—omitting other constituents — sulphur, 48°9 per cent. ; iron, 
43°55; arsenic, 0°47 ; copper, 3°10 ; and lead, 0°93 ; besides zinc 
in small proportion. 

The “Claudet process” is as follows :—The burnt pyrites ope- 
rated on retains about 34 per cent. of sulphur, and a little more 
than 4 per cent. of copper. As received, it is ground to a fine 
powder, sifted, mixed with common salt, and roasted in re- 
verberatory furnaces until a portion of the salt is con- 
verted into sulphate of soda, and the whole of the copper 
and silver and some of the other metals present into 
chlorides, a large proportion of the common salt used re- 
maining undecomposed. The roasted mass is lixiviated in vats 
with water, or with water rendered acid by hydrochloric acid, 
the washings being repeated several times, the chloride of 
copper being chiefly in a soluble state, and the chloride of silver 
soluble in a solution of common salt. The copper is precipitated 
by iron. The stronger or first washings are alone treated for 
silver. An average analysis of such rich solutions is about as 
follows :—Per gallon of 70,000 grains and specific gravity, 1°240 : 
Sulphate of soda, 10°092 grains; chloride of sodium, 4°474 ; 
chlorine (in metals), 4°€30 ; copper, 3°700 ; zinc, ‘486 ; lead, °40; 
iron, ‘32; calcium, 52; silver, 3°06 grains, besides some gold, 
405 grains of the copper being in the state of basic chloride. 

The first three washings contain about 95 per cent. of all the 
silver, and so are alone those treated for that metal. After the 
liquors have been permitted to settle and get clear in vats of 
about 2700 gallons each, they are quantitatively tested for silver, 
so as to ascertain the exact quantity of a soluble iodide neces- 
sary for its precipitation. The clear liquid is then run off from 
the settling vat into a larger vat, and from a graduated tank as 
much of the iodide and solution is mixed with it as may be 
needed. It is constantly stirred, and, when the vat is nearly fuil, 
a little lime water is added and the vat left to settle. The liquid 
from which the silver has been precipitated is tested as to being 
free from silver and then run off, leaving the precipitate behind ; 
filled again, and a further precipitate obtained, and about once 
a fortnight the collected precipitate is washed out and removed. 
It is chiefly composed of sulphate of lead, iodide of silver, and 
some salts of copper, which are washed out by dilute hydro- 
chloric acid, The precipitate is then treated with metallic zinc, 
which decomposes the whole of the iodide of silver and some of 
the sulphate of lead. The result is a soluble iodide of zinc, 
which, after its exact content of iodine has been ascertained, is 
used again to precipitate further quantities of silver solution. 
The precipitate contains the silver and a certain proportion of 

old. 

: It is a very complex mass, however, and has about the 
following composition when dried, from which the precious 
metals are isolated by cupellation :—Silver, 4°455 ; gold, 0°0595 ; 
zinc, 15°440; lead, 56°400; copper, 0°600; lime, 17100 ; iron, 
0°700 ; sulphuric acid, 6°680 ; insoluble matter, 7°600. This is 
silver at the rate of 14550z. 6dwts., and gold 190z. Sdwts. 12gr. 
ver ton. 

It is stated that about half an ounce of silver and one 
and a-half grains of gold can be extracted from each ton of 
burnt pyrites worked over, and at a cost including labour, in- 
terest of capital, loss of iodide (which is the most precious 
reagent employed), &c., of 8d. per ton, or 1s. 4d. per ounce of 
silver. So that there is aclear profit of about 2s. on each ton of 
burnt pyrites treated. 3 

The supply of cupriferous and argentiferous pyrites annually 
available in Great Britain is said to be at present above 250,000 
tons, and as some copper extraction works are enabled to treat 
30,000 or 40,000 tons per annum, we easily see that a handsome 
return may result from the silver and gold alone at 2s. per ton. 
This, however, does not represent by any means the entire 
advantages derived from the “wet process,” as pushed to the 
point of obtaining the precious metals. The value of the copper 
is to be added, and as one of the consequential results, the 
purified material ining consisting of almost of pure peroxide 
of iron, with a little basic chloride, and some traces of common 
salt, is now readily bought up by the ironmasters to be used as 
“bull dog” instead of natural hematite. This “ purple ore,” as 


employed either as a solid soluble silicate (soluble glass), or as a | it is now called in trade, however, has not yet been satisfactorily 
solution which may be produced as dense as sp. gr. 1700. | employed in the blast furnace, for, owing to its pulverulent state, 
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wasted; all that is produced, however, is, in the present state of 
the iron trade, readily bought up for “ bull dog.” 

There is great beauty and unusual interest in inspecting these 
processes at Widnes, by which the unerring hand of the chemist 
is enabled to pursue and draw forth to sense and sight these 
almost infinitesimal fractions of the precious metals diffused by 
Nature’s own hand in her natural laboratory, countless ages since, 
through tons of in comparison valueless matter, and to track 
these noble metals, minute as they are, with a profit. 

After this long chemical day there remains neither time nor 
energy for redescribing the noble Runccrn lattice bridge, with 
its three great spans of above 300ft. each ; nor would it be fair 
to the justly high fame and multitudinous objects of interest at 
the Crewe locomotive works of the London and North-Western 
Railway, even were it practicable, to attempt any description of 
them. Suffice it to say that two hours and a-half was only suf- 
ficient time in those great works to tantalise rather than satisfy 
the visitors, and that a slight but most unlucky mishap, nothing 
more than the sucking of Mr. Bramwell’s umbrella into one of 
the valves of the blast cylinders of the Bessemer apparatus 
delayed the “blowing” of the converter arranged for their 
gratification. 

Most of the members of the Institution had left Liverpool by 
Friday morning, or did not return there from Crewe. Some, 
however, we believe lingered on till Saturday to better exhaust 
the manufactories and sights of Liverpool, or went off to the salt 
mines and works of Cheshire vid Northwich station. 

On the whole, though this meeting of the Mechanical Engi- 
neers has been a decided success in every way, we cannot help 
thinking that somewhat kindred, or, if one may without offence 
so call them, minor specialised societies, are multiplying at a 
rate that is not likely to benefit knowledge pure or technical, 
but rather to foster only the wandering spirit of pseudo scien- 
tific gapeseed. The limit of scientific society subdivision has, we 
incline to think, been reached. 





THE IRON AND STEEL INSTITUTE OF GREAT 
BRITAIN. 
(From our own Correspondent.) 

My last communication brought the proceedings down to Wed- 
nesday, the 7th, and finished with the reading of Mr. Steven- 
son’s paper on reversing rolling mills, The paper was followed, as 
will be seen, by an interesting discussion on one of the most 
important subjects connected with rolling mill machinery. The 
president began by saying that there was perhaps no part of our 
rolling mill system so important to the manufacturer as the tho- 
rough settling of this question of reversing rolling mills, and he 
invited its full di ion by the bers present. 

Sir John Alleyne said, that as the president had put both papers 
before the meeting together, it would be impossible to discuss the 
questions involved in them without making a very serious com- 
parison of the one against the other, and he trusted that that 
operation would be taken by the authors of both papers in good 
part. He had been alluded to by the writers of both papers. 
Mr. Stevenson, in his paper, had criticised the machinery of Mr. 
Napier, at the Butterly Works, but as he had not seen it he was 
rather surprised at some of the remarks that he had made about it, 
and he hoped that that gentleman would not think it an unpleasant 
remark if he said that in his opinion’ he ought at least to have 
looked at the clutch before criticising it so severely. Amongst 
other things he said that it was not adjustable, but he was in a 
position to say that it was capable of adjustment in the nicest 
possible manner. He had seen it at work, first on the Queen of the 
Thames, and he then made asketch of it. The lever in Mr. Napier’s 
clutch was an admirable thing-—-it would adjust itself, and the 
motion would do no mischief. Mr. Napier had omitted to describe 
that point in his paper, but he (Sir John Alleyne) believed that it 
was a most valuable one. In Mr. Stevenson’s machine they 
had the hydraulic press, and there were, he believed, three engines 
required to work it, and a lot of complicated machinery 
to do the same work that was done by the simple arrange- 
ment to which he had referred in the other machines, and besides 
the engines, the accumulator, and the pipes underground, they had 
the hydraulic press going round with shaft to draw the thing into 
gear. In exchange for that they had in Mr. Napier’s machine a 
simple lever. Mr. Napier had not pointed out that as the two 
points approached the centre the jam is increased, and it could be 
easily adjusted. At the Butterly Company’s works it was so 
adjusted. The only point he had to regret in its adoption was 
that he had pressed Mr. Napier to put them in a 3ft. drum. He 
was satisfied that the power of the thing was so great that it could 
hold by the shaft itself. Thinking that the jamming power 
would be so great as to create a difficulty in getting it out of gear, 
he asked Mr. Napier to try and stop the bar in winding, which 
he did with the greatest ease. The clutch gave a little bit of a 
slip and the thing was done without any damage whatever, and 
he believed it was a great success. Mr, Stevenson had referred to 
the size of the mill. One was 22in. in diameter and ran forty- 
two revolutions per minute; and he (Sir John) intended to 
apply to another mill which was 30in. in diameter, with four rolls, 
and thirty-five revolutions per minute. There was another most 
excellent clutch which, he thought, Mr. Stevenson had missed 
altogether, and upon which a paper had been read before 
the Mechanical Engineers, and it was a clutch which 
he thought could be usefully introduced. When the corners 
wore away in Mr. Stevenson’s arrangement, as they were 
bound to do, a shoulder would be produced, and if water 
were admitted a slipping action would also be produced. 
In Mr. Napier’s machine there was a strap going round, and if it 
should wear out the lever followed it in the most beautiful way. 
They were now fitting it to another mill, 30in. in diameter, 
where the shock was infinitely greater than in the other ; and in 
that case he did notthink they would put a drum larger than 3ft., 
and, in fact, he thought it would hold even by the shaft itself. 

Mr. Richards (Ebbw Vale) wholly and entirely disagreed with 
Mr. Stevenson in his remarks as to the reversing rolling mills on 
the Ramsbott rinciple, and what he had told them about the 
wear and tear of engines and the clattering of teeth existed onl 
in his own imagination. The rolling mill at Ebbw Vale (which 
was visited by the Iron and Steel Institute two years ago) had now 
been working eighteen months, night and day, and they never had 
the least difficulty or trouble with it. It was a 30in. mill, the 
ag had 50in, cylinders and a 4ft. stroke, and they had rolled 
rails 50ft. or 60ft. long without the slightest hitch or trouble 
whatever. The wheel which connected the engine to the rolls had 
10in. pitch, and had only a one-thirty-second part of an inch of 
clearance, and they could easily see that there could be little 
clattering with that. He certainly did employ very large cylinders, 
but the steam employed in the cylinders was just at a pressure in 
Fs sepa to the work done, whether it was that of 50 or 100- 

orse power ; and he thought in that case that no more steam was 
required than with small cylinders. 

Mr. Kitson had only to state that their plate mill was working 
with hydraulic power to their satisfaction upon the plan described 
by Mr. Walker, though not Mr. Walker’s plan, hut Renee. Kitson 
and Company's patent. They had a 26in. plate mill, making 
about thirty revolutions per minute; they could reverse it 
twenty-four times in a minute, which was practically, as they all 
knew, more than sufficient, and they were quite satisfied with it. 
The friction of the clutches was by two plates brought together by 
hydraulic pressure, and they had now no difficulty. It was 
working daily, and they would be glad to show it to any of the 
members of the Institute who might wish to see it, 

Mr, J, T, Smith said there was one point in Mr, Ramsbottom’s 











engine, and that was that they could be made to condense, and he 
was sorry his friend from Ebbw Vale had not alluded to it. He 
had no doubt many of them were aware that they were at Barrow 
working Mr. Rambottom’s engine for a rail mill, and they had 
lately adapted condensing apparatus to that engine, and now 
found that the difference in the quantity of steam consumed for a 
given amount of work in those engines, when compared with the 
ordinary condensing engines in the other mill, was very little in 
excess. In that mill they could roll three rails at one time from 
80ft. to 85ft. in length, and ingots weighing 18cwt. each. The 
raii was 80ft. long when it came out in the ordinary American 
section, and that they had done for a little over three months 
with about 30 lb. of steam, whereas before they put the condensin 
apparatus on they had to use 501b, of steam to produce equ 
results, 

Mr. D, Adamson thought those gentlemen who criticised freely 
should not object if they got skinned a little themselves. He was 
sorry to hear that Mr. Stevenson’s paper was rather a recapitula- 
tion of the inferior parts of other clutches than a description of 
his own apparatus. He submitted that the differential clutch 
was the most beautiful arrangement that had ever come before 
this or any other institution; the work done was exactly the 
registered quantity put upon itself, and it had the additional 
advantage that it was self-acting and self-possessed,and could not 
put one fraction of strain upon the clutch unless the work to be 
done was on the rolls. With Ramsbottom’s engine the work was 
economically done ; and any gentleman who had seen the engine 
at work would be quite satisfied that there was no difficulty in the 
matter. 

Mr. Menelaus had paid considerable attention to the subject 
under discussion. Their friend Mr. Stevenson had settled it at 
least to his own satisfaction that no other plan but his own was 
worth talking about-—-and he for one would not have been willing 
to go away from the meeting and let Mr. Stevenson have the best 
of it. Several gentlemen had questioned his statements; he would 
not sit down quietly and let that gentleman assume that they 
were all of his opinion, He would say to Mr. Stevenson that his 
arrangement seemed to work extremely well and was doing very 
great work indeed, but Mr. Stevenson had found fault with every- 
body else. He found fault with the Ramsbottom system to begin 
with, and condemned it thoroughly. Now the company he repre- 
sented had had the Ramsbottom’s engines working at Dowlais for 
some years, and they were working extremely well, and were 
dealing with such aquantity of iron as was perhaps the severest test 
that could be supplied to them—about one thousand tons a week 
—and giving very little trouble indeed. He did not say that they 
were giving no trouble, but very little trouble, and they would go 
on for years together with little or no expense. When he men- 
tioned those facts they would see that the machine could not be so 
bad. It was not perfect, and he would like very much to have 
something better, simply because he was not satisfied with the 
engines, It did, beyond all question, waste steam, whatever Mr. 
Smith’s experience might be to the contrary; but even he 
himself had admitted that waste of steam did take place. But 
then, on the other hand, it had other advantages which almost 
compensated for that loss. Then Mr. Stevenson went 
on entirely to condemn Mr. Napier’s plan, although it seemed 
that he had hardly seen it. Now he (Mr. Menelaus) thought 
when he first saw it that it was one of the most beautiful 
mechanical arrangements that he had ever seen, and he was very 
hopeful of its success when applied to rolling mills, and they were 
told by Sir John Alleyne, who had fairly worked it and watched 
it, that it was a success, and he thought Mr. Stevenson went too far 
in condemning it and saying it was not likely to succeed. He 
himself thought its success was very likely, especially in Sir John 
Alleyne’s hands, and, in his opinion, if worked out, it was one of 
the very best reversing arrangements that they were likely to 
have. Well, Mr. Stevenson had also condemned the disc arrange 
ment—the pressure against the surfaces. 

Mr. Stevenson here stated that he had made no reference to that 
clutch ; he knew perfectly well the arrangement referred to, which 
belonged to Messrs. Kitson and Chalas, of Monkbridge, but had 
made no reference to it whatever. 

Mr. Menelaus was sorry that Messrs. Hannay had not been 
spirited enough to put up one of Mr. Napier’s machines alongside 
of Mr. Stevenson’s, because in that case they might then have seen 
the two rival systems at work together, and if they had done so 
the result would, in his opinion, have been as successful with the 
one as it had been with the other. He had only to say further 
that he was ve | hopeful of Mr. Napier’s system, and was very 
glad to hear his friend, Sir John Alleyne, express so favourable 
a view of it. If he himself had to put up reversing machinery to- 
morrow, he would, with the little experience already gained, 
rather try the Napier’s system than any he had yet seen ; at the 
same time he was bound to admit that Mr. Stevenson’s plan was 
working very well indeed, and doing all that could be expected of 
it. But there might be difficulties and expenses connected with 
the system which might develope themselves as they went along. 

The president remarked that they had listened to a very ani- 
mated discussion on the comparative merits of the two inventions, 
and however great and good the one might appear to be over the 
other in the minds of Siterent practical men, he was sure they 
would all agree with him that they owed many thanks to the 
gentlemen who had brought the papers before them. It was no 
part of his duty, nor would he detain them to enter into any per- 
sonal discussion as to the respective merits of the two inventions, 
and he would, therefore, simply move a vote of thanks to the 
authors of the papers. 

Mr. Stevenson interposed, and said that he had expected, after 
his paper had been subjected to such a severe criticism, that he 
would have been allowed to say a word or two in reply before the 
discussion was closed, 

The president said by all means, 

Mr. Stevenson then said he did not know if his memory would 
serve him in going back over all the points raised in the discussion, 
butif he omitted anything of importance he would take it kind if 
the various gentlemen who spoke would bring their remarks to his 
mind as he went on. He could assure Sir John Alleyne and the 
other gentlemen who took part in the discussion that nothing had 
been said to give him the slightest offence; he had laid his 
— before them for their criticism, and he would promise them 
that the more severely they dealt with it he would like it all the 
better; a system that could not bear to have the worst said against 
it was not one to be applied to reversing rolling mills. It was 
quite true that he had not seen the Napier clutch working at 
Butterly, but he took care to indicate that he had not in this paper, 
and to say that he raised his statements only on his observations 
of that clutch in connection with the reversing of planing machines 
and other light machinery. He considered that the performances 
with the Napier clutch at Butterly which had been described to 
them were as satisfactory as could be expected, considering that 
they had been accomplished by astrap and drum arrangement ; he, 
however, thought that every frictional clutch was capable of 
stopping and starting again, even with the iron between the rolls 
without any delay. He stood corrected by Sir John Alleyne in 
reference to the size of the rolls at Butterly; they were 22in. in 
diameter instead of 18in., as his paper erroneously stated, but 
even a 22in. bar mill was not of the size that would develope the 
severity of shock so much complained of in large plate mills 
like those at Blochairn. It had been said that his cones 
would wear a shoulder on them, but he could assure them that 
it was purely imaginary; nothing of the kind had taken 
place; nor could such a thing take place; the bearing 
surfaces were exactly of the same breadth, and a little 
inspection would show that the wear took place at right-angles.to 
the shaft, and not lengthways at all, and what wear did take place 
was immediately followed up by the set screws and adjustable 


segments, As to the water making the cones slip, it had exactly 
the reverse tendency. Sir John must have been mistaken when he 
stated that he (Mr, Stevenson) had said that the Napier clutch was 





not adjustable ; he had studied that clutch minutely and was well 
aware that it was adjustable; what he said was that it could no 
be adjusted in bringing the rolls into motion gradually so as tomee t 
the different requirements of different mills. He would yiel 
to no one in admiration of the beauty and ingenuity of the Napier 
clutch, but what he maintained was that it could not be increase d 
to meet the requirements of the heavier class of mills in respect 
that it gripped too suddenly ; at the same time he would say that 
so far as mere driving power was concerned, he believed that that 
clutch would be multiplied in power so as to drive the very heaviest 
description of machinery ; but the real difficulty to be grappled with 
in reversing a rolling mill was not driving power at all, that was 
the least of the matter. The difficulty he experienced was to 
find a clutch that would slip sufficiently so as to entirely obviate 
the shock of the engaging action, and at the same time to maintain 
a uniform configuration under the wear and tear, which was insepa- 
rable from theslipping process. If slip was secured they mightas well 
have the crab clutch, and in spite of all that had been said he main- 
tained that it was against the very nature of the Napier clutch to 
slip at starting a large mill, because it was self-gripping, and the 
more it was resisted the firmer it jammed; in fact, it is a jam 
clutch, not properly a friction clutch at all. It had been stated 
that slip was obtained with the Napier clutch; if so, he would ask 
why wear has not resulted? It was found when sheaves were tried 
at Blochairn (which was done and persisted in for nearly two 
years, at an expense which he would be afraid to name) that when 
the necessary slip was given very considerable wear took place; 
and he would like to know if the mere difference in the means 
employed for tightening the strap (which was all that distinguished 
this clutch from those at Blochairn) could have any effect in 
obviating the wear; the amount of slip needed was not less than 
half a revolution, that meant a very considerable wear. It had 
been stated that there were ten working parts in the Stevenson 
clutch for one in the Napier, but he (Mr. 8.) would be content to 
leave that matter in the hands of any engineer in the room; and 
if there were not four working parts in the Napier system for one 
that was in his own, he would at once give up the point; but in 
making this challenge it was necessary to state that the hydraulic 
engines and other appurtenances referred to by Sir John formed 
no part of his arrangement, they were simply on the ground, and 
he took advantage of them, and he was substituting as fast as he 
could steam reversing cylinders, which served the purpose 
very much better, being both more accessible and less compli- 
cated. One of the speakers had stated that the pressure 
on the cones would be always uniform whatever the weight 
ef iron in hand; this «vas true with the water connec- 
tions but not with the steam. He looked on that, however, as of 
no moment, because all that was needed was to keep the maximum 
frictional driving power below the breaking strain of the weakest 
part of the mill or gearing; that was all that was required to 
insure safety. Mr. Richards thought that the defect of the 
Ramsbottom engines existed only in his imagination. The 
large cylinders employed could be no disadvantage, because the 
pressure of steam within them would just be the less if little work 
was being performed, and would always be in proportion to that 
work, whether it required 50 or 100-horse power. That would 
be perfectly true if fly-wheels were employed. In fact he 
would say that with fly-wheels the larger the cylinders were the 
greater would be the economy, but with Ramsbottom’s engines 
larger cylinders only iepuaenell the waste, because the cylinders, 
whether large or small, had to be filled with initial pressure steam, 
and which had to be all thrown away pretty nearly in its normal 
state as it camefromthe boilers. Much adohad been made about the 
critical tendency of his paper, but he had to remind that criticiam 
was its precise object. He appeared before them not alone to 
describe his own system but also to criticise others, and 
the moment they showed the faults of his — he would 
as readily denounce them as he had those of other systems. 
He did not know of a better way of arriving at the true value of 
any system, either of reversing rolling mills or doing anything 
else, than to bring under review the various relative modes in 
practice. He knew that the gentlemen met here could not spare 
sufficient time at Blochairn to make themselves acquainted with 
all the results of his apparatus, and what was more reasonable 
than that he should tlt them what it had done, and what the 
previous attempts there and elsewhere had not done and could 
not be made to do, 

Mr. Napier said that if Mr. Stevenson would go with him to 
Butterly he would allow him to work the mill himself, and if he 
could produce a shock with it ina whole week he would give him 
the clutch as a present. 

Sir John Alleyne having made some further remarks in reply to 
Mr. Stevenson, 

The president said that, as they had given long and studied 
attention to the proceedings of the morning, it would be wise for 
them todeferthe remaining paper until 10,30 the following morning, 
when they would be taken in their proper order as they stood in 
the programme. He had only, therefore, to repeat the proposal of 
votes of thanks to Messrs. Napier and Stevenson, and to say 
that the Institute was much indebted to them for their valuable 
papers. 


BURRELL’S 10-HORSE TRACTION ENGINE. 

Ar page 102 we illustrate a fine traction engine exhibited at 
Cardiff during the recent show of the Royal Agricultural Society 
by Mr. Charles Burrell, of Thetford, Just at present the trade in 
traction engines appears to have settled into the hands of three 
firms, and of three only, namely, Aveling and Porter, of Rochester; 
Fowler, of Leeds ; and Burrell, of Thetford. The engines of the 
last named appear to manifest most fertility of invention, 
displayed in varying the design of the engine for different classes 
of work, The engine we illustrate is not fitted with rubber tires, 
and may be taken as an ordinary type, certain to do good service 
in ordinary farm and road work at moderate velocities, and able to 
work over fields and on land where the Thomson tire would be 
useless, if not worse. The engine is fitted with a single cylinder, 
placed at the smoke-box end of the boiler. The driving wheels are 
put in motion by spur gear, A pinion on the crank shaft works 
into an intermediate wheel, which serves to vary the speed by 
changing the pinions, This again works into a wheel on the 
counter shaft, which is placed under the boiler, and enables each 
road wheel to be driven independently of the other by throwing 
out either of the main pinions on the centre shaft, or when 
turning a corner. ‘ 

The driving wheels are 18in. wide on the face. They have cast 
iron naves, wrought iron spokes, and cast iron rims with wrought 
iron cross pieces riveted on them. These last much longer than 
the ribs on a wheel wholly of cast iron, and can easily be replaced 
when worn out. A powerful serew brake operates on both the 
driving wheels. The driving apparatus is of the usual screw and 
chain type worked from the foot-plate. We need hardly add that 
the workmanship is all that can be desired. ; 

Mr. Burrell also exhibited an engine of a different design, much 
like that which he sent to Wolverhampton last year, but fitted 
with an important improvement in the clips, which we shall illus- 
trate in an early impression. 





SitveR MEDAL TO Messrs. TURNER, OF IpswicH.—We are 
requested to state that, just before the conclusion of the Royal 
Agricultural Show at Cardiff, Messrs. E. R, and F. Turner, of 
Ipswich, were awarded the silver medal for their improved high- 
pressure automatic variable expansion portable steam engine, with 
patent equilibrium pisten slide and patent governor, already illus- 
trated in our pages, 
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TEN-HORSE POWER TRACTION 


DESIGNED, CONSTRUCTED, AND EXHIBITED AT CARDIFF, BY MR. CHARLES BURRELL, ST. NICHOLAS WORKS, THETFORD. 
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THE BRITISH ASSOCIATION. 
(From our Special Correspondent.) 
Bricuton, THURSDAY. 

Last Saturday the Brighton Aquarium was opened by Mr. 
Cordy Burrows, the mayor, and in the afternoon there was a 
luncheon at the Pavilion, under the presidency of Mr. Somes. 
The new aquarium is below the level of the Marine Parade, and 
for the most part is below the surface of the ground, and cannot 
be seen from a distance, and in some respects may be compared 
in external appearance to be a very fine station on an under- 
ground railway. The Aquarium Company and the corporation 
of Brighton have not been working on very friendly terms ; 
hence the subterranean character of the new building. 

The entrance hail, at the bottom of a flight of steps, measures 
80ft. by 45ft., and the tanks of sea-water are disposed on either 
side of corridors, the longest of which is 220ft. long, and at its 
further end has a conservatory, the sides of which are covered 
with ornamental rockwork, ferns, and other plants. The tanks 
in the aquarium are capable of holding 500,000 gallons of water, 
and this quantity can be pumped from the sea in about ten 
hours. The average thickness of the glass used in the fronts of 
the tanks is lin., and most of the plates are 74in, by 40in. Most 
of the light enters the corridors through the tanks, hence the 
optical arrangement is such as to allow the fish to be clearly 
seen ; and there is no question that, small as is the present col- 
lection, the observation of the habits of these living denizens of 
the ocean is most interesting. According to the Brighton Daily 
News, Mr. Frank Buckland wrote that he would send the 
Aquarium Company an alligator ; a wagon and six horses were 
sent to the railway station to receive it, but the infant stranger 
arrived in a cigar-box. 

Yesterday morning the general committee of the British Asso- 
ciation met in the Town Hall under the presidency of Sir Wil- 
liam Thomson. At the meeting the official report of the council 
for the year 1871-72, was read, and will be found on p. 111. 

Last night the new president, Dr. W. B. Carpenter, F.R.S., 
delivered his opening address under the dome in the Pavilion. 
Among the visitors present were the Emperor Napoleon and 
the Baroness Burdett Coutts, who were accommodated with seats 
side by side immediately in front of the platform. Among the 
men of science present were—Sir John Lubbock, Bart., M.P. ; 
Mr. Francis Galton, F.R.S. ; Professor Phillips (one of the foun- 
ders of the British Association) ; Mr. Warren de la Rue, Colonel 
Lane Fox, Mr. Alfred R. Wallace, Sir Duncan Gibb, Mr. Wm. 
Spottiswoode, F.R.S.; Mr. Cornelius Varley, Mr. P. L. Neve 
Forster, Sir Wm. Thomson, and many others. A larger propor- 
portion than usual of well-known philosophers were absent ; 
some of them are on the Continent. The address, which was well 
received, being concluded, the Earl of Chichester moved a vote of 
thanks, and gave the Association a hearty welcome to the county 
of Sussex. He also spoke—as usual on these occasions—of the 
relationship between religion and science. The vote of thanks 
was seconded by Professor Phillips, F.R.S., who said that to Dr. 
Carpenter the scientific world was indebted for nearly all its 
information respecting the shells of molluscus animals. He also 
spoke of Dr. Carpenter's “deep sea” and other researches. The 
Mayor of Brighton supported the resolution. Dr. Carpenter 
returned thanks. Mr. Geo. Griffith, assistant secretary, then 
announced the total number of members and associates up to 
six o’clock last night, namely, 2152. The little African, Kalulu, 
brought home by Mr. Stanley, was then asked to mount the 
platform, and was received with laughter and much applause. 


Dr. Carpenter, M.D., LL.D., F.R.S., delivered the following 
address as president :— 

My Lords, Ladies, and Gentlemen,—Thirty-six years have 
now elapsed since at the first and (I regret to say) the only 
meeting of this Association held in Bristol—which ancient city 
followed immediately upon our national universities in giving it a 
welcome—I enjoyed the privilege which I hold it one of the most 
valuable functions of these annual assemblages to bestow : that of 
coming into personal relation with those distinguished men whose 
names are to every cultivator of sci as ‘*] hold words,” 
and the light of whose brilliant example and the warmth of whose 
cordial encouragement are the most precious influences by which 
his own aspirations can be fostered and directed. Under the pre- 
sidency of the Marquis of Lansdowne, with Conybeare and 
Prichard as vice-presidents, with Vernon Harcourt as general 
secretary, and John Phillips as assistant secretary, were gathered 
together Whewell and Peacock, James Forbes and Sir W. Rowan 
Hamilton, Murchison and Sedgwick, Buckland and De la Beche, 
Henslow and Daubeny, Roget, Richardson, and Edward Forbes, 
with many others, perhaps not less distinguished, of whom my 
own recollection is less vivid. 

In his honoured old age Sedgwick still retains, in the academic 
home of his life all his pristine interest in whatever bears on 
the advance of the science he has adorned as well as enriched ; 
and Phillips still cultivates with all his old enthusiasm the con- 
genial soil to which he has been transplanted. But the rest—our 
fathers and elder brothers—‘* Where are they?” It is for us of 
the present generation to show that they live in our lives; to 
carry forward the work which they commenced, and to transmit 
the influence of their example to our own successors, 

There is one of these great men, whose departure from among 
us since last we met claims a special notice, and whose life—full 
as it was of years and honours—we should have all desired to see 
prolonged for a few months, could its feebleness have been 
unattended with suffering. For we should all then have sym- 
pathised with Murchison in the delight with which he would 
have received the intelligence of the safety ef the friend in whose 
scientific labours and personal welfare he felt to the last the 
keenest interest. That this intelligence, which our own expedi- 
tion for the relief of Livingstone would have obtained—we will 
hope—a few months later,Jshould have been brought to us through 
the generosity of one, and the enterprising ability—may I not use 
our peculiarly English word, the ‘‘ pluck”—of another of our 
American brethren, cannot but be a matter of national regret to 
us. But let us bury that regret in the common joy which both 
nations feel in the result ; and while we give a cordial welcome to 
Mr. Stanley, let us glory in the prospect now opening, that 
England and America will co-operate in that noble object which 
—far more than the discovery of the sources of the Nile—our 
great traveller has set before himself as his true mission, the 
extinction of the slave trade, 

At the last meeting of this Association I had the pleasure of 
being able to announce, that I had received from the First Lord 
of the Admiralty a favourable reply to a representation I had 
ventured to make to him as to the importance of prosecuting on 
a more extended scale the course of inquiry into the physical and 
biological conditions of the deep sea, on which, with my col- 
leagues Professor Wyville Thomson and Mr. J. Gwyn Jeffreys, I 
had been engaged for the three preceding years, That for which 
I had asked was a circumnavigating expedition of at least three 
years duration, provided with an adequate scientific staff, and 
with the most ae equipment that our experience could 
devise. The council! of the Royal Society having been led by the 
encouraging tenor of the answer I had received to make a formal 
application to this effect, the liberal arrangements of the Govern- 
ment have been carried out under the advice of a scientific com- 








mittee which included representatives of this Association. 
H.M. ship Challenger, a vessel in every way suitable for the 
purpose, is now being fitted out at Sheerness; the command | 
of the expedition is intrusted to Captain Nares, an officer 


of whose high qualifications I have myself the fullest assur- 
ance; while the scientific charge of it will be taken by my 
excellent friend Professor Wyville Thomson, at whose suggestion 
it was that these investigations were originally commenced, and 
whose zeal for the efficient prosecution of them is shown by his 
relinquishment for a time of the important academic position he 
at present fills. It is anticipated that the expedition will sail in 
November next ; and I feel sure that the good wishes of all of you 
will go along with it. 

The confident anticipation expressed by my predecessor, that 
for the utilisation of the total eclipse of the sun then impending 
our Government would ‘‘exercise the same wise liberality as here- 
tofore in the interests of science,” has been amply fulfilled. An 
eclipse expedition to India was organised at the charge of the 
Home Government, and placed under the direction of Mr. 
Lockyer; the Indian Government contributed its quota to the 
work, and a most valuable body of results was obtained, of which, 
with those of the previous year, a report is now being prepared 
under the direction of the Council of the Astronomical Society. 

It has been customary with successive occupants of this chair, 
distinguished as leaders in their several divisions of the noble 
army of science, to open the proceedings of the meetings over 
which they respectively presided with « discourse on some aspect 
of nature in her relation to man, But I am not aware that any 
one of them has taken up the other side of the inquiry—that 
which concerns man as the “‘ Interpreter of Nature ;” and I have, 
therefore, thought it not inappropriate to lead you to the con- 
sideration of the mental processes by which are formed those 
fundamental conceptions of matter and force, of cause and effect, 
of law and order, which furnish the basis of all scientific reasoning, 
and constitute the Philosophia prima of Bacon. There is a great 
deal of what I cannot but regard as fallacious and misleading 
philosophy—‘‘ oppositions of science falsely so called ”—abroad 
in the world at the present time. And I hope to satisify you that 
those who set up their own conceptions of the orderly sequence 
which they discern in the phenomena of nature, as fixed and 
determinate laws, by which those phenomena not only are 
within all human experience, but always have been, and always 
must be, invariably governed, are really guilty of the intellectual 
arrogance they condemn in the systems of the ancients, and place 
themselves in diametrical antagonism to those real philosophers 
by whose comprehensive grasp and penetrating insight that order 
has been so far disclosed. For what love of the truth as it is 
in nature was ever more conspicuous than that which 
Kepler displayed in his abandonment of each of the 
ingeni pti of the planetary system which his 
fertile imagination had successively devised, so soon as it proved 
to be inconsistent with the facts disclosed by observation? In 
that almost admiring description of the way in which his enemy 
Mars, “‘whom he had left at home a despised captive,” had ‘‘burst 
all the chains of the equations, and broke forth from the prisons 
of the tables,” who does not recognise the justice of Schiller’s 
definition of the real philosopher, as one who always loves truth 
better than his system? And when at last he had gained the full 
assurance of a success so complete that (as he says) he thought he 
must be dreaming, or that he had been reasoning in a circle, who 
does not feel the almost sublimity of the self-abnegation with 
which, after attaining what was in his own estimation such a 
glorious reward of his life of toil, disappointment, and self-sacrifice, 
he abstains from claiming the applause of his contemporaries, but 
leaves his fame to after ages in these noble words: ‘* The book is 
written ; to be read either now or by posterity, I care not which. 
It may well wait a century for a reader, as God has waited six 
thousand years for an observer.” 

And when a yet greater than Kepler was bringing to its final 
issue that grandest of all scientific conceptions, long pondered over 
by his almost superhuman intellest—which linked together the 
heavens and the earth, the planets and the sun, the primaries and 
their satellites, and included even the vagrant comets, in the nexus 
of a universal attraction—establishing for all time the truth for 
whose utterance Galileo had been condemned, and giving to 
Kepler’s laws a significance of which their author had never 
dreamed—what was the meaning of that agitation which prevented 
the philosopher from completing his computation, and compelled 
him to hand it over to his friend? That it was not the thought of 
his own greatness, but the glimpse of the grand universal order 
thus revealed to his mental vision which shook the serene and 
massive soul of Newton to its foundations, we have the proof in 
that beautiful comparison in which he likened himself to a child 
picking up shells on the shore of the vast ocean of truth—a com- 
parison which will he evidence to all time at once of his true 
philosophy and his profound humility. 

Though it is with the intellectual representation of nature 
which we call science that we are primarily concerned, it will 
not be without its use to cast a glance in the first instance at the 
other two principal characters under which man acts as her 
interpreter—those, namely, of the artist and of the poet. 

The artist serves as the interpreter of nature, not when he 
works as the mere copyist, delineating that which he sees with 
his bodily eyes, and which we could see as well for. ourselves ; 
but when he endeavours to awaken within us the perception of 
those beauties and harmonies which his own trained sense has 
recognised, and thus impart to us the pleasure he has himself 
derived from their contemplation, As no two artists agree in 
the original constitution and acquired habits of their minds—all 
look at nature with different (mental) eyes—so that to each 
nature is what he individually sees in her. 

The poet, again, serves as the interpreter of nature, not so much 
when by skilful word painting (whether in prose or verse) he calls 
up before our mental vision the picture of some actual or ideal 
scene, however beautiful, as when, by rendering into appropriate 
forms those deeper impressions made by the nature around him 
on the moral and emotional part of his own nature, he transfers 
these impressions to the corresponding part of ours. For it is the 
attribute of the true poet to penetrate the secret of those mys- 
terious influences which we all unknowingly experience; and 
having discovered this to himself, to bring others, by the power 
he thus wields, into the like sympathetic relation with nature— 
evoking with skilful touch the varied response of the soul’s finest 
chords, heightening its joys, assuaging its griefs, and elevating its 
aspirations. Whilst, then, the artist aims to picture what he sees 
in nature, it is the object of the poet to represent what he feels in 
nature; and to each true poet, nature is what he individually 
finds in her, 

The philosopher’s interpretation of nature seems less individual 
than that of the artist or the poet, because it is based on facts 
which anyone may verify, and is elaborated by reasoning processes 
of which all admit the validity. He looks at the universe asa 
vast book lying open before him, of which he has, in the first place, 
to learn the characters, then to master the language, and, finally, 
to apprehend the ideas which that language conveys, In that 
book there are may chapters, treating of different subjects, and as 
life is too short for any one man to grasp the whole, the scientific 
interpretation of this book comes to Be the work of many intellects, 
differing not merely in the range, but also in the character of their 
powers. But whilst there are “‘ diversities of gifts,” there is ‘‘ the 
same spirit.” While each takes his special direction, the general 
method of study is the same for all. And it is a testimony alike 
to the truth of that method and to the unity of nature that there 
is an ever increasing tendency towards agreement among those 
who use it aright, temporary differences of interpretation being 
removed, sometimes by a more complete mastery of her language, 
sometimes by a better apprehension of her ideas, and lines of 
pursuit which had entirely distinct, or even widely diver- 
gent, being found to lead at last to one common goal. And it is 
this agreement which gives rise to the general belief—in many to 
the confident assurance —that the scientific interpretation of 
nature represents her not merely as she seems, but as she really is. 

When, however, we carefully examine the foundation of that 
assurance, we find reason to distrust its security; for it can be 











shown to be no less true of the scientific conception of 
nature than it is of the artistic or the poetic, that it is 
a representation framed by the mind itself out of the materials 
supplied by the impressions which external objects make upon the 
senses; so that to eachman of science, Nature is what heindividually 
believes her to te. And that belief will rest on very different 
bases, and will have very unequal values, in different departments 
of science. Thus in what are commonly known as the exact 
sciences, of which astronomy may be taken as the type, the data 
afforded by precise methods of observation can be made the basis 
of reasoning, in every step of which the mathematician feels the 
fullest assurance of certainty ; and the final deduction is justified 
either by its conformity to known or ascertainable facts—as when 
Kepler determined the elliptic orbit of Mars; or by the fulfil- 
went of the predictions it has sanctioned—as in the occurrence of 
an eclipse or an occultation at the precise moment ae many 
years previously; or, still more emphatically, by the actual dis- 
covery of phenomena till then unrecognised—as when the pertur- 
bations of the planets, shown by Newton to be the necessary 
results of their mutual attraction, were proved by observation to 
have a real existence; or as when the unknown disturber of 
Uranus was found in the place assigned to him by the computations 
of Adams and Le Verrier. 

We are accustomed, and I think most rightly, to speak of these 
achievements as triumphs of the human intellect. But the very 
phase implies that the work is done by mental agency ; and the 
coincidence of its results with the facts of observation is far from 
proving the intellectual process to have been correct. For 
we learn from the honest confessions of Kepler that he was led 
to the discovery of the elliptic orbit of Mars by a series of happy 
accidents, which turned his erroneous guesses into the right direc- 
tion ; and to that of the passage of the radius vector over equal 
areas in equal times by the notion of a whirling force emanating 
from the sun, which we now regard as an entirely wrong concep- 
tion of the cause of orbitual revolution. * It should always be 
remembered, moreover, that the Ptolemaic system of astronomy, 
with all its cumbrous ideal mechanism of “‘ centric and eccen- 
tric, cycle and epicycle, orb in orb,” did intellectually represent 
all that the astronomer, prior to the invention of the telescope, 
could see from his actual stand point, the earth, with an accuracy 
which was proved by the fulfilment of his anticipations, And in 
that last and most memorable prediction which has given an im- 
perishable fame to our two illustrious contemporaries, the inade- 
quacy of the basis afforded by actual observation of the perturba- 
tions of Uranus required that it should be supplemented by an 
assumption of the probable distance of the disturbing planet 
beyond, which has been shown by subsequent observation to have 
been only an approximation to the truth, 

Even in this most exact of sciences, therefore, we cannot proceed 
a step without translating the actual phenomena of nature into 
intellectual representations of those phenomena ; and it is because 
the Newtonian conception is not only the most simple, but is also, 
up to the extent of our present knowledge, universal in its confor- 
mity to the facts of observation, that we accept it as the only 
scheme of the universe yet promulgated which satisfies our intel- 
lectual requirements. 

When, under the reign of the Ptolemaic system, any new 
inequality was discovered in the motion of a planet, a new wheel 
had to be added to the ideal mechanism—as Ptolemy said, “‘ to 
save appearances.” If it should prove, a century hence, that the 
motion of Neptune himself is disturbed by some other attraction 
than that exerted by the inferior planets, we should confidently 
expect that not an ideal but a real cause for that disturbance 
will be found in the existence of another planet beyond. But I 
trust that I have now made it evident to you that this confident 
expectation is not justified by any absolute necessity of nature, 
but arises entirely out of our belief in her uniformity; and into 
the grounds of this and other primary beliefs, which serve as the 
foundation of all scientific reasoning, we shall presently inquire. 

There is another class of cases, in which an equal certainty is 

enerally claimed for conclusions that seem to flow immediately 
Some observed facts, though really evolved by intellectual processes; 
the apparent simplicity and directness of those processes either 
causing them to be entirely overlooked, or veiling the assumptions 
on which they are based. Thus Mr. Lockyer speaks as confidently 
of the sun’s chromosphere of incandescent hydrogen, and of 
the local outbursts which cause it to send forth projections tens 
of thousands of miles high, as if he had been able to capture a 
flask of this gas, and had generated water by causing it to unite 
with oxygen. Yet this confidence is entirely based on the as- 
sumption that a certain line which is seen in the spectrum of a 
hydrogen flame means hydrogen also when seen in the spectrum 
of the sun’s chromosphere ; and high as is the probability of that 
assumption, it cannot be regarded as a demonstrated certainty, 
since it is by no means inconceivable that the same line might be 
produced by some other substance at present unknown. And so 
when Dr. Huggins deduces from the different relative positions of 
certain lines in the spectra of different stars. that these stars are 
moving from or towards us in space, his admirable train of reason- 
ing is based on the assumption that these lines have the same 
meaning—that is, they represent the same elements—in every 
luminary. That assumption, like the preceding, may be regarded 
as possessing a sufficiently high probability to justify the reason- 
ing based upon it ; more especially since, by the other researches 
of that excellent observer, the same chemical elements have been 
detected as vapours in those filmy cloudlets which seem to be stars 
in an early stage of consolidation. But when Frankland and 
Lockyer, seeing in the spectrum of the yellow solar prominences a 
certain bright line not identifiable with that of any known 
terrestrial flame, attribute this to a hypothetical new substance 
which they propose to call helium, it is obvious that their assump- 
tion rests on a far less secure foundation ; until it shall have re- 
ceived that verification, which, in the case of Mr. Crooke’s re- 
searches on thallium, was afforded by the actual discovery of the 
new metal whose presence had been indicated to him by a line 
in the spectrum not attributable to any substance then known. 

In a large number of other cases, moreover, our scientific inter- 
pretations are clearly matters of judgment ; and this is eminently 
a personal act, the value of its results depending in each case upon 
the qualifications of the individual for arriving at a correct 
decision, The surest of such judgments are those dictated by 
what we term ‘‘common sense,” as to matters on which there 
seems no room for difference of opinion, because every sane person 
comes to the same conclusion, although he may be able to give no 
other reason for it than that it appears to him “ self-evident.” 
Thus while philosophers have raised a thick cloud of dust in the 
discussion of the basis of our belief in the existence of a world 
external to ourselves—of the Non Egoas distinct from the Ego— 
and while every logician claims to have found some flaw in the proof 
advanced by every other, the common sense of mankind has 
arrived ata decision that is practically worth all the arguments 
of all the philosophers who have fought again and again over this 
battle-ground. And I think it can be shown that the trustworthi- 
nessof thiscommon sense decision arises from its dependence, not on 
any one set of experiences, but upon our unconscious co-ordination 
of the whole aggregate of our experiences—not on the conclusive- 
riess of any one train of reasoning, but on the convergence of all 
our lines of thought towards this one centre, 

Now this ‘‘ common sense,” disciplined and enlarged by appro- 
priate culture, becomes one of our most valuable instruments of 
scientific inquiry ; affording in many instances the best, and some- 
times the only, basis for a rational conclusion. Let us take as a 
typical case, in which no special knowledge is required, what we 
are accustomed to call the “‘ flint implements” of the Abbeville and 
Amiens gravel beds. No logical proof can be adduced that the 
"ai sHapes of these flints were given to them by human hands; 

ut does any unprejudiced person now doubt it? The evidence of 
design, to which, after an examination of one or two such 

* See Drinkwater’s “ Life of Kepler” in the Library of Useful Know- 
ledge, pp. 26—35. 
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imens, we should only be justified in attaching a probable value, 
erives an irresistible cogency from accumulation. On the other 
hand, the improbability that these flints acquired their peculiar 
shape by accident becomes to our minds greater and greater as 
.smore and more such imens are found; until at last this 
hypothesis, although it cannot be directly disproved, is felt to be 
ost inconceivable, except by minds previously possessed by 
the “dominant idea” of the modern origin of man. And thus 
what was in the first instance a matter of discussion has now 
become one of those ‘“‘ self evident propositions which claim the 
unhesitating assent of all whose opinion on the subject is entitled 
to the least weight. ; 

We proceed upwards, however, from such questions as the 
common sense of mankind generally is competent to decide to 
those in which special cot is required to give value to the 
judgment ; and thus the interpretation of nature Rf the use of 
that faculty comes to be more and more individual ; things being 
perfectly “self-evident ” to men of special culture, which ordinary 
men, or men whose training has lain in a different direction, do not 
apprehend as such. Of all the departments of science geology 
seems to me to be the one that most depends on this specially- 
trained “‘ common sense ;” which brings as it were into one focus 
the light afforded by a great variety of studies—physical and 
chemical, geographical and biological ; and throws it on the pages 
of that great Stone Book on which the past history of our globe is 
recorded, And whilst astronomy is of all sciences that which may 
be considered as most nearly representing nature as she really is, 
geology is that which most completely represents her as seen 
through the medium of the interpreting mind; the meaning of 
the phenomena that constitute its data being in almost every 
instance open to question, and the judgments passed upon the 
same facts being often different, according to the qualifications of 
the several judges. No one who has even ajgeneral acquaint- 
ance with the history of this department of science can fail to 
see that the geology of each epoch has been the reflection of the 
minds by which its study was then directed ; and that its true 
progress dates from the time when that ‘‘ common sense” method 
of interpretation came to be generally adopted, which consists in 
seeking the explanation of past changes in the forces at present 
in operation, instead of invoking the aid of extraordinary and my s- 
terious agencies, as the older geologists were wont to do whenever 
they wanted—like the Ptolemaic astronomers—‘‘ to save appear- 
ances.” The whole tendency of the ever-widening range of 
modern geological inquiry has been to show how little reliance 
can be placed upon the so-called “laws” of stratigraphical and 
palzontological succession, and how much allowance has to be 
made for local conditions. So that while the astronomer is con- 
stantly enabled to point to the fultilment of his predictions as an 
evidence of the correctness of his method, the geologist is almost 
entirely destitute of any such means of verification. For the 
value of any prediction that he may hazard—as in regard to the 
existence or non-existence of coal in any given area—depends not 
only upon the truth of the general doctrines of geology in regard 
to the succession of stratified deposits, but still more upon the 
detailed knowledge which he may have acquired of the distribu- 
tion of those deposits in the particular locality. Hence no rea- 
sonably-judging man would discredit either the general doctrines 
or the methods of geology, because the prediction proves untrue 
in such a case as that now about to be brought in this neighbour- 
hood to the trial of experience. 

We have thus considered man’s function as the scientific inter- 
preter of nature in two departments of natural knowledge, one of 
which affords an example of the strictest, and the other of the 
freest method, which man can employ in constructing his intel- 
lectual representation of the universe. And as it would be found 
that in the study of all other departments the same methods are 
used, either separately or in combination, we may pass at once to 
the other side of our inquiry—namely the origin of those primary 
beliefs which constitute the groundwork of all scientific reasoning. 

The whole fabric of geometry rests upon certain axioms which 
every one accepts as true, but of which it is necessary that the 
truth should be assumed, because they are incapable of demonstra- 
tion. So, too, the deliverances of our ‘‘ common sense” derive 
their trustworthiness from what we consider the “‘ self-evidence ” 
of the propositions affirmed. 

This ny brings us face to face with one of the great philoso- 
phical problems of our day, which has been discussed by logicians 
and metaphysiciansof the very highest ability as leaders of opposing 
schools, with the one result of showing how much can be said on 
each side. By the intuitionalists it is asserted that the tendency 
to form these primary beliefs is inborn in man, an original part of 
his mental organisation ; so that they grow up spontaneously in 
his mind as its faculties are gradually unfolded and developed, 
requiring no other experience for their genesis than that which 
suffices to call these faculties into exercise. But by the advocates 
of the doctrine which regards experience as the basis of all our 
knowledge, it is maintained that the primary beliefs of each indivi- 
dual are nothing else than generalisations which he forms of such 
experiences as he has either himself acquired or has unconsciously 
learned from others ; and they deny that there is any original or 
intuitive tendency to the formation of such beliefs, beyond that 
which consists in the power of retaining and generalising experiences. 

I have not introduced this subject with any idea of placing 
before you even a summary of the ingenious ents by which 
these puns doctrines have been oomator r. supported ; nor 
should I have touched on these questions at all, if I did not 
believe that a means of reconcilement between them can be found 
in the idea that the intellectual intuitions of any one generation 
are the embodied experiences of the previous race. For, as it 

—— to me, there has been a progressive improvement in the 
thinking power of man ; every product of the culture which has 
preceded serving to prepare the soil for yet more abundant har- 
vests in the future. 

Now, as there can be no doubt of the hereditary transmission in 
man of acquired constitutional peculiarities which manifest them- 
selves alike in tendencies to bodily and to mental disease, so it 
seems equally certain that acquired mental habitudes often 
impress themselves on his organisation, with sufficient force and 
er to occasion their transmission to the offspring as ten- 

encies to similar modes of thought. And thus, while all admit 
that knowledge cannot thus descend from one generation to 
another, an increased aptitude for the requirement, either of 
knowledge generally, or of some particular kind of it, may be thus 
inherited, These tendencies and aptitudes will acquire addi- 
tional cme expansion, and permanence, in each new genera- 
tion, from their habitual exercise upon the material supplied by 
a continually enlarged experience ; and thus the acquired habi- 
tudes produced by the intellectual culture of ages will become 
“a second nature ” to every one who inherits them*. 

We have an illustration of this progress in the fact of continual 
occurrence that conceptions which prove inadmissible to the minds 
of one generation, in co: uence either of their want of in- 
tellectual power to ———e them, or of their preoccupation by 
older habits of thought, subsequently find a universal acceptance, 
and even come to be approved as “self-evident.” Thus the first 


* I am glad to be able to append the following extract from a 
which Mr. John Mill, the great Master of the Experiential os BP get 
good enough to write to me a few months since, with reference to the 
attempt I had made to place ‘‘common sense” upon this basis (Contem- 
porary Review, Feb. 1872):—“When states of mind in no respects innate 
or instinctive have been frequently repeated, the mind acquires, as is 

roved by the power of habit, a greatly increasing facility of passing 

to those states ; and this increased facility must be owing to some 
change of a physical character in the organic action of the brain. There 
is also considerable evidence that such acquired facilities of passing into 
certain modes of cerebral action can in many cases be transmitted, more 
or less completely, by inheritance. The limits of this power of trans- 
mission, and the conditions on which it depends, are a subject now 
je 4 before the scientific world ; and we shall doubtless in time know 
much more about them 2 we do now. But so far as my imperfect 
knowledge of the subject qualifies me to have an opinion, I take much 
the same view of it that you do, at least in principle.” 








law of motion, divined by the genius of Newton, though opposed 
by many philosophers of his timeas contrary to allexperience, is now 
accepted by common consent, not merely as a legitimate inference 
from experiment, but as the expression of a necessary and universal 
truth; and the same axiomatic value is extended to the still more 
general doctrine that energy of any kind, whether manifested in 
the “‘molar” motion of masses, or consisting in the ‘‘ molecular” 
motion of atoms, must continue under some form or other without 
abatement or decay; what all admit in regard to the indestructi- 
bility of matter, being accepted as no less true of force, namely, 
that as ex nihilo nil fit, so nil fit ad nihilum.* 

But, it may be urged, the very conception of these and similar 
great truths is in itself a typical example of intuition. The men 
who divined and enunciated them stand out above their fellows, 
as possessed of a genius which could not only combine but create, 
of an insight which could clearly discern what reason could but 
dimly shadow forth. Granting this freely, I think it may be 
shown that the intuitions of individual genius are but specially 
exalted forms of endowments which are the general property of 


the race at the time, and which have come to be so in virtue of its | 
whole previous culture. Who, for example, could refuse to the | 


marvellous aptitude for perceiving the relations of numbers, which 


displayed itself in the untutored boyhood of George Bidder and | 


Zerah Colburn, the title of an intuitive gift? But who, on the 
other hand, can believe that a Bidder or a Colburn could suddenly 
arise in a race of savages who cannot count beyond five? Or, 
again, in the history of the very earliest years of Mozart, who can 
fail to recognise the dawn of that glorious genius, whose brilliant 
but brief career left its imperishable impress on the art it 
enriched? But who would be bold enough to affirm that an infant 
Mozart could be born amongst a tribe whose only musical instru- 
ment is a tom-tom, whose only song is a monotonous chant? 
Again, by tracing the gradual genesis of some of those ideas 
which we now accept as “‘ self-evident ”—such, for example, as 
that of the ‘“‘ Uniformity of Nature”—we are able to recognise 
them as the expressions of certain intellectual tendencies which 
have progressively augmented in force in successive generations, 
and now manifest themselves as mental instincts that penetrate 
and direct our ordinary course of thought. Such instincts 


constitute a precious heritage, which has been transmitted to us | 


with ever increasing value through the long succession of 
preceding generations; and which it is for us to transmit 
to those who shall come after us, with all that further 
increase which our higher culture and wider range of knowledge 
can impart. 

And now, having studied the working action of the human 
intellect in the scientific interpretation of nature, we shall 
examine the general character of its products ; and the first of 
these with which we shall deal is our conception of matter and of 
its relation to force. 

The psychologist of the present day views matter entirely 
through the light of his own consciousness; his idea of matter in 
the abstract being that it is a “‘something” which has a permanent 
power of exciting sensations; his idea of any ‘* property” of 
matter being the mental representation of some kind of sensory 
impression he has received heen it; and his idea of any particular 
kind of matter being the representation of the whole aggregate of 
the sense perceptions which its presence has called up in his mind, 
Thus when I press my hand against this table, I recognise its 
unyieldingness through the conjoint medium of my sense of touch, 
my muscular sense, and my mental sense of effort, to which it 
will be convenient to give the general designation of the tactile 
sense; and I attribute to that table a hardness which resists the 


effort I make to press my hand into its substance, whilst I also | 


recognise the fact that the force I have employed is not sufficient 
to move its mass. But I press my hand against a lump of dough, 
and finding that its substance yields under my pressure, I call it 
soft. Or again, I press my hand against this desk, and I find that 
although I do not thereby change its form, I change its place, and 
so I get the tactile idea of motion. Again, by the impressions 
received through the same sensorial apparatus, when I lift this 


book in my hand, I am led to attach to it the notion of weight or | 
ponderosity ; and by lifting different solids of about the same size, | 


I am enabled, by the different degrees of exertion I find myself 
obliged to make in order to sustain them, to distinguish some of 
them as light, and others as heavy. Through the medium of 
another set of sense perceptions which some regard as belonging 
to a different category, we distinguish between bodies that feel 
**hot.” and those that feel “‘cold;” and in this manner we arrive 
at the notion of differences of temperature. And it is through 
the medium of our tactile sense, without any aid from vision, that 
we first gain the idea of solid form, or the three dimensions of space. 

Again, by the extension of our tactile experiences, we acquire 
the notion of liquids, as forms of matter yielding readily to 


pressure, but possessing a sensible weight which may equal that | 


of solids; and of air, whose resisting power is much’ slighter, 
and whose weight is so small that it can only be made sensible by 
artificial means. Thus, then, we arrive at the notions of 
resistance and of weight as properties common to all forms of 
matter ; and now that we have got rid of that idea of light and 
heat, electricity and magnetism, as ‘‘imponderable fluids,” 
which used to vex our souls in our scientific childhood, and of 
which the popular term “ electric fluid ” is a ‘* survival,” we accept 
these properties as affording the practical distinction between the 
“material” and the “immaterial.” 

Turning, now, to that other great portal of sensation, the 
sight, through which we receive most of the messages sent to us 
from the universe around, we recognise the same truth. Thus it 
is agreed alike by —— and physiologists that colour 
does not exist as such in the object itself ; which has merely 
the power of reflecting or transmitting a certain number of 
millions of undulations in a second ; and these only produce that 
affection of our consciousness which we call colour when they fall 
upon the retina of the living percipient. And if there be that 
defect either in the retina or in the apparatus behind it, which we 
call *‘ colour blindness” or Daltonism, some particular hues can- 
not be distinguished, or there niay even be no power of distinguish- 
ing any colour whatever. If we were all like Dalton we should 
see no difference, except in form, between ripe cherries hanging on 
a tree and the green leaves around them: if we were all affected 
with the severest form of colour-blindness, the fair face of nature 
would be seen by us as in the chiaroscuro of an engraving of one 
of Turner’s landscapes, not as in the glowing hues of the wondrous 
picture itself. ‘And in regard to our visual conceptions it may be 
stated with perfect certainty, as the result of very numerous 
observations made upon persons who have acquired sight for the 
first time, that these do not serve for the recognition even of those 
objects with which the individual had become most familiar 
through the touch, until the two sets of sense perceptions have 
been co-ordinated by experience. + 

When once this co-ordination has been effected, however, the 
composite perception of form which we derive from the visual 
sense alone is so complete that we seldom require to fall back 
7 the touch for any further information respecting that quality 
of the object. So again, while it is from the co-ordination of the 
two dissimilar pictures formed by any solid or projecting object 
upon our two retin, that (as Sir Charles Wheatstone’s admirable 
investigations have shown) we ordinarily derive through the sight 
alone a correct notion of its solid form, there is adequate evidence 


* This is the form in which the doctrine now known as that of the 
“Conservation of Energy” was enunciated by Dr. Mayer, in the very 
remarkable essay published by him in 1845, entitled “‘ Die organische 
Bewegung in ibrem Zusammenhange mit dem Stoffwechsel.” 

+ Thus, in a recently recorded case in which sight was imparted by 
operation to a young woman who had been blind from birth, but who 
had, nevertheless, learned to work well with her needle, when the pair 
of scissors she had been accustomed to use was placed before her, though 
she described their shape, colour, and glistening metallic character, she 
was utterly unable to recognise them as scissors until she put her finger 
on them, when she at once named them, laughing at her own stupidity 
(a she called it) in not having made them out before. 


that this notion also is a mental eat based on the experi- 
ence we have acquired in early infancy by the consentaneous 
exercise of the visual and tactile senses. 

Take, again, the case of those wonderful instruments by which 
our visual range is extended almost into the infinity of space, or 
into the infinity of minuteness. It is the mental, not the bodily 
eye, that takes cognisance of what the telescope and the micro- 
scrope reveal to us. For we should have no well-grounded confi- 
dence in their revelations as to the unknown, if we had not first 
acquired experience in distinguishing the true from the false by 
applying them to known objects; and every interpretation of 
what we see through their instrumentality is a mental judgment 
as to the probable form, size, and movement of bodies removed by 
either their distance or their minuteness from being cognosced by 
our sense of touch, 

The case is still stronger in regard to that last addition to our 
scientific aymamentum, which promises to be not inferior in value 
either to the telescope or the microscope ; for it may be truly said 
| of the spectroscope that it has not merely extended the range of 
our vision, but has almost given us a new sense, by enabling us to 
recognise distinctive properties in the chemical elements which 
| were previously quite unknown. And who shall now say that we 
know all that is to be known as to any form of matter; or that 
| the science of the fourth quarter of this century may not furnish 
| us with as great an enlargement of our knowledge of its proper- 

ties, and of our power of recognising them, as that of its third has 
done? But, it may be said, is not this view of the material universe 
open to the imputation that it is ‘evolved out of the depths of 
our own consciousness ”—a projection of our own intellect into 
| what surrounds us—an ideal rather than a real world? If all we 
| know of matter be an ‘‘intellectual conception,” how are we to 
| distinguish this from such as we form in our dreams ?—for these, 
as our laureate no less happily than philosophically expresses it, 
are “ true while they last.” Here our ‘common sense” comes to 
the rescue. We “awake, and behold it was a dream.” Every 
healthy mind is conscious of the difference between his waking 
and his dreaming experiences ; or, if be is now and then puzzled 
to answer the question “Did this really happen, or did I dream 
it’ the perplexity arises from the consciousness that it might 
have happened. And every healthy mind, finding its own experi- 
| ences of its waking state not only self-consistent, but consistent 
with the experiences of others, accepts them as the basis of his 
beliefs, in preference to even the most vivid recollections of his 
dreams. The lunatic pauper who regards himself as a king, the 
asylum in which he is confined as a palace of regal splendour, and his 
| keepers as obsequious attendants, is so ‘* possessed” by the con- 
ception framed - his disordered intellect that he does project it 
| out of himself into his surroundings ; his refusal to admit the 
| corrective teaching of common sense being the very essence of his 
malady. And there are not a few persons abroad in the world, 
who equally resist the teachings of educated common sense, when- 
| ever they run counter to their own preconceptions ; and who may 
be regarded as—in so far—affected with what I once heard Mr. 
Carlyle pithily characterise as a ‘‘ diluted insanity.” 

It has been asserted over and over again, of late years, by a class 
of men who claim to be the only true interpreters of nature, that 
we know nothing but matter and the laws of matter, and that 
force is a mere fiction of the imagination. May it not be affirmed, 
on the other hand, that while our notion of matter is a concep- 
tion of the intellect, force is that of which we have the most 
direct—perhaps even the only direct—cognisance? As I have 
already shown you, the knowledge of resistance and of 
weight which we gain through our tactile sense is derived 
from our own perception of exertion; and in vision, as in 
hearing, it is the force with which the undulations strike 
the sensitive surface, that affects our consciousness with sights or 
sounds, True it is that in our visual and auditory sensations we 
| do not, as in our tactile, directly cognosce the force which produces 

them ; but the physicist has no difficulty in making sensible to us 
| indirectly the undulations by which sound is propagated, and in 

proving toour intellect that the force eel in the transmission 
of light is really enormous.* 

It seems strange that those who make the loudest appeal to 
| experience as the basis of all knowledge should thus disregard the 
| most constant, the most fundamental, the most direct of all 
| experiences ; as to which the common sense of mankind affords a 
| guiding light much clearer than any that can be seen through the 

dust of philosophical discussion. For, as Sir John Herschel most 
| truly remarked, the universal consciousness of mankind is as much 
| in accord in regard to the existence of a real and intimate con- 
nection between cause and effect, as it is in regard to the existence 
| of an external world ; and that consciousness arises to every one 
out of his own sense of personal exertion in the origination of 
| changes by his individual agency. 
Now while fully accepting the logical definition of cause as the 
| “* antecedent or concurrence of antecedents on which the effect is 
| invariably and unconditionally consequent,” we can always single 
| out one dynamical antecedent —the power which does the work 
from the aggregate of material conditions under which that power 
| may be distributed and applied. No doubt the term cause is very 
loosely employed in popular phraseology ; often (as Mr. Mill has 
shown) to designate the occurrence that immediately preceded the 
effect ; as when it is said that the spark which falls into a 
barrel of gunpowder is the cause of its explosion, or that the 
slipping of a man’s foot off the rung of a ladder is the cause of his 
fall. But even a very slightly trained intelligence can distinguish 
the power which acts in each case from the conditions under which 
it acts. The force which produces the explosion is locked up (as 
it were) in the powder; and ignition merely liberates it, hy 
bringing about new chemical combinations. The fall of the man 
from the ladder is due to the gravity which was equally pulling 
| him down while he rested on it ; and the loss of support, either by 
the slipping of his foot, or by the breaking of the rung, is merely 
that change in the material conditions which gives the power a 
| 











new action. 

| Many of you have doubtless viewed with admiring interest that 
truly wonderful work of human design, the Walter printing 
machine, You first examine it at rest; presently comes a man 
who simply pulls a handle towards him, and the whole inert 
mechanism becomes instinct with life—the blank paper con- 
tinuously rolling off the cylinder at one end, being delivered at the 
other, without any intermediate human agency, as large sheets of 
print, at the rate of 15,000 in an hour, Now what is the cause of 
this most marvellous effect? Surely it lies essentially in the 
power or force which the pulling of the handle brought to bear on 
the machine from some extraneous source of power—which we in 
this instance know to be a steam engine on the other side of the 
wall, This force it is, which, distributed through the various 
parts of the mechanism, really performs the action of which each 
is the instrument; they only supply the vehicle for its trans 
mission and application. The man comes again, pushes the 
handle in the opposite direction, detaches the hine from the 
steam engine, and the whole comes to a stand ; and so it remains, 
like an inanimate corpse, until recalled to activity by the renewal 
of its moving power. 

But, say the reasoners who deny that force is anything else than 
a fiction of the imagination, the revolving shaft of the steam 
engine is ‘“‘matter in motion ;” and when the connection is 
established between that shaft and the one that drives the machine, 
the motion is communicated from the former to the latter, and 
thence distributed to the several parts of the mechanism. This 
account of the operation is just what an observer might give who 
had looked on with entire ignorance of everything but what 
his eyes could see ; the moment he puts his hand upon any part 
of the machinery and tries to stop its motion he es as direct 

isance, through his sense of the effort required to resist it, of 

the force which produces that motion, as he does through his eye 
of the motion itself. 
(For continuation see page 108.) 


* See Sir J. Herschel’s familiar lectures on acientific subjects. 
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bd Ce aent sateete & chun Quate aeemwue; os 
must therefore request our correspondents copes. 

*,* All letters intended for insertion in THE Ena or contain- 
ing questions, must be accompanied by the name address of 
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A Constant SUBSCRIBER.—The power will be as the space passed through by 
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of soda for removing incrustation in steam boilers? w. 
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THE PUBLIC HEALTH ACT. 

Tue first step in the great scheme of sanitary reform has 
at last been secured to the country. Shorn of many of 
its most telling points, and considerably reduced in bulk, 
the Public Health Bill received the royal assent last 
Saturday and became law on the very day of prorogation. 
All the clauses defining and prohibiting nuisances by pol- 
lution of streams and rivers, those which ordained the 
cleansing of streets and closets and the proper ventilation 
of sewers, with the further provision for closing foul wells 
and buildings unfit for habitation, for securing purity of 
the gas and water supplies, and for the treatment of infec- 
tious di have been struck out. The Act is confined 
to the appointment of the sanitary authorities and to the 
definition of their powers and obligations. 
gain the first place, England, with the exception of the 
metropolis, is now divided into urban and rural sanitary 
districts, the former under the control of the mayors, 
aldermen, and burgesses in council, the latter under the 
board of i Improvement Act and Local Govern- 
ment districts having no a of their areas within bo- 
roughs, are placed under the control of the Improvement 
Commissioners and local boards respectively. m an 
after the first meeting of these authorities, all the powers, 
obligations, and duties which hitherto attached to the 
sewage and nuisance and other authorities under various 
statutes will vest in them, and as such first meeting is to 
take place within twenty-eight days from the ing of 
the Act, we have an assurance of speedy action. Medical 
officers of health, who may also act as ins rs of nuis- 
ances, are to be appointed at once,and in fact it is the duty 
of the several sanitary authorities to see that they are pro- 
perly provided with officers for the efficient execution of 
the Sanitary Acts. For the obvious convenience of ad- 
ministration in the case of rural districts, which in many 


d | and the sulphur in the other. 





instances will extend over a large tract of country, the 
board of guardians may delegate their powers for any par- 
ticular parish, or contributory district, to a parochial 
committee of its members, or of its members and other 
ratepayers; but the parochial committee will be considered 
merely in the light of agents of the board itself, and the 


“| latter will assume all responsibility for the acts of the com- 


mittee. The board may moreover, if they think fit, delegate 
their own authority to a committee of the members for the 
current year of office, and this being so, the committee 
will for that year be deemed the rural sanitary authority. 
Thus it will be seen that so far from this measure tending 
to destroy local self government, it directly contributes 
towards it by —— the powers in the hands of the 
local authorities. But although the administration of the 
law is left entirely to the various districts throughout the 
country, still it is necessary for the central government 
to be assured that the powers so delegated are duly and 
efficiently used. Accordingly it has been enacted that the 
inspectors of the Local Government Board may attend 
any meeting of local boards or rural sanitary authorities, 
and they are invested with powers similar to those enjoyed 
by the poor law inspector. The funds to be ~~. at 
the disposal of the urban sanitary authorities will be pro- 
vided, in the case of a borough, out of the borough rates ; 
in the case of Improvement Commissioners, out of any 
rate leviable by them throughout their district ; and where 
a Local Government Act was in force at the passing of the 
present Act, then the expenses shall be provided for in 
the manner already prescribed by the Local Government 
Act. The expenses incurred by a rural sanitary authorit 

are to be divided into two » atc and ial 
The term “general” will scarcely need any explanation ; 
the “special” expenses relate to the construction of sewers, 
water works, or indeed to any expenditure which may be 
made for the good of any particular contributory district, 
and which may be determined by the Local Government 
Board to be such. The general expenses will be payable 
out of a common fund to be raised out of the poor rates ; 
the special expenses are to be a separate charge on each 
contributory place, or where several places are interested 
in the construction of a common work, then the expense is 
to be apportioned equitably between them, subject to appeal 
to the central authority. The burden imposed upon the rate- 
payers will thus be as fairly distributed as possible, and in 
addition, in order to meet an incidental pressure, the Public 
Works Loan Commissioners will grant loans at moderate 
interest —not less than three and a-half per cent.—on the 
security of ‘the rates. Further, any sanitary authority 
possessed of land or plant for the utilisation of sewage 
may raise money upon the mortgage of their property, the 
amount so raised being, of course, applied to some sanitary 


purpose, “Fe 

This is the gist of the new Act, and it will now be seen 
how much remains to be done before we can be fairly 
entitled to pause. Still Mr. Stansfeld’s measure, as far as 
it goes, is very complete, and, as compared with previous 
statutes of the kind, isintegral. At the outset the Govern- 
ment had in contemplation, as we are in a position to state, 
a measure very similar in its nature to that which has now 
become law. That is to say, having regard to the pressure 
of business likely to be experienced by the House of Com- 
mons, and to the interminable opposition in detail which a 
completely comprehensive bill would encounter, it was 
thought desirable to treat the subject as broadly as was 
consistent with the exigencies of the case, and, for the 
time, to avoid dealing with the many ramifications of this 
huge sanitary question. In fact, it was expected that a 
bill, which had for its object the consolidation of existing 
powers and the repeal of interfering statutes, or clauses of 
statutes, would meet with the approval of the Legislature, 
and so the ground would be cleared for further advance- 
ment in a subsequent session. This course was not, how- 
ever, adopted. A bill was brought in which embodied 
much more than this, and with the result that many of 
the clauses which did not refer to the consolidation scheme 
had to be struck out, and the bill finally became law very 
much in accordance with Mr. Stansfeld’s original con- 
ception. 

Still this is but a temporary halt. The polluters of air 
and water must not rest in the belief that nothing more 
will be done. The next session will, in all probability, 
see a revival of the extinguished clauses of the present Act. 
The position is one of considerable perplexity. Manu- 
facturers turn their refuse into streams, or get rid of it in 
the air, and they say it is so because they cannot do any- 
thing else with it. No doubt many of them would have 
been placed in a position of difficulty and loss had they at 
once been debarred from poisoning the air or defiling the 
water, but is this any reason why such a state of affairs 
should last ?—that protection of pollution should become 
an institution of theState? Certainly not. Wehavechemists 
and men of science in abundance. Surely the evil com- 
plained of is not the giant to wrest a victory from such an 
army. We strongly advise, then, the whole manufacturing 
interest to turn their attention to the discovery and adop- 
tion of means by which the escape and waste of chemical 
products may be prevented, and by which, if such pro- 
ducts cannot be rendered useful, they shall, at all events, 
be imprisoned before they have acquired the power of 
harming. As it is, the paper makers ruin our streams, 
and the copper-smelters poison the air, but that is no reason 
why some processes should not, under the pressure of 
necessity, be found able to save the alkali in the one case 
No one would regret more 
than we should to see our manufacturing friends crippled 
by a sudden legislative Act, but at the same time we are 
quite alive to the necessity for the step ; and we regard it 
hopefully, because we are convinced that our resources are 
abundant, and that the whole community would gain by 
the happy alliance of science and the arts to work a com- 
mon ms. f 


HEAT AND STEAM. 


One or two propositions connected with heat and steam 
are even now not generally comprehended, notwith- 
standing all that Mayer, Rankine, Joule, and Clausius 


have done to instruct us ; and a great deal of mental con- 
fusion on apparently simple truths connected with the 
formation and use of steam exists, not only among young 
engineers, but in the minds of men of considerable stand- 
ing in the profession. It is worth while to say afew words 
about these things, and we propose to say them here as 
briefly as is consistent with clearness of definition. 

The chances are about ten to one that any mechanical or 
civil engineer in good practice, if asked why a steam engine 
works at all, would give a defective answer. To begin at 
the beginning, we would probably be told that the sun’s 
rays stored up—to use popular phraseology—heat in old- 
world forests, which forests subsequently became coal- 
seams, the coal retaining all the before-mentioned heat, and 
being —_ to give it back to us when we want it. The 
coal so made we burn in a furnace, and so heat water in a 
boiler. This water is converted into steam, and this steam 
works the engine, giving out power which was stored up 
thousands or millions of years ago during the growth of 
the primeval forest. This train of argument, or, more 
properly, assertion, is imperfect and weak, inasmuch as it 
leaves absolutely untouched the phenomenon on which the 
whole sequence of events hangs. We shall, to simplify 
matters, suppose that the entire sun action theory is quite 
satisfactory, and we shall take up the question at the point 
where we burn coal under or in our boilers. Starting here, we 
ask our readers whether it has ever struck them as remark- 
able that heat should pass from the coal in the furnace to 
the water in the boiler? We know perfectly well what the 


answer will be. They will reply in the negative. Why 
should there be any difficulty in the matter? Now, it 


—_— to us that not only is there a great deal of diffi- 
culty in the matter, but that this transmission of heat 
from one body to another constitutes one of the most 
remarkable phenomena of physical science, the importance 
of which is overlooked only because it is a thing of every 
day occurrence with which all civilised mankind has been 
familiarised from its earliest childhood. Let us see what 
this transmission of heat so glibly talked about, really 
means in the case of fire and water. In order to narrow 
the field we are ranging as much as possible, we shall keep 
to the transmission of heat from coal to water, neglecting 
its transmission from coal to the iron of the boiler plate. 

In a boiler of fair construction a pound of coal will con- 
vert 9 lb. of water into steam. Each pound of this steam 
will represent an amount of energy or capacity for per- 
forming work equivalent to 746,666 foot-pounds, or for 
the whole 91b., 6,720,000 foot-pounds. In other words, 
one pound of coal has done as much work in evapo- 
rating 91b. of water into 9Ib. of steam as would 
lift 2232 tons 10ft. high. Now it is quite certain that 
the power thus stored up in the steam must have been 
actually done on the water. In other words, as much 
energy has been expended in breaking up the water into 
steam as would suffice to lift 2232 tons 10ft. high. Having 
got so far, we are met by the question, Why does the 
steam engine operate at all? In other words, why 
has the fuel in the furnace done this enormous amount of 
work on the water? It is certain that it can only have 
been done in one of three ways. Using once more popu- 
lar phraseology for convenience, we may say that heat 
could only have got into the water either because it was 
forced in by some special action on the part of the fuel, or 
that it was absorbed from the fuel by some special action 
on the part of the water, or that it found its way in by a 
combined existence of force on the part of the fuel, and of 
absorption on the part of water. The popular theory is, 
that the water absorbs the heat, but popular theories are 
often erroneous, and this theory is pac so. It should 
be obvious that a body like water, which retains its cohe- 
sion with such tenacity that 746,666 foot-pounds of energy 
are required to convert about one pint of it into steam, 
cannot also manifest a power of absorbing the very agent 
which effects its disruption with such difficulty. The ab- 
sorption theory must be absolutely rejected. The heat 
required for evaporation can only find its way in by main 
force ; and nothing seems more startling than the fact that 
the volatile products of combustion in their rapid flight 
to the chimney should be able to perform the enormous 
duty implied by the act of evaporation. To the philo- 
sopher in his laboratory, familiar with the vibration 
theory as taught by Tyndall and others, and to the ordi- 
nary observer there is nothing remarkable about the 
matter. The first understands pretty clearly the nature 
of the forces with which he is dealing, while the latter 
does not think at all. But we fancy that the phenomenon 
will appear very curious indeed to many of our readers 
who for the first time realise the fact that, so far from 
water absorbing heat as a sponge soaks up a liquid, a 
vast expenditure of energy is required to force even a 
single unit of heat into it. 

Coming next to the popular theory of latent heat, we 
find that, although time and again has it been pointed out 
that the phrase “ latent heat” is one of the most unfortu- 
nate that could possibly have been adopted, there are still 
scores of intelligent men who, led away by this expression, 
really believe that heat is stored up in steam in some way 
not recognisable by a thermometer. Now, as a matter of 
fact, there is no such thing as latent heat. Steam really 
contains comparatively little heat, certainly not more 
than an equal weight of water at the same temperature, 
When we speak of the “ total heat in steam,” we make use 
of a very inaccurate phrase, which we hope to see banished 
from the vocabulary of the engineer. The thermometer 
cannot recognise the existence of latent heat in steam, 
simply because there is no latent heat in it. What is 
stored up in steam is work, not heat; and, instead of speak- 
ing of the total heat of steam in degrees of the thermo- 
meter, we should of the total energy in steam in 
terms of British units. And here we may remark that it 
is open to question whether, in the strict sense of the 
word, heat from pao | fuel to the water in a 
boiler at all Tt would probably be more correct to say 
that energy passes from the fuel to the water, end, by 

so, no erroneous impression could be conveyed. 


doi 
Until a temperature of 212 deg.—under atmospheric pres- 





sure—has been reached little or no work is done on the 
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water in a boiler. The heat transmitted from the fuel re- 
mains as heat, or the work—if work it be—so transmitted 
appears in the water as heat; but the moment a tempera- 
ture of 212 deg. has been reached heat no more appears as 
heat in the boiler. On contact with the water it is trans- 
muted into work—done in forcing the atoms of the liquid 
further apart, in opposition to their desire to remain close 
together; and consequently, once ebullition commences, 
the augmentation of temperature ceases. If we want the 
heat poured into the water in a boiler after a temperature 
of ebullition proper to the pressure has been reached, to 
appear as heat, we must condense the steam without 
allowing it to do work, as by turning it into a vessel 
of cold water. Here—as it cannot separate the atoms 
of cold water far apart—the work will appear as heat. If, 
however, the work stored in the steam could separate the 
atoms, it would not reappear as heat—it would remain as 
energy. It is certain that, in steam in contact with water 
in a state of suspension, it is impossible to store up heat as 
heat, the water immediately transmuting the heat into work. 

It is beyond our purpose just now to consider the prac- 
tical bearing of the facts we have stated on steam engi- 
neering. We have recently received a few letters which 
show a drift of popular theory in a certain direction, and 
we have consequently endeavoured to put certain pheno- 
mena connected with heat and steam in a light which will, 
we feel certain, prove novel to not a few of our readers, 
The relations of heat and work ought to be well under- 
stood, but owing probably to a certain confusion of ideas 
or of language—in not a few cases of both—manifested by 
the writers of some of the text-books ordinarily read, they 
are not clearly comprehended. Our purpose has been 
served if we have succeeded in persuading such of our 
readers as heretofore held a different opinion, that water does 
not absorb heat of its own volition, but that heat has to be 
literally hammered into it with an enormous expenditure 
of labour, and that there is really no heat in steam except 
that which can be measured by the thermometer. 








THE BRITISH ASSOCIATION. 
- (Continued from page 105.) 

Now since it is universally admitted that our notion of the 
external world would be not only incomplete but erroneous if our 
visual perceptions were not supplemented by our tactile, so, as it 
seems to me, our interpretation of the phenomena of the universe 
must be very inadequate if we do not mentally co-ordinate the 
idea of force with that of motion, and recognise it as the “‘ efficient 
cause” of those phenomena—the ‘‘material conditions” con- 
stituting (to use the old scholastic term) only ‘their formal 
cause.” And I lay the greater stress on this point because the 
mechanical philosophy of the present day tends more and more to 
express itself in terms of motion rather than in terms of force ;— 
to become kinetics instead of dynamics. 

Thus from whatever side we look at this question—whether the 
common sense of mankind, the Ne, aye analysis of the relation 
between cause and effect, or the study of the working of our own 
intellects in the interpretation of nature—we seem led to the 
same conclusion, that the notion of force is one of those elemen- 
tary forms of thought with which we can no more dispense than 
we can with the notion of space or of succession. And I shall now, 
in the last place, endeavour to show you that it is the substitution 
of the dynamical for the mere phenomenal idea which gives their 
highest value to our conceptions of that order of nature which is 
worshipped as itself a god by the class of interpreters whose 
doctrine I call in question. 

The most illustrative as well as the most illustrious example of 
the difference between the mere generalisation of phenomena and 
the dynamical conception that applies to them is furnished by 
the contrast between the so-called laws of planetary motion 
discovered by the persevering ingenuity of Kepler, and the inter- 

retation of that motion given us by the profound insight of 

ewton. Kepler’s three laws were nothing more than compre- 
hensive statements of certain groups of pl determined 
by observation. The first, that of the revolution of the planets in 
elliptical orbits, was based on the study of the observed places of 
Mars alone ; it might or might not be true of the other planets; 
for so far as Kepler knew there was no reason why the orbits of 
some of them mizht not be the eccentric circles which he had first 
supposed that of Mars to be. So Kepler’s second law of the 
age of the radius vector over equal areas in equal times, so 
tone as it was simply a generalisation of facts in the case of that 
one planet, carried with it no reason for its —— to other 
cases, except that which it might derive from his erroneous con- 
ception of a whirling force. And his third law was in like manner 
simply an expression of a certain harmonic relation which he had 
discovered between the times aad the distances of the planets, 
having no more rational value than any other of his numerous 
hypotheses. 
ow the Newtonian laws are often spoken of as if they were 
merely higher generalisations in which Kepler’s are included. Tome 
they seem to possess an altogether different character. For 
starting with the conception of two forces, one of them tending to 
produce continuous uniform motion in a straight line, the other 
tending to produce a uniformly accelerated motion towards a fixed 
point, Newton’s wonderful mastery of geometrical reasoning 
enabled him to show that, ifthesedynamical assumptions be granted, 
Kepler’s phenomenal ‘ laws,” being necess: consequences of 
them, must be universally true. And while that demonstration 
would have been alone sufficient to give him an imperishable 
renown, it was his still greater glory to divine that the fall of the 
moon towards the earth—that is, the deflection of her path from a 
tangential line to an ellipse—is a phenomenon of the same order 
as the fall of a stone to the ground, and thus to show the appli- 
cability to the entire universe of those simple dynamical concep- 
tions which constitute the basis of the geometry of the Principia. 

Thus, then, whilst no “‘law” which is simply a generalisation 
of phenomena can be considered as having any coercive action, we 
yuay assign that value to laws which express the universal condi- 
tions of the action of a force the existence of which we learn from 
the testimony of our own consciousness, The assurance we feel 
that the attraction of gravitation must act under all circumstances 
according to its one simple law is of a very different order from 
that which we have in regard (for example) to the laws of chemical 
attraction, which are as yet only generalisations of phenomena. 
And yet even in that strong assurance we are required by our ex- 
amination of the basis on which it rests to admit a reserve of the 

ibility of something different, a reserve which we may well 
Palteve that Newton himself must have entertained. 

A most valuable lesson as to the allowance we ought always to 
make for the unknown possibilities of nature is taught us by an 
exceptional ph so familiar that it does not attract the 
notice it has a right to claim, Next to the law of the universal 
attraction of masses of matter, there is none that has a wider 
range than that of the expansion of bodies by heat. Excluding 
water and one or two other substances, the fact of such expansion 
s bodies whose 








might be said to be invariable; and, as 


gaseous condition is known, the law of expansion can be stated in 
a form no less simple and definite than the law of gravitation. 
Supposing those exceptions, then, to be unknown, the law would 
be universal in its range. But it comes to be discovered that 
water, whilst conforming to it in its expansion from 39} deg. 


upwards to its boiling-point, as also, when it passes into steam, to 
the special law of expansion of vapours, is exceptional in its ex- 
pansion also from 39} deg. downwards to its freezing point ; and 
of this failure in the universality of the law, no rationale can be 
given. Still more strange is it that by dissolving a little salt in 
water we should remove this exceptional peculiarity; for sea 
water continues to contract from 394 deg. downwards to its freezing- 
point 12 deg. or 14 deg. lower, just as it does with reduction of 
temperature at higher ranges, 

Thus from our study of the mode in which we arrive at those 
conceptions of the orderly sequence observable in the phenomena 
of nature which we call “laws” we are led to the conclusion that 
they are human conceptions subject to human fallibility, and that 
they may or may not express the ideas of the great Author of 
Nature. To set up these laws as self-acting, and as either exclud- 
ing or rendering unnecessary the power which alone can give them 
effect, appears to me as arrogant as it is unphilosophical. To 
speak of any law as “regulating” or ‘‘ governing” phenomena is 
only permissible on the assumption that the law is the expression 
of the modus operandi of a governing power. I was once ina 
great city which for two days was in the hands of a lawless mob. 
Magisterial authority was suspended by timidity and doubt ; the 
force at its command was paralysed by want of resolute direction. 
The “laws” were on the statute book, but there was no power to 
enforce them. And so the powers of evil did their terrible work, 
and fire and rapine continued to destroy life and property without 
check until new power came in, when the reign of law was 
restored, 

And thus we are led to the culminating point of man’s intellec- 
tual interpretation of nature, his recognition of the unity of the 
power of which her phenomena are the diversified manifestations. 
Towards this point a!l scientific inquiry now tends. The conver- 
tibility of the physical forces, the correlation of these with the 
vital, and the intimacy of that nexus between mental and bodily 
activity, which, explain it as we may, cannot be denied, all lead 
upward towards one and the same conclusion ; and the pyramid 
of which that philosophical conclusion is the apex has its founda- 
tion in the primitive instincts of humanity. By our own 
remote progenitors, as by the untutored savage of the present 
day, every change in which human agency was not apparent was 
referred to a particular animating intelligence. And thus they 
attributed not only the movements of the heavenly bodies, but 
all the phenomona of nature, each to its own deity. These 
deities were invested with more than human power; but they 
were also supposed capable of human passions, and subject to 
human capriciousness, As the uniformities of nature came to be 
more distinctly recognised, some of these deities were invested 
with a dominant control, while others were supposed to be their 
subordinate ministers, A serene majesty was attributed to the 
greater gods who sit above the clouds; whilst their inferiors 
might ‘‘ come down to earth in the likeness of ’men.” With the 
growth of the scientific study of nature, the conception of its 
harmony and unity gained ever increasing strength. And so 
among the most enlightened of the Greek and Roman 
philosophers we find a distinct recognition of the idea of the 
unity of the directing mind from which the order of nature 

wroceeds ; for they obviously believed that, as our modern poet 
as expressed it :— 
“ All are but parts of one stupendous whole, 
Whose body nature is, and God the soul.” 

The science of modern times, however, has taken a more 
special direction. Fixing its attention exclusively on the order 
of nature, it has separated itself wholly from theology, whose 
function it is to seek after its course. In this science is fully 
justified, alike by the entire independence of its objects, and by 
the historical fact that it has been continually hampered and 
impeded in its search for the truth as it is in nature, by the 
restraints which theologians have attempted to impose upon its 
inquiries. But when science, passing’ beyond its own limits, 
assumes to take the place of theology, and sets up its own 
conception of the order of nature as a sufficient account of its 
cause,fit is invading a province of thought to which it has no claim, 
and not unreasonably provokes the hostility of those who ought 
to be its best friends. 

For whilst the deep seated instincts of humanity, and the 
profoundest researches of philosophy, alike point to mind as the 
one and only source of power, it is the high prerogative of science 
to demonstrate the unity of the power which is operating through 
the limitless extent and variety of the universe, and to trace its 
continuity through the vast series of ages that have been occupied 
in its evolution. 








BRITISH ASSOCIATION, SECTION G.—PRESI- 
DENT’S ADDRESS. 


YESTERDAY (Thursday) Mr. Bramwell, C.E., opened Section G 
with the following address :— 

The practice of ing the busi of a section by an 
address from its president has been so generally followed for many 
years past that it may be looked upon as more than a practice, 
and as being in effect a rule of the British Association. Under 
these cireumstances I feel that, were I to consult my own incli- 
nation, and were to refrain from taking up your time by delivering 
an address, I should be guilty of a disrespect towards you, and 
should be setting a bad example to the presidents who will succeed 
me, and who, under the excuse of my departure from an established 
custom, might abstain from reading addresses which would be 
really instructive to their hearers, This being so I have an excuse 
for that which would otherwise savour of impertinence. I say of 
impertinence, | it is undoubted that many of the members 
present, and in fact, probably all the members present, are so well 
instructed in the matters pertaining to our section, that I cannot 
put forward anything which will be new to them. It is this which 
gives the appearance of impertinence to an address ; but the cus- 
tom which renders an address obligatory takes away from that 
appearance : and there is another cause which also redeems it 
from that appearance, and that is that although the hearers of 
the address will not hear anything which they did not know be- 
fore, it may bring things to their minds which they did know, but 
which were lying as it were in abeyance, and thus they may be 
forcibly reminded of subjects which they had somewhat neglected. 
It is on these two grounds of custom and of exciting attention to 
that which may be for the moment forgotten that I alone venture 
to take up time by addressing gentlemen, many of whom are my 
seniors, if not in life at least in experience of our profession. 

The question now arises, what among the vast range of matters 
which fall within the scope of the mechanical section of the British 
Association shall I select .for the subject of my address? I am 
aware that some of our former presidents, on taking the chair, 
have dealt generally with the progress and state of engineering 
knowledge. They have in fact generalised. Tut in order to ren- 
der an address of this kind useful, the writer of it must be a man 
of a grasp of intellect sufficiently large to really take in the leading 
subjects of mechanical science, and to deal with them in a com- 
prehensive although a pendi Such a power as 
this is possessed but by few—by the few who are men of deep 
thought and large experience, and who have the faculty not only 
of appreciating that which is taking place round about them, but 
the further faculty of arranging, classifying, and putting into 
methodical order the various facts which their minds have em- 
braced, and then of communicating the very essence of this mental 
arrangement to those whom they address. Such powers and 
faculties, unhappily, are not mine. I will not therefore attempt 
a task in which I must signally and utterly fail were I to essay it, 
and I must content myself with confining my observations to some 
one subject of interest, 

The point I now have to determine is what shall my one sub- 














ject be—on what shall I address you? Ihave thought over many 
subjects connected with mechanical science, but I cannot discover 





anything more practically important than coal. Very few matters 
are of greater real interest at all times to the nation at , and 
very few are more prominently before the minds of the public at 
the present time, and certainly no subject can be more appro- 
priate for a mechanical engineer, if for no other reason than this, 
that the steam engine is still the very crowning glory of mechanical 
engineering, and that coal is the staff of life, and, so to speak, the 
breath of the nostrils of the steam engine. 

I am aware it may be said that the subject of coal is a hackneyed 
one; no doubt it is. We have had coal commissions. We have 
had letters in scientific and in non-scientific publications, indulgi g 
in all sorts of speculations as to how long the known deposits o 
coal could last, and what were the probabilities of discovering new 
sources of supply ; but I do not propose to trouble at all upon the 
geological feature of the matter, om with respect to the statistical 
aspect, I will merely state in reference to it that the raisings of 
coal which in 1855 were only 64,000,000 of tons in Great Britain, 
rose to 80,000,000 in 1860, and to 108,000,000 in 1869, and I will 
also advert to the fact that the price of all kinds of coal has in the 
colliery districts risen, speaking in round numbers, about 100 per 
cent. within the last twelve months, and is still rising. This 
increase of consumption and this rise in price are startling facts, 
and force us seriously to reflect upon the use and also upon the 
abuse of coal. These reflections will make us remember that, 
whatever the known store may be, and whatever new discoveries 
of other beds may be made, the supply after all is but a finite 
quantity ; that unlike the fuel wood which grows year by year to 
replace the annual consumption, the fuel coal is given to us once 
and for all, that we are therefore dealing with a store that knows 
no renewal, that if we waste it the sin of that waste will be 
visited upon our children, and that it becomes us to look upon 
coal as a most precious, valuable, and limited deposit of which we 
are the stewards and guardians, justified no doubt in using all that 
we require for legitimate purposes, but most criminal in respect 
of all that we waste, whether that waste arise from wilful in- 
difference or from careless ignorance, an ignorance culpable as the 
indifference itself. 

This being so, let us see how we do deal with coal in those 
cases where coal must be used, how we might deal with it in such 
cases, and how we might in certain instances substitute other 
sources of power for the coal which we now consume. And let us 
first of all consider this question of finding sources other than coal 
for our motive power. Before the steam engine was so exten- 
sively used as it now is, the wind, the force of streams, and the 
force of the tide were all employed to give motive power. With 
respect to the power of the wind, it is to be feared it is too irre- 
gular to enable any manufacturer to rely upon it in competition 
with the steam engine. With respect to the power of our streams, 
the altered condition of the soil due to increased drainage and cul- 
tivation has so materially interfered with the regularity of their 
tlow that their efficiency as sources of constant power is seriously 
diminished, while competition with them by steam has become 
much greater than it was when the water-mills themselves were 
better off. This state of things, however, might be cured, and, in 
fact, has been cured in certain districts by the union of a large 
number of mill proprietors to form storage reservoirs from which 
the water can be delivered with regularity so as to give an uniform 
supply to the mill. But the third source of water power, the tide 
mill, which at one time was used to a considerable extent, is now 
almost wholly discontinued. The causes of this discontinuance 
are sufficiently obvious. The tide mill, as formerly constructed, 
could work for only a limited period in each ebb, and to obtain 
the full effect it had to utilise both the night and the day tides, 
But while tide mills laboured under these disadvantages, they pos- 
sessed the great merit that their power, such as it was, was one 
that could be depended on, and one which, although it fluctuated, 
fluctuated aa and within known and definite limits. I 
would suggest that in those cases where there are large manu- 
facturing districts within a few miles of the sea, and where there is 
a large rise and fall of the tide coupled, in the outset at all events, 
with natural indentations of the coast which might be compara- 
tively readily dammed up for the storage of the water, that there 
such storage should be made that the water should be put to 
work turbines of the best kind (turbines which will work 
with very nearly the same percentage of the total power given 
out by the water at any particular moment, whether they are 
immersed or whether they are not), that these turbines should be 
employed in pumping water at a high pressure into Armstrong 
accumulators, and that pipes should be laid on from those accumu- 
lators to the neighbouring manufacturing town, and should there 
deliver their power to the consumers requiring it, to be used by 
them in water pressure engines. Suppu.: a beginning were made 
in the city of Bristol, which is no doubt « very favourable instance 
for the application of this suggestion. Here the rise and fall of 
the tide might safely be taken at 24ft. Half asquare mile of 
water enclosed would, after the most lavish deductions for loss, 
yield in Bristol at least 5000-horse power, probably sufficient to 
replace the whole of the power of the stationary engines now at 
work in Bristol. I will not detain you by further dilating on this 
subject; but it does appear to me, looking at the opportunity 
which good turbines give of utilising the power residing in water 
under constantly varying conditions of head, looking at the fact 
that by Sir William Armstrong’s arrangements this power may be 
transferred to an extremely small quantity of water under high 
pressure, and that therefore such water may be transmitted for 
many miles through pipes at low velocities, even although those 
pipes be of no great size ; looking at these facts, I say, I cannot 
help thinking that there is here open to the talent of the mechanical 
engineer a new field of enterprise, and one which, if successful, 
would tend to economise the fuel we so much value, and to leave 
more of it for consumption in metallurgical operations and in other 
operations requiring heat. Before quitting the subject of finding 
sources of power other than steam, the section will perhaps permit 
me to remind them of what has been done in the town of 
Schaffhausen by a public spirited inhabitant in the way of utilising 
the water power of the Rhine, and of laying it on, so to speak, to 
every man’s door. This has been accomplished by erecting tur- 
bines which are worked by the river, and deliver their power to 
endlesss wire ropes carried over pulleys placed alongside the Rhine, 
the rope extending nearly from one end of the town to the other. 
This rope gives off power at the end of each street abutting on the 
river bank, and that power is conveyed along those streets by a 
shaft in achannel under the paving. Each manufacturer can make 
his own communication with these principal shafts, and thus obtain 
the power he may require. I believe that no more is charged than 
is just sufficient to pay for the current repairs and for depreciation. 

I will now ider the question how coal is wasted in its use, 
but before doing so I will say a few words upon the loss that 
occurs in the coal mine itself. “ee this loss has for some 
years past been greatly reduced. More economic systems of 
working have prevailed, plans of dealing with small coal by wash- 
ing away its impurities, so as to render it fit for cokeing, have been 
largely adopted, and thus a great deal of that coal which a few 

ears since would have remained buried in the mine, as not justify- 
ing the expense of raising it to the surface and of paying royalty 
upon it, is now brought to light and is utilised. Nevertheless, 
we know that at ordinary prices of coal it is to the advantage of 
the colliery proprietor in many instances to leave a considerable 
percentage of the seams that are worked rather than to endeavour 
to lessen that percentage by the use of a more expensive system 
of artificial support for the roof; and, further, that it also pays 
him to leave altogether unworked very thin seams of coal, 
Hereafter, when coal becomes scarce, there can be no question 
but what the inhabitants of these islands would be glad to make 
use of the now despised unworked seams, and also to recover the 
buried coal of the worked seams; but such seams and such 
savings, although they can be worked and made at present when 
the mines are open, if not wed ie yet with little loss, will then 
only be capable of being reached by a reopening and pumping 
out of abandoned mines, a process so expensive that great indee 
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must be the need of our successors if they are compelled to resort 
toit. It is, however, difficult to see what remedy can be provided 
for such a state of things as this. I am far from suggesting that 
Government should interfere and should say, ‘‘ If you work your 
coal at all you shall work the whole of it, and you shall not merely 
select those portions which will make it the most profitable 
speculation for you at the present day, but which will cause a 
large percentage to remain ungotten.” I am far from suggesting 
this, as I hold Government interference to be in most instances 
such a mischievous thing, that it is, asa rule, far better to put up 
with a certain amount of shortcoming and negligence than to 
call in as a remedy a power which is generally more injurious than 
that which has to be remedied. But, in the absence of any such 
interference, it follows from the ordinary principles which regulate 
commercial tr tions that a considerable percentage of coal in 
many districts will never be brought to the surface because at 
the present time it does not pay to bring it. Thus, in the very 
outset, we are wasting fuel. But the prevention of this source of 
waste is a question quite as much for the mining engineer and 
the political economist as for the mechanical engineer. I have, 
however, mentioned it before this section, because the mechanical 
engineer may contribute to such prevention by devising new 
modes of extracting coal in places where hand labour would press 
too heavily upon the men engaged in the work, and where, 
therefore, their labour would be too costly. 

I now come the question of the way in which waste occurs in 
the use of the coals that are brought to the surface. This use 
may be divided into two great branches, the domestic and the 
manufacturing. I will consider first the domestic use. This is 
a highly important branch of the subject. It is believed that out 
of the total of ninety-eight or ninety-nine millions of tons of coal 
which in 1869 were retained for home use—eighteen and a-half 
millions of tons—about one-fifth of that quantity, were consumed 
for domestic purposes (about ten millions being exported). We 
all of us know so intimately the way in which coals are burnt for 
domestic purposes that I fear it will seem an idle waste of time 
to describe it. Nevertheless I really must occupy a few moments 
in so doing. We put-a grate immediately below and within a 
chimney, and as this chimney is formed of brickwork, by no possi- 
bility can more than the most minute amount of heat be commu- 
nicated from the chimney to the room. On this grate we make 
an open fire, fire cannot burn without air, and we provide no 
means whatever for the air to come into the fire; this isa provision 
that not one architect or builder in a thousand dreams of making. 
The consequence isthe unhappy fire, has as it were, tostruggle for an 
existence. Ina well built house especially it has to struggle, for the 
doorsand windows shut tightly. The result is that the fire is always 
smoking or is on the verge of smoking. We breathe the noxious 
gases and we spoil our furniture and pictures; nevertheless, 
happily for us, the fire does succeed in getting supplies of air, 
which, even although insufficient for the wants of the chimney 
draught, do renew the air of the room. If to satisfy the demands 
of the chimney and to stop its smoking a window is left a little 
open, or a door is set ope, we complain of draughts, and we com- 
plain of the unhomely look caused by sitting in a room with an 
open door, so that there we are, with an asphixiated fire, our 
smoky rooms, and our draughty rooms. Moreover, the fire being 
immediately below the chimney, the main part of the conducted 
heat inevitably goes up it and is wasted, leaving the room to be 
warmed principally if not entirely by the radiated heat; and we 
do and suffer all this in order that we may see the fire and be able 
to poke it. For myself, I must confess that if there was no cure 
for the evils I have described other than the close stoves of the 
Continent, with the invisible fire and with the want of circulation 
of air in the room, I would rather put up with the whole of our pre- 
sent domestic discomforts, and even with the loss of heat, than resort 
to the stove as aremedy. But there are modes by which freedom 
from smoke, freedom from draught, efficient ventilation, and utili- 
sation of the heat, may be all combined with the presence of the 
visible pokeable fire. Some members of this Association ma 
recollect the paper that was read before it at the Norwic 
meeting in 1868 by Captain Douglass Galton, in which he so clearly 
described his admirably simple invention of fire-grate. This con- 
sisted in putting a flue to the upper part of the fire-grate, which 
flue passed through a brick chamber formed in the ordinary 
chimney, which chamber was supplied with air from the exterior 
of the room by a proper channel, and then the air, after being 
heated in contact with the flue in the chamber, escaped into the 
room by openings near the ceiling, so that the room was supplied 
with a copious volume of warm, fresh air, which did away with 
all tendency to draughts from the doors and windows, and, more- 
over, furnished an ample supply for the purposes of ventilation 
and combustion. These fireplaces, I regret to say, have been but 
little used in England, from a cause I shall have to advert to here- 
after, a cause which, as I believe, stands in the way of the adop- 
tion of improvements generally, The merits of these fireplaces 
were at once acknowledged by the French, who made the most 
careful and scientific investigation of their working, and they 
found that with such fireplaces three times the effect was obtained 
from a given weight of coal that could be got with those of the 
ordinary construction. No doubt there are many other plans by 
which the same end as that attained by Captain Galton may be 
arrived at, and yet we go on, year after year, building new houses, 
making no improvement, exposing ourselves to all the annoyances, 
and, worst of all, wasting the precious fuel. Assume that we 
were to set ourselves vigorously to work to cure this state of 
things, can it be doubted that in ten years time we might halve 
the consumption per household, and do that not only without 
inflicting any discomfort, or depriving the householder of any gra- 
tification, but with an absolute addition to warmth and an in- 
crease of cleanliness, a benefit to health, and a saving of expense. 
Moreover, it jmust be remembered that with the imperfect com- 
bustion of domestic fires large volumes of smoke are poured into 
the air. We know how much freer from smoke town atmosphere 
isin summer time than it is in winter time, and this simply on 
account of the smaller quantity of coal that is being burnt. Sup- 
pose that we could reduce the total consumption, both in summer 
and in winter, by 50 per cent., what an enormous boon that would 
be even in the one matter of a pure atmosphere. 

The other way in which we use coal is for purposes of manu- 
facture, and this again may be divided into two branches at least, 
namely, the coal that is pn te for obtaining power, and the 
coal that is employed in metallurgical and other operations not 
immediately connected with the production of power. To treat 
of these latter cases first, they are far too numerous to be dealt 
with in detail, and a few of the principal, therefore, only must be 
considered. Take the subject of coke making. How much coal 
is heated in clamps and in kilns, to be converted into coke, and 
in how few instances is any use made of the whole of the heat 
residing in the gaseous parts of the coal which are driven off. 
This heat frequently amounts to 30 per cent. of the whole of that 
which is in the coal. 

We come next to the smelting of iron, Take the preliminary 
process of calcining the ore. In those cases where the ore is 
*“*black band,” the ore so common in Scotland, the calcining is 
done by the bustion of the carb matter mixed with 
the ore. Far more than the quantity of fuel requisite for the 
calcination is associated with this ore, but the whole of it is burnt 
otf, and no effort whatever is made to utilise the surplus heat. 
Then with regard to the blast furnaces for smelting iron. Here 
still almost universally in Scotland—that large seat of the iron 
manufacture—and to a considerable extent in England, the waste 
gases are suffered to issue from the furnace top; +illuminating the 
country for miles round, and bearing testimony to the indifference 
of the owner of the furnaces to a waste our store of fuel. 
Upwards of sixty years ago—viz., in 1811—the utilisation of these 
yases was suggested in France, but not much was done for thirty 
years. About 1840, however, their use became not infrequent in 
that country, and their manufacturers and chemists ht us 
tat the gas thus recklessly wasted might be coll and 











utilised and made to replace the fuel expended in treating the hot 
blast stoves and in raising steam for the blowing engines. But 
for the cause which has been and will be alluded to, the adoption 
of this plan was very slow indeed in England. It has now been 
in use, however, for many years in our best conducted works ; 
but as a proof of the slowness of its introduction, the furnaces of 
Scotland, as I have already said, are even to this day almost 
universally worked upon the wickedly wasteful principle of 
allowing these gases to burn idly away. Take, again, the melting 
of steel in crucibles, where the heat issues from the furnace of 
necessity hotter than the heat of the melted steel (for were it not 
so it would cool it), and of this issuing heat, as a rule, no use 
whatever is made. Take, again, the heating furnace and pud- 
dling furnace of our ironworks: very commonly from these heat 
at a greater temperature than that of welding iron escapes up the 
chimneys, disregarded as though it had cost nothing for its gene- 
ration. 

In many works, it is true, a portion of this heat is utilised for 
generating steam, but far more steam can be obtained than is 
required, even with the most unnecessary and lavish consumption 
of it, and thus in great ironworks boilers in which the steam is 
generated by the waste heat of the furnaces may be seen constantly 
blowing off large volumes of steam at the valves, and many 
furnaces are in use to which no boilers are applied, for the simple 
reason that they would be absolutely superfiuous. This waste of 
heat in steel melting and in furnaces for iron and for other metal- 
lurgical operations is by no means necessary, although it might be 
urged that it is; and it might be said that if a furnace is to heat a 
body to 3000 deg. you must of necessity allow the heat to escape 
at that temperature, or rather at something above it, or else in lieu 
of heating the body you will be cooling it, and that you can no 
more trap escaping heat than you can trapasunbeam. But one 
of my predecessors in this chair, Mr. Siemens, has, as we know, 
shown us that you can trap the heat, and that you can so lay hold 
of it and store it up that the gases as they pass into the chimney 
from the furnace in which there is, say, even melting steel shall be 
lowered in their temperature down to that which will not char a 
pan of wood, and he has shown us how this stored up heat may 

e communicated to the separate streams of incoming air and gas 
of his gas furnaces, so that they shall enter the furnace at a high 
temperature, that temperature to be increased by their union and 
combustion in the furnace. So beautifully can this trapping of 
heat be carried out, and so successfully can the heat be retained 
by very trifling attention on the part of the workmen to the 
apparatus, that Mr. Ramsbottom, the late locomotive super- 
indendent of the London and North-Western Railway, knew he 
should not be applying too delicate a test when he inserted the 
ends of pieces of wood through openings into the outgoing flues 
of the steel heating furnaces at Crewe. These pieces of wood were 
padlocked in their places, were taken out periodically, and if they 
were found to be burnt it was known that the man in charge of 
the furnace had been negligent in his duty of saving fuel, and had 
misused the Siemens apparatus. But although this invention has 
been before the public for very many years, and although it-has had 
the approval of Faraday and of every other distinguished scientitic 
man who has investigated the question, and Iam glad to say the ap- 
proval of the leading minds among the users of furnaces, nevertheless, 
forthe general reason I shall have toallude to, the progress of this in- 
vention has been by no means commensurate with its importance, 
and it is not too much to say that manufacturers would rather 
waste cheap coal than embark capital in new furnaces, and, mere 
than all, be at the trouble of instructing and of watching over 
their workmen. Next let us consider how we are dealing with 
coal when we use it for obtaining motive power in our steam 
engines. Steam engines may be divided into the four great heads 
of marine, locomotive, portable, and fixed. Including within the 
term “‘ steam engine” the boiler as well as the engine, waste may 
arise in a steam engine in two ways, in either one of them, or in 
both combined. It may arise from an imperfect utilisation of 
fuel in the production of steam, that is, a waste due to the boiler 


} and to the firing; or it may arise in an improper use by the engine 
; of the steam provided for it by the boiler, There can be no ques- 


tion but that the boiler waste is, as a rule, very large indeed. A 
r»ound of fair coal is theoretically capable of evaporating from the 
Polling point 13 lb. of water. I do not believe that I shall over- 
state the case when I say that on an average not more than from 
one-third to one-half of this quantity is obtained from the whole 
of the boilers in use. This poor result varies from a variety of 
causes: (1) bad firing, which means bad combustion; (2) in- 
sufficient surface to absorb the heat; (3) an unclean condition of 
that surface either from internal or external deposit, or both ; 
(4) a faulty proportioning of the parts of the boiler to each other 
and to the work to be done, which cause heated water to be 
carried over with the steam—a cause of deficiency of evaporation 
which, however, so far from being as a rule detected, goes to swell 
the apparent duty of the boiler. Bad firing may result in the 
fire being too thick or too thin, or irregular. If too thick, the 
carbonic acid that is generated by the combustion of the lower 
part of the fuel with which the air first comes in contact is 
changed in its passage through the upper part of the fuel into 
carbonic oxide, by absorbing from the fuel a second equivalent 
of carbon. If this gas, carbonic oxide, does not meet with 
free atmospheric air, and meet with it ata suitable tem- 
perature in the ed part of the furnace, it must remain un 
consumed, and will pass through the flues or tubes of the boiler 
and make its escape into the air, carrying with it the valuable 
unconsumed carbon of the coal in agaseousform. It iscommonly 
said that smoke is unconsumed fuel; this is true, but it is not 
commonly recollected that there may be invisible smoke arising 
(even from a coke fire) which shall contain the highly combustible 
ingredient carbonic oxide gas. When it is remembered that every 
»ound of coal burnt into carbonic acid 1s capable of evaporating, as 
as already been said, about 13 1b. of water from 212 deg., while a 
pound of coal converted only into carbonic oxide is capable of 
evaporating but 41b., it will be seen how necessary it is that no 
mismanagement of the fire should cause a portion of the fuel thus 
to escape unburnt up the chimney. 

Another defect in the management of a fire (an opposite defect, 
as it were), by which coal may be wasted, is the admission of too 
much air, and this arises when the fire is too thin in relation to 
the chimney draught, or when—a more common evil—it is thin in 
places owing to the negligence of the firemen in keeping it 
properly levelled. The way in which waste arises from these 
causes is that unnecessary air is introduced into the fire at a 
temperature of, say, 60 deg., and that this air has to be heated, 
and then even if the heat to be abstracted from it as far as 
practicable by the boiler it will escape up the chimney at a tem- 
perature of from 200 to 300 deg. in excess of that which it had, 
and the whole of this excess represents wasted coal. Thus, on the 
one hand, it is of importance that there should be a proper amount 
of air to secure the perfect conversion of the carbon into carbonic 
acid, and on the other hand it is most desirable that this amount 
should not be exceeded, involving the necessity of uselessly 
heating air not wanted for combustion. Such a happily balanced 
state of things it is almost impossible to secure by hand firing, 
almost impossible, but not absolutely impossible, though only 
attained at competitive trials, and when these trials are conducted 
by highly skilled men. In such trials of portable engines before 
the judges of the Royal Agricultural Society of England the fire- 
man will put coals upon the fire as frequently as forty-five times 
in an hour, the quantity put on at each time being, as may be 
Ss little more than a spoonful, 

‘riters on the management of the steam engine usually advise 
that the fire-doors should be opened as little as possible, and that 
the firing should take place about every quarter of an hour. 
Under ordinary circumstances they may be right, but when it is 
desired, ess of the amount of manual labour, to obtain 
every particle of useful effect out of the fuel, it is then found to 
be remunerative to o the door, not four times an hour, but 
more than forty times an hour, taking care, however, that it is 








only opened for the fraction of a second. It is by this frequent 
feeding of a small quantity of coal distributed over the fire that 
the competitors are enabled to insure an uniform condition of that 
fire to receive the action of the air., They know precisely the 
amount of draught they have got, and by experience they also 
know what thickness of fire will exactly balance, as it were, the 
air that comes through, so that the combustion may be perfect, 
and yet there may be no free air. But in ordinary end Gotan, 
done at intervals of a quarter of an hour, it is obvious that the 
thickness of the fire at the end of such an interval must be very 
different from that which it was at the beginning of it, and thus, 
if that thickness be right in relation to the draught at one time, 
it must be wrong at another. At one time, immediately after 
firing, there may be a distillation of the coal producing black 
smoke and carbonic oxide. This will go on till the fire burns 
thin and burns into holes, when there will be a passage of free 
air. I do not wish it to be understood that I am advocating the 
attendance of skilled firemen to fire forty-five times in an hour. 
Coal must be far dearer than it now is to make it pay so to occupy 
u man, or rather watches of men, for no one man could submit to 
such continuous labour for more than four to five hours. But my 
observations tend to call your attention to the subject of mecha- 
nical firing. I believe that the high evaporative duties that have 
been obtained by the use of liquid fuel—duties approaching very 
closely indeed to the theoretical power of that fuel—are largely 
due to the fact that the air and the liquid can be injected in deti- 
nite and regular proportions, insuring perfect combustion. 

Again, in the use of powdered fuel by Mr. Crampton, where the 
powder is blown into the furnace by the very air which is there to 
enter into combustion with it, very high evaporative results have 
been reached even under the disadvantageous circumstances atten- 
dant upon early experiments, and this also I believe to be due to the 
power of accurately adjusting the quantity of air to the fuel 
to be burnt. The same power of adjustment may be obtained 
in those instances where the fuel is previously converted into 
gas, as practised by Mr. Siemens, and nearly similar control 
can be got with ordinary fuel by reverting to some of those 
systems of mechanical fire-feeding which were in use from 
twenty-five to thirty years ago, but which have been to 
agreat extent abandoned in consequence of the more general 
adoption of internal fires and high-pressure boilers. The fires of 
such boilers are in furnaces of small diameter which do not admit 
of the introduction of the apparatus for which room was readily 
found below the bottoms of the wagon-shaped boilers formerly 
used for low-pressure steam. Other modes of fire-feeding, how- 
ever, have been devised, and have come toa certain extent into use. 

It is not the object of this address to enter into the details of 
such matters as these; I will, therefore, content myself by saying I 
am perfectly certain there is hardly any subject wore worthy the 
attention of the engineer than the replacing the stoker by some 
mechanical arrangement which shall afford absolute uniformity of 
firing, and, therefore, absolute uniformity of the conditions of the 
fire; and this is a subject not only worthy of attention on account 
of the saving of coal, but also with the object of putting an end to 
a most laborious, exhausting, and, it is to be feared, unhealthy 
occupation, viz., that of the steamboat fireman, more particularly 
when he is working in a hot climate. If perfect combustion were 
obtained in the fire I do not think there would be much difficulty 
in properly utilising by the boiler the heat evolved. All that is 
necessary to attain this end is to give a sufficient amount of 
surface to absorb the heat and to transmit it to the water, always 
bearing in mind that, above all, the form of the boiler should be a 
safe one, that there should be proper water space within it, and 
an adequate water surface from which the steam could escape, 
that it might do so with tranquillity, and so as not to give rise to 
the spray technically known as “‘ priming,” and that all parts of 
the boiler should be accessible for cleaning. I am aware there is a 
temptation on the score of saving expense, and of saving room, to 
make the boiler of small size in relation to the amount of coals 
burnt under it, and to the quantity of steam required from it; but 
this is a most extravagant economy—it is a saving in the outset, 
but it is a perpetual source of loss in the working. Temperatures 
as high as 800 deg., and even 1000deg. of heat, have been known 
to exist among the products of combustion escaping from the 
boiler. Now, when it is recollected that every 100 deg. of heat in 
the outgoing products of combustion represent 24 per cent. of the 
whole heating power of the coal, even if only the minimum amount 
of air to insure perfect combustion is admitted, it will be seen how 
necessary it is that there should be sufficient surface in the boiler 
to absorb the heat of the gases and to bring them down to 
a few degrees above the temperature of the water in the 
boiler itself. I have mentioned the temptation to use boilers of 
inadequate size on the score of expense and on the score of room. 
It is this latter reason no doubt which induces shipowners to 
endeavour to diminish the size of their boiler as far as practicable, 
because they argue that the space occupied by the boilers and 
machinery is all waste room, as it cannot be filled either with coals 
or with cargo. With short voyage steamers, voyages of a few 
hours only, this argument may be a valid one; but for the lo 
voyage vessels to India and elsewhere, where fuel has to be carri 
for from twenty to thirty days’ steaming, and where on the 
homeward voyage the ships have to be supplied with coal that 
has been brought from England by sailing vessel at a large cost 
for freight, the true space deducted from the and passenger 
carrying power of the steamship is clearly not that occupied by 
the engines and boilers alone, but that occupied by the engines, 
the boiler, and the coal for those boilers. Even supposing that 
if, after enlarging the boilers to diminish the consumption, the 
space to be given up to the engine, boilers, and coal were still the 
same in consequence of the increase in the size of the boilers being 
bi noe tang to the coal space saved, manifestly it would be to the 
advantage of the shipowner that that s should be occupied by 
the boilers rather than by the coals. The expense of the boilers 
is a first outlay, and has not to be repeated for years until the 
boilers wear out, but the expense of coal is an outlay that has to 
be made at every voyage, and therefore it is a short-sighted policy 
to restrict the amount of absorbing surface in a boiler on the plea 
that a boiler with full surface takes up a greater space in the ship, 
if by doing away with such restriction a saving can be effected in 
the fuel, The beneficial results which are attained by the greater 
size of boiler in relation to the coal burnt and to the horse-power 
required can be shown, not only by calculation, but by example. 
In her Majesty's ship Briton, fitted with extremely economic 
compound engines of Mr. E. A, Cowper’s design, close upon two 
pounds per horse-power per hour were burnt when the ship was 
making thirteen knots, but on being worked at ten knots the con- 
sumption fell to 1% lb. of coal for the lesser horse-power then 
used. I will now say a few words upon engines. The loco- 
motive engine has for many years past been doing very fair duty ; 
this has arisen, I believe, tirst from the fact that since the intro- 
duction of coal the furnaces have been to considerable extent gas 
furnaces, with a free admission of air through open fire-doors to the 
surface of the fuel. Second, from the fact that the boilers have large 
absorbing surfaces. From these causes as much as 9 Ib, or 10]b. of 
cold water are commonly evaporated per pound of coal, while the 
engines, working with high steam and considerable expansion, 
make a good use of that steam. In marine engineering there has, 
within the last ten years, been an enormous improvement. The 
old-fashioned engine—working at 201b. steam, and with injection 
condensers—is being abandoned for engines generally on the com- 
pound cylinder principle, working at 60 Ib, and 70 lb, steam highly 
expansively, and fitted with surface condensers. The result is a 
reduction of the consumption of fuel in the same vessels on the 
same voyages, and performed in the same time, of from 40 per 
cent. to 50 per cent. of that which was previously burnt; but I 
believe that a large field for improvement in marine engines still 


remains, especially in the firing and in the size of the boilers, 
Among the best instances of what can be done in the way 
of economy may 
of portable agricultural engines. 


be mentioned the rapidly-inere class 
engines, like the 
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locomotive, are, from their migratory condition, incapable 
of being fitted with condensers, and thus must be worked 
as non-condensing engines, exhausting their waste steam into the 
air—a most serious disadvantage ; nevertheless, so great advances 
have been made by the unremitting attention of the extremely 


skilful mechanical engineers who construct these engines, that at 


the late Cardiff meeting of the Royal Agricultural Society of 
England one of the engines (the _ engine, that of Messrs. 
Clayton and Shuttleworth) ran for five hours and one minute with 
14 Ib. of coal per horse power, being therefore a little under 
2; Ib. of coal per horse-power per hour, and this horse 
was the horse-power of the dynamometer brake, and not the mere 
indicated horse-power by which marine engines and other engines 
are ordinarily judged. The indicated horse-power is of course in 
excess of that developed upon the brake, as the indicated power 
includes all the engine friction and brake friction ; and if this 
latter horse-power be taken as a standard, the best of the engines 
tried by the Royal Agricultural Society this year at Cardiff will 
offer favourable comparison with even very good condensing 
engines, and will be found to give a duty far beyond that which 
ten years ago would have been thought obtainable in any but the 
very best. It may be mentioned that the Cornish pumping engines 
which used to be looked upon as the most economical of all 
engines are, according to the June ta? report, — only an 
average duty of 53,4; millions of pounds lifted 1ft. high for 1 cwt. 
of coals and that the very best of them is doing, only 71y5 
millions of pounds, while the brake horse-power developed by Messrs. 
Clayton and Shuttleworth’s engine at Cardiff gave a duty of 7975 
millions of pounds. This large duty was due to the great ability 
in the management of the fire (as has already been hinted at), and 
to the proper proportion of the boiler in obtaining the steam, and 
to its Gamak cleading in preserving it in the first instance, and 
then to the efficient utilisation of that steam by high expansion in 
a cylinder steam jacketed around its circumference and at the ends, 
But at the very same show there competed for the prize an engine 
which to the eye of the uninstructed (the ordinary purchaser for 
example) was as likely an engine as the prize engine, and yet this 
engine burnt 10 Ib, of coal per horse per hour, or nearly four times 
that which was burnt by the prize engine, and moreover it must 
be remembered that this wasteful engine was one which the maker 
thought worthy to be sent to trial. How many are there, there- 
fore, among those which makers do not think worthy to be sent to 
trial which must deal as wastefully or more wastefully with coal, 
and are, for the sake of a few pounds in the first cost, bought 
by ignorant purchasers who go on committing the sin of 
wasting coals with such engines until they are worn out, the loss 
becoming greater with the age of the engine. It may be said that 
hitherto my observations upon consumption in steam engines have 
contained quite as much of praise as of blame, and I am glad to 
say that it has been so; but it will be found that these praises 
have referred to the engines of railways, which are under the 
especial charge of educated mechanical engineers, who carefully 
watch and tabulate all their results, and who have funds at their 
disposal for the purchase and maintenance of good engines; that 
they referred to the recent improvement in marine engines, which 
engines, being as a whole in the hands either of powerful com- 
panies or of large capitalists, enjoy the advantages of due outlay 

and of proper superintendence, and that they referred to the 
prize engines and to the better competitive engines of the portable 

class, while admitting the existence of a large number of such 
engines which were most destructive of fuel. But there remains 
the great class of fixed engines used for driving manufactories, 
which engines are, as a rule, of the most disgraceful and scan- 
dalous character. In the first place, enormous numbers of them 
are non-condensing engines ; as an excuse for this, it is in many 
instances alleged that water is scarce, and that there is not, there- 
fore, the means of providing condensation. To meet such excuses 
it should be remembered there are appliances, well known to 

scientific engineers at all events, that have been in use for many 
years, by which condensation can be effected with no more water 
than is required for the feed of a high-pressure engine. I allude 
to the ordinary cooling ponds for injection water, and to the sur- 
face evaporative condenser. In every instance these may be 
employed, and thus in lieu of sending steam into the atmosphere, 

at a pound or two above atmospheric pressure, that steam might 
be condensed, and a pressure of 121b. or 131b. additional through- 
out the whole stroke of the piston might be obtained ; moreover, 
the interior of the boiler would be kept clean, and thus its surface 
would be in the best state for transmitting heat. But passing by 
this question of the repugnance to the use of condensing engines, 
and admitting, for the sake of argument, that non-condensing 
engines may be allowed, what does one ordinarily find as a type 
of the non-condensing engine? One finds the cylinder with a cubic 
capacity far too great for the work required ; where steam is used 
throughout the stroke, one finds that this capacity is not utilised 
as it might be by the employment of high-pressure steam and con- 
siderable expansion, and that while the steam, even in the boiler, 
is probably at only 40 1b. above atmosphere, the governor is 
flying out nearly to the full width, the throttle valve is 
all but closed, and there is a continuous wire-drawing of 
the steam, so that its average pressure throughout the stroke 
of the cylinder is only some 151b. or 201b. above atmo- 
sphere. Now when one recollects that it requires one portion of 
coal to get steam up to atmospheric pressure, and that this portion 
may be looked upon as practically constant, whatever pressure of 
steam above atmosphere may after be attained, and that, if there- 
fore steam at 15 1b, above atmosphere be used, half of all the fuel 
is lost, while if at 301b. above atmosphere one-third only is lost, 
and if at 120 1b, above atmosphere one-ninth only will be lost in 

etting up steam to atmospheric pressure, one can understand 

ow essential it is that in non-condensing engines the steam should 
be used at a really high pressure ; and yet, as I have said, I believe 
that if the large number of 10 or 20-horse horizontal non-con- 
densing engines employed by manufacturers throughout the 
kingdom were examined, and indicator diagrams were taken, it 
would be found that their ssure upon the pistons did not 
average much more than 20 Ib. above atmosphere; and it is a 
lamentable fact that many makers of steam engines—men who 
cannot be properly called engineers—men who are mere manufac- 
turers—not knowing the —— of the art they follow—will 
boast that their engine is doing very well—it drives the whole of 
Mr. So-and-so’s work, and does not require more than 30 Ib. steam 
in the boiler—not understanding that if they would raise that 
steam to 1201b., and then work it non-expansiveiy in a small 
cylinder, they would thereby be obtaining a — economy ; and 
tf they would work it = a large cylinder, that cylinder 
being properly steam jacketed, they would obtain a still greater 
economy. 

I have now laid before you some of the points in which the 
boilers and engines of the ange ~~ are below the standard to 
which engineering science already reached, and in which 
therefore there is known opportunity for immediate improvement, 
I think there is so little reliable information as to the horse- 
power at work in the United Kingdom, as is evidenced by the fact 
that very recently the number of boilers has been estimated before 
a parliamentary committee as low as 50,000, and as high as double 
and even close upon — that number, that I feel it would be 
an unwarrantable waste of the time of the section if I were to invite 
them to follow me into calculations, or rather speculations, as to 
the exact — that would a : . - the consumption of coal 
consequent upon improving the whole of our steam engines up to 
the y mmy highest standard. It will, however, be quite sufficient 
to show the importance of the qui for me to say—and I am 


sure I should be perfectly safe in saying—that such saving would 
have to be ported. w by Tuillions of tons, 

Such a saving as I have said is one that might be made with 
our present knowledge, but when we recollect that an engine 
burning even as low as 2b. of coal per indicated horse-power 
i one-tenth of all the power “ak 

estly a 


hour is still developing onl; 
according to calculation, sodden 


in that coal, there is manif 


vast scope for our mechanical engineers in the exercise of their 
talents for further economy. But let not consumers of coal 
remain indifferent to savings on their present consumption until 
those improvements are discovered by scientific men; on the 
contrary, let them forthwith do oo = their power to 
reduce the consumption to the extent to which present science, 
and, in some instances, present practice, show the consumption 
can be reduced. One is apt at first sight to marvel that users of 
steam engines should be so blind to their own interest, and 
should permit waste to go on day after day and year after year — 
a waste not only prejudicial to the community at large and to 
succeeding generations, but a waste causing constant expense to 
those who commit it, and a waste, therefore, that one would think 
such persons would only be too ready to stop ; but the fact is that 
there are several reasons why manufacturers and others permit 
the waste to go on. 

In prosperous times those engaged in manufactures are too 
busy earning and saving money to attend to a reorganisation 
of their plant ; in bad times they are too dispirited and too little 
inclined to spend the money that in better times they have siived 
in replacing old and wasteful appliances by new and economical 
ones, and one feels that there is a very considerable amount of 
seeming justification for their conduct i i , and that 





in both inst 
it aoe a really comprehensive and large intelligence and a 
belief in the future, possessed by only a few out of the bulk of 
mankind, to cause the manufacturer to pursue that which would 
be the true policy, as well for his own interests as for those of 
the community. But there is a further and a perpetual bug- 
bear in the way of such improvements, and that bugbear is the 
so-called ‘‘ practical man,” and he was in my mind when, in 
previous parts of this address, I have hinted at the existence of 
an obst to the adoption of improvement. 

I do not wish the section for one moment to suppose that I, 
brought up as an apprentice in a workshop, and = all my life 
have practised my profession, intend to say one word against the 
truly practical man, On the contrary, he is the man of all others 
that I admire, and by whom I would wish persons to be guided, 
because the truly practical man is one who knows the reason of 
that which he practises, who can give an account of the faith that 
is in him, and who, while he possesses the readiness of mindand the 
dexterity which arise from long-continued and dailyintercourse with 
the subject of his profession possesses also that necessary amount 
of theoretical and scientific knowledge which would justify him 
in pursuing any process he adopts, which in many cases enable 
him to devise new processes, or which, at all events, if he be not 
of an inventive quality of mind, will enable him to appreciate and 
value the new processes devised by others. This is the truly 
practical man, about whom I have nothing to say except that 
which is most laudatory. But the pr‘ ctical man as commonly un- 
derstood means a man who knows the practice of his trade, and 
knows nothing else concerning it ; the man whose wisdom consists 
in standing by, seeing but not investigating the new discoveries 
which are taking place around him ; in decrying those discoveries ; 
in applying to those who invent improvements even the very 
— the epithet of “‘ schemes ;” and then, when he finds that 

yond all dispute some new matter is good and has come into 
general practice, taking to it grumblingly, but still taking to it, 
because if he did not he could not compete with his co-manu- 
facturers, the aim and object of such a man being to insure that 
he should never make a mistake by embarking his capital or his 
time in that which has not been proved by men of large hearts 
and large intelligence. It is such a practical man as this who 
delays all improvement. For = he delayed the development 
in England of the utilisation of the waste gases of blast furnaces, 
and he has done it so successfully that, as I have already had 
occasion to remark, this utilisation is by no means universal in 
this kingdom. It was such men as these who kept back surface 
condensation for twenty years. It is such a man as this who, 
when semaphores were invented, would have said, ‘‘ Don’t suggest 
such a mode to me of transmitting messages ; I am a practical 
man, sir, and I believe that the way to transmit a message is to 
write it on paper, deliver it to a messenger, and put him or horse- 
back.” In the next generation his successor would be a believer 
in go and when the electrical telegraphist came to him 
and said, ‘‘Do you know that I can transmit movement by in- 
visible electrical power through a wire, however long, and it seems 
to me that if one were to make a code out of this movement I 
could speak to you at Portsmouth at one end of the wire while I 
was in London at the other,” what would have been the answer 
of the practical man? “Sir, I don’t believe in transmittin, 
messages by an invisible agency ; I am a practical man, and f 
believe in semaphores, which I can see working.” In like 
manner when the Siemens regenerative gas furnace was 
introduced, what said the practical man? “Turn your 
coals into gas and burn the gas, and then talk of re- 
generation, I don’t know what you mean by regeneration, 
except in a spiritual sense, I am a practical man, and if I want 
heat out of coals I put coals on to a fire and burn them ;” and for 
fifteen years the practical man has been the bar to this most 
enormous improvement in metallurgical operations, The prac- 
tical man is a slowly to yield with to these fur- 
naces, because he finds, as I have already said, that men of greater 
intelligence have now in sufficiently large numbers adopted the 
invention to make a formidable competition with persons who 
stolidly refuse to be improved. The same practical man for years 
stood in the way of the development of Bessemer steel. Now he 
has been compelled to become a convert. 

I will not weary you by citing more instances; but one knows, 
and one’s experience teaches one that this is the conduct of the 

ed practical man; and his conduct arises not only from the 
cause which I have given (his ignorance of the principles of his 
profession), from another one which I have occasion to 
allude to when speaking upon a different subject, and that is, you 
offend his pride when you come to him and say, “Adopt such a 
plan; it is an improvement on the process you carry on.” His 





instinct revolts at the notion that you, as , very likely his 
junior, and very probably, if the improvement be an original and 
radical one, a person not even connected with the trade to which 


that improvement relates, should dare to assert that you can 
inform him of something connected with his business that he did 
not know. It may be said that ee and the heads of manu- 
factories are, as a rule, in these days educated gentlemen, and 
that therefore it is wrong to impute to them the narrow-minded- 
ness of the practical man. I agree that in numerous instances 
this would be wrong; but the fact is that in many cases—I think 
I may say in most cases—the head of the establishment, the 
monied man, the man who by his commercial ag (that 
most necessary element in all establishments) keeps the con- 
cern going by finding lucrative orders, is not intimately 
acquainted with the practice of the business carried on by his 
firm, he relies upon some or foreman, who too commonly 
is not the real, but the practical man. It is such menas 
those who simply practise that which they have seen without know- 
ing why they practise it. To them the title of ical man has 
most improperly been attributed, and it is on the advice of such 
men that the true heads of the firm too commonly regulate their 
conduct as to the ment of their business, and as to 
the n to be made in the va < Sree. 
i derides those who bring for- 
ward new inventions, and calls them schemers. No doubt, what- 
ever they do scheme—and well it is for the country that there are 
men who do so—it also may be true tha of 
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schemes 
application on the part of ventors have, so to 
down the throat of the unwilling practical man. 





the instance of Mr. Bessemer, who was beset for years by difficulties 
of detail in his great scheme of improvement in the manufacture 
of steel. As long as he was so beset the practical men chorused, 
“* He is a schemer ; he is one of the schemers; itis a scheme,” 
Supposing that these practical difficulties had beaten Mr. Bessemer, 
and that they had not been overcome to this day. The practical 
man would have derided him still as a schemer, although the theory 
and groundwork of his invention would have been as true under 
these circumstances as it now is. Fortunately for the world, and 
happily for him, he was able to overcome these most vexatious 

i ces and make his invention that which it is. No one now 
dares apply the term ‘‘ schemer” to Mr, Bessemer, or “‘ scheme” 
to his invention, but it is as true now that he is a “‘ schemer” 
and his invention a “‘scheme” as it would have been had he failed 
7 to the present to conquer the minor difficulties, It is a species 
of profanation to suggest, but I must suggest it, for it is true, that 
Watt, Stephenson, F. y, and almost every other name among 
the honoured dead to whose inventive genius we owe the develop- 
ment that has taken place within the last century in all the 
luxuries, the comforts, even the bare necessities of our daily 
existence, would in their day, and while yg ban success, have 
been spoken of as schemers, even in respect of those very inven- 
tions of which we are now enjoying the fruits. But I feel I need 
not labour this point further at a meeting of the Mechanical 
Section of the British Association, an association established for 
the advancement of science. IknowI shall be accused of decrying 
the practical man and of upholding the “‘schemers.” I say most 
emphatically that I do not decry the practical man ; I plead guilty 
to the charge of decrying the miscalled = man and I glory in 
my guilt, while I readily accept that which I consider the praise of 
upholding ‘‘schemers,” and I do so for this simple reason that if 
there were no schemers there would be no improvement. I think 
it becomes a scientific body like the British Association to laud the 
generous effort of the unsuccessful inventor, rather than to encourage 
the cold selfishness of the man who stands by and sees others 
endeavour to raise the structure of YY 90 without lending 
a hand to help and even sneers at the builders, {but when the 
structure is fully raised and solidly established, claims to come in 
to inhabit, and being in, probably essays, cuckoo-like, to oust the 
builders and to take possession for his own benefit. 

One word in conclusion: Can we not devise some means by 
which consumers of coal may be instructed in, shamed into, or 
tempted to the economical use of that most valuable material ? 
The Royal Agricultural Society of England, by its judicious efforts 
for many years past, by the institution of trials and the giving of 
— for the best a has brought the consumption of coal 

own from 10 lb. per horse-power to a little over one quarter of 
that quantity. Could we not institute a society which should 
devote itself to the recording and the rewarding of the perform- 
ances of steamboats and of fixed engines for land purposes. I am 
aware it is supposed there is a difficulty in those cases, which does 
not obtain in the case of portable engines, that can be brought for 
trial upon a dynamometer, and that is that the power exerted by 
marine engines varies during the vo: , and is not that which is 
developed at the measured mile, while in a manufactory it varies 
according to the conditions of the trade, and to the extent to 
which the British workman condescends to attend to his work. 
But there are implements which record the horse-power exerted 
from moment to moment, and register it on indices as readable as 
those of an ordinary counter of an engine, or as those of a gas 
meter. I believe that one of the very greatest incentives to 
economical working which the owners of steamboats could offer to 
their engine builders and engineers would be the application of 
such implements as these. ere they matt the shipowner 
would know at the end of the voyage so much horse-power had 
been exerted as a whole, that so much coal had been burnt, and 
that the result, therefore, was a consumption of so many pounds 
per horse-power per hour, All excuses of head-winds, and all the 
aid of canvas to the engine power, would be eliminated from the 
calculation. The continual indicator would register truly the 
work the engine had to do, whether that work was made exces- 
sive by contending with head-winds, or was rendered light 
by favourable breezes and the assistance of canvas. In 
the same way the proprietor of the engine for nage ge | 
purposes, the cotton mill, the woollen mill, the corn mill, an 
even the highly irregular y working rolling mills, and saw mills 
would be able at the end of the quarter to say, “‘ Notwithstanding 
all the variations of my trade and rate of manufacture I know 
that my engines have exerted so much power, I know that I have 
burnt so much coal, and that, therefore, such and such have been 
the economic results.” Assuming that steamboat proprietors and 
the owners of fixed land engines would go to the expense of 
applying such continuous recording implements as these to their 
engines, ie would —— mem =< of f association ~_ the 

of visiting and inspecting, of reporting upon their 

tee, + madame and of giving prizes to the men in charge for careful 
attention, prizes to the manufacturers for origi 
and workmanship of the engines, and prizes to the proprietors for 
their public spirit in having bought that which was good instead 
of that which was bad and cheap, and for having employed 
intelligent and careful workmen instead of ignorant and care! 
ones, I believe within a few years as great an improvement 
might be seen among the marine and manufacturing class of 
engines as has been effected by the laudable exertions of the 
Royal Agricultural Society of England among the portable ones. 
I think the invitation of some such society as this would be a 
practically useful result from the meeting of Section G. It now 
only remains for me to thank you most sincerely for the patience 
with which you have listened to an t, as regards length, 
has exceeded the bounds within which most previous presidents 
have confined themselves, My excuse is + the subject of 
economy in the use of coal is in itself so highly important to eyery 
member of the community that I felt it warranted me in detaining 
you for a few minutes longer than the usual time, 





BRITISH ASSOCIATION.—REPORT OF THE 
COUNCIL FOR THE YEAR 1871-2, 


** At each of their meetings during the present year the council 
have received a report from the general r, and his report 
for the year will be laid before the general committee this day, 

“The il have to tha de 

e 


ta occurred in 
the number of the trustees in consequence of death of Sir 
BT cos val tok this opportunity of expressing their regret 

** The counci e this o 0! i eir 

atthe great loss which science has sustained by his death. He 
worked long, earnestly, and with eminent success in the sciences 
of and geography, and was at all times a steady patron of 
rising scientific men in all branches of science. He was a mem- 
ber and strenuous supporter of this association at its first forma- 
tion in 1831, and continued until the close of his life a very 
constant attendant at its meetings and a firm promoter of its 
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land, Mr. Hind, Mr. Lassell, president R.A.S., Lord Lindsay, Mr. 
eral ine, General 


Lockyer, Gen Strachey, Colonel 8 , and 
Professor Sto and a was addressed by the president to 
the First Lord of the Treasury requesting the Government to con- 


tribute £2000 towards the expenses of the expedition, to afford to 

the expedition the assistance of a Government steamer to convey 

the parties composing it to the stations for observation selected on 

the coasts of Ceylon and India, and to obtain for the expedition the 

of Sopa. of the Governor-General of India and of the Governor 
‘ 


: mage Government acceded to the request contained 
in this letter. e expedition was formed by the committee, and 
roceeded to Ceylon and India in the charge of Mr. Lockyer and 
. Thomson. e Governor-General of India and the Governor 
4 Ceylon forwarded the objects of the expedition by all means in 
eir power. 

“The report of the proceedings and results of the expedition 
will be presented to the Association by the eclipse committee in 
the usual course, 

“The council have received a communication from the Royal 
Astronomical Society, informing them that that body contem- 
plated jprinting, in a separate volume of their transactions, the 
results of the observations of the solar eclipses of 1860 and 1870; 
and that, under these ciroumstances, they considered it would be 
advantageous to science to publish, in the same manner, the 
results of the observations made in 1871, under the auspices of the 
British Association, thus presenting a record of all these observa- 
tions in one uniform series. 

“‘ The council resolved to accept the proposal of the council of 
the Royal Astronomical Society, and they appointed a committee, 
consisting of Mr. Warren De Rue, Colonel Strange, Dr. Hug- 
gins, and Mr. er, to arrange the necessary details with the 
council of the Royal Astronomical Society. 

“There were five other resolutions referred to the council for 
consideration or action, upon which the proceedings of the council 
have been as follows:— 

** First resolution : 

That the president and council of the British Association be authorised 
to co-operate with the president and council of the Royal Society, in 
whatever way may seem to them for the promotion of a circum- 
navigation expedition, ly fitted out to carry the physical and 
biological exploration of the deep sea into all the great oceanic areas. 

“A copy of this resolution was forwarded to the Royal Society, 
and a committee was appointed—consisting of the president and 
officers of the Association, Dr. Carpenter, Professor Huxley, Mr. 
Gwyn Jeffreys, Mr. C. W. Siemens, and Professor Willi mn, 
and authorised to co-operate with the committee of the Royal 
Society in carrying out the objects referred to in the resolution. 
The expedition has been organised, the ship Challenger is being 
fitted out at Sheerness, Captain Nares has been appointed to the 
command, and Professor Wyville Thomson (who has obtained 
three years’ leave of absence from the University of Edinburgh) is 
appointed to the scientific charge, with an adequate staff under 
him. It is hoped that the expedition will sail about the end of 
November, 

** Second resolution : 

(1) That it is desirable that the British Association apply to the 
Treasury for funds to enable the tidal committee to make observations 
and to continue their calculations. 

(2) That it is desirable that the British Association should urge upon 
the Government of India the importance, for navigation and other prac- 
tical purposes, and for science, of making accurate and continued 
observations on the tides at several points on the coast of India. 

“The council added General Strachey to the committee on tides. 
The Government of India, upon their application, have agreed to 
defray > expense of as SS ees in India, and of 
causing the experimen uced according to the methods 
devised by the committee on tides. 

“In pursuance of the first part of this resolution, the com- 
mittee on tides being autho: by the council to make an appli- 
cation to the Government, presented the following memorial to 
the Lords Commissioners of H.M. Treasury :—} 

To the Right Honourable the Lords Commission Majesty's Tr 

the memorial of the British Association for the ee Ce 

Humbly ae ae pw the year ~~ the British ‘Association 

PP or the pu of pro i 

improvement, and harmonic cnatdecl thd hea I From thet 
time until the present, under committees re-appointed from year to year, 
the proposed work has been carried on. The mode of procedure adopted, 
and the results obtained up to the month of August, 1871, are fully stated 
in the accompanying series of printed reports. 

(2) The primary object of the investigation is the advance of tidal 
science ; but the committee have uniformly kept in view the practical 
— * yee to — geography, meteorology, coast and 

(3) A large mass of valuable observations recorded b: re; 
tide-gauges during the last twenty years having been found eeatiene 
the committee have applied themselves in the first place to the reduction 
= yet ee and — deferred the object of promoting observa- 

other 
utlnad to the utmost until the observations alrenly made have been 
wor) us undertaken has proved, as was antici 
laborious. The calculations have Some rformed, under Capen 
tendence of Sir William Thomson, by skilled calculators recommended 
by the Nautical Almanack Office. The funds required to pay the calcu- 
lators, and to 7 and prepare the tables, forms for calculation, &c., to 
the amount of £600, have been granted by the British Association in four 
successive annual allowances of £100 each, and a sum of £200 voted at 
the last meeting. The last t barely sufficed for the work actually in 
d, and to secure the continuance of the investigation additional funds 
are necessary. The council of the British Association therefore directed 
the tidal committee to make an in to the Government for assist- 
ance, the amount at present asked for being limited to £150. 
seemed to the council that after the Association had done so 











bility of the publication of a periodic record of advances made in the 
various branches of science represented by the British Association. 


“‘The council, after a careful consideration of this proposal, are 
not prepared to recommend the Association to undertake the pub- 
lication of a periodic record of advances made in the various 
branches of science represented by the sections of the British 
Association. They are of opinion that in so vast an undertaking 
special societies should be invited to prepare such records, the 
action of the Association being limited to occasional grants in aid. 
They are of opinion, however, that the Association would do well 
to promote the more frequent publication in their Proceedings of 
critical reports on various branches of science, of the same nature 
as those which have already rendered previous vol so valuable 
to investigators. 

** Fifth resolution : 

(1) That the council of this Association be requested to take such steps 
as may appear to them desirable with reference to the arrangement now 
in contemplation to establish ‘‘ leaving examinations,” and to report to 
the Association on the present position of science-teaching in the public 
and first grade schools. 

(2) That the council be requested to take such steps as they deem 
wisest in order to promote the introduction of scientific instruction into 
the elementary schools throughout the country. 

“A committee, consisting of the president and the general | 
officers, Mr. G. Busk, Dr. bus, Dr. Duncan, Mr. Fitch, Pro- 
fessor M. Foster, Mr. F. Galton, Dr. Hirst, Professor Huxley, Sir 
John Lubbock, Bart., Sir J. Paget,: Bart., Rev. Professor Price, 
Professor Henry J. 8. Smith, Professor Stokes, Professor Tyndall, 
and Professor Williamson, was appointed to consider the first of | 
these resolutions, and to report on them to the council. 

‘‘In accordance with the recommendation of this committee the 
council adopted the following resolution : 

That having had under consideration the requests which the com- 
mittee of masters of schools have made to the universities of Oxford and 
Cambridge upon points in which the education of the universities and 
schools came into contact, the council of the British Association recom- 
mend that arithmetic, and either elementary physics or chemistry 
experimentally treated, be introduced into the leaving examination as 
compulsory subjects. That the head-masters of public schools be 
requested to furnish the council with information about the present 
position of science-teaching in their schools. 
and the council have communicated thereon with the universities 
of Oxford and Cambridge, but at present no decision respecting 
‘ leaving examinations’ has been arrived at in these universities, 

**In accordance with the terms of the resolution passed by the 

eneral committee last year, appointing a committee on science 

ectures and organisation, the action proposed to be taken by this 
committee in the following resolutions, was referred to the council 
and sanctioned. 

(1) That a sub-committee, consisting of Dr. Carpenter, Prof. William- 
son, Prof. W. G. Adams, Dr. Hirst, Mr. George Griffith, Dr. Michael 
Foster, and Prof. Roscoe, be appointed for one year for the purpose of | 
preparing a list of lecturers for the consideration of this committee, and 
of communicating with the various towns with the view of establishing 
a system of science lectures throughout the country. 

(2) That the names of the proposed lecturers be selected (with their 
consent) from amongst the members of the general committee of the 
Association, or from amongst the graduates of any university in the United 
Kingdom ; and that the subjects upon which the lectures be delivered 
8 be such as are included in one or other of the sections of the Asso- | 
ciation. 

“The committee have drawn up a report, dealing generally with 
the subject of their inquiry, which the council recommend should 
be referred to the committee of recommendations, 

“The council have had under consideration the question of | 
enabling members who are unable to be en at the meetings, 
to obtain the journal and other printed papers, and they have 
adopted a regulation as follows :— 

The journal, president’s address, and other printed papers issued by the 
Association during the annual meeting will be forwarded daily to mem 
bers and others, on application and prepayment of 2s. 6d. to the clerk of 
the Association, on or before the first day of the meeting. 

‘The council regret to have to announce that the state of health 
of Dr. Thomas Thomson renders him unable to continue to act as 
one of the general secretaries of the Association after the present 
meeting. They cannot refrain from expressing their great regret 
at the loss of his valuable services. 

**The council have agreed to recommend that Professor Michael 
Foster, F.R.S., be appointed one of the general secretaries in his 
place, and his name will be proposed to the general committee at 
the meeting for the election of the council and officers on Monday 











next. 

“‘The council have added the following names of gentlemen pre- 
sent at the last meeting of the Association to the list of corre- 
os members, viz.:—His Imperial Majesty the Emperor of 
the Brazils, Professor Dr. Colding, Dr. Giissfeldt, Dr. Liiroth, Dr. 
Liitken, and Dr. Joseph Szabo. . 

‘*The general committee are reminded that Bradford has been 
selected as the place of meeting for next year. Invitations for 
subsequent meetings have been received from Belfast and 
Glasgow.” 





NAPIER’S PLATTEN PRINTING MACHINE. 


Tuis is the only printing machine of its peculiar class at the 
Exhibition, and is a fine specimen of workmanship in all respects. 
It has been constructed for the execution of work of the highest 
class, and the manner in which it performs it may be seen by the 
engravings and illustrated —— which are constantly being 
thrown off in the presence of the visitors to the Exhibition. No 
cylinder machine has yet been produced to do the high class printing 
for which this Prag is employed. It may be mentioned that a 





much in the way of actual expenditure of time by the bers of its 
omens, and had c= such a soatiation than its very limited 
unds, enough had m done to show the object to be one for which 
ce may reasonably be e: ted from the Government. On repre- 
sentations made by Colonel Walker, director of the trigonometrical 
ye A India, the Indian Government has already granted the means 
of defraying the expense of —— tidal observations in India, and 
applying to them the methods of uction devised by the committee of 
¢ British Association. The council hi therefore, that the Govern- 
ment of this country may be similarly 
national ae ce. . igned) 
ILLIAM THOMSON, i 
May tisk, 198 president of the British Association. 
“The council regret to state that the applicati j 
Z pplication was rejected 
upon the grounds explained in the following letter :— ; 
Treas’ Chambers, 3rd J 2. 
Sir,—The Chancellor of the Sanaa referred to the pe =. 
missioners of her Majesty’s Treasury memorial of the British Associa- 
po ata tie t of —— forwarded to him with your letter 
tidal - " > or Government assistance in connection with 
am to state that their lordships have given their anxi itten: 
the memorial, and they are fu of of thes Sensei pn oe 
such investigations, but that they feel that, if they acceded to this 
it would impossible to refuse to contribute towards the 
bem oe other objects which men of eminence may desire to treat 


8 cien’ 4 
Their 1 Ips must, therefore, though with regret, declin: 

= — wy = ae = present object out of the public fanaa 
Sir W. Thomson, Athenwum Cin aed pect 
“* Third resolution : 

oan the council of the A 

em may seem most expedient in o1 
ae lot, to establish a telegraphs" metenn, 





ointt anil 





to take such steps as 
e by Dr. 
cal station at the 


“‘The council appointed a committee of their own bod 
, to report 
upon this ge aye The committee after due doliberetion 
reported that while sympathising with the 
=~ greed — recommend a gran: 
e ion for ing i i i 
Dance pn ~ - carrying it out, In this recommendation 
“Fourth resolution :— 


That the council be requested to take into consideration the desira- 


to assist in a matter of | 





of this {class is used for printing the notes of the 
Bank of England. 





The machine, as will be seen by our( illustration, is a 
double-feeder, with tympans and friskets of the usual form, with 
perfect arrangements for overlaying and registration, and while 
one tympan is under the platen a clean sheet of paper is being 
placed on the other. 

The platen, 


| is driven forwards or backwards rapidly. 





it will be seen, is of great weight and solidi of 
construction, but additional force"is vee gap he 
of metal suspended beneath, and which may be seen in the 


engraving, in which it appears like a huge beam crossing the 
frame of the machine and the well beneath ; this supplementary 
load is about half a ton in weight. The platen is worked by means 
of knee joint levers on each side, as shown in Fig. 1, worked by 
carnks and connecting rods, one of which is plainly shown in the 
engraving, while the knee-joint is shown in a supplementary figure. 





DETAIL"OF MOTION WHEEL’ FOR TABLE 

A curious feature of the machine is the mechanism by which 
the forme is made to traverse to and fro beneath the inking rollers 
and the platen; the objects to be obtained were rapid motion 
during the rising of the platen and absolute rest during the 
descent of the same and the taking of the impression ; this is 
managed by a continuous motion of the driving part in a very 
ingenious manner. In the original form of this machine a long 
cylinder or drum was adopted, and on _ its surface were cut 
two circular grooves, one at each end, connected together 
by two half spiral grooves, one on each side. This cylinder 
has been suppressed, or rather perhaps we should say it has 
been reduced to a skeleton form, all the intervening surfaces 
being omitted, as will be seen in the large drawing and also in the 
accompanying Fig. 2 of this grooved cylinder or ‘‘ worm wheel.” 
The action is simple enough; beneath the traversing table 
which carries the forme is a solid stud piece provided with a friction 
roller which runs in the grooves already described. Solong asthe 
stud is in one of the two circular grooves near the ends of the 
wheel the forme remains absolutely stationary although the main 
driving shaft continues its motion, but when the stud quits the 
circular groove for one of the spiral grooves the traversing bed 
We have said that the 
machine is a two-feeder, but it can be worked as a single-feeder, 
the only connection between the two portions being a pair of 
connecting levers which are cast off in a moment. 


SLIDING 





SHAFT 





INK ROLLER 


As the highest class work requires not only plenty of nk to 
produce the full effect of type and engravings, but the most 
careful distribution of the ink, the arrangements of the inking 
apparatus in this machine are of the most elaborate kind. The 
ink ducts and distributing cylinders may be seen in the engraving 
beneath the tables at each end of the machine, but between 
each duct and distributor there is a small feed roller 
which is mounted on short crank levers and oscillates between 
them and carries ink enough for a single areenen ; this 
feed roller is also fitted with a click and ratchet wheel, so that it 
constantly presents a fresh line of its periphery to the mouth of 
the ink duct. In order to complete the distribution of the ink 
that is, to prevent it lying either in lines or circles on the distri- 
butor or rollers—the former, as in all printing machines, has a 
lateral as well as a circular motion, which in this case is produced 
by a very beautiful little arrangement which we do not remember 
ever having seen described ; this is called the ‘‘ mouse motion,” 
and will be readily understood with the aid of the small accom- 
panying cut, Fig. 3. A micrometer screw thread is eut in one end of 
the axis of the distributor, and takes into the small toothed wheel 
above it; the centre of this wheel is in the square block-piece 
which slides freely on the pin above inserted in the framework of 
the machine, at the same time the wheel itself is linked to the 
framework by a short connecting bar ; the effect will be seen at a 
glance, the wheel being turned by the screw, and the link being 
attached eccentrically to the wheel, the latter alternately 
approaches and recedes from the frame of the machine, carrying its 
bearing block with it, and thus conveying to the distributor a 
regular alternating, lateral movement, extending to double the 
distance of the pivot of the link from the centre of the wheel. 








NAPIER’S ROLLING MILL CLUTCH. 


WE illustrate at pase 106 two examples of the application of 
Napier’s clutch to rolling mill works. Figs. 1, 2, 3, and 4, show 
the arrangement adopted at the Butterly Ironworks, while figures 
5, 6, and 7, show that employed at the Park Head Forge. Mr. 
Napier’s pom and that by Mr. Stevenson on reversing friction 
clutches for rolling mills appeared in our last impression. We 
publish the discussion this week, and we hope to supply drawings 
of the Stevenson clutch in our next impression. 


| NOISTEO WEICHT 











The principle of the Napier clutch is extremely simple. It is a 
differential lever brake strap, nothing more, The diff erential lever 
is shown at A, both in the annexed di and in the page 
engraving. The strap is shown at B, B, in both. It will be seen 
that the tendency of the brake is to tighten when the pulley 
revolves in one direction, and to slacken when it revolves in the 
other direction, A very moderate force, however, applied to the 
handle, will keep the brake at a regulated slip, neither too great nor 
too small. It is obvious that if the fulcrum of the differential lever 
is secured to one wheel, while the strap runs round another, one 
wheel must drag the other round with it when the strap is tightened 
» Ay — of pee —— =, ae, We believe that 
ion make i 
inteligible, our engravings perfectly 
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RAILWAY MATTERS. 


It is understood that there will be a general rise in railway 
passenger and luggage rates on the 1st proximo, 


Mont Cenis tunnel has been blocked by a fall of stone from the | 
mountain ; but the traffic is still carried on by transferring pas- | 


sengers from one train to another. 


Mr. FLEMING, chief engineerof the Canadian Pacific Railway, has | 


started for British Columbia. He will proceed from Fort Carry to 
the Rocky Mountains along the proposed route of the great line. 


A NARROW gauge road is projected, to run from Springfield, 
Ohio, through London to Lancaster, some sixty-five miles, and 
thence some twenty miles further into the coal-fields of Perry 
County. The road is intended to carry coal as its principal 
traffic, 

WALTER JAMES LONG, who was pointsman at the Redhill 
Junction, near Hereford, on the Great Western Railway, when a 
collision took place there on the 80th of July last, was tried at 
the Hereford Assizes on Friday for the manslaughter of a little boy 
who was killed by the collision. The judge, in summing up, said 
that to make the prisoner criminally responsible for the result of 
his act there must be culpable or amedile negligence. The jury 
found the prisoner not guilty. 

THE want of coal has compelled the Great Western Railway 
Company to close their mills at Swindon, and also the steam- 
hammer shop, Some 500 men are thus out of employ. Labour 
for the harvest is however, so scarce that a majority of the men 
have gone to work for the farmers, 18s, to 20s. per acre being paid 
for cutting wheat. It is statedthat the men employed in the 
company’s locomotive and carriage works intend asking for an 
increase of 10 per cent. in their wages. 

At the last Leeds Assizes George Robson, a cattle dealer, of 
Doncaster, was sentenced to five years’ penal servitude for having 
attempted to obtain money by false pretences from the Man- 
chester, Sheffield, and vp Ae Fon Railway Company, by falsely 
swearing that he had sustained serious injuries through a colli- 
sion. It was proved that he was never in the train which met 
with the accident, and that he had obtained compensation four 
times for alleged injuries in a similar way. 

LUGGAGE robberies on the continental railways multiply, and 
the daily papers are seldom free from the complaints of travellers 
who have been despoiled, The system of luggage management on 
the French railways might have been devised to give facilities to 
the thieves, as practically the luggage is forcibly taken out of the 
care of its owner, and the legal custodians commit or allow the 
robberies. To complete the system the companies shuffle all 
responsibility from one to another, and redress is impossible. 
The travelling public is a wonderful patient creature to endure 
all this year after year, though it certainly is complaining with 
increasing frequency and energy, which may betoken will enough 
to insist on a change ere long. 

THE report of the Great Northern directors states that the con- 
struction of the Idle and Shipley, the Bradford, Eccleshill, and Idle, 
and the Dewsbury railways in Yorkshire was progressing. The 
branch line from Finchley to Barnet wasopened for traffic on the 1st 
of April last. The bill giving the company powers to construct a 
railway from Nottingham to Derby and Burton, and to the 
collieries in the Erewash Valley, and to afford a connection with 
the North Staffordshire Railway, was strongly opposed by the Mid- 
land Railway Company; but, after a lengthy inquiry, the bill 
was passed by both Houses of Parliament. The important junc- 
tion between Highbury, on the North London Railway, and Fins- 
bury Park, on the Great Northern, giving another access for Great 
Northern traffic to the City, was also authorised. 

THE report of the directors of the North-Eastern Company 
states that the expenditure on uncompleted lines and works dur- 
ing the half-year amounted to £60,062 ; on new works in connection 
with railways opened for public use, £243,330; on additional roll- 
ing stock, £297,013; on account of purchase of Hull and Selby 
Railway, £589,218, making together £1,189,622 during the half- 
year. The purchase of the Hull and Selby Railway was com- 
pleted on the Ist of March last, and that undertaking was now 
vested in the company. During the past half-year the Ferryhill 
Extension and the Saltburn, and Pelaw and Jarrow branches had 
been opened for public traffic. The Leeds and Wetherby and 
Knaresborough and Boroughbridge branches, the approaches 
to the York station, and other large works were in course of 
construction. 

THE report of the directors of the London and South-Western 
Company states that thirteen and a half miles of line had been 
relaid in the past half-year with new and heavier materials ; other 
parts of the fine had been strengthened with additional sleepers 
and chairs, The Torrington line had been completed and opened 
for traftic. The new station at Bideford had also been opened, 
and afforded greatly increased convenience to that town. The 
works on the Poole Junction line were in active progress, and, it 
was expected, would be one gh by the end of September next. 
The Poole and Bournemouth line was in course of construction, 
and, it was hoped, would be finished within the stipulated time. 
The works, including those of the tramway from the Poole station 
to the quay, were in the hands of the Poole and Bournemouth 
Company. The legislation of the past session as regarded new 

»rojects had, on the whole, been favourable to this company, the 
to Ascot from Windsor, the Portsmouth Waterside railway, 
with one or two of the metropolitan projects opposed to this com- 
pany’s interest, having been either rejected by Parliament or 
withdrawn. The only bill affecting this company which had 
been passed was a line from the Metropolitan District Railway at 
West Brompton to Barnes. 

YESTERDAY an official trial of the air brake, known by the name 
of the Westinghouse Air Brake, was made on the line of the 
South-Eastern Railway Company. The trial was entirely of a 
private character, the party being limiteu to the officials of the 
company and a few visitors interested in such matters, Among 
the twenty or so present were the superintendent of the line, 
Mr. Maunsell, the superintendent of the carriage department, Mr. 
Cudworth, Mr, Cargill, C.E., Mr. G. Westinghouse, and some 
of the subordinate railway officials. The ground selected for the 
trial-was that portion of the line lying between Chiselhurst and 
Tunbridge, passing Sevenoaks en route. The object of the trip 
was to ascertain the time occupied and distance run over by the 
train at different points of the journey, in connection with the 
action of the brake. A full description of the mechanical arrange- 
ments and application of the brake having already appeared in 
our columns, we shall confine ourselves ont he present occasion to 
a plain statement of the results elicited at the trial of yester- 
day’s date. After passing Chiselhurst the first experiment 
commenced. The speed was forty miles per hour. After 
the brake had been on for eighteen seconds the train 
was brought to a standstill in a distance of 145 yards, with a 
falling gradient of 1 in 142, When the speed was only 
thirty miles per hour the train was arrested in fifteen seconds 
after running, subsequently to the application of the brake, for a 
distance of 100 yards, in a falling gradient of 1 in 120, A 
third and fourth experiment gave similar successful results. In 
fact, the velocity attained in the last was rather too much for the 
equanimity of those who were not accustomed to very rapid 
railway travelling. Shooting out of along tunnel at the rate of 
over sixty miles per hour is a little trying to some people. A brief 
stay was made at Tunbridge, and the party returned to London in 
early in the afternoon. The Westinghouse air brake is well known 

America, where it is extensively employed. Judging from the 
results of yesterday’s trial it ought soon to be well known in this 
country. Not the least tribute to its merit on the occasion in 
question was the remarks of those who from their continual 
practice with the ordinary railway brake could well appreciate the 
value of the proposed cdedibabe, 


NOTES AND MEMORANDA. 


THERE has been no other instance in twenty years of so large a 

fall of rain in the first seven months of the year as in the present 
year, 
A MALay rajah is said to possess a larger diamond than any in the 
| world, and more valuable than any of the great gems of Europe. 
| It is said to be much larger than the Koh-i-noor, and to weigh 365 
carats, 

THE American Manufacturer says that an admirable discovery 
has just been made in the shape of a new green, which is brilliant 
| enough to replace the poisonous colour produced by arsenic. It is 

composed of twenty parts of oxide of zinc and of sulphate of 
cobalt, mixed into a paste with water, and exposed to a red heat. 

Mr. G. G. Prinpie, of Chittenden County, Vermont, U.S., has 
made an experiment designed to ascertain how far soil is protected 
from cold by snow. For four successive winter days, there being 
4in. of snow on a level, he found the average temperature imme- 
diately above the snow 13 deg. below zero ; immediately beneath, 
19 deg. above zero ; under a drift 2ft. deep, 27 deg. above zero. 


WE learn from the Journal of the Franklin Institute that an 
alloy, composed of three parts of tin, 39°5 copper, and 7°5 parts of 
zinc, is very well adapted for joining brass or copper to iron and 
steel. The author suggests likewise the propriety of increasing 
the proportion of zinc in the mixture to ten parts, since the heat 
of the melting operation volatilises enough of it to bring it down 
to the amount named, 

Amone the many artistic objects that will figure at the forth- 
coming International Exhibition at Vienna, one of the most 
interesting will be a model of Solomon’s Temple, carved in lime- 
tree wood, from the descriptions of Flavius Josephus. Some idea 
may be formed of the size of the model when it is stated that it 
occupies a space of 225 square feet, and that twenty-three cases 
will be required to transport it to its destination, the Vienna 
Exhibition building, 

THE St. Gothard tunnel will have a length of 9°2 miles, and 
will be entirely on a straight line. The summit rail level in the 
middle of the tunnel will be 3788ft. above sea level. The same 
section of tunnel as on the Mont Cenis is to be adopted, 26ft. 2in. 
wide, and 19ft. Shin. high, From geological indications the 
following strata will have to be pierced, and in the order named : 
Granitic gneiss, 2050 yards; gneiss, 393; schists (with marble), 
3050 ; granitic gneiss, 4100; gneiss, 508; granitic gneiss, 2500; 
gneiss and mica schist, 1545 ; hornblend and schist, 1336 ; dolomite 
and gypsum, 710 ; making a total of 16,192 yards. Contractors are 
invited to submit proposals with reference to the work, up to the 
18th of next May, to the adminstration of the St. Gothard 
Railway. 

ACCORDING to the Zesischrift der Deutschen Geologishen Gesell- 
schaft a new ore of silver has been found by Mr. Websky at the 
Frederika Juliana mine in Silesia, and has been called by him 
Julianite. It is lead-grey inclining to red in eolour, acquiring a 
dull black tint by exposure to the air, and is comparatively brittle. 
Its specific gravity is 5°12, and an analysis showed it to consist of : 
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From this its constitution is inferred to be (‘9 As, ‘1 Sb, Fe) 
(Cu Agyz)3 So. 

MvcH interest has been excited in the United States and Eng- 
land by the movement among the Japanese looking toward the 
introduction of the English language and its literature into the 
Japanese empire ; and it has even been stated that there is a pos- 
sibility that our mother-tongue may in time become their national 
language. The principal difficulty in the way of this desirable 
consummation lies in the peculiarities of the English language, 
and the number of irregular verbs characterising it, as also the 
want of uniformity in its pronunciation. The idea has been sug- 
gested of forming an improved English language for the benefit of 
our Oriental friends by making all the verbs regular, and 
improving the orthography. The choice of a new language by the 
Japanese lies, it is said, between the English and the German, 
and the selection of the latter is warmly urged by the Germans. 
Indeed, that language appears to be quite a favourite one in 
Japan, as attested by the existence of an extensive German book- 
store there doing a large business, and by the establishment of a 
number of schools for teaching the tongue. 

IN relation to the oxygen light of Tessie du Motay, of which we 
have made mention, it may be stated that M. P. Thomas, acting 
under instructions from the Paris Society of Civil Engineers, has 
recently presented to this body a report upon the process. This 
report simply treats of technical advantages and disadvantages, 
leaving out of sight the economical question, which is somewhat 
to be regretted in view of the indistinct statement of the causes 
which have led to its removal from some of the streets of Paris 
where it had been introduced, The conclusions arrived at are 
the following : (1) Theoretically, the combustion of oxygen does 
not increase the illuminating power of a given volume of gas. (2) 
Practically, however, it pone | a burner to consume four times 
the quantity of gas that can be burned in air, without detriment 
to the utilisation of the light which may be developed. In 
particular, it utilises the entire luminous capacity of the gases, 
however rich, and in almost any quantity. Consequently it would 
be disadvantageous to employ it for ordinary street-lighting, on 
account of the limited quantity of gas consumed by the burners, 
the only advantage gained being the beauty of the light, provided 
the gas is very rich. (Here, cgunatienatie, would come in the 
objection of expense from the complication of the apparatus). 
But it is very advantageous, and the more so in direct proportion 
to the richness of the gases employed—for great centres of light 
(sun burners, &c.), where a large volume of gas is to be consumed 
without loss, 


From the Manual of the Railroad of the United States, 
published in New York, we obtain the following statistics relative 
to the railroads of that country. The United States now contain 
60,852 miles of railway—nearly double as many as in 1860. The 
largest number of miles built in any one year was in that just 
passed, in which 7453 miles were opened. The greatest mileage 
is in Illinois, reaching 5904; the smallest in Rhode Island, 136. 
The State of Massachusetts has one mile of railroad to 4°86 miles 
of territory, this ratio being the greatest in the country. The 
longest road in operation is the Chicago and North-Western, 
extending 1500 miles; the shortest, the Little Saw Mill Run 
road in Pennsylvania, which is but three miles in length. The 
total cost of the railways in the country is 3,000,000,000 dols., or 
an average of 50,000 dols. per mile. The earnings for the past 
year amount to 454,969,000 dols., or 7500 dols. per mile. The 
largest net earnings made on any road were gained by the New 
York Central and Hudson River, 8,260,827 dols.; the smallest 
on the Portland and Oxford Central in Maine and three others, 
all of which not only earned nothing but incurred a loss. 
The American Manufacturer also gives the following details :— 
“* Tt appears that the total mileage added to the railroad system in 
1871 was larger than that of any previous year, being 6983 miles, 
while the increase in 1870 was 6145; in 1869, 4977 ; and in 1868, 
3033 iniles, Our railways at the close of the year had reached the 
enormous length of 60,382 miles, a distance sufficient, if measured 
in a straight line, to reach two and a-half times around the globe. 
In Massachusetts the proportion is the greatest, being one mile of 
road to every five square miles of area. In New Jersey the pro- 
portion is 1 to 14th ; in Pennsylvania, 1 to 94 ; in Illinois, 1 to 93; 
in New York, 1 to 11; while in Texas it is 1 to 260, and in 
Oregon, 1 to 445, Pennsylvania has one mile of railroad to every 
701 inhabitants ; New Jersey, 1 to 705; Massachusetts, 1 to 912; 
and New York, 1 to 1025, 





MISCELLANEA. 


On Thursday last week two new bridges were opened in Grimsby, 
connecting the old with the new town. They form an important 
feature in the development of this rapidly growing town. 

Tue International Bridge, building for the Grand Trunk and 
Great Western railroads at Black Rock, four miles below Buffalo, 
across the Niagara to Canada, is to be an iron span resting on eight 
abutments, its entire length one thousand four hundred feet. 

Mr. W. E. HILuiarp, lately a director of the London, Chatham, 
and Dover Railway, has issued a pamphlet, calling attention to 
the amount of the working expenses of that company in contrast 
with those of the South-Eastern line, and urging the shareholders 
at the approaching meeting to insist upon explanations. 

On Saturday afternoon a boy was run over by one of the 
Greenwich tramway cars opposite the station of the South-Eastern 
Railway, in New-cross-road, and so severely injured that it is 
feared he will not recover. This is the fourth accident that has 
happened through tramway cars on the Greenwich-road, and three 
of the number have ended fatally. 

WE understand that some prominent owners of iron ere mines 
propose to try the shipping of a few cargoes from Lake Superior 
direct to England, and some pig metal makers are to join them 
with their product. There seems to be a prevailing opinion that 
the time is not far distant when England will import a large 
quantity of iron from the United States. 

THE miners of Utah are excited over a new discovery of mineral, 
said to be the greatest in extent ever discovered. It is situated 
in the Wassach Range, twenty-five miles from the Central Pacific 
Railroad. The ledge crops out 7O0ft. in length, with an average 
width of 30ft. Several assays that have been made give results in 
silver of from 250 dols. to 1000 dols. per ton, and the value of the 
ore is estimated at 5,000,000 dols. 

THE St. Petersburg Artillery Journal asserts that the attempts 
to imitate Krupp’s cast steel ordnance in the Government works 


* of Perma and Obouchow have been entirely successful, and Russia 


will not only be able to dispense with M. Krupp, but it is confi- 
dently affirmed that the Russian cast steel is firmer than and 
more durable, and not so liable to burst as Krupp’s. The gun 
foundry at Perma is now engaged in casting twenty-six in. 
mortars, with Trelle-de-Boltier locks, and one llin. mortar. 
Obouchow is to turn out thirty-two 9in. cast steel coast guns, 
Time for delivery is, however, allowed till the summer of 1874, 

AN undertaking called the Antrim Wire Tramway Company 
Limited) has been privately subscribed. The object of the 
company is to afford facilities for carriage from several iron mines 
in the county of Antrim to the coast, under guarantees for the 
next six years of annual transport toa large amount from the 
mine owners of the district. Several similar undertakings are 
stated to be in course of arrangement, and the Wire Tramway 
Company have already constructed nearly thirty lines since its 
formation last year, and in Egypt especially is opening up a very 
large field of enterprise. 

THE manufacture of tin-ware in England originated in a stolen 
secret, Few readers need to be informed that tin-ware is simply 
thin iron plated with tin by being dipped into the molten metal. 
In theory it is an easy matter to clean the surface of iron, dip it 
into a bath of the boiling tin, and remove it, enveloped with a 
silvery metal, to a place for cooling. In practice, however, the 
process is one of the most difficult in the arts. It was discovered 
in Holland, and guarded from publicity with the utmost vigilance 
for nearly half a century. England tried in vain to discover 
the secret, until James Sherman, a Cornish miner, crossed the 
Channel, insinuated himself surreptitiously into a_ tin-plate 
manufactory, made himself master of the secret, and brought it 
home. 

THE Poona Observer, a paper published in India, states that 
recent experiments made in India have proved that roasted coffee 
is one of the most powerful disinfectants, not only rendering 
animal and vegetable effluvia obnoxious, but actually destroying 
them. A room in which meat in advanced state of decomposition 
had been kept for some time was instantly deprived of all smell 
on an open coffee roaster being carried through it containing a 
pound of newly roasted coffee. In another room the effluvia 
occasioned by the clearing out of a pool was pletel 
removed within a-half minute by the use of three ounces of fres: 
coffee. The way coffee is used as a disinfectant is by drying the 
raw bean, then pounding it in a mortar, and afterwards roasting the 
powder upon a moderately heated iron plate until it assumes a 
dark hue. The coffee must however, be pure, as chicory possesses 
no deodorising power. 

Ir is a fact worth recording that the charge for coal in the metro- 
polis is now 33 per cent. higher than it has been during any period 
within the last forty years, In 1832 the City dues on ye were 
reduced from 6s, to the present rate of 1s. 1d. per ton. In that 
year the average price of the best coal was 21s, 11d. per ton, the 
consumption being 2,139,000 tons. In 1838 the price of the best 
coal had increased to 24s, Gd. per ton, the highest point reached 
during the period of forty years until the present time. The 
carriage of coal by railway began in 1845, in which year the 
London and North-Western Company carried 8377 tons to the 
metropolis, the price*being at that time 19s. 2d. per ton, while in 
the following year it fell to 17s. 11d. The lowest price in any 
year since 1831 was in 1851, when the average price of the best 
coal was 16s, 1d. per ton, or about half of what it is now. In 
1862 the price was 17s. 7d. per ton, since which the rate has 
oscillated between 18s, and 24s. per ton. The consumption of 
coal in London in 1852 was 3,742,000 tons ; in 1862it had increased 
to 4,967,340 tons, and is now at the rate of fully seven million 
tons a year. 

THE report of the Metropolitan Railway, to be presented on the 
28th inst., shows that under ordinary circumstances the balance 
available for dividend on the ordinary stock would have been 
£55,571, but that owing to necessary deductions for claims in 
arrear, compensation for accidents, &c., it is reduced to £22,571. 
Hence the dividend recommended is at the rate of only 1 per 
cent. per annum, absorbing £20,042, and leaving £2529, which it 
is proposed should be written off against parliamentary expenses. 
The competition by the Metropolitan District line and the altered 
arrangements with that company, together with the comparative 
failure of the traffic to and from the International Exhibition, 
and the augmentation to some extent of the working expenses by 
the advance in the cost of labour and materials, are assigned as the 
causes of the diminution of the net profits. It is pointed out, 
however, that about £600,000 of capital on which interest is now 
charged is totally unproductive, and that £5000 per annum is 
deducted from revenue for the redemption of mortgage debt. 
The completion of the eastern extension to Liverpool-street to 
join the Great Eastern Railway is recommended forthwith, since, 
while it would require only about £250,000 to £300,000, it would 
utilise a very large portion of the present unproductive outlay 
and open up entirely new sources for traffic, but the new capital 
for the purpose is not ey meen to be raised until the proprietors 
shall have decided on the future constitution of the board. There 
are certain arrear claims of solicitors, —— rr gare &e., 
at present lly ting to £108,084, for which, subject to 
examination and reduction, capital will also have to be raised. 
The realisation of the surplus lands of the company continues to 
make satisfactory progress. As the constitution of the 
board of directors, it a) that on the 7th inst. Mr. Parson 
retired and Sir Edward Watkin was elected chairman, he having 
consented temporarily to occupy the post on condition that a 
committee of seven influential proprietors shall be appointed at 
the meeting of the 28th inst. to decide upon the number of the 
future board, and the most eligible selection which can be made 











for it. Such decision to be submitted for ratification at an 
adjourned meeting on the 18th of September. 
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PORTLAND BREAKWATER. 


On Saturday last, with much pomp and ceremony, the Prince of 
Wales laid the last stone of the great breakwater at Portland. 
The daily papers have, no doubt, made our readers familiar with 
the details of the pageant, about which we shall therefore say 
nothing more. A few facts connected with this great structure, how- 
ever, deserve a place in our columns. A very good description of 
the work will be found, we may add, in the 7'imes for Saturday, 
the 10th inst. t 

The breakwater extends for a mile and five-eighths from the 
east side of the island of Portland, and shelters from every wind 
an area of 2100 acres of water, 1290 of which have at low tides a 
depth ranging from five to eleven fathoms. It consists of an inner 
breakwater, 1900ft. in length, divided from an outer or isolated 
breakwater 6200ft. in length by an opening 400ft. wide. The 
whole is built in nine to ten fathoms of water, the material used 
being rough blocks of Portland stone, quarried by convicts from 
the shore close by. This was loaded into trucks, which were run 
out on a scaffolding and tipped into the sea, the scaffolding being 
pushed forward as the reef of rocks rose above the water. The 
inner breakwater has been built with dressed stone into a finished | 
sea-wall, the surface of which is two broad roadways, the outer 
raised above the inner on arched recesses for the reception of 
Government stores, 

The two sections make an obtuse angle, and the outlet occurs 
just before the angle of turning north, being so placed that ships 
going to sea in a northerly wind can pass at once through the 
opening, and take a fair breeze down Channel. The outer break- 
water is a mere low line of rugged blocks of stone, showing above 
the sea just as they were tipped. At the east end of the inner 
breakwater there is a circular granite fort, which immediately 
defends the channel of passage ; and at the extreme north end of 
the outer part of the work there is a fortress yet to be made com- 
plete by a sheathing of heavy armour plates ; besides, the break- 
water is defended by most powerful batteries on shore. 

The breakwater is nearly 90ft. high in places, and 500ft. wide at 
the base. It is made up of nearly six million tons of stone, which, 
if built into a solid column of 100ft. in diameter, would overtop 
the highest Alp. Another, and indeed the chief, marvel and 
difficulty of the undertaking was the erection of the scaffolding, of 
which, of course, there now remains no trace. It must be described 
as a wooden railway viaduct of the most massive kind, built a mile 
and a-half out from the shore, in from 50ft. to 60ft. of rough 
sea water. Every timber had to be made waterproof and worm- 
proof by the hydraulic forcing of creosote into the pores of the 
wood, and when this was done a huge pile was made of nine or ten 
timbers bolted together in one mighty spar of eight or nine tons, 
some 2ft. or 3ft. square. Tipped with an iron screw, this was 
lowered into the sea till it rested on the bottom, when it was 
worked round by a capstan till the screw had bitten Sft. into the 
clay. Three or four of these piles were set at a time, and at once 
bolted together by many wrought iron tie rods and powerful cross 
timbers and under trusses till the mass was strong enough to carry 
the trucks of stone for tipping in. The top of the scaffolding was 
30ft. above the water, or 90ft. above the ground. In the con- 
struction of the North Fort these piles were set in two circles of 
112ft. and 224ft. in diameter, upon which, as on a huge dial, moved 
a wrought iron radial “‘ traveller,” dragging the feeding trains, each 
with from sixty to eighty tons of stone in tow, stopping them 
over the exact spot where more “‘ tipping” was required, when the 
wagons rose on end and poured their blocks into the sea, Thus a 
great mound was heaped for the foundations of the North Fort, an 
island in the sea, of 140,000 tons of solid stone, and, with the 
fortifications 100ft. high, 400ft. in diameter at the base, and 200ft. 
at the summit. At every tide the divers went down to level, as 
well as they could, the masses tipped in and to report that a little 
more stone was needed here or there, as the case might be. This 
North Fort is in three stories, one of magazines, two of case- 
mated batteries, and the armament will be sixty guns in all. 
The whole structure appears from above a ring of granite 100ft. 
thick, enclosing a centre courtyard, into which look the officers’ 

uarters and men’s barrack rooms. According to the 7'imes, the 
first idea of a breakwater at Portland appears to be due to Mr. 
John Harvey, portmaster at Weymouth, who urged it upon the 
Admiralty so far back as 1794, Its history from that time is a 
history of select committees, and minutes, and votes, First of all 
we find a select committee of the House of Commons in 1843 
recommending the subject of harbours of refuge to the attention 
of the Government; then, in 1844, a Treasury minute, Sir Robert 
Peel being in office, recommending the appointment of commis- 
sioners to inquire into eligible situations ; then commissioners, 
with Admiral Sir Byam Martin at the head of them, appointed, 
and delivering in their report the same year, recommending har- 
bours of refuge being formed at Dover, Portland, and Seaford, and 
giving preference to the places in the order in which they are 
named; then, in 1846, surveys were made, and the case further and 
professionally reported on by Rendel, and, finally, parliamentary 
powers were obtained for the purchase of land, &c., and the 
preliminary works were begun in August, 1847, Rendel being 
engineer in chief, and Mr. (now Sir John) Coode resident engineer. 
On the death of Kendel in 1856 Sir John Coode became engineer 
in chief, and has so continued, though for the last few years the 
work, which was at first under the Board of Trade, has been 
altogether in the hands of the Admiralty, and of the director of 
works to the board, Lieutenant-Colonel Clarke, R.E., C.B. The 
total cost of the breakwater and harbour works, including the 
coaling establishment, jetties, and waterworks, has been 
£1,033,600, a sum which represents money paid out of the 
nation’s a to contractors and others, and has nothing what- 
ever to do with the worth of the convict labour extensively used 
on the works, 





STeAM WHISTLES AND Srezam TrRUMPETS.—By an Act of 
Parliament printed on Friday (35 and 36 Vic., c. 61) it is enacted 
that no person shall use or employ in any manufactory or any 
other place any steam whistle or steam trumpet for the purpose 
of summoning or dismissi workmen or persons employed 
without the sanction of the sanitary authority, and every person 
offending shall be liable to a penalty not exceeding £5, and toa 
further penalty not exceeding 40s. for every day during which 
such offence continues. The Act is not to extend to Scotland. 

Pure Wrovucat Iron.—This product has hitherto been made 
only as a curiosity in the laboratory of the chemist, and the pro- 
duction on a large commercial scale has been deemed an impos- 
sibility. We are requested to state that trials of the Henderson 

rocess at the Bowling Ironworks, Bradford, have proved that this 
is a matter of certain and easy accomplishment. ‘The analysis of 
the pigiron used, Bowling No. 2, is: Graphitic carbon, 3°155 ; 
combined ditto, ‘581 ; silicon, 1°646 ; sulphur, ‘070 ; phosphorus, 


635; manganese, 1°472; iron, 92644; total, 100203. Th 
wrought iron made from’ the above analyses : Carbon, 272 per 


cent.; silicon, none; sulphur, the barest traces; . phosphorus, 
ae: ‘a ese, none; iron by direct determination, 99°500? 

SovurH KENSINGTON MusEUM. — Visitors during the week 
ending August 10th, 1872 :—On Monday, Tuesday, and Saturday, 
free, 0 a.m. to 10 p.m., Museum, 18,524; Naval and other 
collections, 2158 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 6 p.m., Museum, 2175; Naval and other 
collections, 81; total, 22,938 ; average of corresponding week in 
former years, 13,163 ; total the opening of the Museum, 
11,838, — Bethnal. m Branch of the South Kensington 
Museum: Visitors di the week ending August 10th, 1872 :— 
On Monday, Tuesday, Saturday, free, from 10 a.m. to 10 p.m., 
31,380 ; on Wednesday, Thursday, and Friday, admission 6d. ; from 
10 a.m. oe B60. total, 55,246 ; total from the opening of 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. | 


1044. Witt1am Rospert Lake, Southampton-buildings, London, “ Im- 
provements in the manufacture of pulp from vegetable fibres for 
making paper and other materials.”—A communication from George 
Swift, San Francisco, U.8S.—8th Aprt!, 1872. 

1909. Micuart Burke, Liverpool, ‘‘ Improvements in screw propellers.” 
—24th June, i872. 

1979. Hexry Jo.uirre, Queen’s-square-place, Bath, Somersetshire, ‘‘ Im- 
provements in apparatus for refrigerating or keeping cool butter, milk, 
fruit, and other articles liable to be injured by heat in summer and in 
hot climates, which apparatus is applicable also for maintaining the 
heat of cooked food in low temperatures.”--lst July, 1872. 

75. Witt1amM Epwarp Eutson, Greywell, Southampton, ‘‘ A new appa- 
ratus for guarding and saving small large and ships from stranding and 
wrecks.”—10th July, 1872. 

2107. Georce pe Lara and Viscount Mark pe Savomos, Fleet-street, 
London, “An improvement in the manufacture of diaries and other 
works where blotting paper is used for interleaving purposes.”—12th 
July, 1872. 

2149. Joun Bipper, Islington, London, ALrrep CLaup Lorrarne Lams, 
Twickenham, Middlesex, and WiLLIAM CAMDEN SCRIVENER, West- 
minster, ‘‘An improved clasp or fastener for necklaces and other 
personal ornaments and wearing apparel.”—17th July, 1872. 

2168. Joun Laxe, Manchester, “ Improvements in steam boilers.”—10th 

uy, 1872. 

2175. Freperick Ayckspoury, North Brixton, Surrey, “A new or 
improved arm for discharging or impelling missiles or projectiles for 
offensive, defensive, sporting, and other purposes.” 

2178. Antoine Ray, Castle School, Guildford, Surrey, “‘ Improvements 
in apparatus for obtaining motive power.”—A communication from 
Raberin Jean St. Etienne, Loire, France. —20th July, 1872. 

2495. Witttam Tuomas THomrson, Gracechurch-street 
improved ventilating, disinfecting, and deodorising ay 
July, 1872. 

2213. Winu1amM Forp Stanvey, Great Turnstile, Holborn, London, “ Im- 
provements in electrical apparatus.” 

2215. Josern Bartietr, Middictun-stiect, Clerkenwell, London, “ Im- 
provements in printing.” 

2217. James Vivian, Falmouth, Cornwall, and Henry Somerset Mac- 
KeNnzIE, Falmouth, Cornwall, “ Improvements in mechanical arrange- 
ments for obtaining reverse rotary motion from one centre, particularly 
applicable to screw propulsion when more than one screw is 
adopted.” 

2219. ALEXANDER Me vitte Crank, Chancery-lanc, London, “An im- 

proved wrapper garment for travelling and other purposes, and holder 

for carrying the same and other articles.”"—A communication from 

Adrien Dubois, Paris. 

2 Watrer Henry Puiturs, Birmingham, “A new or improved 

apparatus for cooling liquids and fluids preparatory to being drawn off 

for use, particularly applicable for cooling draught ale, porter, cider, or 
other drinks held in casks or vessels.” 

2223. Witt1aM Rosert Lake, Southampton-buildings, London, ‘‘Im- 
provements in apparatus for adjusting window blinds or shades.”—A 
communication from Henry Luther Hall, New York, U.S. 

2225. AncuimaLp TuRNER, Leicester, “‘ Improvements in the manufacture 

of elastic fabrics.” 

227. Mittincton Henry Synce, United Service Club, Pall Mall, London, 

‘Improvements in deodorising apparatus.”—25th July, 1872. 

2228. CuarLes Weekes, Dublin, Ireland, “ Improvements in the arrange- 
ment and construction of central-tire breech-loading cartridges.” 

2236. Josepn Ramspex Cressey, High-street, Homerton, London, 
“Improvements applicable to kitchen ranges, kitcheners, and fire 
stoves.” 

2231. Geornce Pearson Rensuaw, Park Valley, Nottinghamshire, ‘‘ Im- 
provements in continuous brakes and sigualling apparatus for railway 
trains.” 

2232. Witt1AM Rose, Halesowen, Worcestershire, “Improvements in 
steam boiler furnaces, puddling furnaces, and furnaces for heating 
retorts for the manufacture of gas, which improvements may also be 
applied to other kinds of furnaces.” 

2233. Epwarp Partinctoy, Manchester, “Improvements in the utili- 
sation of the products of combustion for the production of motive 
power, and in furnaces and boilers to be employed for such 
purpose.” 

2235. Cuartes Levey, Sussex-road, Seven Sisters-road, Holloway, 
London, “‘ Improvements in printing presses.” — A communication from 
John Levey, Gulph, Ontario, Canada. 

2236. Freperick Wittiam Hartiey, Millbank-street, Westminster, 
“Improvements in regulating the pressure and delivery of gas, and in 
apparatus therefor.” 

2237. Wituiam Rovert Lake, Southampton-buildings, London, “ An 

improved sewing machine and apparatus to be attached to the same 

for stitching button-holes.”—A communication from Thomas J. Harper, 

Atlanta, Georgia, U.5. 

38. ARTHUR ALBERT LEAKER, WILLIAM Norman, and WiLL1AM Howarp 






. ie 
yparatus,”— 23rd 























cAKER, Bristol, Somersetshire, ‘‘ Improvements in coffins.” 

2239. Jacques DE DepuLix, Southampton-buildings, London, “ An im- 
proved writing machine.” —26th July, 1872. 

2240. CuarLes ERNESTO SraGNocetri, Paddington, London, ‘‘ Improve- 
ments in tell-tale, indicating, and registering arrangements and 
mechanism.” 

2241. CHaRLes AUGUSTE ConsTANTINE Ecko tp, Green-street, Leicester- 
square, London, ‘‘ An improvement of an apparatus for drawing corks 
or bungs from bottles or any other vessel.” 

2243. eo Assort, Limehouse, London, ‘‘ Improvements in portable 
baths.” 

2244. Henry Crompron AsHirn and CHares James Cover, Liverpool, 
“ Improvements in steam engines.” 

2245. Henry Crompton Asu.in and CHaries James CLover, Liverpool, 
‘‘Improvements in apparstus for registering the number of passengers 
carried on omnibuses and public vehicles.” 

2246. CuarLes Smrru, Muswell-hill Villa, Hornsey, Middlesex, ‘‘A new 
or improved mode of lettering and ornamenting mirrors for adver- 
tising, decorative, and other similar purposes.”"—A communication 
from Elijah Alliger, New York, U.S. 

2247. Tuomas Mortiock, Shafton-road, South Hackney, London, 
**Improvements in irons, applicable also for gas stoves for domestic 
purposes.” 

2248. Samuet Lees, Huddersfield, Yorkshire, ‘‘A new apparatus for 
raising safety valves in cases of either high steam or low water.” 

2249. Jonn Rieser, Islington, London, ‘‘An improved brake for omni- 
buses and other vehicles, together with an img ed arrang t of 
wheels and axles for use with such brake and otherwise.” 

2250. Maenus VoLk, Brighton, Sussex, “‘An improved apparatus for 
turning over the leaves of music.” 

2252. Freperick CarLtey CoxneaD, Low-hill, Liverpool, and James Joun 
Mitter, Albert-terrace, New Church-road, Camberwell, Surrey, “ Im- 
provements in marine steam engines.”—27th July, 1872. 

2253. AnTHUR CHARLES HenpeERson, Charing Cross, London, “ Improved 
save-all, suitable to all kinds of candlesticks, candle, or reading lamps, 
or chandeliers, burning wax, composition, or other candles.”—A com- 
munication from Victor Lalouette, Rhe Marne, France. 

2254. JosepH Fietcner, Guilden-terrace, Portfield, near Chichester, 
Sussex, “‘An improved eye cup to be used in the operation of dry 
cupping the eye.”—A communication from Dr. J. Ball, Liberty-street, 
New York, U.S. 

2256. CuristoPHER Brake, York-street-chambers, York-street, Man- 
chester, ‘‘An improved ballot box or apparatus for the registration 
of votes by ballot.” 

2257. ApyeR Woore and Jounn Watt, Birkenhead, Cheshire, ‘‘An im- 
— combined apparatus for heating and moving or forcing 
‘iquids.” 

2258. Joun Apams, Strand, London, ‘‘ Improvements in the construction 
of breech-loading revolver fire-arms.” 

2259. Jonn Epwarps, Cassland-crescent, South Hackney, London, 
“Improvements in fastenings for carriage doors and parts of the 
same.” 








2260. CHARLES Farruotme, George-street, Hanover-square, London, 
“Improvements in the means of effecting electrical communication in 
railway trains and apparatus therefor,” 

2261. Wittiam EatHorne G11, Salisbury-street, Strand, London, ‘‘ Im- 
provements in treating vegetable juices, and in the apparatus and 
materials to be employed therefor.” 

2262. Tuomas Russet. Crampton, Great Gouge dent, Westminster, 
“Impr its in the facture of gas and fuel, and in apparatus 
to be used for this eee. 

2264, Jonn Prentis Haw ey, Brixton, Surrey, “ Improvements in cocks 
and sluices.” 

2265. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the manufacture of phosphoric acid and acid phosphate of 
lime, and the applications of the same.”—A communication from 
Lucien Henri Blanchard, Paris.—27th July, 1872. 

2267. Tuomas Bean, Liverpool, “‘ Improvements applicable to folding 

es for perforating, punc , indenting, in may J or 
—s newspapers and other like sheets during the process of being 
ol 

2270. Cuares Dreyrvs, Radcliffe, Lancashire,‘ Improvements in dyeing | 

and iting textile fabrics.” i 


Friepmany, London-wall, London, “ Improvements 








~ Pasa for feeding steam boilers, and for raising and forcing 

uids, 

2272. Prancis Jackson, Whinlatter, near Keswick, Cumberland, ‘“‘im- 
provements in slide valves for steam engines.” 

2273. Francis Jackson, Whinlatter, near Keswick, Cumberland, “ Im- 
provements in slide valves for steam engines.” 

2274. Grorce Rypitt, Grove House, Dewsbury, Yorkshire, “‘ Improve- 
ments in machinery and apparatus for dyeing or staining animal and 
vegetable subst , also suitable for drying the same, and for bleach- 

ing ay 4 

2275. Ropert Hutrox, Baxtergate, Whitby, Yorkshire, “‘ Improvements 
in the construction of stove pipes for blast and other furnaces.” 

2277. Epwarp Primerose Howarp Vauouan, Chancery-lane, London, 
**Improvements in the treatment of phusphates of lime.”—A communi- 
cation from Arthur Striedter, Paris. 

2279. Isaac Brown, Elm Croft Grange, Edinburgh, Midlothian, N.B., 
“‘ Improvements in the treatment of sewage and in the manufacturing 
of manures.” 

2280. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in water meters.”—A communication from Paul Piccard, Paris, 
2281, ALEXANDER Metvitte Ciark, Chancery-lane, London, “ Im- 
provements in breech-loading fire-arms.”—A communication from 

Francois Guenry and Ernest Dubois, Paris. 

2282. Grorce Haseitine, Southampton-buildings, London, “An im- 
proved process of converting cast iron into steel.”—A communication 
from Thomson Hankey Alexander, Washington, Columbia, U.s8. 

2284. Wittiam Henry Ditnutt, Mawbey-road, Old Kent-road, Surrey, 
** An improved construction of furnace fire-bar.” 

2285. THomas Walreneap, Holbeck, Leeds, Yorkshire, “ Improvements 
in machinery for combing wool, cotton, flax, and other fibrous sub- 
stances.” —0th July, 1872. 

2287. Pierre ApotpHe Dormoy and Freverick Artaur Pacet, Seymour- 
chambers, Adelphi, London, “* Improvements in puddling furnaces.” 
2289. CHARLES Levey, Sussex-road, Seven Sistcrs-road, Holloway, 

London, “ Improvements in steam engines.” 

220. ALFRED CrowrneR, Leckwood, near Huddersfield, Yorkshire, 
“Improved means or apparatus for the drying of yarns, which im- 
proved means or apparatus are also applicable in the use of tentering 
machines.” 

2291. BenJaMin Joseru Bannarp MILLs, Southampton-buildings, London, 
“Improvements in the manufacture of match and other boxes of 
paper, pasteboard, thin wood, or other flexible material, and in 
machinery for manufacturing the same, and in apparatus for sanding 
match-boxes.”—A cemmunication from Henry Renno Heyl and August 
Brehmer, Philadelphia, Pennsylvania, U.S. 
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2293. James Youn, Kelly, Renfréwshire, N.B., “Improvements in 

btaining motive power.” —3Slst July, 1872. 

2207. Joun Fiercuer, Ashton-under-Lyne, Lancashire, and Samven 
Fiercuer, New-road, Failsworth, Lancashire, “Improvements in 
indicators or yarn counters for mules, and actuated by the cam shaft of 
mules.” 

2278. Georcr Freperick James, Salford, Lancashire, * Improvements 
in the manufacture of fuses, and in the machinery employed 
therein.” 

2299. ALEXANDER CranLes MacLeop, Nunwick Hall, Cumberland 
“Improvements in the means of imparting motion to drills, churns, 
and other machines where a rapid alternating rotary motion is 
required.” 7" 

2300. EvizapetH Norman, Bayswater, London, “ An improved sewing 
machine.” 

2501. James Firipinc, Manchester, “Improvements in apparatus for 
conveying signals from one person to another in railway trains.” 

2302. Davip Grea and THomas Grttort, Steam Plough Works, Leeds, 
Yorkshire, ‘* Improvements in coal-cutting machines.” ‘ . 

2303, Epwanp Greoson Banner, Billiter-square, London, ‘ Improve- 
ments in traps for preventing the passage of noxious gases from sewers 
or drains through pipes communicating therewith.” 

2305. Hamitton Eta Tow .e, Budge-row, Cannon-street, London, “ Im- 
provements in machines for turning screws, bolts, and blanks from 
wire or rods.”"—A communication from Francis A. Pratt, Hartford, 
Connecticut, U.S. ° 

2306. ALFRED Henry Hart, Gresham-street, London, “‘ Improvements in 
the manufacture of fasteners for binding papers and other materials, 
and machinery for the same.”—lst August, 1872. . 









Inventions Protected for Six Months on the Deposit of 
Complete Specifications. a 


2288. Tuomas Laycock, Skipton-in-Craven, Yorkshire, ‘‘ Improvements 
in the construction of sewing machines.”—31«t July, 1872 

2295. Wittiam Sarra Hvupsox, Paterson, Passaic, New Jersey, U.S. 
“Improvements in locomotive engines.”—3lst Judy, 1872. $ 

2304. WittiaM ArTavur Boypey, Harrisburg, Dauphin, Pennsylvania, 
U.S8., “ An improvement in axle-boxes for railway cars.”—l«t August, 
1872. . 

2311. Davip Wurrremore, Boston, Massachusetts, U.S., ‘“‘ Improvements 
in machinery for pegging boots and shoes.”—Partly a communication 
from William Rhodolphus Landfear, Jersey, U.S.—2ad Auquat, 1872. 

2327. EDWARD AUGUSTINE CALAHAN, Southampton-buildings, London, 
** Improvemefts in telegraphic printing instruments, and in apparatus 
connected therewith.”—3rd August, 1872. 

2329. Georce Hasettixe, Southampton-buildings, London, “* Improve- 
ments in machinery for manufacturing cigars. '"—A communication from 
George Whitfield ‘Lanner, Providence, Rhode Island, U.8.—3rd August, 
1872. 

2342. Wittiam Ropert Lake, Southampton-buildings, London, “An 
improved ink-erasing compound.” — A communication from John 
Charles De Voy, San Francisco, California, U.8.- 6th August, 1872. 





Patents on which the Stamp Duty of £50 has been Paid. 


2353. THomas Leacu, Tramere, Cheshire, ‘‘ Coating the bottoms of iron 
ships, &c."—6th August, 1869. 

2363. Isaac Brown, Elm Croft Grange, Edinburgh, Midlothian, N.B. 
“ Irrigating and manuring land.”—7th August, 1869. / 

2414. Wittiam Epwarp Newton, Chancery-lane, London, “ Centrifugal 

pumps.”—12th August, 1869. 

2368, W1iLL1aM Rosert Lake, Southampton-buildings, London, “Combing 
fibrous materials.”—7th August, 1869. 

2397. Henry Bessemer, Queen-street-place, 
* Pusion of metals, &c.”—10th August, 1869. 

2425. James Lewis, Fenwick-street, Liverpool, “ Extracting copper from 
its ores.”—13th August, 1869. 

9393, Josern Cappick, Birmingham, “Candlesticks, &c.”—10th August, 


Cannon-street, London, 


1869, 

2389. Samurt HutcHinson, Ieeds, Yorkshire, “ Striking out leather.”— 
10th Auquat, 1869. 

2401. Anprew Betts Browy, Alfred-road, Birkenhead, 
“ Hydraulic printing or copying presses.”—11th Auguat, 1869. 

2405. Grorce WHITE, Queen-street, Cheapside, London, ** Tobacco pipes.” 
—Illth Auguat, 1869. aw 

2438. Tuomas Warp and WALTER Suaw Brack, King’s Lynn, “ 
tobacco.”—16th August, 1869. eucgum, *Saaeng 

2400. Joun Texwick, Spittlegate Ironworks, Grantham, Lincolnshire 
“ Lubricators.”—llth August, 1869. ' 

2434. Same. Smirn, East Suffolk Carriage Works, Halesworth, Suffolk 
“Common road carriages."—iith August, 1869. A : 


Cheshire, 





Petents on which the Stamp Duty of £100 has been Paid, 

2093, WittiaM Betrs, Wharf-road, City-road, London, “‘ Capsules.”—12th 
August, 1865. 

2752. WiLtiaM MippLepitcH Scott, Birmingham, ‘ Breech-loading fires 
arms.”—25th October, 1865. 

2062. Henry Cartwricnt, Dean Broseley, Salop, ‘‘ Steam engines." —9th 
August, 1865. 

2173. Joun Moopy, Goole, Yorkshire, “Floating lights, &c.”—24th 
August, 1865. 

2221. WasHincton PARKER Greoc, Boston, Suffolk, Massachusetts, U.S., 
** Roller skates.” —20th August, 1865. 

2105. Jonn Frepericx Bortivs, Smethwick, Staffordshire, “ Glass, iron, 
and stecl.”—15th August, 1805. 





Notices of Intention to Proceed with Patents, 


951. Pearce WoLstennoume, Blackburn, “‘ Rotary lithographic printing 
machines.” 

954. Vincent Caratti, Belle Vue, Pubross-road, Brixton, and Samven 
Kixc Caurcn, Fenchurch-street, London, “ Heating and generating 
hydrogen.”—30th March, 1872. 

959. James Couttsr, Dewsbury, and Herspert Harry, Thongsbridge, 
near Huddersfield, “‘ Dressing or facing and shaping stones, &c.”—lst 
April, 1872. 

978. JAMES Gowans, Edinburgh, N.B., ‘‘ Tramways, &c.” 

983. Josera Francois Mariz Ricop, Boulevart de Strasbotrg, Paris, 
“ Carburetting yg bee mye hee 

988. Joun GEORGE BERY, Car! treet, Lambeth, Surrey, “ Propel- 
ling small boats.” : - 

989. Joun CaRRINOTON Se.iars, Birkenhead, “‘ Obtaining hydtocarbon 
liquid gas, &c.” 


| 990. ALEXANDRE AMEDEE Rossicnot, Paris, “Tracing music played on 


the pianoforte, &c.” 
y —— WuttrLe, Harborne, “ Nails and spikes, &c,”—4th April, 
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1000. Samuen Epwarp AsquitH, Leeds, and FREDERIC ALEXANDER 
Greenwoop, Bradford, “ Spinning silk, &c.” 

1007. GeorcE TipcomsgE, jun., Watford, “ Cutting paper, &c.” 

1012. ALrrep Vincent Newton, Chancery-lane, mdon, ‘Obtaining 
and metallicising electrotype moulds.”—A communication from Silas 
Partridge Knight. 

1015. Joun RicHaRDSON WIGHAM, Albany House, Monkstown, Dublin, 
“ Illuminating lighthouses, &c.” 

1016. GEorGE TOMLINSON BousFIELD, , Loughborough Park, Brixton, Surrey, 
“Treadles.”—A communication from Samue Kilham Herrick.—5th 
April, 1872. 

1022. Jonny WALTER Smitu, Oxton, ‘‘ Ventilating sewers, &c.” 

1028, MATTHEW TILDESLEY, Penn Fields, Wolverhampton, “ Ovens for 
annealing cast iron.” 

1029, MaTTHEW TiLpEsLEy, Penn Fields, Wolverhampton, and Moses 
BARNARD, Willenhall, near Wolverhampton, ‘*Door fasteners, &c.”— 
6th April, 1872. 

1036. FREDERICK Hourp, Albion rants. am, and SAMUEL FirtH, 
Leeds, “‘ Excavating coal, &c.”—8th April, 

1047, Wituiam =Epwarp Gener, Wallington street, Strand, London, 
“ Feeding bottles.”—A communication from Ernest Louis Antoine St. 

Aubin.—9th April, 1872. 

1055. Epwarp GrirritH Brewer, Chancery-lane, London, ‘Tuyeres, &c.” 
—A communication from Charles Henry Baker. 

1057. ALFRED SALAMON GUTTMANN, Park- road, Holloway, London, ‘‘ Pro- 
tecting outside passengers of vehicles. 

~ ALEXANDER FRASER, Edinburgh, N.B., “ Distributing types.” —10th 

pril, 1872. 

1065. Leos ANTOINE Bapix, New Ormond-street, London, ‘* Manufac- 
turing manure.’ 

1073. Joun Bett, jun., and THomas Bett, Wishaw, N.B., ‘ Discharging 
horizontal retorts.”—11th April, 1872. 

1085, Tuomas Hicken, Bedford, ‘‘ Corn sheafing and binding machines.” 

1089. JAMES ANDERSON, New- buildings, Londonderry, “ Refining iron, 
ae "129th April, 1872. 

FREDERICK ARTHUR Harrison and CHARLES PRIESTLAND, Birming- 
oo ** Door knobs.”—16th April, 1872. 

1137. ALEXANDER Rospert DuncAN and JAMES MACNAUGHTON, Edinburgh, 
N.B., ‘‘ Breech-loading fire-arms.” — Partly a communication from 
William H. Kerr and Charles J. Brydges.—17th April, 1872.. 

1156. Georce Hlotcrort, Manchester, and James FREDERICK LACKER- 
STEEN, London, “‘Separating metals from their ores, &c.”—18th April, 


1196. JosEPH Picktes, Bramley, near Leeds, “ Puddling iron.”—22nd 
April, 1872. 

1210. ALEX! NDER | MELVILLE CLARK, Chancery-lane, London, ‘ Motive 
power engines.”—A communication from Oscar Curtis Lewis. 

1218. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Hardening 
tiles, &c.”—A communication from Jean Larmanjat.—23rd April, 1872. 

1222. Ropert Maywarp, Whittlesford, ‘‘ Husking and dressing clover, 
&e.”—24th April, 1872 

1246. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“ Loco- 
motive engines and carriages, &c.”—A communication from Jean 
Larmanjat.—26th April, 1872. 

1456. Witttam Ciark, Chane cery-la ane, London, “‘ Extracting anthracene 
contained in coal tar, &c.”—A communication from Paul Audouin.— 

sth May, 1872. 

1596. WIL LIAM CiarkK, Chancery-lane, London, ‘‘ Luncheon or refresh- 

ment cases.”—A communication from Ignace Léon Odrovonge Wysocki. 
—20'h May, 1872. 

1536. Witt1am Ropert Lake, Southampton-buildings, London, “ Ex- 
tracting oil, &c., from flour.”—A communication from Honoré Charles 
Cavayé.—24th May, 1872. 

16)8. JaspER Henry SELwyn, Gloucester-crescent, ya Park, London, 
‘Treating refractory cres of silver.”—27th May, 1 

1779. Ropert McFaruane, Loudwater Mills, tl * Paper 
pylp.”—12th June, 1872. 

17.4. Ernst Korrinc, Hanover, Germany, ‘‘ Condensers.”—14th June, 
1872. 

1819. LeonaRD LinpLey, Nottingham, “ Dressing or stretching and 
finishing lace, &c.”—17th June, 1872. 

1350. Joun MiLLwarp, Curzon-chambers, Paradise-street, Birmingham, 
“Keyed musical instruments.” — A communication from Thomas 
Atkins and Henry Drewer.—19th June, 1872. 

2008. Epwarp Le Gros, Stoke Newington, London, “ Drilling ma- 





chinery.”—A communication from William D. Silva. 
2015. Samuge.t Jones Payne, Charlton, ‘‘ Fire-bricks, crucibles, retorts, 
&e,.’ —3rd July, 1872. 


2045. WaLTeR WILLIAM ToNKIN, Brixton-road, London, “Actuating the 
valves of engines, &c.” 


205). JoserH Maruews, Tavistock, “ Dressing ores.”—A communication 
from Henry Richard Hancock. — bth July, 1872. 
ee Wittiam WALLACE Bartle, Birmingham, “Tew irons for forges, 


A communication from William B: urtle.—13th July, 1872. 
21: 4 Joun Asuwe tt, Highgate-road, Kentish Town, London,“ Furnaces.” 
lith July, 1872. 

2194. Henry Sutciirre and Wricut Sutcuiirre, Halifax, Moulding or 
constructing stench traps or syphon pipes.”—23rd July, 1872 

2218. Howarp Bussy Fox, Oxton, and RicHarp oe GURDEN, 
Birkenhead, ‘‘ Guard for protecting the windows and doors of railway 
carriages, &c., from dranght and dust.”—25th July, 1872. 

2243. WitttAM Apsott, Limehouse, London, “ Portable baths,”—27th 
July, 1872. 

2260. CHARLES FAIRHOLME, George- -street, Hanover-square, London, 
“ Communication in railway trains.” 

2°61. WituiaM EaTHoRNE GILL, Salisbury-street, Strand, London 
« Treating vegetable juices.”—20th July, 1872. 

2285. Tuomas Wutreneap, Holbeck, Leeds, ‘‘ Combing wool, &c.”—30th 
July, 1872. 

2201. Benjamin Joseru BARNARD MILLS, Southampton-buildings, London, 
“Paper match-boxes, &c.”—A communication from Henry Renno 
Heyl. 

2205. wun: 1AM SMITH Hupson, Paterson, Passaic, New Jersey, U.S., 
“‘ Locomotive engines.” —31st July, 1872. 

2304. Witt1AM ArtuuR Boypen, Harrisburg, Dauphin, Pennsylvania, 
U.S., ‘‘ Axle-boxes for railway cars.”—1st August, 1872. 

2311. Davip Warremore, Boston, Massachusetts, U.S., «Pe ing boots 
and shoes.”—Partly a communication from William Rhodolphus Land- 
fear.—2nd August, 1872. 

2 GEORGE HaAsE LTINE, Southampton- buildings, London, ‘‘ Manufac- 

uring cigars.”—A communication from George Whitfield Tanmner.— 

brd August, 1872. 








All powene having an interest in o eins any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen Y soa of its 
date. 





List of Specifications ublished during the week ending 
Oth August, 1872. 

2070, 4d.; 8359, 6s. M. 3430, 1s, 8d.; 3442, 10d.; 3449, Is. 10d.; 3464, 
1s, 2d.; 3473, 28. 8d.; 3478, 1s.; 8401, 1s. 4d.; 3496, Sd.; 3517, Is. 4d.; 3520, 
Rd.; 3524, 8d.; 2, 4d.; 3, 4d.; 4, 4d.; 5, $a; 6, 4d.; 7, 4d.; 9, 8d.; 10, 4d.; 
12, 4d.; 13, 4d.; 14, 4d; 15, 4d.; 17, 4d.: 18, 4d.; 19, 4d.: 20.’ 10d.; 21, 
10d.; 23, 8d.; 26, 4d.; 27, 4d.; 29, 4d.; Ps 4d.;'81, 4d.; 34, 8d.; 35, 4d.: 37, 
4d.; 38, 4d.; 41, 4d.; 42, 4d.: 43, 10d.; 44, 4d.; 47, 8d.; 49, 4d.; 50, 1s. 6d.; 
61, 4d ; 53, 4d.; 55, 1s. 4d.; 57, 4d.; 58, 4d; 63, 8d.; 969, 1s. 4d.; 1295, 4d; 
1418, 1s. 6d.; 1422, 8d.; 1499, 1s.; 1500, 8d. 


a* Specifications will be forwarded by post from the Patent-office on 
oceipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, mz fo parablo at the Post-office, 5, H: ih 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, Sou 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1, —PRIME MOVERS. 


Satteting 5 Fixed Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, &c. 


274. W. E. ner London, “ Transmitting motive power.”—A comnuni- 
cation.—Dated 20th Januar. "y, 1872. 

The object of the present invention is > substitute for the usual 
driving bands or rods another transmit mt which will admit of 
the distance between the driver and the = ine to be driven being 
varied at pleasure. The agent employed for this purpose is either a 
liquid such as water, or a fluid such as compressed air or gas. 

318. G. ALLinon and A. Mansre, London, “Steam boilers.”—Dated 1st 
February, 1872. 

In a = ~ more cylindrical vessels, within one of which is 
the furnace bridge and combustion chamber, and in the other tubes only. 
The fuel is consumed or Bs sell off” in the one vessel, while the pro- 
ducts of combustion are caused to the other or multitubular 





vessel, and from thence to the “w re de ” and funnel or to the chimney. 
These two kinds or descriptions vessels or steam generators may 
combined together in several ways, as there may be one, two, or more of 





those with furnaces joined to one larger posomey pened vessel ; or two or 
more vessels con’ internal furnaces may be connected to and with 
multitubular vessels placed transversely either above or at the ends of 
and on the same plane, or otherwise as may be most convenient. In the 
a loyment for such purposes of thin metal for the heat-transmitting 
‘aces applied in the form of continuous hoops or rings of suitable 
pnomeee o and limited width having a flanch at each edge; such rings 
being bined or d together “ flanch to flanch” by riveting or 
cutee, and the whole tied longitudinally and stayed by gusset stays. 
The flanches also form heat conductors and transmitters as well as 
strengtheners. In the Moe yang of these metal rings for the outer 
barrel of a cylindrical boiler or steam generator, as before described, 
the flanches of the rings, which for the furnace flue would project exter- 
nally, may for the external sheet or barrel be either external or internal. 
328. G. H. Carter, Mottingham Lodge, Kent, ‘‘Converting reciprocating 
motion into rotary motion.”—Dated 1st February, 1872. 

The features of novelty of this invention consist in causing pressure of 
a shoe piece or a toothed wheel against a disc or wheel fixed on the main 
shaft or spindle of an e e or other rotating hine, and in 
the said shoe piece or wheel to a crank arm, the lower end whereof is 
loose on the shaft and the upper end carries the aforesaid shoe piece. 
Two arms, shoe pieces, and one or two discs are employed.and actuated 
either by a crosshead on the piston rod of an engine or by cords or bands 
fixed to treddles for machines intended to be worked by foot. The afore- 
said crank arms are so arranged as to get rid of the null point of an 
ordinary crank by moving in an alternate circular direction instead of in 
a continuous circular direction. 

333. C. F. Scnuss_er, and C. W. F. WaGner, Hamburgh, “‘ Motive power 
engines.” — Dated 3nd February, 1872. 

First, the novel construction of the wheel (or wheels) with bearings or 
sockets all round the periphery. Secondly, the form of the weighted 
levers and mode of attaching them to, and working them on, the wheel 
(or wheels). Thirdly, the movable framework ca g the peculiarly 
curved guide-rails or rails. Fourthly, the methods of starting, stopping, 
—, the speed, and also reversing the action of the machine or 
engine. Fifthly, the general arrang t and ination of parts. 
2283. B. J. B. Minis, London, “ Rotary engines and pumps.”—A communi- 

cation.—Dated 30th July, 1872. 

The invention consists, First, of an elliptical casing containing a central 
shaft and a cylindrical hub in which are a number of radial pistons 
which in their revolution are kept constantly in contact with the interior 
of the casing by the action of the stationary cams on which the sliding 
pistonsride. Secondly, of a novel combination of valve and ports with the 
casing, rotary hub, and pistons, said valve and ports affording a simple 
and convenient means of stopping, starting, and reversing the engine. 
Thirdly, of supplementary ports or ducts by means of which the fluid 
may be made to act simultaneously on two pistons on opposite sides of 
the rotary hub. Fourthly, of recesses provided on the interior of the 
cylinder or casing permitting the fluid to pass freely around the sliding 
pistons just before they come into action and after they go out of action, 
by which means obstruction of the ports and passages is avoided and the 
pressureis balanced on their opposite sides when they are not in operation. 
Fifthly, of a mode of applying rollers to the sliding pistons to reduce 
friction. Sixthly, of a mode of applying | shoes and springs to the said 
sliding pistons to cause them to slide with greater freedom. Seventhly, 
of a soft metal packing or bushing applied to the guides or grooves in 
which the pistons slide. Eighthly, vf a combination of sliding pistons, 
shoes, springs, and stationary cams in a rotary engine. And Ninthly, of 
appliances for lubricating the moving parts. 











Class 2,.-TRANSPORT, 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

275. H. H. Murpocn, London, “ Gas lamp Sor illuminating the interiors 
of railway and other carriages, &c.”—A communication.—Dated 29th 
Janvary, 1872. 

The lamp consists of a cylindrical metal case having a globe of glass at 
the eel arn which is supported by a curved gas pipe carrying a burner, 
the globe being secured to the gas pipe by a bracket, the aperture at the 
lower part of the globe being partially closed by a plate. A perforated 
diaphragm is fixed in the lamp case above the globe, and perforations 
are made in the cylindrical case. The cover of the lamp, which is partly 
conical, is perforated, aud carries in the inside a tube, to the lower 
end of ‘which a reflector is fixed, having an opening in the centre through 
which air passes to and through the aforesaid tube. When the lamp 
is closed the reflector is pressed against the perforated diaphragm by a 
spring. 

297. J. Epwarps, London, ** Permanent way of railways.”—Dated 31st 
January, 1872. 

Constructing sleepers, whether of wood or iron, with raised platforms 
at each end. Connecting the tie bars direct to the chair, the chair being 
furnished with a lug if desired. Applying a F mga of wood to the ends 
of ordinary sleepers in order to preserve uge. Also forming 
chairs of wrought and cast iron combined or of wrought iron formed out 
of what is termed “‘ gutter iron,” the rails being dropped and bolted into 
the chairs. 

337. G. J. Cross, New Cross, Kent, “‘ Iron for tramway wheels or tyres.” —~ 
Dated 2nd February, 1872. 

Making tramway wheels or tires of a mixture of certain brands of 
English or Scotch hard white pig metal iron and soft pig iron ; proportions 
for one wheel 168 [pena of hard to 112 pounds of soft. These are 
smelted together and run into an ordinary chill-box. 

345. W. R. Lake, “ London, ‘‘ Wood pavement.”—A communication.— 
Dated 2nd February, 1872. 

The inventor uses a foundation consisting of two layers of planks or 
boards so placed one upon the other that they break joint. Upon 
this flooring he places the wood blocks in rows or lines with spaces 
between the rows, and at the bottom of the spaces he places a flexible 
rod or strip of wood, or two or more of such strips. Above these 
strips the spaces are filled with gravel or other substances rammed or 
packed tightly. 

346. W. R. Lake, London, “ Packing and securing blocks.”"—A communica- 
tion.—-Dated 2nd February, 1872. 

This invention relates to a machine for tightly driving and packing 
cement, gravel, stones, and other substances between the blocks of a 
pavement or of foundations for buildings and other similar constructions. 
On a frame supported on wheels the inventor mounts a hammer. In 
combination with the said hammer he arranges an eccentric or cam for 
raising the same; at the rear of the said machine there is a lever 
whereby the machine is moved and the hammer is controlled. A bar of 
the proper thickness to enter and fit the spaces to be packed is placed 
under the hammer in sucha position that the said h oo oye PP 
will strike the upper edge of the said . In usin; 





po mf to that retina pw Me centre ri ny —. be MY 
equalising lever, but the ——_ ue  openwor! 
poe with its closed top and the passage ef the draw-bar through it at 
either end of the structure is realised when the locomotive is thrown from 
the rails. There is a truck at the rear which is adapted to both 
swivel and move from side to side. The fire-box of the locomotive 
is overhung behind the rear drivers, and is thus supported between 
the drivers and the rear truck. -” is a truck or half-truck 
composed of one pair of wheels in the front of the locomo- 
tive. There are equalising levers the shocks between 
the driving wheels and the truck at the front, and the equalising levers 
on one side are peculiarly connected with the correspon eq 
levers on the other side of the locomotive by the cross beam or 
cross _ouee™. The rear free to move laterally and to be guided 
by th By exten the draw bar past the centre of the truck, 
and Stacking it nearer the centre of agg he —a its length is so 
increased that its obliquity is materially lessen The rigid frame is 
extended rearward to support or form a part of the tender ; it is also 
extended forward to supporta tank. There isa truck under the tender 
or extension at the rear, and another under the extension at the front, 
each of which is adapted to both swivel and move from side to side. 
The fire-box of the losmotive is overhung behind the rear of the drivers. 
There are three pairs of driving wheels; the forward and rear are 
flange, ¢ ee form the guiding wheel base. Brakes operated frem the 
between the rear drivers and the middle 
drivers. The forward driving wheels are without flanges, the middle and 
The ngitadt inal fam and control the position of the structure on curves. 
The tudinal frames are connected across at the front by stout cross- 
pieces. The rear have a pair of unusually massive Ay ad iptic -“ 
mounted in an inverted position, and so arranged that the bearings of 
drivers press up under their forward ends. He aes a system of 
levers forming what has been often used in other combinations, and 
called a “ parallel motion.” It works with the advantage of very slight 
friction, and gives a very great degree of strength with small amount of 
material. 
2304. W. A. Boypen, Harrisburg, Dauphin, Pennsylvania, U.S., “ Azle 
boxes.” —Dated 1st August, 1872. 

The First part of the invention relates to the combination of metallic 
plates which have semicircular edges with a car axle, and with a recess 
which surrounds it in the rear end of the journal box, in such a manner 
as to clasp the axle, to —- the passage of dust into the box, and also 
— e splashing of oil from the same. For the more perfect accom- 
pl ishment of the object a washer of leather or other soft elastic material 

placed in the recess against the rear side of the outer plate. A perfect 
binding of the washer upon the axle prevents the dust passing into the 
— box, and also arrests the outward passage of any oil which may 
— to pass the bearing surfaces of the plates. The said dm moe a 

lap) with each other outside of their semicircular bearings to 

secure that part of the aged. — the passage of dust or oil. Their 
semicircular bearings are caused ee page en upon the periphery of the 
axle by by means = —— springs p table recesses of the car 
box at radii with the axle The Second os “ot the invention relates to 
the construction of the underside of the top plate of the journal box with 
a longitudinal swell, against which the r oy side of the bearing presses, 
and ——e which it partially rocks, so e wearing surface of the 
beari Fea ee change its aa and bed fairly upon the 
jou the variations of the latter { from its normal horizontal posi- 
tion. The “Third part of the invention relates to a dovetail connection of 
the cover of the front end of the journal box with the latter, so as to dis- 
pense with screws or other device for holding the cover. 








Class 3.—-FABRICS. 

Including Machinery and Mechanical ions connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

283. H. W. Riptey, Bradford, Yorkshire, “‘ Colouring fabrics.”—A commu- 

nication.—Dated 30th January, 1872. 

This invention relates to im rovements on the process patented by C. 
E. Brooman, dated August 19th, 1867, whereby ge liquor is deli- 
vered on to fabrics in the form of mist or fine spray now proposed 
to discharge or deposit liquids from fibrous substances by the use of 
means which will ensure a more reliable result than could be obtained by 
the process referred to. 

292. B. Doznson, T. H. Rusntron, and W. Dosson, Bolton, Lancaster» 

“* Ginning cotton.” —Dated 31st January, 1872. 

K This invention consists in certain improvements upon the machinery 

for which letters patent were granted to Christopher Brakell, William 

Hoehl, and William Gunther, on the 23rd of January, 1865, No. 191, con- 

sisting gy a of a knife roller, a delivering roller, "and a doctor 

knife; now this invention consists in certain approved modes of con- 
structing the said parts of cotton gins, to increase the production of the 
machines. 

307. J. [PeTriz, Rochdale, Lancashire, ‘‘ Washing or scouring and drying 

wool, d&c.”-—Dated 31st January, 1872. 

This invention relates, First, to apparatus designed to take the place of 
“ brats,” or other such arrangement used for conveying the fibrous mate- 
rial to or from or out of the washing or scouring machine. For conveying 
the materials in drying machines the same apparatus is employed, and 
when fans are used swing doors are adapted to the air passages. 

315. W. R. Lake, London, * Looms for ing.” —A icati Dated 

lst February, 1872. 

This invention consists , Beaty means for operating the picker staffs 
as hereinafter more full,  Repe The inventor uses a single cen 
obliquely grooved cylinder with « a a single lever and links for the —— 
outward operation only of the picker staff. Springs are 
operate the — staffs by = ion, and these springs and the inks 
alternately draw inward, thew lower ends of the picker staffs and release 
them previous to their throwing the shuttle. Jointed spring levers are 

so arranged in combination with the picker staff under the slay 

that the picker staffs themselves, which are retained in an outward posi- 

tion by said levers, automatically release each other alternately at the 

proper moment. 

331. W. WALKER, Liverpool, A nag 4 of ‘hard-topped’ and ‘ soft-laid’ 

twine, &c.”— Dated 2nd February, 1872. 

PR... consists in arranging the yarn or strand bobbin around a centre, and 

them, by P from a friction-wheel toall keyed, on 
t, the top of 








a a + iow which carries the forming tube fitted with 
a pair of grooved draw-rollers having their axle at right angles to the 
shaft, and one coal which carries a bevelled wheel which travels in a cir- 
cular’ stationary race, which encompasses the hollow shaft. The lower 
end of the shaft is fitted with a bevelled wheel which gears into or 
impinges on a bevelled wheel on a horizontal first-motion shaft. Imme- 
diately in line with this hollow shaft is a second hollow shaft which 
forms the hel at of the re | reel flyer, and to which is keyed 
Ww. 





machine the aforesaid bar is placed —s _ an bw aauisares 

put in and the is moved — till the packing of 

tae whole pavement is finished. 

1354. J. Imray, London, nga apparatus of railway points and 
signals.” —Dated urd "May, 1 872. 

This invention relates to a mode of and apparatus for interlocking the 
leversemployed to work railway points and signals. The levers fitted 
with spring catches of ordinary construction = o? in a row, and 
each lever works within a slot in a roc! is slot has side 
notches at eaeh end, in which notches the lover i i held at either end of 
its stroke. The rocking shaft is worked by the action of the spring 
catch of the lever, so that the lever is released en a notch when the 
spring catch is closed by hand before eae the lever, and is engaged 
in a notch when the spring catch is let ter moving the lever fully 
over. Some of the rocking shafts work Sh ngtadinally sliding bars, on 
which are fixed stops, poe others of the rocking shafts have lips which 
either obstruct or are obstructed by some of these stops, the stops being 
arranged so as to effect the required interlocking. 

2295. W. 8. Hupson, Paterson, New Jersey, U.S8., “ Locomotive engines.” — 
Dated 31st July, 1872. 
The improvements relate more especially to locomotives adapted for 
be used heavy trains at moderate sj , but some features thereof may 
with much a on lighter ‘and quicker running machines. 
d for either narrow or wide gauge. The 
First part of the faventien relates to oblique equalising levers, which sup- 
port a part of the weight of the locomotive, and also to a peculiarity of 
the construction of a part at the centre of a truck or half truck, and the 
— ment of the draw-bar to ) ag h the same. He extends the 
through an anes & the a block of the truck. The 
novelty in the truck lies in 
positions, very near the centre, an within what may be called the 
centre pin. e centre is formed with an — casting, which is — 
within a stout id framing fixed to and wow BY. OE 
framing. The sides are plane, and the entire casting is 
horizontal section, and open so that the draw-bar may move freely 
through it. The cthene ae levers twin on centres constructed 
and firmly supported under the main . The top of the casting 
closed, so that the motel is exten across over this opening, 
causes the casting and its joe ta ay and thus the whole » to be 
loosely locked to the locomotive by the aid of the draw-bar. In case 
calierens or other Fee ae the oak is permanently hung to 0 the 








block pone Pay bm Banya Bagpee 
te central — AE the frontend of the locomotive Sp Bmp a 
lever which he terms a and a deve end aft le lever. 
Sus cpeomiion ef Uae pts ch thd temecd end af tao necastine closely 





second bevelled wheel on the first motion 
shaft. There li d motion ar d with 
the take-up ce tor laying the finished condage < on the reel, a a 

Sing eee for driving the screw gear from below, also for applying 
req ag ode - the take-up the whole apparatus being Teotated 
in a suitable fra 
344. A. V. sansa London, “‘ Terry and cut-pile carpets, dc.”—A com- 

munication. —Dated 2nd February, 1872. 

This invention relates to the manufacture of terry and cut-pile fabrics 
and imitations of terry fabrics, to be used for carpeting, rugs, mats, and 
like purposes, with two faces, either of which may be presented upward 
or outward. 

380. S. MENDEL, Manchester, “ Applying colour to oeepr stamping trade 
marks on woven fabrics.” —Dated 6th Fe ae 187: 

This invention consists in so constructin 3 the colour troughs and 

supplying the — -f them t that trade marks of two or more colours 

Pp thereby p trade marks that 
pon aa poe ane. B, ane ‘more easily recognised than those produced of 
one colour in the ordinary mann 














Class 4.—-AGRICULTURE. 
Including Agricultural Pn. _ Implements, Flour 


276.’ R. Guasspoot, Hemel Hempstead, Hertfordshire, “ Alarums and indica- 

jaw Rg aa Seed apparatus.”—A communication.—Dated 29th Jan- 

This "contin relates, First, to an automatically acting means of 

gra all the attention of the attendant a the supply of corn or other 
‘alls short and when the stone is not 


314. W. A. Gress, and 
Xx ob Sa _ a Essex, A. Borwick, London, “‘ Drying.” 

This im 2 Se cuattention Ao ees 
olnir al Gerdes in Gibbs’ specification, 
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No. 2145, 1870, with an air chamber which communicates with the dis- 
end 


of the cylinder, hot air being passed through 
and* the chamber. The air duct may be stationary or it may be 
caused to revolve, and it may have one slit or several slits. The revolving 
case may be mounted in a casing or chamber so arranged that hot air may 
circulate th h the interior of the said case and around its exterior. 
by the air ducts or otherwise are used when required to 
bstance being dried from the cylinder. In some cases the 
h a heated metal case or double 
fed into the cylinder. In tion with the arrange- 
a smaller revolving case set in the hot air chamber 
may be used to complete the di of the substance after it has passed 
through the first cylinder. The draught over the drying floor may be 
increased by a current of air through a coiled pipe set in the air 
chamber hereinbefore descri When noxious gases are given off by 
the substance being dried they may be passed through a furnace and 
thereby destroyed. Several revolving cylinders of the kind described 
may be combined with one drying floor and hot air chamber. Instead of 
a revolving cylinder an open soe, either stationary or oscillating, and 
furnished with the air duct, may be used, the substance to be dried being 
moved as required by an endless web or creeper, or by an endless chain 
provided with tines, or by tines moved by chains. In drying some sub- 
stances, such as hay, the trough ma; set at an angle, so as to deliver 
them on to a stack or upper floor. e trough or cylinder may ti 
be dispensed with, the hay or other substances to be dried being strewn 
on the ground at each side of the air duct, and shaken up by forks sus- 
pended from and actuated by levers affixed to a rocking shaft, or by tines 
carried by an axis, which is eaused to travel backwards and forwards 
on a suitable frame. When sheaves are to be dried they are spiked on 
vertical perforated pipes branching out of horizontal pipes, through 
which hot air is forced. 


Class 5.—BUILDING, 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, dc. 

269. D. T. Boste., Brighton, ‘‘ Dry earth closets and urinals.”—Dated 27th 
January, 1872. 

According to this provisional ification the pan of the closet fs 
formed of such a shape that the solid and liquid excreta are kept separate 
the one from the other, and are caused to pass away into separate 
receivers. An earth measuring apparatus is also described which is 
applicable both to earth closets and earth urinals. 

322. E. Luoyp, Westgate, Grantham, Lincolnshire, ‘ Protection of flowers, 
&e.”"— Dated 1st February, 1872. 

This consists in making the sash or frame proper of a combination of 
single and double grooved or channelled bars so arranged that the panes 
or sheets of glass or other material can be slid into position without the 
use of putty or other cement. The sashes or frames can be arranged as 
top or side lights of conservatories, green houses, hothouses, and similar 
buildings, or as separate frames with gutters for attaching to walls or to 
brackets thereon. 

357. J. L. Norton, London, ‘‘ Stables, sheds for cattle, and slaughter-houses, 
and in paving and flooring for the sane, &c.”—Dated 3rd February, 
1872. 

This provisional specification describes forming the central part of the 
floor of a stable horizontal and of openwork paving or grating, whilst the 
two side portions slope downwards towards the central = of paving, 
below which are inclines leading to a pit or to a gutter. The openwor! 

vaving or grating of the central strip is supported on wooden bearers 
sete part of a wooden frame, which is dropped into a recess formed 
to receive it. Frames covered with matting are in some cases hinged to 
the sides of the stall. Paving suitable for the central strip and pavings 
suitable for the side strip are also described, and these may be used for 
paving other surfaces. 

386. R. Tittey, Birmingham, “‘ Louvres and louvre blinds.”—Dated 7th 
February, 1872. 

According to this invention the louvres are made to turn upon axles 
situated near their inner edges, so that when the louvres are opened 
they do not project inside the carriage, the projecting parts of the louvres 
being external. The louvres are jointed to the inner face of a flat rod 
crossing the middle of the louvre blind ; the, raising and lowering of this 
vod closes and opens the louvres. The bottom of the rod slides in a 
guide on the lower — of the blind frame, a spring in the guide press: 
upon the rod and producing sufficient friction to maintain the rod an 
louvres in any position to which they may have been brought. The 
closing of the louvres is insured before the blind frame is let down into 
the lower half of the carriage door by means of a slide connected with a 
lever jointed to the top of the actuating rod of the louvres. The upper 
part of the slide crosses the top edge of the frame, and when the louvres 
are opened stands a short distance above the said top edge. On lifting 
the louvre frame to its full extent, preparatory to its de ion into the 
lower half of the carriage dour, the cross piece of the slide strikes against 
the upper edge of the door frame, and being Pag wr down thereby 
acts upon the actuating rod described, and closes the louvres. 











Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
267. J. Woopwarp and J. Emme, London, “‘ Breech-loading fire-arms.”— 
Dated 27th January, 1872. 

This invention relates to certain improvements upon the invention for 
which letters patent were granted to Edwin Charles Hodges, bearing 
date the 3ist day of Jan , 1872, No. 251. The invention therein 
described consisted, First, in the addition of two pins to the sliding bolt, 
which engaged with two square projections on the barrel lump, for the 
purpose of giving greater security in locking the barrel; and, secondly, 
in providing the upper surface of the bolt with a projecting incline, acted 
upon by an incline on the barrel lump, for getting rid of the unpleasant 
jerking theretofore usual when the heed of the barrels was being 
closed. The object of this invention is to attain the same objects by the 
following improvements :—They do away with the incline on the lump 
and with the incline ty ane mee on the sliding bolt, and substitute for 
the last a small box-like projecting piece for steadying the action and 
working of the sliding bolt ; and they form the bolt and pins in one piece 
instead of securing them together 7 screws, and lengthen the pins, and 
slightly curve the upper part of the face of each; and they form the 
~~ ions of a somewhat tria‘ r section with curved faces, and pass 

em through the hook-like or front lump of the barrels instead of the 
rear lump, and so nearer the fulcrum pin on which the barrels hang, so 
that during the whole action of closing the barrels the rear curved faces 
of the triangular projections bear st the upper curved portions of 
the faces of the elongated pins of the bolt, and so gradually force the 
same backwards till they clear the same, when by the action of the spring 
the bolt is forced forward and so securely hold the barrels, whilst by the 
same means the desired object of closing the breech without the usual 
jerking is effected. 

268. D. O. MacompBer, London, “‘ Manufacture of ordnance.”—Dated 27th 
January, 1872. 

The said invention relates to the construction of ordnance of sections 
of wrought iron welded together. The said sections are set or expanded 
either before or after welding together by pressure from the centre, 
until the strain of such pressure is equalised between the inner and 
outer surface of said sections or ie chamber for containing the 
powder, which is ——- is closed at the rear with a screw. A gas 
check, formed of a steel or other metal barrel or open cone, is made to 
fit the rear of the breech chamber. The charge may be fired by a needle 
or by the usual fuzee. 

335. H. A. Vernon, Tilbury Fort, Essex, “‘ Trail of field-guns.”—Dated 2nd 
February, 1872. 

Adjusting springs under the gun carriage, which neutralise the recoil 
of the gun, anda hanical arrang t for adjusting the trail of the 
gun, whereby the necessity for limbering and unlimbering is avoided. 
343. E. Jones, Birmingham, “ Cartridge cases.”—Dated 2nd February, 


1872. 

This invention relates to the manufacture of solid cartridge cases, and 
also to compound cartri cases or those cases which are provided with 
an attached metal base, chief object being to effect an economy in 
their manufacture, 





Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, ‘anufacture of Dress, dc. 

273. aa Liverpool, “ Manufacture of caps.”—Dated 29th January, 


This invention consists in substituting a woven woo! fabric felte 
into the required form in lieu of the knitted fabeios' 4 now ened oe 
the purpose indicated in the title, and producing the articles without 
seam. 

289. J. Warp, London, “‘ Modes and means for securi ings to od 

eat Bist January, 1812. a ‘oeoesapetecp es: 
from to hi 

wire under the lobe of the ear. en ee Comme 

291. E. BartHetmes, Berlin, “ Shuttle sewing machines.”—Dated 31st 

invention relates, First, to a mode of f the cloth by square 


eeding 
motion whereby a more regular stitch is formed than by the nary 
methods of moving the cloth. 8 dly, to a peculi conatwastion of 








shuttle which will allow of any desired tension being given to the thread, 
and the tension to be continued up to the last end of the thread. 
Thirdly, to a mechanism called “ vibrator” for lifting the cloth-presser 
temporarily, so that when executing ornamental work the necessary 
short movement may be made without damaging the cloth. Lastly, toa 
needle-holder for fastening shankless needles, which are very cheap in 
comparison with those having shank. 

353. W. BLunpe ct, London, ‘‘ Compound cape, applicable also for use as a 

"— Dated 3rd February, 1872. 

This invention consists in a novel bination and arrang t of 
parts whereby an improved compound waterproof cape is produced 
which, when not worn as a cape, may be used as a bed or in parts serving 
as a railway travelling rug or otherwise, and — of this compound 
cape are —- also for carrying water or other liquid when travelling 
and for other purposes. 

397. J. Harris and D. Normincton, Birmingham, “Joints of metallic 
bedsteads, sofas, dc.’ —Dated 7th February, 1872. 

According to this invention a block is cast on the ends of the angle 
bars consisting of two branches, one horizontal and the other vertical, 
the said branches projecting a short distance beyond the inner and outer 
faces of the bars. The front and back faces of the blocks are slightly 
inclined. These blocks are dropped into recesses of a corresponding 
shape formed in the corner block. These joints are very strong and 
steady, the vertical branch of the block on the angle bar giving steadiness 
and rigidity in a vertical plane, and the horizuntal branch of the block 
giving steadiness and rigidity in a horizontal plane. 

398. E. Morratu, Redditch, Worcestershire, “ Sewing machine needles.” — 
Dated 7th February, 1872. 

This invention consists of improvements in reducing machines by 
which the blade and shoulder parts of sewing machine needles are 
reduced or shaped by a turning process from lengths or pieces of wire 
having the diameter of the stems of the needles to be made. The cutter 
is supported in a slide rest, which has a traversing motion given to it to 





carry the said cutter against the rotating length of wire fixed in the 


spindle of the machine. These improvements consist principally of an 
adjustment wheel on the end of the adjusting screw of the cutter for 
giving a very fine adjustment to the said cutter for the formation of the 
blade part of the needle wire, and also of a defending arm on the said 
screw acted upon bya fixed upright of the machine for withdrawing the 
cutter at the proper time for the formation of the shoulder part of the 
needle wire. The adjustment wheel is divided on its periphery, and is 
prevented from rotating by a tooth or pawl engaging in one of the 
divisions of the said wheel; the said wheel is, however, capable of sliding 
on its locking pawl or tooth. The motion of the depending arm is limited 
by an adjusting stop, a jointed catch fixing the said arm and preventing 
the advance of the cutter, while the slide rest makes its return motion 
after the needle wire has been shaped. By these improvements oo 
uniformity in the size and shape of the blade and shoulder parts of the 
shaped or reduced wires are secured, little waste is made, and the 
adjustment of the cutter is effected with great accuracy. 

619. C. Torr, Gravelly Hill, Warwickshire, “ Balance cover sor hot water 

jugs, &c.”—Dated 28th February, 1872. 

The object of this invention is to provide a self-acting balance cover 
for the vessels referred to in the title, of a simple and inexpensive 
description, and this the inventor achieves by forming a cover of a size 
and kind adapted to the top of the vessel to which it is to be applied, and 
causing the same to be evenly balanced over the said top or aperture by 
being suspended in opposite sides of the vessel by means of a pin running 
across the centre of the lid and cemented thereto, the two ends or 
extremities of the said pin constituting together the axis upon which 


the lid works. It will be understood that a suitable recess is formed in | 
each side of the vessel for the extremities of the said pin to take in; and | 


by preference these recesses or bearings are made ina slightly oblique 

direction towards the lip part of the jug, so that when liquid is poured 

from the jug the cover may not fall off. 

2269. H. 8. FLoop, San Francisco, California, “‘ Corset.”—Dated 30th July, 
1872. 

The object of this invention is to provide a corset for female wear 
which can be partially opened and turned down in front without the 
necessity of unfastening the entire corset. This is accomplished by the 
employment of a hinge or other joint at the desired point on the front 
steels, so that - unhooking or otherwise unfastening the upper portion 
it can be turned down and thus expose the breast. 

2288. T. Laycock, Skipton-in-Craven, Yorkshire, ‘‘ Sewing machines.” — 
Dated 31st July, 1872. 

These improvements are for preventing the breakage of needles, 
insuring a better loop and less liability of mis-stitches. The course of 
the needle is entirely free from the shuttle race, except when the loop is 
formed for the point of the shuttle to enter. An apparatus or presser 
attached to the machine bends the needle towards the shuttle and forms 
a better loop, when the presser is withdrawn, and the needle returns to 
its position. 

2311. D. Warrremore, Boston, U.S., “‘ Pegging boots and shoes.” —A commu- 
nication.—Dated 2nd August, 1872. 

This complete specification describes the invention, the object of which 
is to produce a simple, strong, durable, and reliable machine for pegging 
boots and shoes, and by which the manipulation required of the operator 
may be performed with greater ease than by the arrangements heretofore 
employed. The nature of the said invention consists as follows :—In the 

bination and arr it of the feed mechanism or sleeve with the 





peg driver and awl. Mechanism for operating the feed sleeve. Mechanism 


or means four effecting a direct and convenient movement of the peg wood 
or severed peg to the driver. Mechanism or means for shifting the line 
of pegging without stopping the machine. Means of preventing any back 
movement of the pegwood while being cut by the knife. Mechanism for 
holding the pegwood in its passage to the driver. The application of an 
adjustable brake to control the movement of the shoe feeding sleeve, or 
prevent any back action thereof. Mechanism for compressing the peg- 
wood. The a ement of the knife with respect to the pegwood 
passage and the driver, whereby by a lateral thrust of the knife a single 
peg is cut from the strip and driven before another is severed. In 
making the sides or mouth of the pegwood carrier adjustable, in order to 
compensate for any wear thereof. In a new device for guiding the awl 
and driver. In an improved stop motion for arresting the action of the 
machine. In an improved jack for supporting the boot or shoe, and 
enabling it to be turned and maintained in any desirable position while 
being pegged. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

271, N. Ennor, New Cross, Kent, “Crushing, stamping, or pulverising 

ores.” —Duted 29th January, 1872. 
One or more series of stamps worked by lever arrangement, which is 


also applicable to pumping and other purposes. The grates for the stamps | 


are of saddle-back shape. 


277. J. E. T. Woops, London, “ Furnaces for chemical purposes.”—Dated 
29th January, 1872. 
In constructing the fire-bridge of the furnace hollow, and fixing therein 
a steam and air pipe to force air over the hearth. 


279. W. R. Lake, London, “ Gypsum cement.”—A communication.—Dated 
80th January, 1872. 

The inventor reduces natural anhydrite by any known mechanism to 
coarse grained powder or a finer one, and mixes it with 73, 5°/, of limestone, 
powder, or chalk. The mixture thus obtained is heated on the body of 
a puddling furnace, so that it becomes liquid, and then is crutched by 
iron tools through a side opening and cooled. The furnace is then again 
filled up. To melt the mixture he uses the well known furnace of 
Siemens, as it is a to puddle pig iron, or any other furnace by 
which a temperature of 2000 deg. Cent. can be obtained, the melting of 
the mixture being only obtained at full white heat. 

282. J. Box, London, “ Condensing peat for fucl.”—Dated 30th January, 
1872. 

The peat is completely disintegrated in a mill called a disintegrator 
working in sufficient water to cause it to form a pulp of the consistency 
of Ce ogd yo It is then passed through a kind of sieve or strainer to 
remove all ligneous and other ext: b and ted into 
carefully drained reservoirs. When drained to the consistency of clay 
as |e mera for moulding bricks it is cut into oblong squares. When 
sufficiently dry to be handled it is removed to racks or frames to harden. 
The oven consists of two, three, or more —_ of plate iron the 
diameter of each being five times the height. top cylinder diminishes 
in size at the top to nearly one third of the diameter of the bottom, and 
a cap, is placed on the top also of iron plate. ro) with doors 
are to give air. When in use the cylinders one on the 
top of the other are set over a hole dug in the ground of a diameter rather 
less than the cylinders. The peat is then packed by a man who 
has a knowledge of charcoal burning who attends to the fire. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ‘CHANGE IN BIRMINGHAM YESTERDAY : Quotations strong for 
best iron : Second qualities yielding a little—MERCHANTS’ PRICES 
—THE MARKET QUOTATIONS FOR FINISHED IRON—THE FUTURE 
OF PRICES—THE CANADIAN DEMAND—PIG 1RoN : Prices: De- 
mand —CoaL: Short supply. 

In Birmingham to-day (Thursday) finished iron of first quality 

well maintained its position, and for some denominations the 

inquiry was large. e second-class makers were scarcely so firm 
as they were, and certain of the merchants who have stocks are 
offering to supply the necessities of consumers under their printed 
rates. Fair orders continue to be received from the United 

States, from Australia, and New Zealand, from the West 

Indies, from the ports on the Mediterranean, and from 

Holland for Germany. Only the home demand slackens to any 

perceptible extent. The home markets are decidedly quieter, and 

the consumers are all very bare of stocks, and are still sending 
| forward specifications that demonstrate this and that assist to 
prevent any conspicuous weakening in the quotations of the bulk 
of the makers. Bars are £15 to £16 12s, 6d.; plates, £18 to £19. 

and on to £20 and £21; skeets are £20 to £24 for best singles o' 

24 gauge; hoops are £19; and strip, £18 to £22. Galvanised sheets 

| vary from £27 15s. to £36 15s., but the more general price is £35 

| per ton at the works. 

Prices must be 1egarded as having reached pretty much the 
maximum. The higher railway rate will hasten a return to less 
exorbitant quotations, and if the harvest should be unfavourable 
a visible change in favour of the purchasers of other than first-class 
iron cannot be long delayed. 

The last expressed demand from Canada was but small ; indeed, 
the orders to hand by the mail delivered on Tuesday were com- 
paratively insignificant ; but this is what was expected, for the 
consumers have already expressed their wants, and they know 
that what they now order, if they should be able to get it at all, 
will have to be paid for, in respect of manufacturer’s prices and 
carrier’s charges, at rates that will make the goods nearly three 
times dearer than in the average of years. 

Pigs were not selling much this afternoon. Most consumers 
have made their purchases for the present. Finished iron firms 
complained less of the rate of deliveries, but they could most of 
them receive what they have ordered more freely than it appears 
possible to get them. Northampton pigs are offered at £6 10s. to 
£6 15s.; and North Staffordshire are the same price, Cinder 
pigs are £6 to £6 5s. ; all mine are £8 to £8 10s., and seconds are 
£7 per ton, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON TRADE—GIGANTIC LIMITED LIABILITY 
CONCERN—THE IRON AND STEEL INSTITUTE: Successful meeting 
at Glasgow— REMINISCENCE OF Mr. DANKS— ERECTION OF NEW 
FERRIE FURNACES—THE EDINBURGH WATER SUPPLY—THE 
COAL TRADE: Prospective advance of prices : Miners’ meeting. 

DvRING the last few days the pig iron market has been characterised 
by less firmness than usual, and, as a consequence, there has been 
aconsiderable fall in prices. Last week warrants were quoted as high 
as 133s. cash ; to-day they do not rise above 121s. to 122s, This is 
a great fall, and tends, as might be expected, to make producers 
anxious. Collaterally with this decline in prices there is an evi- 
dent determination on the part of consumers to hold off a little 
longer, in the expectation of a still greater fall, and only for the 
most pressing requirements is there any demand worth speakin 
of. This is obviously the beginning of the end. The abnorma 
rates that have prevailed so long are doomed to a fall, although 
they may not fall, like Lucifer, ‘‘ never to hope again.” On the 
| contrary, the quotation for makers’ brands is kept up with as 
much animation as ever, and although inquiries are less numerous, 
the demand has not suffered any abatement. Warrants are not 
likely to touch 140s. to 150s., but they are very likely to keep 
above 100s. Contracts have recently been booked on that basis, 
Consumers regard 100s, to 110s. as the probable mean in the cost 
of pig iron for the next six months; but, of course, producers 
take another view of the matter, and are not disposed to make 
any abatements. It is fortunate and satisfactory that the demand 
is so genuine, and that, however prices may fluctuate, no absolute 
crisis is to be apprehended. 

For some weeks past a rumour has been eurrent on ‘Change 
that one of the largest iron-producing concerns in Scotland was 
about to be transferred to a limited liability company. I am now 
in a position to inform you that the rumour had, like most rumours, 
a basis of truth. The concern in question is that of Messrs. Merry 
and Cunninghame, the largest ironmasters in Scotland, with the 
exception of the Messrs. Baird of Gartsherrie. The capital is fixed 
| at a million and a-half, and the vendors guarantee a dividend of 

10 per cent, for the next ten years, This, surely, offers a rare 
| opportunity for investors. It is needless to say that 10 per 

cent. does not represent a tenth part of the profits of the firm 
| during the last year. Three ironworks are owned by Messrs. 
| Merry and Cunninghame—the Glengarnock, the Ardeer, and the 
| Carnbrae. The two former are in Ayrshire ; the latter is in 
| Lanarkshire. There are twenty blast-furnaces at these works, 
| and their total annual production is upwards of 150,000 tons of 
| pig iron per annum. Besides their blast furnaces, however, the 

firm own extensive mineral leases in Lanarkshire, Renfrewshire, 
| Stirlingshire, and Ayrshire. What the reasons are for the transfer 
| of the works I am unable to state. I can only assign it to a dis- 
| a. on the part of the present proprietors to retire into private 
ife. 

The meetings of the Iron and Steel Institute, which were brought 

to aclose on Thursday last; have been decidedly successful, Several 
English members have informed me that, taken as a whole, it was 
the most successful meeting that the institute has yet held, and 
that the unbounded hospitality displayed by the Scotch iron- 
masters has exceeded all past experiences. The committee of 
gentlemen who had charge of the local arrangements certainly did 
not come short of their duty. A most sumptuous luncheon was 
te eae each | gratuitously, special trains ditto, dinners and 
uncheons at public works ditto; and then there was the local 
committee’s dinner on Thursday night, and the excursion to Loch- 
long and Lochlomond on Friday. The institute will have carried 
ee! with them sunny and pleasant memories of ‘‘ Auld Scotland,” 
and Glasgow is soon likely to appear on the cards for another 
visit. 

Speaking of the Iron and Steel Institute reminds me of a 
reminiscence which is told of Mr. Samuel Danks, one of the 
visitors to the Monkland Iron and Steel Works, in which some of 
your readers may, and doubtless will, feel an interest. It is to 
the effect that, while passing through these works, Mr. Danks 
took special delight in pointing out to a number of his fellow- 
visitors the puddling furnace at which he had worked for some 
time prior to his departure to America in the year 1844, at 
which time a very la: proportion of the puddlers and millmen 
in the Scotch ironworks were Englishmen, or of English descent. 
In that year there was a breakdown in the forge, which bade fair 
to throw the men off work for at least a fortnight, and this circum- 
stance determined ‘*Sam,” as he was familiarly called, to set off 
for America along with his mother and the rest of the » we 

h d that when he left there was a small balance 








302. C. Woop, Middlesbrough-on-Tees, “‘ Cooling blast furnace or lting 
Surnace slag or scoria as it runs from the furnace, and loading the same 
into wagons or trucks in a solid state.” —Dated 31st January, 1872. 

According to this ional the to flow on 
to a circular revolving table or trough, on which it solidifies. The table 
or trough carries it round to a fixed scraper, which removes it from the 


table or trough and directs it into wagons. 


so happ his 

favour at the pay office, but being indis to risk a i 

for leaving, he sent his mother to get the wages due to him, the 

total amount of which was only 5. 8d. Mrs. Danks saw Mr. 

—— one of the partners, at the pay office, and on being 
or 
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Cs 








asked the balance, he desired her to send Sam himself, bu 
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Sam declined to put in an appearance. On the occasion of the 
recent visit to the works he was much disappointed in failing to 
see Mr. Buttery, his former paymaster, as he had firmly resolved 
to inform that gentleman that Sam had now come in person to 
get his lying time. 

The water supply of Edinburgh has been a source of com- 
plaint for a long time past, and arrangements are now being made 
with a view to supplement it. Mr. Hawkesley, C.E., and Mr. 
Leslie, the consulting engineer to the Edinburgh Water Trust, 
have just been engaged in examining the various sources from 
which an additional supply of water can be obtained for the 
city. I understand that these gentlemen think favourably of 
the river Lyne, and it is probably this stream that they will 
recommend, but at yet the project is too immature to say more 
about it. ; 

The subject of our coal supply is still a fertile source of com- 
ment and complaint. In several districts the miners are up in 
arms for a rise of 3s. per day, which granted, would be more 
than equivalent to the value of their whole week’s wages not 
many years Speaking to a coalmaster the other day on 
the subject, I said, ‘* But you will surely never afford to grant 
such an «enormous demand?” ‘* Well,” he replied, ‘we must 
just take it out of the consumer, and so long as we can get our own 
terms from the consumer it would be folly to lock out or quarrel 
with the miner.” This seems to me to be the general view taken 
of this subject, and it is one that the public alone can remedy. 
It may interest those concerned to know that, if the demand for 
3d. more per day is complied with, it will mean an advance of at 
least 5s. or 6s. more per ton of coke. Things, therefore, so far 
as the dearness of fuel is concerned, are not yet at their worst. 
A large meeting of miners was held at Kilmarnock on Saturday 
last. One of the speakers argued that the masters, not the 
miners, were the real gainers by the dear coals. He asserted that 
the wage of the Ayrshire colliers was only 5s. 10)d., including the 
last rise, and that the employers would pocket nearly £1 18s. as 
extra profit at the present rate of coals. They would be per- 
fectly satisfied with the principle cf arbitration if the masters 
would agree toit. Afterwards the following resolution was pro- 
posed and carried : —‘* We request the coal masters of this county 
to form a board of arbitration, composed of an equal number of 
employers and workmen, to arrange the present dispute in regard 
to wages, taking as a basis of settlement the price of coal and 
the rate of wages which ruled a twelvemonth ago.” The following 
resolution was also agreed to :—‘ That, if our employers refuse 
to regulate our wages by means of arbitration, we, the miners 
present, hereby pledge ourselves to use every effort to obtain the 
highest wages the market will afford.” 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE: Prices unaltered : The jinished 
trade: Founders, engineers, and shipbuilders—ANOTHER MARKET 
DAY AT MIDDLESBROUGH—PRICES. 





THERE was a large attendance on ’Change at Middlesbrough on 
Tuesday, but there was less business done than has been the case 
for several weeks. Inquiries for all kinds of iron were reported 
numerous enough, but it was stated that buyers were evidently 
holdimg back in the hope that prices would recede. For delivery 
next year No, 3 was quoted variously at 100s. and 110s, per ton, 
and for immediate delivery 2s much as 5s, and 10s, per ton extra 
was asked. The fact that the Glasgow iron market has fallen con- 
siderably does not appear to have affected Cleveland yet, but there 
is no doubt that the general demand for iron is a little easier. 
Sellers are unwilling to admit this, but I believe it to be true. 
Great portions of heavy contracts for pig iron which is being sent 
from Middlesbrough to France and Germany are yet to run, and it 
will be some months before makers get on to the contracts booked 
at the high rates which have recently been ruling. I firmly believe 
that when they do begin to work off those high-priced contracts 
they will quickly get through them, and will find the greatest 
difficult in obtaining 1 ls at anything like such quotations as 
have lately been ruling at Middlesbrough. The production of 135 
huge blast furnaces in full operation is something enormous, and it 
will require a very heavy demand to keep them going and to occupy 
those new furnaces which will soon be ready for blast purposes in 
the growing Middlesbrough district. It was known on ’Change 
that the mincowners had agreed to hold a meeting to consider 
what steps should be taken with regard to the application from 
the Cleveland ironstone miners for another advance of 2d. per ton. 
This question being in abeyance made buyers more hesitating 
ubout immediate requirements than they would otherwise hhve 
been, and various speculations were indulged in as to the probable 
action of the masters. 

In the finished iron trade there is little new to report. 

Founders are exceedingly busy. Engineers have plenty of work 
on hand, but inquiries are not so numerous as they were. In 
shipbuilding there is great activity. Most of the yards will be 
kept in full swing for the next six months, but unless some more 
orders come to hand it is difficult to say what several of them will 
find to do after that period. A number of splendid vessels are 
now in various stages of progress on the Tyne, Wear, Tees, and 
Humber. 

Since the establishment of an iron market at Middlesbrough, 
Tuesday has been the day on which makers, brokers, merchants, 
and agents have met. Eusiness has increased so rapidly on Tees- 
side, and the great convenience of men engaged in trade seeing 
each other more frequently being felt, it has been resolved to hold 
a second market-day at Middlesbrough every Friday. The first of 
those market-days, which, it is hoped, will prove a great 2 con- 
venience as the Tuesday’s meeting on Change, will be held to-day 
(Friday). 


The prices of iron are the same as last week. 














WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

MOVEMENT AMONGST THE TIN-PLATE WORKERS: Large meeting to 
be held at Newport, Moninouthshive—EXcELLENCE OF THE IRON 
TRADE: Blaenavon cold pig: The leading ironworks ; Russian 
customers ; Improvement with the workmen—H1IGu RATE OF COAL. 

THE agitation amongst the industrial trades of Wales, beginning 

with the colliers, and extending to the ironworks, has now reached 

the tin and tin-plate workers. The Treforest millmen, washers, 
and others, have led the van, and on Saturday an important 
meeting was held by them to consider the existing state of things. 

It transpired that the proprietors of Treforest Works were not 

strongly opposed to an advance, but they did not care about taking 

the initiative. If others led the way they would follow. This was 
an encouragement, and on the strength of it the Treforest men 
decided upon sending delegates to a general meeting to be held at 

Newport, and at this meeting it is expected that decisive measures 

will be taken, The tin-plate trade is at present in a flourishing 

state, especially in Monmouthshire: The iron trade generally 
continues good. At Cardiff, the shipment of rails for America, the 

Continent, and for Russia, has been large; and, in addition to the 

rails and bars which form the leading feature, we note an increase 

in miscellaneous iron, such as hoops, bolts, anchors, &c. Some of 
the works, too, are gaining an excellent name for the sample of iron 
turned out. At Blaenavon, for instance, the ‘‘cold” pig made there 

is cited as forming, with a certain percentage of Northern iron. a 

sample not to be surpassed in the country. But in many of the 


ironworks visited of late I could not fail to observe a marked at- 
tention paid to quality. Within the last few days I saw some 
tirst-rate rails made at Cyfarthfa and a capital pig at Plymouth, 
but in the latter place ‘some’ of the old arrangements about the 
furnaces require to be modernised for economy sake, Still, the 





changes wrought there are simply marvellous from tlfat well- 
known era of Mr. Hill’s when the rgfuse tipper-away was shown 
afterwards to contain so large a percentage of iron that it was 
worth working up again. 2 

Dowlais continues in remarkable activity, as was evidenced last 
week by a despatch to Cardiff alone of .4556 tons, one of the 
largest I recollect. No works in the whole of Wales come near 
this—though Aberdare, Cyfarthfa, Ebbw Vale, and Tredegar take 
high rank, It is encouraging to note that, unlike last year, Rus- 
sian orders are more scattered. Ebbw Vale and Dowlais ex- 
ported largely to Odessa last week. Probably, however, 
a fair American order is held by our ironmasters in better 
esteem than a Russian one. The Czar is well represented, and the 
article to pass muster must be both low in price and good 
in quality. Holbeck, Amsterdam, Messina, Canada, and Caldera 
figure on the books of Welsh ironmasters to a respectable amount, 
and on the whole a good paying trade is carried on, I am afraid 
to state what would be the returns of such companies as Blaenavon 
if the men worked as the managers would wish them. But the 
men are improving. The excessive price of every article of con- 
sumption is beginning to tell. At one ironworks I visited during 
the last week I could not help but think so, as I saw the strenuous 
efforts put forth; the men really seemed to work with a will. 

There has been less agitation amongst the colliers this week. 
The strike amongst the bituminous colliers is virtually at an 
end, the masters having conceded the 4d. demanded. This 
makes within a fraction 50 per cent. advance within the last six 
months, 





NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.} 

CONTINUED ACTIVITY OF TRADE: Demand for railroad requisites : 
Prices of iron, Staffordshire and Swedish: Dearness of coal : 
Proposal to import coal into Yorkshire —ADVANCE OF FOUNDRY 
GOODS. -ACTIVITY IN THE EDGETOOL, FILE, AND SAW TRADES: 
Demand for inachinery ;: Tardy deliveries -COLLIER’S AGITATION 
—NEW BLAST FURNACES AT ILKESTON AND PaRKGATP, &c. 

THE greatest possible activity still prevails in almost every branch 

of trade, the most notable instances being—as indeed has hitherto 

been the case—the heaviest branches of the iron trade, such as the 
manufacture of rails, tires, crossings, and other railway perma- 
nent-way requisites. The demand for the class of goods just 
named appears to be a healtby one, and is by no means confined 
to a single continent, but extends to every part of the civilised 
world. From Russia—almost our best customer for some years 
past in this particular line—from India, Germany, the United 
States, and even Japan, orders continue to arrive, in many cases 
being bulky. The United States are straining every nerve in 
order to supply themselves ; but they are as yet far from being 
able to cope with the great and increasing needs ‘of their own 
expansive railway systems, What is true when said of rails and 
the like is equally veracious when locomotives are alluded to. 

For many years past there have been no such numbers of locomo- 

tives exported as at present. In this department Mexico, Brazil, 

India, and other ‘‘ foreign” Powers are the best customers. I 

understand that some of the engine works between this and Leeds 

have as much work on hand as will serve for a year or so. : 

Staffordshire irons, as well as fuel, and certain Swedish brands 
are scarce, and appear likely to get still dearer even than at pre- 
sent. Some of the best makes of Staffordshire iron are now 
realising the almost fabulous figure of £24 per ton. As a neces- 
sary consequence, the Sheftield makers have further put up the 
prices of sheet steel, steel and iron wire, bars, and kindred goods, 

As to fuel, manufacturers are simply bewildered, with the few 
exceptions of those who happily contracted for long periods about 
two years ago at the prices then ruling. One or two such cases 
have come under my notice, that, for instance, of a Sheffield firm 
who are now having a large quantity of coal delivered daily at some- 
thing like 6s. per ton. Instances of this kind furnish the colliery 
owners with a tenable position, wherefrom they vehemently deny 
the prevailing idea that they are pocketing enormous profits. Such 
low 1ates as that I have quoted are, however, found on inquiry 
to be exceptional, and I am assured that a firm in the district doing 
a tremendous business are now paying no less than 10s, 6d. per 
ton for ordinary slack! In some quarters it is proposed to form 
an association without delay to import coal from Belgium and 
Nova Scotia to this town in order to bring English coalmasters to 
reason. I shall not be surprised if this movement assumes defi- 
nite shape in a very short time indeed. 

The foundry firms have advanced prices about 20s. per ton, and 
makers of anvils, bulky castings, such as hammers and hammer- 
blocks, have also issued circulars notifying an increase. 

Edgetool manufacturers are full of orders, and in the file and 
saw trades business has not been so brisk for a number of years, 
the sole hindrance to business, save causes incidental to all other 
trades, being the great scarcity of competent workmen—a scarcity 
fostered by the trades unions in order to keep up—as they think— 
the rates of remuneration. Machinery of every kind, from the 
ponderous locomotive or marine engine down to the humblest 
lathe and tool, is in immense demand, both for the home and 
foreign markets, the activity being caused by circumstances alluded 
to in a previous communication. On all sides, and with hardly a 
single exception, the greatest difficulty is experienced in obtaining 
deliveries of goods, to say nothing of the perseverance required to 
get an order accepted even from old and good customers, The 
colliers employed by the Clay Cross Company, the Butterley Com- 
pany, and others, are now agitating for the eight hours system, 
and sundry alterations in the method of weighing, &c. During 
the week the erection of four new blast-furnaces has been com- 
menced at Ilkeston by the Stanton Ironworks Company, and two 
new blast-furnaces have been blown in by the Parkgate Iron Com- 
pany, Rotherham, A new pumping-shaft is being sunk by the 
Wentworth Main Colliery Company, near Barnsley. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LANCASHIRE MINERS—BRADFORD: A public park for Horton— 





Gas At SUNDERLAND—SIGNALMEN ON THE NortTu-EAsTERN 
Raitway—Tue Mipianp RAItway ComPANY AND ITS WORKS 
—BLAst FURNACES IN THE NortHu—A NEW GOVERNMENT 


COMPOSITE STEAM SLOOP, 

A GREAT open-air demonstration of Lancashire miners took place 
on Saturday afternoon at Kersley, near Bolton, for the purpose of 
commemorating the establishment of an Amalgamated Association 
of Miners, and the almost unanimous concession of the eight hours 
movement by the masters in the coal trade. Upwards of 3000 
miners were present. Mr. H. Cossham, of Bristol, occupied the 
chair, and there were also present Mr, Thomas Halliday, president 
of the Amalgamated Association of Miners, Mr. Wm. Brown, 
North Staffordshire, Mr. Wm. Pickard, of Wigan, and others in- 
terested in the coal trade. 

On Tuesday the Bradford Town Council confirmed the purchase 
of Low Close Farm, at Little Horton, at the price of £9000, for 
the purpose of forming a public park at Horton. 

The Decten of the Sunderland Gas Company have resolved to 
increase their price from 3s, 4d. to 4s, per thousand cubic feet, in 
consequence of the increased price of coal. 

The signalmex of the Darlington section of the North-Eastern 
Railway are demanding rather considerable advance of wages. 

During the past year the only mishap which has occurred in 
connection with the maintenance of the permanent way on the 
Midland Railway was the failure of the covered way at Dove 
Holes, on the Rowsley and Buxton extension. The work will be 
restored by the 1st September. The permanent way has been 





renewed by 12 miles 57 chains of the same weight and description 
of road, by 6 miles 70 chains of iron rail of greater weight, and by 
41 miles 28 chains of steel rails, and a stronger description of per- 
manent way, being 60 miles 75 chains in all The works on the 
Settle and Carlisle Railway have been carried on under consider- 
able disadvantages, arising from a wet summer and a deficient 
supply of labour, but no opportunity has been lost of forwarding 
the works at every practical position. The works of the Liverpool 
line are in a forward state, and it is hoped that it may be opened 
for goods traffic in the course of the autumn, and for passengers 
in the early part of next spring. The new central station in 
Liverpool will probably be completed some time next year. 

There are now 132 blast furnaces in operation in the North of 
England. Some fourteen new blast furnaces are also in course of 
erection, most of which are in the Middlesbrough district. The 
production of pig in Cleveland in July was 162,603 tons, as com- 
pared with 158 126 tons in July, 1871, 

Messrs, Oswald and Co., one of the northern shipbuilding firms, 
have secured an order from the Government for a composite steam 
sloop. The following are the particulars :—The vessel named the 
Sappho, and intended for foreign service, is ordered of the following 
dimensions:—ength, 160ft.; breadth, 31ft, 4in.; depth, 15ft. hin. : 
tonnage, builders’ nYeasurement, 726 tons; and armament of four 
guns—two 8(-pounders and two 64-pounders, the forechaser under 
cover of the forecastle. She will be barque-rigged, and will be 
‘itted with a lifting propeller, so as to be able to manwuvre under 
canvas alone, 
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THE Law oF MASTER AND APPRENTICE.—A case of very con- 
siderable interest to engineers and engineer apprentices was tried 
before the magistrates at Brighton police-court last week. An 
apprentice, named Stanley, was summoned by Mr. Jackson, engi- 
neer, of the London-road, Brighton, for refusing to obey his 
lawful commands. The offence for which the proceedings were 
instituted took place on the 16th of July, when the defendant was 
requested to continue at work after the usual hour, as on this 
particular occasion there was some important work to com- 
pleted, and this was the reason why the apprentices in the employ 
of the complainant were requested to make overtime that evening. 
Defendant did not get to his work that morning till half-past six, 
whereas he should have been there at six o’clock. It would 
appear that on this particular occasion the two other appren- 
tices, who worked on adjoining lathes, also refused to work, 
and were summoned, but since the summonses had been taken 
out they had promised to behave better for the future, and were 
allowed to continue their work. It submitted that the real point 
for the bench to take into consideration was whether a master 
had the authority to request his apprentices to work overtime for 
a reasonable time. Evidence was given in support of the facts by 
the time-keeper at Mr. Jackson’s works, and also by his foreman. 
In cross-examination, the foreman said it was true that recently 
they had been continuously working late, having himself, very 
lately, been at the works four days and four nights without 
getting any sleep. He also stated that he did not know that the 
work which was to be done on the 16th of July was very 
pressing, but he desired to keep the men at work to finish 
** general jobbing.” As the apprentices would not work when he 
asked them, he requested them to tell him for what reason, and 
they replied that they would work no longer unless they were 
paid fourpence per hour. Witness referred them to Mr. Jackson. 
Apprentices were paid for all overtime at the rate of ‘eight hours 
to the day,” and the foreman never told them how long he wished 
them to work for, except when they were going to work all 
night. The attorney for the defendant said he wished to raise 
a question for the consideration of the bench. Here was an 
apprentice, bound under a contract, summoned to show cause 
why he would not work overtime ona certain occasion, What 
was the contract? It was a contract between master and 
apprentice to the effect that the latter should serve his master 
for ten hours a-day. If the apprentice did not get to work at his 
exact time he was mulcted in a penalty by having so much de- 
ducted from his wages. Thus there wasthe contract—-which was to 
work ten hours a-day, and which alike equally bound the master 
and the defendant. A journeyman was an adult and had his 
eyes open, and did not submit to such a contract; but an ap- 
prentice was, of course, an infant, and Mr. Jackson evidently ap- 

ared to think that he had a right, whenever he wished, to keep 
his apprentices at work as long as he pleased. But an apprentice 
entered into a contract to do a certain number of hours’ work a 
day, and he was not bound to do any more. After some discus- 
sion as to the reasonableness of complainant's uirements, 
the magistrate said the only question which it was his 
duty to decide was, whether the defendant had or had 
not been called upon to do work which was unreasonable. 
He might observe that, if the bench once went into office, 
workshop, or trade regulations or customs, they would never 
arrive at an end to this sort of difficulty, and therefore he must 
direct his attention to the terms of the defendant’s indenturee, 
It was there stated that an apprentice should obey all the lawful 
commands of his master. It Rid not appear to him that on the 





in question, when the complainant’s foreman requested 
defendant to work beyond the oud hours, the uest was un- 
reasonable, and therefore he should convict defendant. Defendant 
would have to pay 1s, fine and 10s. costs,—The fine and costs 
were paid, 





ye 
































Ava. 23; 1872. 


THE ENGINEER. 





117 








FRICTION CLUTCHES FOR ROLLING MILLS. 


Tue papers “ On Frictional Clutches for Rolling Mills,” 
read during the recent meeting of the Iron and Steel Insti- 
tute, as well as the discussion which followed, are remark- 
able for their intensely practical character. Mr. Napier 
confined himself to a bald statement of the work he was 
doing with his clutch and of the results he expected to 
obtain with it. Mr. Stevenson was more discursive, and 
criticised sharply enough other systems of reversing than 
his own. For this he, too, was criticised, as we think 
just a little unfairly. It is perfectly competent for any 
inventor bringing what he believes to be a mechanical im- 
provement before the public, to review the defects in 
systems of construction which he pro to supersede. 
Mr. Stevenson did little more than this ; and we cannot 
find that he spoke unfairly of any rival, although he 
perhaps exaggerated defects somewhat, as, for example, 
when speaking of Mr. Ramsbottom’s system of reversing by 
coupled engines. Neither Mr. Napier, Mr. Stevenson, nor 
any one else, attempted to deal with the theory of the sub- 
ject they had in hand, or did more than indicate in the 
fewest possible terms the nature of the conditions to be 
observed, or the principles on which a clutch suitable for 
rolling mills should be constructed. All that is to be 
gathered from the papers and discussion as a guide to those 
who would attempt to improve on existing clutches, is that 
the engine should be able to make from one-half to three- 
quarters of a revolution before the rolls start in either 
direction ; and that both the Napier clutch, the Stevenson 
clutch, and Mr. Ramsbottom’s system are capable of giving 
satisfaction to ironmasters. There was no theory talked 
at all; every man spoke of the things brought under his 
notice in the most matter-of-fact way, and therefore the 
papers and discussion are singularly circumscribed as 
regards interest. We shall endeavour to compensate as 
far as lies in our power for the deficiency, by investigating 
the questions connected with reversing mills in a hardly 
less practical, albeit more comprehensive spirit. 

Before it is possible to pronounce an opinion on the 
merits of any system of working reversing rolls, or to at- 
tempt to design a satisfactory system of reversing, it is 
essential that the nature of the work to be performed and 
the difficulties to be overcome should be fully mastered. 
The problem may be thus stated in its simplest form :— 
Given two cast iron rolls, from 18in. to 32in. in diameter, 
and from 6ft. to 10ft. or 12ft. long, required the means of 
causing these rolls to revolve in either direction at will, 
the change of motion to be effected with the minimum of 
noise and shock. Under the old system the crank shaft 
of a steam engine, always running in one direction, com- 
municates motion to a system of spur wheels, so arranged 
that one shaft of the system in line with the rolls can be 
be driven in either direction, just as one or other of 
two heavy pinions is fixed to it or runs loose on it. Each 

inion is fixed to the shaft, or runs loose upon it, accord- 
ing to the position of a heavy double clutch, which, sliding 
on feathers in the shaft, or on a square on the shaft, so 
that it must rotate with the shaft, may be thrown into 
with one or other of two pinions running when the 
clutch is in mid position lonse on the shaft in opposite 
directions. As the clutch is thrown into gear to the right 
or left it will rotate with one or other of the pinions, 
and so carry round the shaft and the rolls. A heavy 
shock takes place at the moment the claws of the 
clutches come into contact. To get rid of this shock is the 
special function of frictional clutches. The arrangement 
we have described is subject to slight modifications on which 
it is unnecessary to dwell. We have said enough to make 
the bearing of the question under discussion clear to such 
of our ers as are not familiar with rolling mills ; those 
who are will need no explanation whatever of the con- 
struction of reversing gear. It need hardly be said that 
under this system very heavy and expensive gearing is re- 
quired ; pinions 8ft. and 10ft. in diameter, 2ft. wide on the 
face, and 7in., 9in., and even as much as llin. pitch being 
not unfrequently met with in heavy plate mills. To dis- 
nse with this Mr. Ramsbottom, late of the London and 
orth- Western Railway, introduced at Crewe a system of 
reversing in which two coupled high-speed, horizontal 
engines, drove a large spur wheel on the roll shaft by 
means of a pinion on the crank shaft. No fly-wheel is 
used, and the rolls are reversed by reversing the engines, 
which is done with a link motion, as in locomotives. This 
system has been fairly successful in many respects, but is 
open to objections, which we shall refer to presently. 

The shock to which the machinery is exposed when 
the old clutch system is used, is principally due to 
the fact that, at the moment of reversal, while the 
pinions are running at from thirty to fifty revolutions 
per minute — more usually the former speed — the 
rolls and shaft are standing still. When the clutch is 
thrown into gear with either pinion, the entire inertia 
of the roll shaft, the clutch, the coupling-boxes, and the 
rolls, has to be overcome, if not instantaneously, still 
within that fraction of a revolution allowed by the slack- 
ness of the clutch on the feathers, and of the coupling- 
boxes. The rolls are never running in one direction at the 
time of reversal, while the pinions are running in another. 
Nothing would be easier t to estimate in foot-pounds 
the precise amount of the strain brought to bear on the 
various of the clutch, pinions, &., in any given 
case; but it is quite unnecessary to make such 
an investigation. There is a heavy shock, which 
sometimes breaks the clutch; and when we know 
that, we know about all that is required to be 
known in dealing with it. If the rolls, shaft, coupling- 
boxes, and clutch can be started gradually into motion 
instead of suddenly there will be no shock. The object 
of the friction clutch is to secure this end. The ctutch, on 
being thrown into gear, is to slip until a certain point has 
been reached, when the rolls will begin to move very 
slowly, and they* will then continue to move with a 

ually accelerated p wee the amount of slip becoming 
eas and less until the clutch and the rolls revolve at the 
same velocity. The action of a clutch in this way will 
effectually prevent shock. The problem is to make a clutch 





which will comply with the required conditions in practice. 
The first difficulty we have to encounter is this; thé shock 
is due solely to the inertia of the rolls, &c., and the bite of 
the.clutch must be so much less than the inertia of the 
rolls that that inertia will cause the clutch to slip in the 
first instance. But it is evident that if at any subsequent 
moment, when the iron is going through the rolls, the 
resistance should be greater in amount than the inertia of 
the rolls, that then the bite of the clutch will be too little, 
and the clutch will slip while the rolls stand still. If we 
attempt to overcome this difficulty by making the bite of 
the friction clutch great enough to carry the iron through, 
then it will bite hard enough to overcome the inertia of the 
rolls at once. In a word, it will not allow any slip, but 
will work like the claw clutch and give just as much shock 
tothe gearing. The clutch, to be perfect, should be adjust- 
able during rotation—that is to say, it should be slack at 
first, and go on getting tighter and tighter, until finally it 
was so tight that nothing which could be put between the 
rolls would cause it to slip. We are not aware that any 
clutch complying fully with this condition is in use in 
rolling mills. 

A favourite device for getting rid of shocks is to fit u 
the clutch-box with a system of springs or buffers. Such 
clutches have always failed in rolling mills. The springs 
do prevent shock, it is true, to a great extent; but once the 
rolls are started the springs relax, to be again compressed 
when the iron is going through, and the effect is that 
instead of a rigid union existing between the engine shaft 
and the rolls we have an elastic union. The rolls move 
by jumps instead of uniformly, and it is impossible to do 
good work. For this, among other reasons, springs have 
been abandoned. They coniply with but one condition of 
the problem. In order to show what perfect action in 
a clutch would be, we may describe an imaginary 
mechanical combination, which illustrates the points at 
issue very clearly. Let us suppose that to one horn of 
a clutch of considerable diameter the end of a curved 
piston-rod is fixed, and that to the opposing horn of the 
other half of the clutch a curved cylinder is attached, 
making up three-fourths of a circle. Let this cylinder be 
filled with water, and let the piston be at rest on the sur- 
face of the water. Furthermore, let an orifice of con- 
siderable size be made in the piston, by which the water 
can flow from one side to the other as the piston moves. 
This orifice must be controlled by a valve so regulated that 
as the piston moves in the cylinder the valve will close 
gradually, being quite shut when the piston is near the bot- 
tom of the cylinder. Fancy the cylinder fixed to the roll 
shaft, the — to the engine shaft. Let us suppose the 
engine to begin to move at a uniform rate. e piston, 
meeting with little or no resistance, will at first move freely 
in the cylinder, the water passing through it; but the fur- 
ther the piston advances the greater the resistance be- 
comes, because of the difficulty ofe forcing the water 
through a smaller and smaller orifice, so more and more 
strain is applied to the roll shaft, which at last begins to 
rotate slowly, and then faster and faster, until its speed is 
that of the engine shaft, or nearly so. It never can 
become precisely the same until the piston has reached 
such a point in the cylinder that the valve is quite closed; 
but once this point is reached, an incompressible bed of 
water will lie under the piston, and the clutches will then 
act as though they were metal to metal. A little reflec- 
tion will show that such an action as the foregoing would 
render a clutch perfect. The difficulty is to apply the 
principle in practice. 

The nature of the work to be done may be further illus- 
trated by supposing a paddle-wheel to be hung over a tank 
of water so that its floats just touch the surface. Let this 
paddle-wheel be lowered by degrees until it is wholly 
immersed, and we shall have an exact parallel to the way 
in which the resistance of the rolls should constitute a 
gradually augmenting resistance to the engine. Now, we 
have no small respect for the opinions both of Mr. Napier 
and Mr. Stevenson, but we venture to assert that neither 
of the clutches described by these gentlemen, nor, in short, 
any frictional clutch whatever, can comply fully with the 
conditions satisfied by the water cylinder and piston. The 
best mode of illustrating the action of any adjustable 
friction clutch, that we can think of, is to suppose a loco- 
motive slipping with a heavy load so that it cannot ad- 
vance. Then let pig iron be piled on it until the adhesion 
becomes sufficient, and the engine will proceed. The fric- 
tional resistance between wheel and rail is supposed to 
increase gradually in direct proportion to the weight; but 
in practice we know that it would be impossible to hit on 
a point where the adhesion would be just sufficient, while 
it was certain that the tire and the rail did not cut each 
other. Friction clutches are always liable either to slip or 
to seize. We do not say that they are always slipping or 
seizing, but that either contingency can only be guarded 
against by the use of precautions which it is difficult to 
secure in the rough and heavy working of an iron rolling 
mill. We shall not further criticise either Mr. Napier’s or 
Mr. Stevenson’s ingenious arrangements, except to say 
that neither the one nor the other fully complies with all 
the conditions of a perfect reversing clutch. 

Mr. Ramsbottom’s arrangement is open to the grave 
objection that it is extravagant in the consumption of 
steam, because expansion cannot be to any except 
the most trifling extent. It does not wholly dispense with 
gearing, and there is no doubt a good deal of back lash 
and chatter when the gearing is at all worn. Still, where 
there is plenty of steam to the arrangement 
possesses many desirable features which would incline 
us to adopt it in preference to any clutch gear 
yet introduced in practice. Whether it is as suitable 
for the production of the finest quality of plates as 
the old system, is an open question which we need 
not at present discuss, It is quite certain that we have 
by no means reached finality in the matter of driving 
reversing rolling mills; and while we admit that Mr. Napier 
and Mr. Stevenson have done much to improve the ma- 
chinery by which such mills are impelled, we also hold 
that there is plenty of opportunity for the inventors of 
clutches to produce ccantting very much better. Neither 





Mr. Napier nor Mr. Stevenson has traversed the whole 
field of inquiry. It is within the limits of Baas + of that 
either gentleman may himself yet supply the world with 
the perfect clutch which is still lacking. 





THE GLASGOW MEETING OF THE IRON AND 
STEEL INSTITUTE. 
(From our Special Correspondent.) 

Ir has been held to be a somewhat critical point in our future 
history as to whether or no we can retain the supremacy in those 
leading industries, the manufacture of iron and steel. Our neigh- 
bours on the continent of Europe, with their cheap labour and 
the liberal spirit with which they give free scope to engineering 
enterprise, have been fora long time treading on our heels ; whilst 
our American friends, with their cuteness and inventive genius, 
have given us many important improvements, and have taken 
advantage of their vast mineral resources, so that we find them 
tough competitors and by no means foemen unworthy of our steel. 
But with an institute like that which has just held its fourth 
annual provincial meeting at Glasgow—should it continue to 
earnestly further the good work it has commenced—we may still 
hold up our heads, and as long as raw-material is obtainable we 
shall lead the van. It is surprising that until so lately we had no 
technological society to represent these important branches of 
manufacture. As a proof of the advantages of such an institution, 
we have only to notice its rapid progress and the way it has 
advanced the interests of those it represents. The members now 
number upwards of 600, and during the brief existence of the 
society it has been the means of introducing and thoroughly test- 
ing, both practically and theoretically, inventions of vi — 
ance to our iron and steel trade, which otherwise would have 
long in overgetting prejudices and coming into notice. 

Glasgow is in many ways a fitting place for such a gathering as 
was witnessed last week, it is the commercial capital of Scotland, 
and stands in the central portion of the most productive section 
of the Scotch coal-field. ft is also built on a river, made accessible 
by artificial means to some of the largest ships in our mercantile 
service, and whose banks now send forth the largest number of 
iron vessels of any river in the world. Glasgow has much historic 
interest in connection with the iron le; it witnessed the 
experiments and ultimate success of Neilson in manufacturing 
iron with hot blast, thereby economising fuel and increasing the 
yield. Here, also, Condie produced the first serviceable blast 
tuyere ; and it was in this district that Watt made many of his 
early experiments with the steam engines. A very fair number of 
the members of the Iron and Steel Institute congregated in the 
Corporation Galleries, Glasgow, and were heartily welcomed by 
the Lord Provost. Of the general welcome in Scotland it must be 
said that it could scarcely be surpassed, and it eclipsed the really 
splendid manner in which the Institute had been entertained on 
former occasions. Too much praise cannot be given to the local 
committee for their strenuous efforts to make the visit both 
instructive and pleasing. 

In the galleries there was a large number of interesting 
exhibits, some of which claim a little attention. There were 
some excellent collections of the mineral products of the neigh- 
bourhood, and some fine samples of iron shown by the G w 
Iron Company. Allen’s governor, which is so easily adjustable, 
and gives good effect, if Iam to judge from the indicator dia- 
grams taken at the Monk Bri Iron Company’s Works, Leeds, 
attracted much attention, as did also Rose’s piston exhibited by 
Mr. Morrison, of Longsight, Manchester. In we Fae springs 
and screws are entiocly dispensed with, the metallic packing is 
made up of segments, which are expanded against the circum- 
ference of the cylinder by the pressure of the steam. There are 
two rings or sets of segments, one for each side of the piston, 
consequently only one is kept in contact at a time ; the friction 
varying according to the different requirements at the several por- 
tions of the stroke, not being equal throughout, whether the 
steam be used expansively or not, as with ordinary metallic 

ackings. Segments were shown from a large piston, which had 

n working two years, and they certainly looked satisfactory, 
presenting a good surface, and it is said the cylinder has worn 
remarkably well. Messrs. Boyd and Co., of Newcastle on-Tyne, 
exhibited specimens of their patent forged screws, for which it is 
claimed, that they are superior and less expensive than those cut 
by machinery ; they are said to be stronger, and have a holding 
power of 30 per cent. over ordinary wood screws. The extra 
strength is on account of the skin and outer fibre of the iron 
remaining on the thread, instead of being cut away. They are 
specially suitable for railways and tramways, to replace the ordi- 
ni spike. Models of several noted steamships and floating 
docks were shown by Messrs. R. Napier and Sons, Messrs. J. 
Elder and Co., and Messrs. A. and J. Inglis. There were several 
samples of asbestos steam packing, patented by Colonel Fish, an 
American, and manufactured by a company bearing its name in 
Glasgow. The principal properties of this new packing are its 
unsusceptibility to the action of acids or water, and its being almost 
iaperiiahin, let it be subjected to any temperature or any degree 
of wet. It is a mineral, and as shown to the members of the In- 
stitute, of a fibrous nature, appearing to the feel to be rather more 
greasy thanFrenchchalk. It has beenseverely tested upon both loco- 
motives and marine engines with good results. The inventor has 
succeeded in making some asbestos mineral into cloth as fine as 
linen, with this peculiar quality that it remained unconsumed if 
laced upon a hot fire. In one of the rooms there were some 

highly finished ornamental castings made by Messrs. Geo, Smith 
and Co., of Glasgow. There was a model of Spencer’s latest im- 
proved mechanical puddler, which was described in THE ENGINEER 
recently. Models were also shown of Messrs. Head, Wrightson’s 
and Co.’s hoist for blast furnaces, and hydraulic bell — See 
arrangement, and of Messrs. Whitwell and Co.’s fire-brick hot- 
blast stoves. Mr. James Burnup, of Mincing-lane, London, 
exhibited specimens of hematite iron and coal from Cumberland 
Gap district of Virginia and Tennessee. pape Sy also amodel 
of the application of the Dormoy puddling machine to ordinary 
furnaces were also shown. There were models of both Napier's 
and Stevenson’s reversing gears, but these have been spoken of 
elsewhere. 

After the morning sitting on the first day (Tuesday), nearly the 
whole of the visitors made their way to the Blochairn ironworks, 
belonging to Messrs. Hannay and Sons. These may be said to be 
the largest finished ironworks in Scotland, and they have a pro- 
ductive power of 1200 tons per week. Of late years they have 
been much extended, and their general arrangement is very good. 
On the right-hand side of the works there are two long rows of 

uddling furnaces, in close proximity with the steam hammers, and 
nee trains again to the right of them, with plenty of space 
for the running of the balls and rolling of the bars, Along the 
top of the works at right angles to the rows of puddling 8, 
there are four powerful plate mills, driven by two pairs of hori- 
zontal engines, each pair driving, and between two of the mills. 
Here has been the great experimental g d for practi = test- 
ing reversing gears. Messrs. Tannett and Walker appli their 

rinciple to these wills, but it is said to have failed, and now Mr. 

tevenson’s ae is substituted, and connected to all four 
mills, and seemed to be working with success. These were 
continually in action before the eyes of the visitors, and, as far as 
could be seen, there was little or no shock, and the rolls answered 
immediately the reversing cones were in fullaction. The — are 
driven by water power. The engines in connection with the mills 
are well di with a heavy fly-wheel on each side worked by 

i on their shafts running into the crank-wheels, The 
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and the gas works with good effect in the large furnaces where 
the piles for heavy plates are heated. The puddling furnaces 
upon this principle are not said to have been so successful, and in 
some instances I understand they have been taken down and the 
old ones substituted. As yet it has been found difficult to suit the 
gas to varying requirements of the puddling process. 

The Institute resumed on Thursday forenoon, Mr. Henry 
Bessemer again presiding. 

The chairman said the members were aware that a paper by 
Mr. Rowan, Glasgow, on the iron steam shipbuilding trade in 
Scotland, was postponed on Tuesday ; and as they had an interest- 
ing paper by Dr. Irvine on a new safety lamp for miners, for 
which that gentleman had prepared models and apparatus, he 
was of opinion that the meeting should hear that paper first. 
Of course it was understood that all the papers not read at the 
meeting would appear in the journal of the Institute. 

Dr, A. K. Irvine, Glasgow, read a paper on ‘A New Safety 
Lamp for Miners, for Indicating by Sound the Presence of Explo- 
sive Mixture of Gasand Air, based on a New Form of Singing Flame, 
and on a Fog Horn on the same principle.” In the course of his 
paper Dr. Irvine stated that when a mixture of any inflammable 
gas, or vapour with air, in explosive proportions, passes through 
and is ignited on the surface of a disc of wire gauze of such mesh 
as to prevent the passage of flame, and a suitable tube or chimney 
is placed above, and surrounds, at its lower end, the disc, pre- 
venting admission to the chimney except through the wire gauze, 
a musical sound is produced, varying in pitch, &c., with the size 
of flame and dimensions of the chimney. In this, as in other 
flames singing in tubes, the sound is caused by the vibration 
of the flame determined or intensified by the current up the 
chimney, and communicated to the column of air or gaseous 
fluid within the chimney, whose length commands and times 
the rapidity of the vibrations, so as to produce «a given notes 
just as the flutter of the air originating at the embouchure 
of an organ pipe is commanded by the length of the pipe. The 
conditions under which this flame is produced differ considerably, 
however, from those of other singing flames. The hydrogen jet, 
for instance, is burned in aw open tube, to which air is freely 
admitted at the lower end, and it is necessary that the tube en- 
closing the jet should be lowered more or less till the singing point is 
found. In Irvine’s singing flame the tube is not open at the bottom, 
and no admission takes place except through the wire gauze, and 
the note is produced when the flame is at the lower extremity of 
the tube or chimney. ‘The fact of the combustion of an explosive 
compound on the surface of a material impervious to flame (viz., 
wire gauze, originally employed by Sir Humphry Davy in the con- 
struction of safety lamps) suggested the possibility of employing 
this flame for the purpose of giving warning by sound of the presence 
of an explosive atmosphere, or elsewhere, by means of a lamp 
suitably constructed. Accordingly, Dr. Irvine said he had had 
lamps made for giving light, which, while the atmosphere is not 
contaminated by fire-damp, or other inflammable gas, burn in 
the usual way, but which, as soon as such a gas mixed 
with air in explosive proportions enters it, appeals to the 
ear by a loud musical sound, as well as to the eye, by its 
effects on the appearance of the flame in the lamp—just as in the 
Davy. In one form of the lamp, which is more particularly 
adapted for the use of the) viewer, the air is made to enter 
near the top of the lamp, obviating the necessity of turning 
the lamp on its side, as it is frequently necessary with the 
Davy, when but a thin layer of fire-damp is floating at the ceiling 
of the mine. In another form the lamp is adapted to the use of 
the working miner, and a superior light is obtained by the use of 
paraffin oil. In a third form, specially constructed with the 
object of being a warning apparatus as well as a stationary light, 
the sound is given forth when an atmosphere of gas and air under 
the explosive point enters it. Another application of this singing 
flame was its use asa fog horn, which, on account of its portability, 
simplicity, and cheapness, might take the place of a costly appa- 
ratus, and would be highly suitable for railway junctions or other 
situations of danger. All the above apparatus were made to 
sound during the reading of the paper, and elicited much 
applause. 

The chairman proposed a hearty vote of thanks to Dr. Irvine 
for his interesting and valuable paper. 

Mr. R. Heath, South Staffordshire, in seconding the motion, said 
that anything that would make the safety of the miner more 
certain was far more interesting to him than any experiment that 
could be shown to fill his pockets. He was very glad to see 
Dr. Irvine’s experiments, and hoped before leaving Glasgow to 
have a conference with him on the subject, and that some means 
might be taken to have the new lamps brought before the notice 
of practical miners. 

The motion of the chairman was unanimously carried. 

Dr. Irvine, in reply, said that he would be glad to meet with any 
gentlemen and explain the construction and benetits of his lamps 
more fully. He further stated that the invention was a patent. 

Mr. Lauth, of Pittsburg, U.S.A., read the next paper, on his 
system of rolling iron by three high rolls. He said :—-The plate 
mills erected in Great Britain, together with the steel mills, are 
of two classes—firstly, the reverse mill, wherein the whole train 
is reversed by means of a clutch gearing ; and, secondly, the ordi- 
nary geared mill, which pulls over. To those who have had ex- 
perience in the reversible plate mill, itis only too well known that 
the objections which can be urged against such a system are, first, 
the multiplicity of wheels (there being no less than five spur 
wheels requisite for reversing); secondly, the great cost in 
foundations and machinery ; and, thirdly, the liability there is to 
breakage The shock on the various parts of the engine, caused 
by throwing a heavy train into gear, is very serious, leads to great 
cost in repairs, and is altogether a most objectionable form in 
which to run heavy machinery. If any means can be devised 
whereby this expensive and unsatisfactory mode of rolling plates 
can be superseded it will deserve the attention of practical iron 
manufacturers. Of course the object of reversing is to save the 
labour of pulling a heavy pile or plate over the rolls, and in effect 
to turn out a larger quantity of plates in a given time as com- 
pared with the pulling over system, and to attain this object, as 
has been observed before, the clumsy system of reversing a heavy 
train is resorted to. In the United States of America nearly all 
mills, whether for puddled bars or rails, or plates, are three high, 
and the writer is not alone in his opinion that the system of three 
high rolling for any class of iron that is required is the one best 
adapted both for turning out quantity in a given time and for 
lessening breakages ; to carry the strain upon all portions of the 
machinery, and also by lessening the labours of the men. The 
means by which rails are rolled in the United States are three- 
high rolling. The middle roll is fixed, and the top and bottom 
rolls move towards or from the middle roll by means of double 
screws, one at the top and the other at the bottom of the standard, 
these screws being coupled, so that the top and bottom rolls move 
simultaneously, and it is difficult to understand how any system 
of rolling by means of two high rolls can be made to compare with 
the system I have described, 

With regard to plates and sheets, in the United States there 
are about twenty mills running three high, and the character of 

these mills is as follows :—The hard rolls are of the usual size, 
}but between them there is a roll of smaller diameter. Thus, for a 
{ft. roll by 20in. diameter, the small roll would be 13in, diameter; 
and for.a roll 6ft. long by 22in, diameter the middle roll would be 
i6in, diameter. As will be observed, the bottom roll only is 
driven far the hard rolls, both the middle and the top rolls 
running by friction. The rolls are all turned perfectly straight 


and level, so that they bear all over, and a stream of water is 
‘constantly kept upon each roll to keep it perfectly cool. By the 
old system of ralliag the plates and sheets are usually thicker at 
ithe middle than at the edges. By this system they are rolled all 
over to a uniform gauge, in consequence of the rolls being 
kept cold. The reducing power of the middle roll is very 
marked, and this is accounted for by reason of the smaller 


! 





area which is covered in the grip of the plate in consequence of 
the diameter of the roll being smaller. The effect is that a larger 
draught can be put upon the plate or sheet than by the old system 
with the same power involved in the machinery, It is a well 
known fact that the smaller the rolls are in diameter the easier it 
is to reduce iron. Again, there is a less liability to break ina 
hard roll by this system, as the bottom and top rolls are alternately 
strengthened by means of the middle roll. Another advantage of 
this system is that the rolls with water on them will grind them- 
selves to a true bearing all over in a very short space of time, and 
will do to a certain extent what is done in the lathes and much 
better. In the works of Messrs. Lyons, Short, and Co., of Pitts- 


| burg, Pa., there isa plate mill erected on this system, the soft 


rolls being 30in. diameter and 9ft. long, two high, with an over- 
head steam-lift for bringing the slab up to the top of the rolls, 
The finishing rolls are as described here. It is no uncommon 
thing for them to make thirty tons in twelve hours of finished 
saleable plates, some being as long as 40ft., and some as wide as 
7ft. Graff, Bennett, and Co., of the same place, are now erecting 
a plate mill of gigantic proportions on this plan; but in place of 
the roughing rolls being two high, the system of three high is 
carried on also there, the same differential roll being used as in the 
finishing rolls. Of course the soft rolls are driven by pinions in 
the usual manner, and the top roll is balanced as shown on 
drawing. The middle roll is also balanced with an apparatus for 
moving it up and down by hand gearing. It is expected that this 
mill will enable Messrs. Graff, Bennett, and Co. to turn out 
between thirty and forty tons of shear plates in twelve hours. 
With regard to what is done in this country, I am sorry to say 
that I have found prejudice run so strong among the English 
manufacturers that I have been utterly unable to make headway 
until quite recently. Mr. Jones, of the firm of Jones 
Brothers and Co., the Ayrton Rolling Mills, Middlesbrough, 


| were content to take it, and the 


| 
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iron manufacturers did 
not trouble themselves much about the sections. Taking into 
account the stock of rolls that English makers required to keep 
and the time required to change them, owing to the accuracy of 
section required by the engineers, he was of opinion that the two 
high roll system was the most economical. 

Mr. Snelus, West Cumberland, said that .e saw the three 
high rolls at work in America, and for the purpose of rolling 
plates they were admirably suited—the parallelism of the sur- 
faces was good, and the work was done with great ease. 

Mr. Danks, from America, said he had been making rails for 
the last twenty-four years, and during ten years he had used 
the three high rolls, and it would now be difficult to convert him 
to any other opinion. In regard tv the American engineers not 
being so particular about the sections, he only wished Mr, Mene- 
laus to give them a trial. 

Mr. Snelus said that when in America he paid particular atten- 
tion to the sections of the rails, and on very many occasions it 
could be easily seen by the eye that the sections on both sides of 
the mid-central line were different ; but when he came to measure 
them the difference was unmistakeable. That result was due to 
the bottom roll being fixed and the two top rolls movable. He 
believed a work was being erected near Bethlehem where the 


| middle roll was to be fixed, and by that means the section's on 


has erected a set of these rolls for sheets, and is able to | 


convert his plate mill in the same manner, and many gentle- 
men are beginning to be more alive to what may be done 
in this system by plate and steel rolling, steel rolling for 
saws, and other purposes, Tin sheet cold rolling and copper and 

























































each side of the mid-central line would be the same. Ina trip 

through Germany, where the bottom roll was fixed and the top 

rolls movable, the sections were not true ; but there were some 

mills at work where the middle roll was fixed and the top and 

bottom rolls were movable, and in these cases the sections were 
just as good as in the English rails. j 

Mr. Williams said he had been making rails for thirty years, 

and during that time he had had sections innumerable. As 

regarded the sections of the American rails, it said very much for 

the good sense of the American engineers. With a young 

engineer from the technical schools of Germany, or from 

any of the engineers’ offices in Glasgow, whe required mathema- 

tical accuracy, it was sometimes not easy to deal ; and to obtain 

that with the three high roll mill would have been utterly impos- 

sible. With any mill of that sort, 

with the bottom roll fixed and 

the two above movable, it 

could not be done; but with 

the middle roll fixed, and the 

top and bottom rolls movable, 

the thing might be possible. 

There were other difficulties, 

which would at once occur 

to a practical railmaker; but 





















these might be successfully 
@ ———= surmounted. The great reason 
why the English railmakers stuck 
to the two high rolls was that it 
¥ was found to be, on the whole, 
the most economical. He thought 
~~. =. the time would soon come when 
Hil \ they would be able to roll rails in 
MM very great lengths, and then a 
| | three high roll, or even a four 
- = | high roll mill would be a necessity 
1 one set of two rolls going one 
| way and another set of two going 
> the reverse way. In old times it 
; was necessary to finish the rail at 
a particular heat, and rolling in 
| great lengths was difficult, and 
- caused great waste; but Mr. 
a" | Bessemer had taught them to 
le m \F | make metal for rails at any heat 
Jo and almost any length; and he 
—- did not at all see why Bessemer 
s 7 rails should not be rolled a hun- 
dred feet long, and cut off in 
such lengths as were wanted. He 
was inclined to think that, for 
making sheets and plates, this 
system, which he had seen at 
y ar SE Newport, would be uncommonly 
Yn 2 ZOD pa . pero ° : 
G, Z - 7 G, Z = he heartily wished it 
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themselves to their notice. The 
most of them had got plant down, 
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brass rolling are peculiarly open to this improvement. The effect 
of rolling sheet and tin we is very marked, giving them a finer 
skin and more perfect finish. I have been indebted to Mr. Jones 
for the assistance he has given to me, and I hereby beg to thank 
him most cordially for that assistance. He has had the advantage 
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of having seen a number of these mills at work in America, and | 


at his own place in Middlesbrough he has now practical experience 
of them. If we were to take, for example, sheets say 6ft. by 3ft. 
by 16 wire gauge, it would be considered a good make in a 


sheet mill to turn out seven to ten tons in twelve hours by the | 


ordinary system. I believe Mr. Jones can tell you, if he is here, 
that there is no difficulty in working four furnaces instead of two 
to the mill and turning out from fifteen to twenty tons of 16 
wire gauge sheets in twelve hours. 

Mr. Menelaus said it would not be convenient in this country to 
roll with three high rolls for several reasons, The first was that 
it would entail on makers the necessity of keeping a very much 
larger stock of rolls than they now had. One element of expense 
was the immense stock of rolls that English manufacturers had to 
keep to suit the tastes and opinions of the various engineers. 
They had three sections of rails—the double head, the flange, and 
the bridge—and each engineer had his own form. There was an 


unlimited number of sections made in England, and when to that | 


was added the foreign trade, the number of rolls became enormoas. 
At Dowlais, with the present system, he had an acre of rolls, and 
he would not like to have an acre and a-half. The multiplicity of 


sections ran the makers into comparatively small orders, and they | 
| thanks to Mr. Rowan for his paper. 


had for that reason to change the rolls five or six times a week, 
and it was easier to change two rolls than to change three, 
Another reason was that the engineers—except, perhaps, those of 
America—were very particular about the sections. In America 
they had few sections, and makers sometimes received orders to 
enable the rolls to go for nearl 


and they wished to work that 
plant up, andafterthat they would 
choose what they considered the 
best machinery for their parti- 
cular purpose. Gentlemen who 
came to the Institute with new 
plans must not in all reason expect 
the members to take them up 
within six ho urs of their being 
brought under their notice. Mr. Lauth replied that he had been 
ten years trying to get it introduced, but he was thankful to 
say he was getting on very well now. 

The chairman, in moving that a hearty vote of thanks be 
accorded to Mr. Lauth, said that Mr. Menelaus had shown them 
in a few words how exceedingly desirable it was that they should 
now get out of the difficulty of a continuous change in the size of 
rails, One would have thought that the English engineers by 
this time must have arrived at something which would answer 
the purpose, instead of continually entailing a new cost and in 
convenience on the lines which they represented by adhering to 
minute distinctions in the size of the rails. There could be no 
practical advantage whatever to the companies they represented ; 
but, on the contrary, there was an immense increase in the cost of 
production, and great annoyance to all the manufacturers, On a 
former occasion he had the pleasure, when speaking to a previous 
meeting of the Iron and Steel Institute, to express a wish that a 
universal system of rails should be introduced in this country, 
whereby—while perhaps there were three sizes, a small roll, a 
medium, and a large roll—the whole of the traffic could be well 
attended to. He hoped the remarks of Mr. Menelaus would leave 
an impression upon the engineers. 

The vote of thanks to Mr. Lauth was unanimously passed. 

Mr. David Rowan, President of the Institution of Engineers and 
Shipbuilders in Scotland, read the next paper, which dealt with 
iron shipbuilding. 

On the motion of the president, the Institute passed a vote of 
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Mr. Spencer, of the West Hartlepool Rolling Mills, next read 
his paper on puddling by machinery. He said that: In a paper read 
at the London meetingjin March last Iintimated that a machine on 
my principle was being constructed to puddle one ton of iron per 


a month without changing ; | heat. This machine and the improvements effected in it I now 


and so long as these makers could produce anything like a roll | beg to bring before this meeting. As it is somewhat incomplete 
approaching the form of the section sought the engineers | in its details, and with its powers of production scarcely deve- 











tha 
Exc 


con 


the 








Ave. 23, 1872. 





THE ENGINEER. 





119 








hoped, I should not have presumed to occupy your time had not 
—_— of my friends, ake of this Institute, expressed a 
desire that I should let them know how the machine is getting on. 
I propose to describe its general construction, the method of 
fettling it, the working of it, and tools employed generally; and 
afterwards to enlarge upon those points which are novel in it. 
The grate is of ordinary shape and construction, but in size pro- 
portionate to the capacity of the revolving chamber. The bridge 
is acommon water bridge, open on the top and bolted on the end 
plate of the furnace. The bridge neck has a. flange or ring upon 
it, for the double purpose of confining the brickwork immediately 
above the bridge and for supporting a loose ring which serves to 
form a close joint between the fire-grate and the revolving cham- 
ber. The revolving chamber is a long square box, as in the centre 
of the machine I formerly described, but longer, the internal 
dimensions being, when fettled, ft. 6in, by 4ft. Sin. In the pre- 
sent machine all the sides are parallel to the axis of rotation, the 


motley cinder soas to have a perfectly level surface, and of an even 
thickness throughout. The sides are composed of open trays or 
girders of cast iron, placed transversely instead of longitudinally 


advantage of this being that each side can be fettled with the | 


by the local committee and by the local ar ge A secretary, Mr. 
Burns, for the reception of the society, and which have resulted 
in a highly successful and agreeable meeting.” 

The resolutions were put to the meeting by the chairman, and 
unanimously adopted. 

Bailie Bain, in the absence of the Lord Provost, acknowledged 
the compliment to the civic authorities, It had given the corpo- 
ration great pleasure to put the rooms at the disposal of the Insti- 
tute, especially considering that it contained so many eminent 
men who were so closely connected with the trade of the district. 
They would be glad indeed to see them soon in Glasgow again. 

A vote of thanks was then awarded to the president, and the 
proceedings were brought to a close. 





ON THE MEASUREMENT OF WAVES. 
By C. W. Merrirrevp, F.R.S.* 


I HAVE been induced to look into this matter in consequence of | -~-- 


a question put to me by Mr. Francis Galton as to whether it was 
possible to arrive at any definite estimate of the ‘* roughness of 


only be recorded at about every 100ft. The length of atrochoidal 
wave whose period in one second is 5‘1ft., and none but very 
sharp waves would exceed about one-sixth of this in height, 
namely, 10in., so that 100 of such waves would sum to 83ft. “The 
mere counting apparatus need not be described. It would indeed 
have to be devised with special reference to the local circumstances 
of each case. There is, however, no difficulty in this part of the 
matter. F, Recording apparatus: I propose that a course time- 
keeper should draw off a band of paper such as is used for Morse’s 
printing telegraph, with a fairly, but not accurately, uniform 
speed. Three a placed side by side should draw parallel 
light lines on this paper. But at every 100 waves one of the 
pencils should receive a jog from the wave counter ; at every 100ft. 
of wave height, the second pencil should receive a jog from the 
height integrator, and at every five minutes the third pencil 
should receive a jog from an accurate timepiece, which arm 
might even give it a double jog everyhour. The record thus obtained 
would be of the annexed form. I consider this arrangement 
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as in the former one, in order to resist the torsion when revolving. 
‘As in the former machine, too, it is supported at each end by a 
cast iron disc, and on account of its greater size there is also in 
the middle of its length a third disc or ring on an additional 
support. These three discs which carry the chamber revolve on 
large rollers fixed on a strong frame and bed-plate beneath the 
machine. At the flue end of the chamber a movable neck is placed 
made of wrought iron, lined with fire-bricks, which forms the 
junction with the chimney, provided at the lower end with a cast 
iron mouthpiece on its side corresponding with that of the sliding 
neck, and is supported upon girders and columns made sufficiently 
strong, with the intention ultimately of placing a boiler to utilise 
waste heat. The fettling, as before, is composed of mill tap, or 
mill tap mixed with pottery mine, purple ore, roll scale, or any 
other suitable oxide of iron cast into the sides, and is built in 
blocks properly moulded against the sides, the whole cemented 
together by molten tap into one smooth and regular form. This 
may be called the structural lining. The repairing is done by 
means of wrought iron spouts which convey the molten fettling 
direct from the furnace or ladle to either end or sides, as may be 
required, and occupies about three minutes. The charge of iron 
is melted in a cupola, and then carried by a ladle or by a spout to 
the flue end of the revolving chamber. In the movable neck a 
small door is open which admits a spout mounted on wheels which 
reaches over the joints and dips slightly, so as to allow the iron to 
run freely and lessen the height which it has to fall. Immediately 
the iron begins to flow the chamber is made to revolve slowly, thus 
»reventing the iron eating into the bottom and at the same time 
anieg its conversion, The charging of a ton of iron occupies 
about three minutes. When completed the spout is withdrawn 
from the neck of the small door, closed, and the revolving of the 
chamber is continued. The boil begins in about five minutes, and 
continues from ten to fifteen minutes. The coming to nature, 
dropping, and falling, occupy ten or fifteen minutes more, if 
several balls are required, The operation going on inside the 
chamber is observed, very carefully through spy holes in the neck, 
and when balls of a sufficient size are formed the machine is im- 
mediately stopped. Should the whole heat be wanted in one 
mass or ball, the chamber is allowed to continue revolving slowly, 
and firing kept well up for about ten minutes, when it will be 
found that one complete and well formed ball is the result. The 
withdrawing of the heat is effected by a pair of long tongs mounted 
on rollers, attached by a chain to a small hauling engine. The 
movable neck is found to be a very complete and simple arrange- 
ment, as it may be raised or lowered just as easily as the door of 
the ordinary puddling furnace. I now return to the points of 
novelty in this machine. The first is the dises. It will be re- 
membered that the discs of the machine described at the last 
meeting were cach made of semicircles of cast iron, strongly 
flanged and bolted together, but the expansion occasioned by the 


the sea,” at present recorded for meteorological purposes as a 
very coarse guess from mere inspection, The mechanical answer 


amount of disturbance, and may be conveniently measured by the 





it would be sufficient to measure the power due to a specific length 
| of wave crest. Ido not see my way from the mechanical state- 
ment to the practical solution, and, having regard to the know- 
ledge which actually exists upon the subject, I am disposed to 
think that it would be better to confine ourselves to certain limited 
points of observation in the first instance in preference to 


do not yet possess knowledge encugh to state in full detail. 1t 
appears to me that it would be advisable to begin by obtaining for 
some specific place a record of the number of waves and of their 
average height. These, subject to certain inaccuracies which will 
be noted by and by, can be obtained without much difficulty, and 
they are the chief elements which go to make a rough sea, They 
do not give the whole history of the roughness, nor do they sum 
up the total of the mechanical disturbances; but the wave 
lengths, their speed of advance, and the speed of wave propaga 
tion, are not easily measured for a single series of waves, much 
less for the restless heaving of a troubled sea. Moreover, their 
last speeds and the wave lengths are not fixities, but are either 
hypothetical quantities which have no necessary counterpart in 
real existence, or mean values of shifting phenomena, Those 
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who have watched the breaking up and coalescence of sea waves 
will understand what a vague and fluting thing is a wave length. 
Those who have read the theory of waves will be well aware how 
difficult it is to assign a value to the speed of propagation, except 
on a very exact and simple theory relating to the molecular con- 
stitution of a wave. I therefore limit my ee to a machine 
which shall count ail waves above a certain height, and which 
shall sum the heights of all those waves. I propose that this part 
of the record shall go on unceasingly, except when the sea is 
within a certain limit of calmness. I propose, in addition, that 
the machine should give the means of tracing the profiles of waves 
whenever required, subject to special superintendence for that 
purpose, 

The machine could consist of :—A, a float running on two 
strained vertical wires ; B, a pulley or pulleys over which passes a 
wire ropes connecting the float with a counterpoise ; C, a pawl 
and wheel to run the heights of the waves ; D, an arrangement for 
counting the number of waves; E, a counter and time arrange- 
ment ; F, recording machinery ; G, a separate machine connected 
with the same pulley for tracing waves when required. 

I propose that the whole of the apparatus, except the float, 
float-wire, and pulley, shall be contained in a box, and that the 
only connection, between the delicate boxed machinery and the 
open-air work, shall be by the shaft of the pulley, which would 
pass through a stuffing box. The heads A and B need no ex- 
planation beyond a reference to the diagram, and the remark that 
it is necessary for the float to run upon two wires in order to pre- 
vent twisting. C, a pawl working on the shaft, will easily turn a 
wheel whose revolutions will exceed the height due to the pitch 
of the rack. But there will be an error in consequence of the 
wheel being able to count whole pitch lengths only, and losing all 
fractions of a pitch length. This error will evidently average half 
a pitch length for every wave. D, aratchet wheel connected with 
a pawl, which would yield to the attempt of the wheel to reverse 
its motion, might, in yielding, record the number of times the 
motion has been reversed. This could count the waves, The 








‘ heat soon convinced me that bolts and bars were of little avail, 
B and the discs, instead of remaining round, took a somewhat oval 
: shape. This difficulty has been overcome in the present machine 
: by making the end discs into two perfect rings, fitting loosely one 
é within the other, with sufficient space between them to allow ex- 
y pansion, the inner ring or centre-piece of each disc being kept in 
t position by bolts passing through flanges provided for that pur- 
f pose on both rings. It is also further strengthened by having 
. strong hoops of wrought iron contracted on it. As it is of similar 
ns size and shape to the inside of the chamber, it absorbs the 
ia greater part of the heat, and thus relieves the outer ring 
. of inside strains through expansion. The sides of the revolving 
. chamber are made up of open trays of cast iron of girder form, with 
ti wrought iron plates riveted on them, and held in positionby bolts 
4 passing through them and through the discs, thus tying the whole 
Re together by wrought iron, capable of allowing of any expansion 
2 without danger of breaking. The next point is the movable neck 
L or flue drawing, a very simple but effective improvement, and 
| ; made to slide somewhat like a wedge between the aperture 
x of the revolving chamber and the chimney. The wedge-shape is 
“7 given to it for the purpose of allowing it to recede from the face 
i of the chamber when lifted, and free itself easily from any cinder 
‘1 which might otherwise clog the joint. Weighted levers give it the 
“ requisite pressure, when the machine is in motion, to keep the 
“ad joints quite tight without the use of wedges, screws, or luting, at 
“4 the same time admitting it with the most perfect ease to serve 
id the purpose of a door and screen, and may be opened wholly or 
he partially, as may be necessary, when the heat is being drawn ; but 
ti as it is most frequently required in such eases to be only partially 
A opened, it still admits of heat being carried to the chimney, or 
ws boiler, if there should be one applied to the furnace. It will be 
od noticed that in this machine I have dispensed with the diagonal 
io throw which my former machine had. I have done this some- 
_ what reluctantly to simplify the machine, but hitherto I have 
= found the results satisfactory. I now come to the arrangements 
oe for withdrawing the charge. Immediately on the neck being 
lifted, a frame upon wheels, and carrying a nicely balanced 
o tongs, is advanced to the doorway and made to grip a ball; 
hon the whole is then steadily drawn back by means of a chain 
‘ld attached to the small hauling engine. This process is 
of repeated until the chamber is discharged. The charging ladle 
b I have been unable to complete, owing to pressure of other work ; 
«dl I therefore will not go into a description of it, being as yet an un- 
in tried tool. For the shifts I saw the machine at work upon, 7}; tons 
+ were turned out. The production is not yet at its highest, but I 
he am confident, by a little perseverance and practice with the tools 
ty und workmen, 100 tons per week will be puddled, and this, owing 
t of to the peculiar manner ef fettling, may be continued for months 
ay in succession. I am convinced that the increased size in the 
see machine is a step in the right direction. I believe the time is not 
at w far distant when we shall be able to make homogeneous iron rails 
oy, of a character to compete successfully with steel. When it is 
, a complete and in order I shall be very glad to appoint a day when 
well pe cate committee, or any member of the Institute, may see 
it at work,’ : 
ave The regular business of the meeting having now terminated, the 
secretary (Mr. Jones) submitted the following resolutions, which 
ail had been recommended for approval to the Institute by the 
vith general council :—** That the Iron and Steel Institute, in general 
meeting assembled, hereby tender their best thanks to the Lord | 
oat Provost and the civic authorities for the cordial reception they | 
have ey to ee b » . the ~ n of their visit to Glas- 
gow, and for placing at the disposal of the Institute tuitousl 
wer | the elegant suite of rooms in which the meetings eat heas held, 
am that the best thanks of the Institute be given to the Council of 
per the Philosophical Society, and to the Committee of the Royal 
Bre Exchange, for the facilities they have afforded to the members in 
lete connection with this meeting ; that the members desire to express 
ane their full appreciation and best thanks for the arrangements made 





simplest mechanical arrangement of this kind appears to be 
that shown in diagram d. I have not thought it necessary 
to show more than how a bar is made to reciprocate every 
time the motion of the wheel is reversed. E: It is evidently 
not possible to have a complete record of every wave 
which passes. A wave whose period is ten seconds, is a 
phenomenon not often witnessed on the English coast, and 
waves of one second would certainly have to be counted. Now 
there are 3600 seconds in an hour. It would probably be idle to 
count these otherwise than by the hundred. This would register 
eighty-six times a day for the ten seconds’ wave, and 864 times 
for the one second wave. In the same way the wave heights need 


* British Association, Section G. 





| is simply enough stated, namely, that it is the effect of the total | / 
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total amount of energy due to that disturbance’ for suitable units | preferable to a dram like thgt from which indicator cards are 
| of time and space. If we were dealing with a simple set of waves | taken, The machine would necessarily be in an exposed situation 


and the machinery might get wetted in changing the cards, Be- 
sides, the Morse roll would be independent of any exact 
punctuality on the part of the attendant. G: The arrangement 
for wave tracing, as it would require personal superintendence, 
would probably be in operation for only a few minutes at a time. 
The time arrangements would, therefore, be easily managed. If 


attempting to solve the whole of a question which we assuredly.| a screw were cut on the pulley shaft, a sliding nut, carrying a 


pencil, would trace the wave profile on a paper band or drum 
moving uniformly. This movement need not be accurate, pro- 
vided a separate timekeeper marked true time on it. But this 
is not by any means the only feasible arrang: t. The figure 
which this would trace adn be the profile at a fixed point for 
variable time, not the profile at a fixed time over a varying dis- 
tance, which is the view afforded to us by the eye. There are 
certain conceivable forms of wave motion in which these profiles 
would not differ, but that is not true of unsymmetrical waves, 
such as occur near shore, and even in symmetrical waves the 
units of time and distance require adjustment. It may seem 
that I have come to rather a meagre conclusion in contenti 
myself with a plan for recording only the number and height o 
the waves. My answer to this objection is twofold. In the first 
place, I do not see how, near the 
shore, any automatic measure- 
ment of wave length and wave 
speed can be effected. Taking 
two stations instead of one does 
not remove the difficulty, which 
then falls upon the identification 
of the waves passing the two 
stations. This would only be a 
difficulty for regular waves ; but 
the superposition, coalescence, 
and breaking up of actual 
waves converts the difficulty 
into an _ impossibility. In 
the second place, I remark 
that we know so very few 
facts about waves, that exact 
information given under these 
limitations is probably the best 
foundation we could have for 
our guidance as to the extension 
of our experiment. What I have 
suggested would secure this for 
us: a, the number of waves at a 
given station per unit of time at 
specitic times ; }, the average and 
aggregate heights of the waves at 
specific times; c, the means of 
getting wave profiles for a fixed 
point with variable time. This 
would at least lead the way to a 
scientific estimate of the disturb- 
ance of the sea, instead of the 
rough and arbitrary guesses at 
present in use, which necessarily 
differ with every observer and 
every port. It would also pro- 
bably afford us a clue tothe exten- 
sion of our work, I feel pretty 
certain that among the first 
results of this experiment 
would be the discovery of some 
junction of the number and height of waves, which would be 
sensibly constant for all weathers, This in itself would be the 
guide to much knowledge, but besides this the study of the actual 
profiles of waves near the shore would open out a new branch of 
experimental science, 

The best locations which I know for such an instrument would 
be one of the two piers at Brighton, or the north pier at Scar- 
borough. It would not be difficult so to arrange the instrument 
as to make it an object of interest to visitors as well as a record 
useful to science. In these localities the study would be especially 
of shore waves. In heavy weather, even at high water, the waves 
| lose much of the character of deep-sea waves, and at low water 
they are almost always broken. This gives us a more complicated 
| phenomenon, indeed, but not a less interesting one. 

We possess at present no accurate measurement of sea waves. 
The best, perhaps, are those of Admiral Paris, obtained by his 
** wave-tracer,” described in the Transactions of the Institution of 
Naval Architects. It depends upon the property of a pole loaded 
at the base Coatena dees very nearly fixed both in position 
and direction. The tracings obtained by this instrument are 
very interesting and instructive ; but the difficulties and uncer- 
tainties attending its use have prevented its being of much real 
aid to scientific investigation. 

I have deliberately chosen to lay this before you in the form of 
a sketch rather than of a settled plan. I cannot afford to erect 
such a machine, and I am not disposed to go to the expense of 
getting out working plans, which would be only hypothetical, and 
would have to be reconsidered and redrawn before they could be 
erected. Meanwhile, I think I have gone sufficiently far in this 
sketch to point out every necessary step and movement. I should 
be extremely glad to see such a machine established at one of the 
Brighton piers, with the concurrence of the Pier Company and of 
the British Association, If my ideas should be favourably 
received, it might, perhaps, be advisable to give me the assistance 
of a committee to carry them out, 
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THE American Army and Navy Journal states that the French 
naval authorities have found it expedient to break up the iron-clad 
Dunderberg or Rochambeau, as she is called in the French navy, 
and use her engines and material in other constructions. The 
French paid her builder at least 3,000,000 dols, for her as she left 
America, and subsequently expended considerable sums in modifi- 
cations. It is alleged that having been neglected while in dock 
during the late Frerch-Prussian war, her hull became so deeply 
corroded as to make repairs impossible. Her machinery, however, 
is said to be in an effective condition, and her plating will be 
= upon the ram Glossoniére, that is soon to he at 

‘oulon, 








ae ee eee ee ee ne te ae 


eseeeo— 


= ss ——_— 


(rae SS ae 











—— 











=» 





Ave, 23, 1872. 


LM, 








o 

nv" 

Lal on 
+ SN 
2 NY 
g N 
o 

= 

o 

o 

zx 


NOILVAS13 3SYSASNVUL 
YALIWOWVNAQ 


GZ 





NOILVA3173 
14V P3uls 





‘y 30 NVId 


























THE ENGINEER. 








(‘ZT 96nd 908 wondrtosap 10,7 








120 


‘N’S'O ‘UVAO IVINANIYAIXA GNV HONOAVI LAAA UNOA-ALAIA 















Ave. 23, 1872. 


THE ENGINEER. 


121 











STEVENSON’S REVERSING ROLLING MILL FRICTION CLUTCH, 


—— _ 
YY 


SS 


AS FITTED AT THE BLOCHAIRN IRONWORKS, 


WG 


> 


IK 


a 
MZ 
= a 


G = 
- JJM - 


Nh Lh 
Y 


< 
SSSSNY 


Yo 





iA 





Wilda 

















m 74 
WN —/// 
vn 














—G 
Uy 
Uj 

Vy 














IN our last impression we illustrated the Napier clutch, and we, BRITISH ASSOCIATION, SECTION A.—P2RESI- 


now give above drawings of Mr. Stevenson’s friction clutch, as 
fitted at the Blochairn Ironworks, 


of the Iron and Steel Institute. 
Fig. 1 is a sectional plan, and Fig. 2.an elevation of the reversing 
clutches. The shaft, 33, carries two spur wheels, 35 and 36, 


which, by means of well-known arrangements of gearing, are 
continuously driven in opposite directions. The wheels, 35 and 
36, are formed with hollow conical rims, 37, to frictionally engage 
with convexly-coned parts, 38, upon a duplex sliding piece, 39, 
between them, and they are fixed on elongated bosses, 40, 
carried on brass bushes. 41, on the shaft, whilst collar pieces, 42, 
are bolted on the shaft in halves to sustain the end thrust of 
the coupling action. The position of each brass bush, 41, is 
assigned in such a way that the plane of the centre of 
gravity of the wheel, 35 or 36, may be at the middle of its 
length, or as nearly so as possible, whereby a tendency 
of the wheels when running loose to wear the bushes conical will 
be avoided. For this purpose the bushes. 41, are elongated at 
their inner ends; and to admit of such elongation, the clutch piece, 
39, is made bell-shaped, as shown. The convexly-coned parts, 38, 
of the clutch piece, 39, are made in me segments, fixed and 
adjusted by screw bolts, and on wear taking place they can be read- 
justed with the greatest facility. The conical surfaces are by pre- 
ference madeasshown, witha very acute inclination to theshaft, and 
the angle should in no case exceed half a right angle, for as a right 
angle (that of a plain disc) is approached not only is a much greater 
pressure required to give the requisite bite, but the action of 
getting into contact is also more sudden and liable to produce 
injurious concussion. The duplex clutch piece, 39, is moved to 
yut one or other of the wheels, 35 or 36, into gear by a transverse 
oad of hammered cast steel working in a slot cut through the 
shaft, 33, and fixed in a rod or spindle, 44. The spindle, 44, is 
moved by means of a steam or hydraulic cylinder, but Mr. 
Stevenson prefers steam to hydraulic pressure, as the elas- 
ticity of the steam renders the engaging action both more 
gradual and the reversals more speedy. The contact pressure 
required is, he states, very little, and a very small-sized 
steam cylinder working through levers, as represented by Fig. 3, 
is quite sufficient to give the requisite driving grip. A 
12in, steam cylinder is employed at Monkland, and at Blochairn 
the old water connections, formerly employed by Tannet, Walker, 
and Co., had to be taken advantage of in order to save further 
delays in getting the mills into a state fit for turning out iron to 
meet the great accumulation of orders caused by the previous 
interruptions, but Mr. Stevenson is gradually, as time will permit, 
substituting for the water connections steam reversing engines, 
as shown by Fig. 3. This oy eye is also being constructed in 
connection with reversing clutches to be erected at Gelsen Kirchen 
in Prussia for Messrs, Grilo Funke and Co, 





A New Company at SUNDERLAND.—A company has been 
formed for the purpose of acquiring the works of Messrs. Oswald 
and Co., at Sunderland. The new undertaking will start under 
the name of the Wear Rolling Mills and Ironworks Company, 
and the business will be taken over from the 29th of June 
last, The capital will be £350,000 in £10 


Both clutches, it will be | 
remembered, attracted much attention during the recent meeting 





DENT’S ADDRESS. 


In opening the mathematical and physical section of the British 
Association at Brighton, Mr. Warren de la Rue, D.C.L., Ph. D., 
F.R.S., V.P.C.S., V.P.R.A.8., delivered the following address :— 

My predecessors in this chair have addressed you on many 
subjects of high interest in mathemetical and physical science : I 
do not contemplate passing in review the recent discoveries in 
astronomy or phys‘cal science, but intend to confine myself, in 
the main, to astronomical photography; and in selecting this 
branch of science as the subject of this introductory discourse, I 
think that I shall have your approval, not only because I have 
given special attention to that subject, but also because it is about 
to be applied to the determination of a fundamental element of 


our system, the solar parallax, by observations of the transit of 
Venus in 1874, and probably also in 1882. 
Nothing is so lastingly injurious to the progress of science as 


| false data; for they endure often through many centuries. 


False views, even if supported by some amount of evidence, do 
comparatively little harm ; for every one takes a salutary interest 
in proving their falseness ; and when this is done the path to 
error is closed, and the road to truth is opened at the same 
moment. 

It will be conceded that photography, when applied to scientific 
observation, undoubtedly preserves facts. But the question has 
sometimes been raised, are ge a a records checetaly trust- 
worthy representations of the phenomena recorded? If not, what 
is the extent of truth, and where are the inlets for errors and mis- 
takes? Not only has photographic observation gained a wide 
range of applications in astronomy, but in every other branch of 
physical science its help is daily more and more taken advantage 
of ; and although, in speaking of this art I shall confine myself to 
astronomy, the observations which I propose to make may be sug- 
gestive with reference to other branches of physics. 

As an instance of the application of this art to optical physics I 
may in this place call attention to the very successful delineation 
of the solar spectrum by Mr. Lewis M. Rutherfurd, of the United 
States. In Mr. Rutherfurd’s spectrum, obtained by the camera, 
many portions and lines are shown (in the ultra-violet for instance) 
which, while imperceptible to the retina of the eye, impress them- 
selves on the sensitive film. As a fact, lines which are single in 
Angstrém’s and Kirchhoff’s maps, have been recorded by photo- 
graphy as well-marked double lines, I will now review the appli- 
cation of the art to astronomy. 


Stellar pty was for some time applied at Harvard 
College Observatory, U.S., to double stars, for the purpose of 
determining by micrometric measurement their relative angle 
of position and distance. The zero of the angle of position 
was found by moving the telescope in right ascension after an 
page —. been taken, and taking ? oon one on the 
same plate; this process gave two sets of phot hic im 

on the same plate; and the Pe ay line cedex tneedh the 
series -— the direction of the daily motion of the heavens. The 
probable error of a single measurement of the Lem 2 pond dis- 
tance of the images was found to be +0"'12, or somewhat smaller 
than that of a measurement with the common filar micro- 








The late Professor Bond, who applied photography to 
stellar astronomy, confining himself to stars brighter than the 
seventh magnitude, discused the results in various numbers of the 
Astronomische Nachrichten. No astronomer more unbiassed could 
have been selected to decide on the comparative value of the 
photographic and direct observational method. His discussion 
shows that the probable error of the centre of an image was 
+0'°051, and that of the distance of two such centres was +0072, 
Adopting the estimate of +0'0217, as the probable error of ‘a 
single measurement of a double star of this class with a filar 
micrometer, Professor Bond shows that the measurement of the 
photographic images would have a relative value three times as 
great. He derived the further important conclusion, that defi- 
ciency of light can be more than compensated for Lap ate ae 
increase in the time of exposure. A star of the ninth magnitude 
would give a photographic image, after an exposure of ten 
minutes, with the Cambridge equatorial. 

In the reproduction of stars by photography, recently undertaken 
by Mr. Rutherfurd the objects to be secured being so minute, 
special precautions were found to be necessary in depicting them 
upon the sensitive film, so that their impressions might be distin- 
guishable from accidental specks in the collodion plate. To prevent 
any such chance of mistake, Mr. Rutherfurd secures a double 
image of each luminary, the motion of the telescop ing stopped 
for a short time (half a minute) between a first and second exposure 
of the plate ; so that each star is represented by two close specks, 
so to speak, upon the negative, and is clearly to be distinguished 
by this contrivance from any accidental speck in the film. Amap 
of the heavens is thus secured, very clear, though delicate in its 
nature, but yet one upon which implicit reliance can be placed for 
the purposes of measurement. Professor Peirce aptly says, “This 
addition to astronomical research is spamgranie by any step of 
the kind that has ever been taken. The photographs afford just 
as good an opportunity for new and original investigation of the 
relative position of near stars as could be derived from the stars 
themselves as seen through the most powerful on Sy 
are indisputable facts, iased by personal defects of o tion, 
and which convey to all future times the actual places of the stars 
when the photographs were taken.” 

Mr. Asaph Hall, who shared with Professor Bond the work of 
measuring the photographic images and of reducing the measure- 
ments, has very recently subjected the ne method to a 
critical comparison, with a view to deciding on its value when applied 
to the observation of the transit of Venus, Heap ) a8 —— 
its application to stellar observations, to under-estimate the photo- 
graphic method in consequence of want of rapidity ; but he admits 
that in the case of a solar eclipse, or of the transit of a planet over 
the sun’s disc, it has very great advantages, wy! over eye 
observations: of contacts, inner and outer, of the planet and 
the sun’s limb, and that the errors to which it is subject 
are worthy of the most thorough investigation. The obser- 
vation of a contact is uncertain on account of irradiation, 
and is also only momentary; so that, if missed from any 
cause, the record of the event is irretrievably lost at a particular 


meter. 








station, and long and costly , ee rendered futile. On the 
other hand, when the is clear, a photographic image can be 
obtained in an instant and repeated out the of 
the transit, and even if all the contacts be lost, eq valuable 
results will be secured if the data collected on the 

plates can be correctly reduced, as will be proved hereafter to be 
undoubtedly possible. That the transit of Venus will be recorded 
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by photography may now be announced as certain, as preparations 
are energetically progressing in England, France, Russia, and Ame- 
rica for obtaining photographic records. There is also a probability 
of Portugal taking part in these observations; for it is con- 
templated by Seiior Capello to transport the Lisbon photo- 
heliograph to Macao, There are at present five photo- 
heliographs in process of construction for the observing parties 
to be sent out by the British Government, under the direction 
of the Astronomer Royal, Sir George B. Airy. The Russian 

Government will supply their own parties with three similar instru- 

ments; and I am also having constructed one of iy own for this 

purpose and for future solar observations. All these instruments, 
made precisely alike, will embody the results of our experience 
gained during the last ten years in photoheliography at the Kew 

Observatory whilst belonging to this Association, One only of 

them, namely the photoheliograph which has been at work for 

some years at Wilna, is of a somewhat older pattern; but how 
great an advance even this instrument is on the original at Kew 
is proved by the delightful definition of the most delicate markings 
of the sun in the pictures which have reached this country from 

Wilna. 

Hitherto sun-pictures have been taken on wet collodion; but a 
question has been raised whether it would not be better to use dry 
plates. On this point M. Struve informs us that, in two places, 
at Wilna, under the direction of Colonel Smysloff, and at Both- 
kamp, in Holstein, under Dr. Vogel, they have perfectly succeeded 
in taking instantaneous photographs of the sun with dry plates. 

As far, however, as my own experience has gone, I still believe 
that the wet collodion is preferable to the dry for such observations. 

Now, with reference to contact observations, which it must be 
remembered are by no means indispensable as far as photography 
is concerned, it may be conceded that there will attach to the 
record of the internal contact a certain amount of uncertainty, 
although not so great as that which affects optical observation. 

The photograph which first shows contact may possibly not be 
that taken when the thread of light between Venus and the sun’s 
disc is first completed, but the first taken after it has become thick 
enough to be shown on the plate ; and this thickness is somewhat 
dependent on accidental circumstances -for example, a haziness of 
the sky, which, although almost imperceptible, yet diminishes the 
actinic brilliancy of the sun, and might render the photographic 
image of the small extent of the limb which is concerned in the 
phenomenon too faint for future measurements. On the other 
hand, having a series of photographs of the sun with Venus on 
the disc, we can, with a suitable micrometer, such as I contrived 
for measuring the eclipse-pictures of 1866, and which since then 
has been in continuous use in measuring the Kew solar photo- 
grams”, fix the position of the centre of each body with great pre- 
cision. But the reduction of the measured distances of the centre 
to their values in arc is not without difficulty. Irradiation may 
possibly enlarge the diameter of the sun in photographic pictures, 
and itmay diminish the size of the disc of a planet crossing the sun, 
as is the case with eye observations; but if the images depicted are 
nearly of the samesize at all stations whose results are to be included 
in any set of discussions, then the ratio of the diameters of Venus 
and the sun will be the same in all the plates, and it will be safe to 
assume that they are equally affected by irradiation. The advan- 
tage which, therefore, will result by employing no less than eight 
instruments precisely alike, as are those now being made by Mr. 
Dallmeyer on the improved Kew model, is quite obvious. If 
other forms of instruments, such as will hereafter be alluded to, 
be used, it will be essential that asufficient number of them be 
employed in selected localities to give also connected sets for dis- 
cussion. 

To give some idea of the relative apparent magnitudes of the sun 
and Venus, I may mention that at the epoch of the transit of 
1874 the solar dise would, in the Kew photoheliograph, have a 
semidiameter of 1965°8 thousandths of an inch, or nearly two 
inches; Venus a semidiameter of 63°33 of these units; and the 
parallax of Venus referred to the sun would be represented by 
47°85 such units, the maximum possible displacement being 95°7 
units or nearly ;4; of an inch. 

When the photographs have been secured, the micrometric 
measurements which will have to be performed consist in the 
determination of the sun’s semidiameter in units of the scale of 
the micrometer, the angle of position of the successive situations 
of the planet on the disc, as shown on the series of photographs, 
and finally the distances of the centres of the planet and the sun. 
These data determine absolutely the chord along which the transit 
has been observed to within 0"1; and an error of 1" in the 
measurement would give an error of only 0'°185 in the deduced 
solar parallax. Moreover the epoch of each photographic record 

-is determinable with the utmost accuracy, the time of the 
exposure being from 5 to ;45 of a second or even less. 

Now although the truth of the foregoing remarks will be fully 
admitted, it will yet be well to point out in this place the inherent 
or the supposed defects of the photographic method. These 
defects may principally be comprised under the head of posibility 
of distortion ; and the importance of an investigation into this 
source of error will appear at once obvious in all cases where the 
position of a definite point with reference to a system of co-ordi- 
nates has to be determined from measured photographs, especially 
in such a refined application of it as that which it will have in the 
determination of the solar parallax. 

The distortion of a photographic image, if such exist, may be 
either extrinsic or intrinsic—that is, either optical or mechanical. 
The instrumental apparatus for producing the image may produce 
eptical iregularities before it reaches the sensitive plate ; or an 
image optically correct may by irregular contraction of the 
sensitive film in the process of drying and other incidents of the 
process, present on the plate a faulty delineation. 

In general, two ways present themselves for clearing observa- 
tions from errors. Either methods may be devised for determining 
the numerical amount of every error from any source, or b 
special contrivances the source of error may be contracted to suc 
insignificant limits that its effect in a special case is too minute to 
exert any influence upon the result. Both these roads have been 
followed in the inquiry into the optical distortion of photographic 
images, 

As regards the first, let it be supposed that, as in the Kew 
instrument, the primary image is magnified by a system of lenses 
before reaching the sensitive plate. The defects inherent to the 
eptical arrangement will clearly affect every photographic picture 
produced by the same instrument ; and hence a method suggests 
itself for determining absolutely the numerical effect of distortion 
at every point of the field. Let us assume that the same object, 
which may be a rod of unalterably and known length, be photo- 
graphed in precisely the same manner in which celestial events are 
photographically recorded, the object being at a considerable 
distance ; it may successively be brought into all possible positions 
in the field of photoheliograph, and the length of the image on the 
photograph may be measured afterwards at leisure by means of a 
micrometer, These lengths will change relatively wherever 
distortion takes place ; but by laying down these varying lengths 
we shall obtain an optical distortion-map of the particular instru- 
ment; and tables may be constructed giving in absolute numbers 
the corrections to be applied to measurements of positions on 
account of the influence of optical distortion. In this way the 
optical distortion of the combined object-glass and secondary mag- 
nifier is ascertained. The chief source of distortion, if such exist, 

* In this micrometer, which is capable of giving radial distances 
angles of position, and also rectangular co-ordinutes, the racy of 
linear measurements does not depend on the doubtful ~esults given by a 
long run of a micrometer screw. ; 

t It has been proposed, in order to obviate any possible alteration of 
the sensitive surface, to use the Daguerréotype instead of the collodion 
process. The former, however, is so little practised, and, moreover, is so 
much more troublesome that it does not seem to be advisable to adopt 
it, ially as the subsequent measurements would present greater 
difficulties than occur with collodion pictures, 











will be in the secondary magnifier, and in erder to ascertain its 
amount a reticule of lines drawn at equal distances upon glass 
may (as has been done recently by Paschen and Dallmeyer) be 
placed in the common focus of the object-glass and secondary 
magnifier. The required data are then immediately given by the 
measurement of the resulting pictures of the parallelograms on 
the reticule. Mr. Dallmeyer has ascertained in this manner that 
no sensible distortion exists inthesecondary magnifier constructed 
by him. ‘The truth of the principle being granted, it was applied 
to a preliminary series for finding the distortion which affects the 
Kew instrument, which is not nearly so perfect as those more 
recently constructed; and the results were so far satisfactory that, 
instead of a single rod, a proper scale, 15ft. in length, representing 
a series of rectangles distributed over half the radius of the field, 
has been erected ; and the process of absolutely determining the 
optical distortion of the Kew photoheliograph is now in active 
progress, and will be used for the new instruments to be em- 
ployed in observing the transits of Venus. 

The second method of dealing with optical distortion aims at 
total exclusion of this source of error. It has been proposed by 
American astronomers, who intend taking part in the coming 
observations of the transit of Venus, to exclude the secondary 
magnifier, and in order to obtain an image of sufficient diameter 
to employ a lense of considerable focal length, say 40ft., which 
would give an image as large as with the Kew photoheliograph 

-namely, 4in. in diameter. As it would be inconvenient to 
mount such an instrument equatorially, it is proposed to fix it 
in the meridian in a horizontal position, and reflect the sun in 
the direction of its axis by means of a flat mirror moved by a 
heliostat. There cannot 4 any doubt about the fact that the 
image so produced would be nearly free from optical distor- 
tion, if the interposed mirror did not introduce a new 
source of error. The difficulty of producing a plane 
mirror is well known; and there is a difficulty in main- 
taining its true figure in all positions; there is also a lia- 
bility of the disturbance of the rays by currents of heated air 
between the mirror and object glass; moreover, with such an 
instrument position wires could not be defined with sharpness on 
the photographs. On the whole, greater reliance may be placed 
on a method which admits the existence of a distorting influence, 
but has at the same time means of checking and controlling it 
numerically. 

Great attention has been paid by me at various times to those 

effects of distortion which might arise from the process of drying. 
The results to which the experiments lead seem to prove that 
there is no appreciable contraction except in thickness, and that 
the collodion film does not become distorted, provided the rims of 
the glass plates have been well ground; this point is a funda- 
mental one. But in such observations as that of the transit of 
Venus, no refinement of correction ought to be neglected; hence 
fresh experiments will be undertaken to set at rest the question 
whether distortion of the film really takes place when proper 
precautions are taken. This will be done both by the method I 
have employed before, and also in accordance with M. Paschen’s 
proposal to measure images of such reticules as above described ; 
this reticule might, as he has suggested, be photographed during 
the transit of Venus, so that each plate would thus bear data for 
the correction due to unequal shrinkage, if such were to take 
lace. 
, It has been objected by some astronomers who have casually 
examined solar photograms that the limb of the sun appears, as 
a consequence of the gradual shading off, even under a small 
magnifying power, not bounded by a sharp contour; but the 
measurements of such photographs which have been made during 
the last ten years of pictures, taken under the most varying 
conditions which influence definition, have proved that even the 
worst picture leads to a very satisfactory determination of the 
sun’s semidiameter and centre; moreover, an independent ex- 
amination of this question by M. Paschen gave as the result that 
the mean error of a determination is only + 0°008 millimetre with 
a sun-picture of four Paris inches in diameter ; this corresponds 
to + 0'135, and it is nearly three times less than that resulting 
from a measurement with the Kénigsberg helimeter. 

Nevertheless it will be seen from the foregoing remarks that I 
have not hesitated to arouse your attention to the fact that 
astronomical photography is about to be put to the severest test 
possible in dealing with such a fundamental problem of astronomy 
as the determination of the sun’s distance from the earth, An 
intimate knowledge of the subject, however, and experience with 
respect to work already accomplished in the Kew ten-year solar 
observatiuns,; inspire me with a confident anticipation that it will 
prove fully equal to the occasion. 

So much for performances to be looked forward to in the future : 
now let me briefly review what astronomical photography has 
already undoubtedly accomplished. 

in the first instance the possibility proved of giving to the photo- 
graphic method of observation a trustworthiness which direct 
observations can never quite obtain, will render the results 
of our discussion of the ten years’ solar observations at Kew more 
free from doubts than those observational series on the sun’s spots 
which preceded ours. The evidence of a probable connection 
between planetary positions and solar activity, and the evidence 
which we have published on the nature of spots as depressions 
of solar matter, could never have been brought forward but 
for the preservation of true records of the phenomena through a 
number of years, while the closer agreement of the calculated 
results in reference to solar elements is itself evidence of the 
intrinsic truthfulness of the method, and gives the highest 
promise that our final deductions, which will be completed in 
the course of the ensuing year, will not be unworthy of the 
exertions which I, in conjunction with my friends, B. Steward 
and B. Loewy, have constantly devoted to this work during a 

eriod of fully ten years. Not only will some doubtful questions 

e set finally at rest by it, but new facts of the greatest interest 
will result, bearing on the laws which appear to govern solar 
activity. 

By nothing, however, would the claims of photographic observa- 
tion, as one of the most important instruments of scientific 
research, seem to be so thoroughly well established as by the 
history of recent solar eclipses, It will be recollected that in 1860 
for the first time the solar origin of the prominences was placed 
beyond doubt solely by photography, which preserved a faithful 
record of the moon’s motion in relation to these protuberances, 
The photographs of Tennant at Guntour, and of Vogel at Aden, 
in 1868, and also those of the American astronomers at Burlington 
and Ottumwa, Iowa, in 1869, under Professors Morton and Mayer, 
have fully confirmed those results. In a similar manner the 
great problem of the solar origin of that portion of the corona 
which extends more than 2 million of miles beyond the body of 
the sun has been by the photographic observations of Col, Tennant 
and Lord Lindsay in 1871, set finally at rest, after having been the 
subject of a great amount of discussion for some years. 

The spectroscopic discovery in 1869 of the now famous green 
line, 1474 K, d trated undoubtedly the self-luminosity, and 
hence the solar origin of part of the corona. Those who denied 
the possibility of any extensive atmosphere above the chromo- 
sphere received the observation with great suspicion ; but in 1870, 
and again in 1871, it was fully veritied. So far, therefore, the 
testimony of spectroscopic observations was in favour of the solar 
origin of the inner corona. 

Indeed, the observations of 1871 have proved hydrogen to be 
also an essential constituent of the ‘‘ coronal atmosphere,” as 
Janssen proposes to call it—hydrogen at a lower temperature 
and density, of course, than in the chromosphere. Janssen was 
further so fortunate as to catch glimses of some of the dark lines 
of the solar spectrum in the coronal light, an observation which 
goes far to show that in the upper atmosphere of the sun there 
are also solid or liquid particles, like smoke or cloud, which re- 
flect the sunlight from below. Many problems, however, even 
with reference to the admittedly solar part of the corona, are 








unsettled. The first relates to the nature of the substance 
which produces the line 1474 K. Since it coincides with a line 
in the spectrum of iron, it is by many considered due to that 
metal; but then we must suppose either that iron vapour is 


less dense than hydrogen gas, or that it is subject to 
some peculiar solar repulsion which maintains it at 
its elevation, or other hypotheses may be suggested 


for explaining the fact. Since the line is one of the least 
conspicuous in the spectrum of iron and the shortest, and as 
none of the others are found associated with it in the coronal 
spectrum, it seems natural, as many have done, to assume at once 
that it is due to some new kind of matter. But the observations 
of Angstrim, Roscoe, and Clifton, and recently those of Schuster 
regarding the spectrum of nitrogen, render it probable that 
elementary bodies have only one spectrum, and since in all ex- 
perimental spectra we necessarily operate only on a small thick- 
ness of a substance, we cannot say what new lines may be given 
out in cases where there is an immense thickness of vapour; and 
hence we cannot conclude with certainty that because there is an 
unknown line in the chromosphere or corona, it implies a new 
substance. Another problem, the most perplexing of all, is the 
reconciliation of the strangely discordant observations upon the 
polarisation of the coronal light ; but I will at once proceed 
to the points on which photography alone can give us Scie 
information. 

The nature and conditions of the outer corona (the assemblage 
of dark rifts and bright rays which overlies and _ surrounds 
the inner corona) was very incompletely studied ; and 
the question whether it is solar’ was not finally settled in 
the opinions of astronomers of high repute. Some believed 
it to be caused by some action of our atmosphere ; and 
others supposed it due to cosmical dust between us and 
the moon. ‘The bright light of the corona and the promi- 
nences most undoubtedly cause a certain amount of atmospheric 
glare ; and, although it is difficult to see how this is to account for 
the rays and rifts, it would be rash to deny that it may do so in 
some manner yet to be discovered. It is quite certain that some 
of the phenomena observed just at the beginning and end of 
totality are really caused by it. <A light haze of meteoric dust 
between us and the moon might give results much resembling 
those observed ; but when we come to details this theory seems to 
be doubtful. 

(7'o be continued.) 





MESSRS. MARSHALL AND CO’S. 16-HORSE 
PORTABLE ENGINE. 


TuE largest portable engine exhibited at Cardiff, we illustrate 
at page 124. It isa double cylinder engine of 16-horse power 
nominal, with link motion reversing gear. The boiler is unusually 
large, however, the fire-box, intended for either wood or coal, 
being of immense size, while all the proportions of the engine are 
more like those usually adopted for a 20-horse engine by other 
makers. Indeed, Messrs. Marshall’s engine could scarcely be con- 
sidered as overloaded if working up to 50 indicated horse-power. 
In many respects the engine resembles the competitive portable of 
8-horse power,which was “highly commended” by the judges, and 
has already been fully described by our special correspondent at 
Cardiff. The principal feature of novelty we find in the con- 
struction of the crank shaft brackets and the arrangement by 
which the plummer blocks are braced to the cylinder. These last 
are cast in one piece with the valve chest between them. Access 
is had to the valves by means of a lid on the top of the chest. The 
foot or base of the cylinder casting is made with a flange all round 
instead of at each side only as is usual, This makes the strongest 
and stiffest job possible. The foot is planed up to fit the boiler by 
a radial planing machine specially constructed for such work. 
Steam is taken to the cylinders by a long perforated pipe lying 
close to the top of the panel inside. The cylinders are jacketed. 

The crank shaft brackets are of wrought iron, the outer and 
principal plates being flat, somewhat of a fan shape, and securely 
riveted to the sides of the boiler. They are stiffened laterally by 
gusset-pieces inside and angle iron ; to the top of each is bolted a 
casting, as shown in cross section in the annexed diagram, which 
we reproduce from a former im- 
pression. In this is a dovetailed 
groove, made to fit a dovetail 
projection on the base of the 
plummer block proper. The 
plummer blocks are secured from 
sliding each by a heavy tubular 
stay, shown very clearly in our 
engraving at page 124. The boiler 
is thus spared all strains, whether 
from the working of the engine 
or from expansion and contrac 
tion. About midway up the tubular 
stays, but nearer to the cylinders, 
is fixed a large motion plate of 
iron about jin. thick. This is 
secured by a couple of heavy bosses at each end, which can 
slide on the tube stay. In the middle the lower edge of 
this motion-plate simply rests on a plate riveted to the top of 
the boiler and level with the lagging. The motion-plate is held in 
place by the four guide-bars of the piston-rod crossheads, which 
are of steel and turned up at the ends like an L, and bolted to the 
motien-plate. This motion-plate carries the guides for the valve- 
rod, the governor-stand, and the brackets for the reversing lever 
rocking shaft, thus reducing the joint connections with the boiler 
to two, viz., one for the cylinders and one for the feed pump. A 
portion of the waste steam can be used as shown to heat the fuel. 

The boiler is flush throughout, with a heavy wrought iron man- 
hole frame raised above the lagging, which is carried right to the 
end of the boiler. The engine is carried forward in the usual way. 
The hind wheels, however, are thrown behind the fire-box, which 
is found to distribute the weight better. The axle is carried in 
wrought iron cheek plates jin. thick, and is so fixed to these 
plates as to brace them together and prevent any lateral swaying. 
We understand that Messrs. Marshall have adopted this system 
of fitting the hind wheels to many of their engines with great 
success, 

The following are the principal dimensions :—Cylinders, 9}in. 
diameter, 14in, stroke ; crank-shaft, 4in. diameter ; tly wheel, 6ft. 
diameter, 10in, wide ; forty-one tubes 8ft. by 24in.; total heating 
surface, 264ft. 

It would be very difficult to speak in too high terms of the 
workmanship of this engine ; an excellent design has been carried 
out in the best possible manner, and we confess that we have no 
small difficulty in imagining the way to build a portable engine 
more likely to do good service for a large number of years without 
repairs, Such an engine must add tothe reputation of any maker, 
and it will consolidate and strengthen that already well-earned by 
Messrs. Marshall and Co, 
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Ir is stated that Mr. Isaac Lothian Bell, of the Clarence 
Ironworks, Middlesbrough, and President-elect of the Iron and 
Steel Institute, has resolved en instituting practical experiments 
on a large scale with one of Mr. Ferrie’s self-coking blast furnaces 
at Calderbank, with a view to modifying one or more of his own 
furnaces to the Ferrie system. It should be borne in mind that 
the Cleveland blast furnaces are worked upon the close-topped 
method, and with coke made from Durham coal. The coal makes 
exceedingly hard coke, which is capable of bearing a great burden 
in the blast furnace, but is itself very brittle, and has hitherto 
been unavailable in the raw state. It is thought very probable, 
however, that by the adoption of Mr, Ferrie’s coking chambers the 
Cleveland type of blast furnace may be so modified as to admit of 


raw coal being used with a marked degree of economy. 
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RAILWAY MATTERS. 


THE steep elevation of the lands immediately adjoining the city 
of San Francisco and the desirability of providing convenient 
access thereto have induced some enterprising individuals to 
attempt the construction of an inclined railway. The incline will 
be 2800ft. in length, traversed by cars drawn by steel wire — 
and stationary engines. The cars are to be provided with clutches 
whereby the rope may be grasped or released at the will of the 
conductor. At the top of the incline the cars are delivered over 
to the horse railway, 

In 1869 on Indian Railways 31 passengers were killed and 63 
injured from causes beyond their control, and in 1870 four were 
killed and 92 injured, last year there was only 1 killed and 8 
injured ; and the one fatal case was not caused by an accident to 
a train but by a fall on a platform through insufficient lighting. 
Of the 548 accidents of all kinds 314 arose from cattle being run 
over on lines duly fenced, 76 from fire, 70 from the train or 
vehicles getting off the line, 35 from collisions, and 53 from other 
causes, The accidents from fires are most frequent on the 
Punjaub and Delhi line, and would seem to prove that the 
arrangements for arresting sparks from the engines must require 
improvement. The animals run over consisted of buffaloes, goats, 
deer, leopards, cows, and bullocks. A camel, « crocodile, and a 
hyena were last year also victims. 


Mr. JuLAND DANVER's report on Indian railways just published 
contains much interesting information. Railways to the extent 
of 52045 miles, it appears, are now open in India, of which 250 
miles were completed during the year 1871 and 128 since. A 
further length of 2438 miles is in course of construction, of which 
1503 are being executed under the direct orders of Government, 
without the intervention of companies. The capital outlay on all 
the railways had, at the close of the official year 1871-72, reached 
£91,963,510, of which £1,953,888 had been applied to State lines, 
and £2,704,451 was expended last year. This is exclusive of the 
cost of land and Government supervision, interest, and the 
amount contributed by Government through the operation of the 
rate of exchange under the contracts. The capital held by pro- 
—- consists of £80,972,386 capital stock, £1,954,100 of 
debentures convertible into shares, £5,473,100 of inconvertible 
debentures terminable at certain periods, and £4,071,808 of 
irredeemable debenture stock. The net revenue last year was 
£2,844,000, Assuming the amount which has been expended upon 
the lines carrying traftic to be £85,000,000, they yielded a return 
at the rate of about 3} percent. per annum. This left a deficiency 
below the 5 per cent. guaranteed interest paid by Government 
upon all the capital raised, including that for lines not yet finished, 
of about £1,500,000. The past year was a bad one for trade and 
consequently for traftic. Nevertheless, the revenue of the railway 
companies continues to increase, 


A CORRESPONDENT of the Rai/road Gazette supplies the following 
very useful data regarding the weight of cars on the Pittsburgh, 
Fort Wayne, and Chicago Railway: —“‘ The standard passenger coach 
on this road weighs 47,350 Ib., it will seat fifty passengers; distance 
from centre to centre of seat, 36in, (giving ample room for passen- 
gers); length of seat inside of arms, 3Sin.; width of seat, 17}in, 
These cars have six-wheeled trucks, one of which weighs 9540 Ib. 
(The trucks are included in the ‘‘ weight of coach.”) The axles are 
steel, one of which weighs 332 Ib. ; the wheels are broad-tread, 
weighing 548 lb. each. These cars were built for comfort, and to 
run at high rates of speed. I do not think they could be lightened 
much and be as safe in case of accident as they now are,  Six- 
wheeled trucks are used for safety and for making an easy riding 
coach. One flat car weighs 14,410 lb. ; the floor (or Joading area) 
is 8ft. 11bin. wide, 28ft. lin. long. To start one of these cars 
(empty) requires a force of 150 lb. ; to keep it moving after started, 
50 1b. (measured by a dynamometer). One box car weighs 17,000 Ib. ; 
inside measurement, in the clear, 7ft. Yin. wide, 27ft. long, and 
5ft. llin. high. To start it (empty) requires 250 Ib.; to keep 
moving, 50 1b. One stock car weighs 17,000 Ib.; inside measure- 
ment, in the clear, 8ft. 1fin. wide, 27ft. Jin. long, and Gft. Jin. 
high. To start (empty) requires 250 lb.; to keep moving, 50 Ib. 
The dynamometer used was a ‘‘ home made ” one, and was pretty 
accurate according to our tests. The flat, box, and stock cars all 
have the same kind of truck, the weight of which is 3915 1b.; one 
axle weighs 295 Ib., and one wheel (broad-tread), 570 1b. Thetrucks 
will run on a 4ft. 10in., 4ft. 94in., 4ft. 94in., and 4ft. Shin. gauge 
of track. The load allowed to be carried in these cars by rule of 
company is 20,000 lb. It is a common occurrence for them to be 
overloaded. I have known 32.000 Ib. to be loaded on one of our 
flats. We are well aware they will carry more than 20,000 Ib., 
but think that to be a safe load, The weight of one Pullman 
sleeper is 55,4100 lb. To start this car, took a power of 800 Ib. ; 
to keep moving, 2501b. We have on one of the branches some 
light coaches that will seat thirty people, weighing (the coach not 
the people) 21,450 Ib. These cars I do not consider safe to run at 
a higher speed than fifteen miles per hour; when that speed is 
—s they jump so badly that there is danger of their leaving 

e track. 


THE Japan Weekly Mail gives the following account of the pro- 
ceedings at the opening of the first railway in Japan :—On arriving 
at the station at about half-past seven it was evident that some- 
thing unusual was astir. Japanese employés, with characteristic 
badges on their sleeves, Europeans in brass caps and frogged coats, 
were distributed in all directions, while numbers of Japanese 
passengers leisurely viewed the new-fangled carriages and 
examined the various portions of the station. By five minutes to 
eight some hundred persons, including several Japanese officials, 
were in the train, and as the clock struck the whistle sounded, 
and, amid the cheers of the passengers, the train drew out of the 
station, leaving behind, however, Sanjo, the Prime Minister. To 
describe the journey to Shinagawa is to be done in a few lines. 
The passengers had scarcely become accustomed to the motion 
and settled in their seats ere Kanagawa was reached, four minutes 
from the start. Then, entering upon a long straight run through 
the paddy fields, they soon passed Tsurume and then Kawasaki— 
fourteen minutes past eight. A short stop at this station and 
once more cx route, crossing the bridge over the Logo, and in a few 
minutes through the cutting and out on to the Shinagawa embank- 
ment, the whole journey occupying thirty-four minutes only. 
There the train remained for some twenty-five minutes, and the 
passengers having taken their places were carried back to 
Yokohama in thirty-three minutes. The carriages composing the 
train were six in number—two first, two second, one third, and 
the guard’s van, one each of the first and second-class carriages 
being for smokers, The plan upon which they have been built 
differs somewhat from that in use either in England or America, 
the seats running along the sides of the carriage as in an American 
street car, and the first-class carriages being divided into three 
compartments by sliding doors, The second-class carriages have 
cane seats, and are not divided; while the third-class carriages 
are at present merely baggage cars with seats, no proper. third- 
class carriages having been constructed. The narrowness of the 
gauge, which many expected would make the carriages unsteady, 
failed to have that effect, and the travelling was as smooth as that 
on most English lines. On the whole there can be no question as 
to the success attained by opening the line to Shinagawa, for the 
difference between coach or jin riki-sha and railway is too great 
to induce any foreigner to resort to the former, while the 
Japanese will soon learn to adopt a mode of conveyance which 
has so many advantages. We may also state that the line is 
worked on the block system, by which any accident is rendered 
impossible, The stations are plain, but substantial, and the 
arrangements are such that any press of traffic can_be easily 
dealt with. It is also satisfactory to observe that three more 
trains each way have been added to the provision first made for 
the public, 


NOTES AND MEMORANDA. 


M. Matrrrassr-DupreEZ has introduced a process which may 
become invaluable in hydraulic works, namely, for the protection 
and preservation of iron bolts and ties embedded in wooden con- 
structions. This consists simply in lining the bolt hole with a 
compound of grease and zine filings, which is found to galvanise the 
iron, as it were, and so perfectly protect it. 

Ar the recent half-yearly meeting of the Grand Trunk Railway 
Company of Canada, in respect to the rails being exposed to 
severe cold for a great length of time, the president said that 
from 3500 to 4000 rails on the line break every winter! But he 
found comfort in the fact that, in about 110 miles of steel track, 
only eight or ten rails have broken. This would seem to indicate 
that Bessemer rails are suitable for cold climates. 


Dr. ScHENCK, last week, read a paper on ‘* The Amount of Heat 
Required to Raise Elementary Bodies from the Absolute Zero to 
their State of Fusion.” Dr. Schenck assumed that if any body 
at — 275 deg. was completely deprived of heat, it was possible to 
calculate the total heat in it at any other temperature, provided 
certain other data were known. These data were-—the specific 
heats of the body in its three states of aggregation, latent heats 
of fusion and vaporisation, also its melting and boiling points. 
The author found that with the exception of water there is not a 
single body with regard to which all the required data are known, 
He was compelled, therefore, to confine himself to a few elements, 
of which the specific part in the solid state, the melting point, 
and the latent point of fluidity had been determined. The chief 
results of this investigation were exhibited in a table, in which 
was shown a remarkable coincidence between cadmium, tin, and 
lead, as to the total heat required to bring atomic proportions 
expressed in grammes from — 275 deg. to the state of fusion, 


AccorbDING to Dr, Henry Seueur, the twenty-eight weeks’ siege 
of Paris cost upwards of 50,000 lives to the civil population. He 
ascertains that 300,000 Parisians left Varis by rail before the in- 
vestment ; but 190,000 regular troops and 170,000 refugees from 
the suburbs entered the city ; so that the population of Paris, on 
the whole, was raised from 1,890,000 to about 2,000,000, the excess 
consisting chiefly of men between twenty and forty years of age. 
The mean mortality of the four preceding years and of the follow- 
ing year for these twenty-eight weeks was 24,928 ; that for the 
twenty-eight weeks of 1870-71 was 77,231—an excess of 52,303, 
The mortality fell unevenly on persons of various ages, Between 
fifteen and twenty-five it was multiplied sixfold. The general 
mortality was tripled. The mortality was least among men from 
forty to sixty ; they took no part in active service, and had com- 
paratively greater facilities for resisting cold and privation. The 
diseases which contributed chiefly to the immense mortality were 
six—small-pox, bronchitis, pneumonia, typhoid fever, diarrhwa, 
and dysentery. 


Mr. ALFRED TRIBE communicated to the British Association an 
interesting paper on “‘ The Precipitation of Silver by Copper.” 
He stated that in the course of experiments on a rather larger 
scale it had been found that silver obtained by precipitation from 
solution as nitrate, by means of metallic copper, always contained 
the latter metal, however well the silver might be washed. The 
constant presence of this metal was considered due to dissolved 
oxygen in the silver solutions, or to the absorption of that gas 
from the air by the produced copper-nitrate during or subsequent 
to the precipitation. In practice it was found that the presence 
of the copper was not due to dissolved oxygen in the silver solu- 
tions, but to oxygen absorbed from the atmosphere; in one experi- 
ment as much at fifteen per cent. of topper was obtained by an 
exposure of forty-eight hours, and the author expressed it as his 
opinion that in this way almost any quantity of copper might thus 
be added to silver. When carbonic anhydride was caused to 
bubble through the solution during precipitation the quantity of 
copper was diminished to a very great extent. It was also found 
that where an excess of silver remained in the mixture the 
merest traces of copper were found, but, on the contrary, when 
the silver was on the point of exhaustion, the proportion of copper 
increased considerably. 


Mr, GrorGE GLADSTONE, F.C.S., states that during the erup- 
tion of Vesuvius which took place last spring Naples and the 
surrounding country was visited by a shower of fine black dust. 
In some places the fall was very heavy, and even in Ischia, at 
twenty-five miles distance from the mountain, where the dust 
examined was collected, the quantity was sufficient to cause great 
annoyance to the inhabitants. It consisted of aggregations of 
crystallised quartz, dotted over with the magnetic oxide of iron. 
The ferrosoferric oxide was also crystalline, and possessed a high 
metallic lustre. The grains were very uniform in size, and would 
pass through a wire gauze the apertures of which measured the 
16,000th part of a square inch. By boiling the sand in hydro- 
chloric acid the whole of the iron was removed, and nothing but 
crystals of pure white quartz remained, Its composition is the 
same as that of the iron sand which is formed in the soil in some 
parts of the country round Vesuvius, and which is the product of 
vet eruptions. The latter, however, contains a larger relative 
proportion of iron, and the grains show a waterworn appearance 
under the microscope. Neither of the Vesuvian specimens con- 
tains titanium, which is found in the magnetic iron sand of New 
Zealand, which has most likely been ejected from the great vol- 
cano of Mount Egmont. 


Mr. H. H. Howorru read a paper at Brighton on the recent 
changes of level in land and sea:—The conviction had been 
gradually strengthening that the term terra firma is a misnomer, 
and that the land no less than the sea is constantly moving. The 
importance of ascertaining and mapping out the areas of rising and 
subsiding land both for geologists and geographers, and for engi 
neers and practical politicians, can hardly be overrated ; yet little 
has been done in this field, and the best maps show the empirical 
way in which the question has been treated. The author proposed 
in this paper to collect all the facts he could find bearing on the 
areas of upheaval. These when arranged are very interesting. 
The relative height of land and water being our gauge, 
the coast line is the only test we have. Judging from 
this, it follows that all Scandinavia except Scamo is rising; 
this upheaval extends to Siberia and all northern Russia, includ- 
ing Nova Zembla. The coast line from the White Sea to Behrings’ 
Straits is all rising; the same is true of the eastern coast of Asia 
from Kamskatki to Formosa, including the Anner country, the 
Yellow Sea, the islands of Japan and Loucheun. Siam and the 
Malay Peninsula are rising, so are all the islands of the Eastern 
Archipelago from Borneo to New Guinea. The Peninsula of India 
is probably sinking, so is Ceylon, but we meet with rising ground 
again at Meckran, and trace it along the coasts of Persia and 
Axabia, including all the Red Sea, Asia Minor is probably rising, 
so is Syria, so is Europe east of the Adriatic. West of a line 
joining the Memel in Prussia Europe is apparently more 
or less sinking, so is Britain, except the mountainous 
portions of Scotland. In North and South America all 
the land is apparently rising except a portion of the 
United States’ coast from Florida to the St. Lawrence and the 
coast of Brazil. Africa is rising from the Cape to the latitude of 
Zanzibar. North of this there is an area of depression on either 
coast, extending on the eastern as far as the Somali country ; and, 
on the western, to the Cameroons. North of this it is again rising, 
except on the northern border, which joins in the movement of | 
depression that is progressing in the Mediterranean, Australia, 
Tasmania, New Zealand, New Caledonia, and the Chatham islands | 
are all rising. These facts favour the conclusion that all the great 
masses of land are now rising, and that the probable force of the | 
rising of the land are the two poles of the earth. The areas of | 
subsidence are apparently grouped about the equator. This dis- 
tribution of the rising and sinking land is curiously connected with 














the distribution of volcanoes and of earthquakes, 


MISCELLANEA. 


A company is in process of formation for the —~~ of 
acquiring and working the business hitherto carried on by Messrs, 
Merry and Cuninghame and the Glengarnock Iron Company, 
The capital is to be £1,000,000 in £10 shares, Mr, Merry will act 
as chairman, and Mr, John Cuninghame as managing director, 
They will be supported by a good board. 

THE steamship Adriatic’s last voyage from Liverpool to New 
York was accomplished in a few minutes less than eight days, 
During the first twenty-five hours, with a light easterly breeze, 
she steamed 403 miles. We are informed that had it not been 
for a heavy head sea during thirty-six hours, when her speed was 
slowed to eight knots, and the lightness of her cargo causing 
nart of her screw to be out of the water, there was every proba- 
ility of her accomplishing the run from Queenstown to Sandy 
Hook within seven days. 

THE census of 1860 gave a total of seventy-six blast furnaces 
located in Ohio, Indiana, Michigan, Illinois, Wisconsin, and 
Kentucky, and twenty-four rail, bar, sheet, and boiler-plate 
mills, with a capital of 3,370,000 dols., employing 2804 hands, at a 
cost of 1,004,160 dols., and producing 85,273 tons, of which 40,000 
tons were rails. In 1870 three works alone in these States have 
invested more than the whole capital of 1860, employ 2800 hands, 
at a cost of 1,556,000 in wages, and produce 100,000 tons of rails, 
90,000 tons of pig, and 10,000 tons bar and plate iron, 

THE Phare du Bosphore states that the English ambassador in 
Constantinople has presented to the Sublime Porte a protest 
against the competition between different foreign makers for the 
manufacture of Martini-Henry rifles, which is known to be an 
exclusively English property. The ambassador's note states this 
competition to be an immoral act, which the imperial Government 








.cannot assist. This rifle, it is stated, was adopted by the late 


Government of the Sultan through the influence of sundry persons 
which was brought to bear upon Mahmoud Pasha ; and the above- 
named journal remarks that “A rifle may be excellent for an 
English soldier, though not well suited for the hands of a Turk ; 
and this is, it is said, precisely the case with the Martini-Henry.” 

THE agg in New York is now about one million, Its 
territorial area covers New York city, twenty-two square miles. 
It has twenty-nine miles of water frontage, 300 miles paved and 
166 miles of unpaved streets. Twenty thousand gas lights nightly 
burn in the streets and public places, at a public expense of 43 
dols. per year for each lamp. There are 350 miles of Croton 
water pipes and 277 miles of sewers. There are dver 2000 men in 
the police force and 600 firemen, whose salaries together amount 
to a round sum of 3,000,000 dols. ; 3000 workmen are a 
The city contributed to the support during the past year of 51,466 
criminals, It alleviated during the same time, by outdoor and 
institutional charity, the sufferings of 195,334 of the sick. 

WE learn from the United States Coal and Iron Record that 
the trial trip of ‘‘ Williamson’s Canal-road Steamer,” near Albany, 
in the presence of three commissioners of the New York J’ublic 
Works, a few weeks since, was highly successful. The engine 
ascended an incline to the tow-path, and hitched on to one of three 
bull-head barges loaded with lumber, and having moved it into 
position, adopted the same course with the second and the third 
until they were arranged as a tow and properly secured. A rope 
from the engine having been made fast to the foremost boat, the 
steamer started, and drew the three canal boats with the greatest 
ease, at the rate of three and a-half miles an hour, to the lock 
just above Albany, where she turned around, and having made 
fast to another loaded barge, took that in tow with the same 
result. It will be understood that a traction engine hauls the 
barges from a towing. 

AccorDING to Baron Richthofen and others, the Chinese coal- 
fields cover an area of upwards of 400,000 square miles : 12,000 
miles of coal have sufficed to make Great Britain the greatest 
workshop in the world. In the province of Hunan, a coal-field 
extends overan area of 21,700 square miles, There are two perfectly 
distinct coal beds in Hunan, one bearing bituminous and the 
other anthracite : the latter being most conveniently situated with 
regard to conveyance by water, easily mined, and covering an 
area equal to that of the anthracite coal-fields of Pennsylvania, In 
quality this coul will compare favourably with the best kinds of 
anthracite known. The coal area of the province of Shansi is of 
the enormous extent of 30,000 square miles, This is capable of 
supplying the whole world, at its present rate of consumption, for 
thousands of years, and has unrivalled facilities for mining, The 
beds vary from 12ft. to 30ft. in thickness, while the system of 
coal-bearing strata in this province is about 500ft. in thickness, 
and contains, besides, an inexhaustible supply of ironore. 

Messrs. OSWALD AxD Co., of Pallion Works, Sunderland, have 
been successful in securing an order from the Government for a 
composite steam sloop. The following are the particulars :--The 
vessel, which has to be named the Sappho, and is intended for 
foreign service, is of the following dimensions—Length, 160ft. ; 
breadth, 31ft. 4in.; depth, 15ft. 5in.; tonnage, builder’s measure 
ment, 726 tons, and her armament consists of four guns, two 80, 
and two 64-pounders, the fore chaser being under cover of the 
forecastle. She will be barque rigged, being fitted with a lifting 
propeller so as to be able to manceuvre under canvas alone. The 
engines, designed by Messrs. Oswald and Co., are of their com- 
pound horizontal return connecting-rod type, fitted with surface 
condensers and all the recent improvements, They are of 120- 
horse power nominal, but are guaranteed to indicate at Stokes Bay 
on the measured mile over 720-horse power. The cylinders are 
steam jacketed all over, fitted with separate working barrels to 
prevent any possibility of their cracking from unequal expansion, 
and are 38in. and 66in, respectively in diameter. with a stroke 
of 2ft, The engines are guaranteed to run ata piston speed of 
400ft. per minute when in full working power. The expansion 


| gear of these engines is of an improved construction, and enables 


the steam to be expanded from six to twenty-four times, The 
boilers, three in number, are to be of the locomotive type, of 


| small diameter and great length, and are to be subjected to very 


severe tests before being accepted. The funnel and waste steam 
pipe are telescopic; so that they may be raised or lowered at 
pleasure. Thisisthe first time a vessel with machinery complete has 
been entrusted by the Government to builders in the north-east ports, 

Tue importance of metallic rods as a means of protection 
against lightning was well illustrated during a thunderstorm at 
Baltimore, on the 20th ult., when an electric discharge fell upon 
the rod of the Washington monument. This structure has an 
altitude of 185ft., stands upon high ground in an —_ square, and 
forms a conspicuous point for the convergence of electricity. The 
monument was protected by a common lightning rod, put up 
apparently in a bungling, imperfect manner, but it unquestion- 
ably saved the structure from serious damage. The Baltimore Sux 
says that “ investigation shows that the damage to the statue and 
monument was very slight indeed when compared with the damage 
to the lightning rod, and infinitesimally so when compared 
with the damage that would necessarily have resulted if the 
rod had not been there. A careful examination developed the 
fact that the rod received the whole charge and passed it safely 
to a bad connection, 5ft. from the a at which a lateral explo- 
sion occurred, knocking some small fragments out of the statue ; 
from that on, it followed the rod, exploding in its way wherever 
inferior connections obstructed its passage, blacking the top of 
the base between the shaft and the outer edge as , Bead as 
though a large quantity of powder had been exploded upon its 
surface. From there to the earth the lightning passed without 
further explosion until arriving at the terminus of the rod, at 
which point the flag pavement was torn up and broken into 
fragments. It then seized upon the iron railing surrounding the 
base of the monument, over which it passed, fusing it where it 
first came in contact with the metal, Wherever the connection 
was good in the lightning rod no damage was done.” 
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ON MARINE PROPULSION.* screw was formed by cutting a propeller of the same dimensions ! the power wasted by the serew, I am not sure that I } 1 
> ane ame flee off the Uatbed Sls arene and proportions as the three-bladed screw into the form recom- | of the subject correctly ; however, it does appear to me, as all 
t. EckARrt (late of the United States Navy), Associate. | mended by Mr. Griffiths, and to form the boss a wooden sphere | experiments that I have made with different boats upon the s 


In the year 1869 an order was given by the Navy Department 
of the United States for the construction of a small steam launch 
or cutter; the boat and machinery to be built at the Navy Yard, 
Mare Island, California. At the time I was superintendent of 
machinery at the Navy Yard, and through the kindness of Mr. 
Montgomery Fletcher, who was then chief « engineer of the yard, I 
received permission to construct the engines from a design which 
I had prepared. 

The launch as originally laid off on the mould loft floor was 
about 42ft. in length, but a change of purpose from that for which 
she was first intended obliged the naval constructor to increase 
her tonnage. Her length was altered to 54ft., and her breadth 
was increased in proportion ; the engines and boiler were so near 
completion as to render alterations impracticable. 

In designing the machinery I determined to follow such rules 
as were to be found in the works of Professor Rankine rel: iting to 
> subject. Having taken the dimensions of the boat as at first 
jai off, I assumed a slip of screw, at nine knots, of 20 per cent., and 
fixed upon 63in. for the diameter of the cylinders, and Sin. for the 
stroke of piston. When the dimensions of the launch were com- 
pleted I managed to bore out the cylinders jin. larger, so that 
they are now 6jin. in diameter, and the propeller was increased in 
diameter from {Sin. to 5Zin. As the steam launch—which I will 
designate ‘‘steam launch, No, 4”—neared completion I became 
very anxious to have a series 8 of experiments made in order to de- 
termine the thrust of the screw and the efficiency of the engines 
and boiler, and at the same time to test the truth of my interpre- 
tation of the rules which I had consulted and attempted to follow 
in the design of the engines. The consent of the chief — 

having been obtained, T constructed a dynamometer (hereafter 

1e descr ibed), fitted ‘the engines with indicator pipes, Xc., “a 
waited for the completion of the hull. 

About this time Mr. Fletcher, whose term at the N - 
now expired, was relieved by Mr. B, F. Isherwood, U.S.N., who 
is too well known to the world to need any introduction from me. 
‘rom the date of his arrival until the completion of all the ex- 
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Yard had | 


periments he took tke leading part in them, and I assisted him ; | 


und had it not been for his energy and his status in the navy, the 
authority to carry the experiments to the extent to which we did 
could not have been secured. 

I have now waited for over a year and a-half, in order that Mr. 
Isherwood might publish accounts of the papnenneate and his 
deductions from them, feeling that he would be far more compe- 
tent to deal with the subject than myself. However, Mr. 
Isherwood has not yet published any review of the experiments, 
and as they were commenced for the purpose of testing the cor 
ness of my application of Professor Rankine’s formule on mat 
propulsion, I think it but due to myself that the results of such a 
series of experiments should be made known. 

I may say that I endeavoured to reduce the errors of construc- 
tion in ‘the machinery and dynamometer to a minimum, and that 
taking all things into consideration the mz achinery has given, and 
is now giving, good results, and few repairs have been found 
necessary. Although some four different propellers 
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have been | 


designed and tried for the purpose of reducing the slip, yet I have | 
been informed (since Mr. Isherwood and myse elf have left the yard) | 


that the original three-bladed screw had been replaced. I cannot 
say that the slip of some of the other propellers—at least that 
with 6ft. pitch—has not been less than that of the three-bladed 
screw, but when others have been tried the wear and efficiency of 
the engines have not been improved, and consequently the com- 
bined efficiency of screw and engines have been found greatest 
with the first named propeller, 

I will now briefly describe the drawings which illustrate the 
construction of the boat, machinery, and dynamometer. At page 
_ are given a profile elevation, through the — line of keel, 

Fig. 1 ; a midship section, Fig. 2; and a plan, , showing the 
form of water lines. The water lines numbered - 1, 2, 3, &c., are 
Gin, apart, and were drawn from measurements taken from the 
boat after the trials with the three-bladed screw had been com- 
pleted, and previous to the trials with the screws of 5°156ft. 
pitch. The boat was taken out of the water, and the length of 
the load water line (54*4ft.) was divided into sixteen equal parts 
of 3°4ft., and at each of these divisional stations horizontal ordi- 
nates were measured from a fixed line, at heights Gin. apart, 
starting from the load line, which was previously marked by a 
copper tack driven into the ‘stem and stern post. The measure- 
ments were then transferred to a sheet of paper to a convenient 
scale in order to detect any error in measurement, and where an 
error occurred the distances were re-measured ; and, finally, a fair 
curve was drawn through the points obtained for each water line. 
From these fair curves the ordinates in the displacement calcula- 
tion were taken. 

In the machinery I have endeavoured to make everything as 
handy, and the whole as well proportioned as possible, but do not 
claim anything as new. I may call attention to the small amount 
of clearance for the size of engines, and the extension of the steam 
chests beyond the cylinder heads, so as to allow of a straight port 
into the cylinders. The coupling used is different from that shown 
in the drawing. The — dimensions of engine and boiler 
are given in Tables 1 and 2 

The three-bladed screw, which was the one first fitted to 
the boat, is shown in the elevation of the launch, Figs. 
and 4. It was cast from a wooden pattern in green ‘sand, 
and after boring, turning, and smoothing the blades, it was placed 
on a level bed, "and the dimensions and pitch were measured, 
which are given i in Table 3. This propeller was designed for the 
following pitch : Forward or leading edge, 6°12ft.; after edge, 

7°48ft.; the mean pitch being 6'8ft. The difference between these 
and the dimensions as given in the Table 3 are due to errors in 
workmanship. Another propeller was designed by Mr. Isher- 
wood, so as to be used asa “ * Mangi > screw, a four-bladed, 
or a tworbladed, screw. It was cast in halves, so that by turning 
one half through 90 deg. a four-bladed screw was formed, and 
when turned so that the blades stood one at the rear of the other, a 

** Mangin ” screw was formed. The backs of the blades were so 
formed as to present a thin edge on the entering side of the blade, 
and consequently when the two-bladed propeller was formed the 
back of the blades were not of uniform curvature. A “ Griffiths” 





Fig. 
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was fastened over the present one. The principal dimensions of 
Isherwood’s screw are stated in Table 4. 

At page 120 will be found figur 
of the dynamometer. A few deviations from the drawings were 
thought necessary, namely : (1) the lever was made of a truss form 
to prevent springing ; (2) the rings marked C, C, in the drawing 
of coupling were removed, and a brass ring filled with lignum 
vitze plugs was substituted, 
end grain of the wood ; and (3) instead of the belt or cord for 
driving the drum, I use: la positive motor from the shaft by means 





illustrative of the construction | 


subject go to show—that when too great a power for a given bo 
is applied to propel her she will settle by the stern in proport 
to the excess of propelling power over the amount of re 


2SI8T 


_ due to her speed. 


so that all the wear came upon the | 


of a worm and worm wheel, as shown in the protile elevation of | 


the launch in Fig. 1. Pieces of steel were let into 


driving faces of the couplings, so as to veduce the friction toa 


minimum; also all the points of the levers, as well as the 
fulcrums, were of hardened steel. A ‘‘ guide and stop” was used 
for the upper end of the lever to prevent the spring getting over 


loaded. The scale for the spring was graduated by the applica 
tion of direct weights, and was often re-tested. 

Two Richard indicators were used. The springs were manu- 
factured by Elliott Lrothers of London, and the scales on the 

cards were constructed from observations of the deflections 
produced on the springs by given weights applied to the pistons 
The pipe leading to the indicators was large, and fitted with a 
three-way cock, so that cards from each end were taken, <A spring 
catch was attached to the card, so that the paper cylinder barrel 
could be detached and attached at any speed without difficulty. 
The indicators were never removed except for repairs. 

I applied one of Mr. Berthon’s logs (described in THE Enat- 
NEER) using two air chambers with flexible tube to connect with 
the syphon i in the cabin; it was set at 41 deg. 50 min., which J 
found to be the zero point. The results of its indications, as well 
as the observed spe eds by shore marks, are given in the table of 
results, No. 8. - The indications were read off as the boat passe: 
different shore marks, and the mean values of all the results are 
those given in Table No. 8. The counter, thermometers, and all 
other instruments used during the experiments, were of the usual 
construction, and were tested previous to using them, 

The curves of thrusts per dynamometer, and those calculated by 
Mr. Isherwood from the power of the engines, are shown on the 
diagram. On examining the tabulz uted results of the experi- 
ments it will be found that the draught of water of the launch 
was different at different trials, and hence her displacement w 
not uniform throughout the series of trials, It was, therefore, 
thought that in order to compare the dynamometer thrusts with 
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I have in a few instances calculated the theoretical thrust by 
Professor Rankine’s rule, } shed in 1865, and find a rema: 
able coincidence in the results of calculation and observation. 

I will now close this account of experiments, which extended 
over months of time, with consider: tble outlay of money frém ovr 
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own purses, as well as the use of the Unite States Government's 
boats, firemen, and engineers. It is due to Mr. White, tirs 
assistant engineer, and to Mr, Baird, second assistant engin: f 
the United States na to state that they both rendered vs 
valuable assistance throughout the experiments. Mr. Baird 1 
most of the indicator cards, and calculated the engine-powe ! 
| them ; the number of cards taken exceed 5000, Mr. Isherwour 
noted the times of passing shore marks, while Mr. White 
myself nded to the counter, dynamometer cards, Xc, 
calculations from the «dynamometer cards I work 
myself, 
| Por Table three Jollowing pay s.] 

SovutH KENSINGTON MvseuM, Visitors during the week 
ending August 17th, 1872 :—On Monday, Tuesday, and Saturd 
free, irom 10 a.m, to 10 p.m. Muset um, 14,948; Naval ther 


different screws the thrusts observed should all be reduced to a | 


common mean draught. Mr. Isherwood made his correction in 
proportion to the immersion of the midship section, I am, how- 
ever, of opinion that the correction should have been made in pro- 
portion to the ‘* wetted surface ” of the boat, which it is easy to 
see increases much faster by a given addition to the stern draught 
than when the bow draught is increased by the same amount. 

The curves have been drawn as nearly as possible in a meat 
position in relation to the points obtained from the observations, 
Perhaps the best way would have been to determine the curves 
from the points by the method of least squares, 

The results of experiments with the three-bladed screw (previous 
to her being taken out of the water and fitted with the speed tube) 
are given in Tables 5 and 6, in which I have noted the change of 








tide, as well as the times of making runs, and the various 
pressures per indicator cards, and the thrust for eachrun, I have 


arranged these tables in order to show, if possible, what effect th: 
tide had upon the revolution of the screw. In Table No. 
collected the results of experiments with the machinery of the 
launch while she was secured to the dock (February 17th, 1870). 
I have included this among the set of tables, thinking it would be 
of some interest. The propeller used in this instance was the 
original three-bladed screw. 

During the trials of the steam launch on October 20th I 
measured the set by the stern of the boat by means of a level and 
a pair of straight edged battens (ft. long) connected at one end by 
a hinge, about which the upper batten could be made to move 
freely in a vertical plane. When the boat was at rest in the water 
I set the upper batten perfectly level by means of a wedge applied 
to the free end, and found the distance of the free end of the 
upper batten above the lower one to be }Jin. When the boat was 
under way this distance was found to be 33in. when the upper 
batten was fixed level, so that she settled fin. in 6ft. The average 
speed by speed gauge was eight knots, and the number of revolu- 
tions of the engines at the time of observation was 183 per 


7 are 





minute. At a speed of 7°01 knots on the same day the boat 
settled in. in 6ft., the number of revolutions per minute being 


155 in this case. 

I calculated the height of the longitudinal metacentre for these 
two cases, and then made the supposition that the power wasted 
by the screw was equal to a dead weight placed over the centre of 
resistance of the screw blades, which would increase the draught 
of water at the stern by the amount the boat was observed to 
settle. By deducting this dead weight from the thrust of the 
screw, as shown by the dynamometer, a much closer agreement 
between the value of resistance to towing and the thrust of the 
screw is obtained. <A detailed account of the experiments with 
different propellers is given in Table No. 8. Table No. 9 contains 
results measured from the curves drawn on the chart; column 
five of this table was corrected by Mr. Isherwood for ditferences 
in the immersion of the midship section. 

After all the experiments on the launch 
propelling machinery were completed Mr. 
dynamometer placed on the stern of the Navy Yard tug boat, by 
which the launch was towed at the one end of a long tow line, at 
various speeds up to the limit of the tug’s maximum speed, which 
was slightly over eight knots. The results of the experiments are 
embodied in the above chart of dynamometer curves : the propeller 
we se from the launch while these experiments were being 
made, 

A variety of other experiments were made with the launch and 
her machinery—such as towing her with the propeller allowed to 
revolve, and with the propeller fixed; also on the combustion 
of cual, evaporation of water, back pressure from the blast 
pipe, &e., of which I trust Mr. Isherwood will shortly publish a 
review. 

Wath reference to the settling of the launch by the stern, and 


with her own 
Isherwood had a 








collections, 1714; on Wednesilay ursday, and Vriday, admi 
sion 6d., from 10 a.m. till p-m., Museum, 1901; Naval and oth 


collections, 94; total, 18,657; average of corresponding week in 

















former zene, 14,444; total from the opening of the Museum, 
11,857,059, Bethnal-green Branch of the South Kensington 
Museum : Visitors during x the week ending August 17th, 1872: 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
44,020 ; on Wednesday, 1) vursday, and Friday, admission (1, from 
10 a. m, till 6 p.m., 41s 1; ; total, 45,201 ; total from the opening of 
the Museum, 424,280, 

SHIPBUILDING IN CHINA.—Many of onr readers will, no doubt, 





remember an article on ** Celestial Engincerins 
some months ago in ow pages 
to the work done at the Chinese Government ‘Ae 
Recent advices which we have received from our 
spondent inform us that on the 24th of Maya > screw fr 
was launched from the arsenal, This vessel was built by C! 
our, very few Eng slishmen being employed. The principal 
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mensions are as follows Length from face of stern-post to 
taffrail, 203ft. Gin.; extreme beam, 44ft. 10in.; depth in hold, 


measured from top of kelson to spar deck, 2ft. Sin.; ed 
displacement at 18ft., 2625 tons; at that draught the 


ment is 17°30 tons to the lin. The frigate when cot uplete wi ill e 


ci 





ige 
full rigged and spread 22,500 superficial feet of canvas. She 
broadside battery of twenty-six 42 —— rifled guns, and t 
90-pounder pivot guns, All the fittings and app vhances 


resemble those of our own ships of war as nearly as po ranible. é 


















engines are of horizontal return connecting ro« of 
nominal horse power, fitted with doubk s-ported 8 ves 

all modern improvements. Number of cylin: lers, 2; diameter 
cylinders, (4in.; stroke of piston, 3ft.; screw Griffiths’ lifting ; 
lift. diameter; pitch, from 20ft. to 24ft.; number of | boile rs, 4; 
number of furnaces, 16; heating surface in boilers, 8300 square 
feet; ditto in superheating tubes, 1/20 square feet; total heat 

| surface, including the superheating tubes, equal 20 square fee 

tire-grate surface, 245 square feet. They are to work up to 1s00 
indicated horse-power; and the ship's speed is to be twelve nautical 
miles per hour. We shall give further particulars after the trial 





The ship was built from the designs of Mr. A. G. Lambert, 
] 

and the engines were 

eon the same lines is 


trip. 
naval architect to the Chinese Government; 
designed by Mr. John Rolls. Another frigat 
up in frame, azd the engines well advanced. 

HELVETIA LEATHER Bevttinc.—-The value of Mr. Kir] y 
machine in The Grove, Southwark, for testing the tensile strengt 
of metal, is now generally acknowledged. Reference has bees 
made to it on many previous occasions in these columns. It 
useful for ascertaining the breaking strain of leather 
belting. Messrs, S. E. Norris and Co., of Shadwell, Londor 
mitted a number of lengths of belting to Mr. Kirk: aldy, wit ith ¢ t 
view of ascertaining the merits of their Helvetia leather, as co 
pared with leather tanned in the usual way. It appe ws that Hel 
vetia leather is a specialty of their own, and is prepared from 
iresh Swiss ox h.des, the pelt being dressed in drums with a 
peculiar compound free from acids, When finished the hide is 
thin, light, and of a supple character. Machine belting made 
from this leather possesses many advantages over the old ki 
It is stronger and not nearly so liable to break. Being soft 
lissome it hugs the pulleys instead of slipping over - them, as . : 
frequently the case. For belt laces Helvetia leather isedaair > 
while those cut from white ox hides become hard from kex “ ig 
Helvetia laces maintain their soft, supple nature for any length 
time, and are seldom known to break, except when sv ibject: xl tu 
unfair strain. The cost of Helvetia belting and laces appears to 
be only slightly in excess of those manufactured from tann« 
leather. The following particulars are taken from the stateme..t 
showing the result of Mr. Kirkaldy’s experiments : 

Ultimate 
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hot 












Breaking Strain, 
English belting. 


Inches. 
Double, 





” + oe 


Re : : a 
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7 99, 
Single, 
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It will be seen from the above that Helvetia belting is, on the 
average, 30 per cent. stronger than ordinary tanned leather be 
ing. At all events the comparative merit of the two kinds forms 
a subject full of interest, and which should commend itself to the 
attention of engineers and manufacturers. 
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Taste No, & 


Date of making the experiment 


Number of runs made during each experiment de eke! se ee “gee 
Total time of making the experiment, in hours, minutes, and seconds ... 


Total number of revolutions made during each experiment ... ... 


Total geographical miles made during each experiment, by shore mark 


Average speed of vessel per hour in — miles of GO86ft., by 
shore marks Sed - eas: eee 
Average speed of vesse 1 pe r ‘hour i in geogr: aphi ic: cul miles of GOSGIt., by tube... 






TABLE OF 


Two-bladed Screw, llin. long and 5°136ft. pitch.- 
forward and 4ft. 7in. aft ; May 20, 3ft. lJin. forward and 4ft. 9}in. aft. 


{| May 18, 
i 1s70. 
ot 6 


h. m. s. 
0 59 42 
12,2 Say 


7a 
$+S285 
vd 8951 


\ 


S8*875 


Slip of serew in per centum of its speed, calculated for speed of vessel by 1393 
shore marks de. dade enh Nae hee { bs 
Slip of the serew in pe r ce entum of ‘its “speed, calculated for speed of } L466 
vessel by tube pt. nee hie eo ) 
Average number of double strokes of engines’ — and of revolutions } 205+898 
of screw, made per minute ... . 
Average steam pressure in boiler in pou per square inch above t the } 107 
atmosphere . + eee coe eee wee we 
Average height of the barome ster, in ine ches OF MOTCUFY 02 ove cee BOOT 
re temperature in degrees Fahrenheit, of the atmosphere, on deck 61 
Average temperature in degrees Fahrenheit, of the engine room... 4... ... vo 
Average temperature in degrees Fahrenheit, of the feed water... 0... 122 
Average temperature in degrees Fahrenheit, of the sea water es. “eee ene Gl 


Thrust of the serew, in pounds, per dynamometer ‘ 
Horse-power es to the propulsion of the vessel, per “dynat Mmometet 


Tn pounds per nang inch above zero, at commencement of stri 

e of pistons ... 

£ih In pounds per square “inch above z zero, it point of cutting 
steam ... 

; In pounds per square "inch above zero, at end of stroke of pistons 

} In pounds per square inch above zero against the pistons duri 

4 their stroke... ° ove 

| 


Mean total pressure on pistons, in pounds per square inch ose 
Meun net pressure on pistons, in pounds per square inch .., 


Steam pressure 
in 
cylinder per indicator, 





ae j‘ rross effectual indicated horse-power developed by the engines 
Zee < Total horse-power developed by the engines . 
<I" 8, { Net horse-power developed by the engines ...0 2... ee 


Horse-power expended in overcoming the friction of the load ... 





OE ics ag: a’ ake ae le ee ae RS as 


Date of making the experiment ... 22. 2. oc cee soe see ove ee 


Number of runs made during each experiment... 20.0 66. eee eee 
Total time of making the experiment, in hours, minutes, and seconds... 
Total number of revolutions made during each experiment 


Total geographical miles made during each experiment, by shore mark 


Average speed of vessel per hour in gigs miles of GOS86ft., by ) 


shore marks 
Average speed of vessel } per hour in geogri aphic cal miles oi i GOS6Et., 


off the ) 


Mean gross-effective prossure o on i pistons, in po mands per square inch... 


3 & | Horse-power expended in overcoming the friction of the serew 
%,,2 | Horse-power expended in tho slip of the screw ... si ae 
oe 
B°s Horse-power expended in the propulsion of the vesse i : 
=| ‘ 
a i | Thrust of the serew in pounds avoirdupois cale ulated _ from the) 1094+ 


“by tubo...| 


ke} 99-21 
\ 
89°45 
\ 
_ are 17°23 
MS {28693 
\ 


71°27 
94°50 
69°27 


41°7416 
5d: 3460 
40-5702 


304276 
252541 
coet 14550 
20°s5844 


\ “June 13, 
| 1870. 
9° 


h. m, s. 
0 21 37 
4520 


2428 





85520 


| 
Slip of the screw in per centum of its ™ ealeulated for — of vessel ) | 18-42 
by shore marks... .. \| 4 
Slip of the screw in per centum of its ‘speed, calculated for “speed. of ) | 
vessel by tube We Wee. dee. whe ee Gan ae. ie eae ae | | 
~Ae 
| 
Average number of double strokes of engines’ pistons, and of revolutions ) | 207-0408 
CE SOTOW, TOORE GOT WENO 5. sce, ss, te nts ane ees ses: Ks ; 
Average steam pressure in boiler in pounds per square inch above the } 120-0 
atmosphere... seh. Sse jams, 10g ae: [sted aa es 
Averago height of the barometer, . in inches of mercury... ... - 29-90 
Average temperature in degrees Fahrenheit, of the atmosphere, on deck... 62 
Average temperature in degrees Fahrenheit, of the 1 igine room . iz 
Average temperature in degrees Fahrenheit, of the fe ed water ss 125 
Average temperature in degrees Fahrenheit, of the sea water on | G4 
Thrust of the serew, in pounds, per dynamometer ...0 44.0 see cee eee _ 
Horse-power applied to the propulsion of the vessel, per dynamometer ey a= 
| 
In pounds per — inch above zero, at commencement of stroke ) 
{ of pistons ... eee eee \| 
| In pounds be r square inch above : zero, “at point of cutting off ‘the ) = 
steam. ° + tee one tee \} 


their stroke... vas 


Steam pressure 
in 





cylinder lr indicator. 


aI Mean total pressure on pistons, in pounds per square inch 


indicator ... 


Meen net pressure on pistons, in pounds per square inch , ic 
bok j Groes effectual indicated horse- -power developed by the engines 
Sze otal horse-; ower developed by the engines... oes 

*™~ & ( Net horse-power developed by the CREE: 655 ee, case” te 

Horse-power expended in overcoming the friction of the load .., 
3 = Horse-power expended in overcoming the friction of the screw 
© pe } Horse-power expended in the slip of the screw u. 0 eevee vs 
58 } Horse-power expended in the propulsion of the vossel_ wee 
& = | Thrust of the screw in pounds avoirdupois calculated from th 


Nore. 
taken ; 





{In pounds per square | ine h above zero, at end of ‘stroke of pistons ee 
In pounds per square inch above zero against the — during } | 


| 
| 


\ 


Mean gress-effective pressure ¢ on n pisto ms, in pounds per square jneh., —— 


ey 
5 





May 20, 
1870. 
4 
h. m. s. 
0 39 45 | 
8183 
5° 8856 
8-9108 
88-7473 
14°53 


16°18 


205°0132 


106°3 


29°50 


638 
3B 
130 


63 








RESULTS OF 


May 20, May 1°), May 19, May 1%, 
1870. 1870. 1870, 1870. 
4 1 2 
h. m. s. h. m. s. h. m. s 
O 44 30 | O 47 57 |; 037 & 
8193 7,755 7559 4051 
5°8856 5° 8856 5 8856 2°9428 
8-0376 7°3832 6°4454 | 5+ 4000 
78915 7°2250 6-09525) 50560 
15-7 9-91 3°55 2°84 
15°33 11-84 9-60 9-03 
184-0s 161-8548 131-9302 | 109-7642 

S0-1 | 63°5 40°2 28-5 


29°d 


62. | él 

T4- | 67 

121- | 128 

62+ | 61 
| 


151-09 | 


27-9213 





29+52 


843-92 
18-7283 


20°54 
61 
67 
114 
61 


fIS+ 25 


O- Sb4t4 


20°50 


62 

| 68 
122 

62 


345°27 


5° 3658 





105°76 88-84 | 68-28 48-80 40°04 
| 
96°33 79°86 61°39 | 43-91 36°17 
81°26 68-70 | 52°06 | 37°17 30-60 
21°39 20-00 | 19-00 17*42 17°25 
79+30 64-20 | 45-97 | 29-26 21-26 | 
100-69 S420 | GET | 46-68 38°51 
77°30 62-20 | 43°97 | 27°26 19°26 
| 
46°5615 33-6986 | 21-2163 | 11°0082 6*6542 
59°1208 44-1988 | 29-9853 17-5620 | 12-0532 
45°3872 326488 | 20-2032 10°2558 60282 
340404 2°44876| 1°522000, O0°76918 = -0*45211 
2+55556  1:82580| 124111 | 0-67242 — 0°38709 
591414 = 368866 1-928380 0-79328  0°43588 
33°51346 9 24°G68568 15-60181 8-02092 4°75812 
1225-07 =| 990°53 pares 429+ 66 305°14 


Mangin Screw, 
Draught, dune . ay nagg 2ft. 


| 





llin. long, 


aft, 4ft. 7hin. 
aft, ait. 9}in, 
June 11, 
1S70. 
4 


h. m. s. 


0 42 56 





8293 
o°S956 


84307 


8°3825 
B05 
14-44 
193-4909 
88-6 
29°85 
60 
70 
110 
64 
1067-00 (?) 
27 “4910 
95°87 
S411 
74-01 
20-15 
70°80 
90-95 
68-80 
39-0628 
50-1802 
37-9505 
284665 
212080 
4-61 887 
28-37309 
1095-53 


The record taken of steam gauge was not 0 often recorded, as the indicator cards were 
greater accuracy is therefore te be depended upon from the cards, 


5°136ft. pitch. 
OL sin. ; 


Draught, June 13, aaah, 2ft. 9}in. ; | 


| June 11, 
1870. 
4 
hm s. 
0 47 14 | 


58856 


75215 


7°6050 


168-9334 
69°9 
29°82 





6 
72 | 
109 
64 | 

| 

1047-62 (2) | 
24-4804 


73° 9 


64°30 
56°75 
17°93 
52°77 
70°70 
50°77 
25-4118 
340568 
2494564 


182423 

141117 

2°46048 
1875052 


808-22 | 








August 22, 


1870. 
4 
h. m. s. 
0 42 14 
64009 
OS8S856 
84608 


84075 


151-7560 


115-00 
29°90 


80 


| | 


~~! 
iS) 


900-90 


22s 


116-74 


107°14 
94°17 
28°52 
95°48 
119-00 
93°48 
41-3169 
514946 
40°4514 
8-08885 
2-02658 
8493583 
26-89714 
1049-43 


For one revolution per mivute 


August 18, 
1870. 
2 
h. m s. 
0 21 51 
3206 
2°9428 
82510 
8°3475 
22°47 


21°37 | 


146°8 4638 


99°3 
29-84 


857-50 
22-0017 


113°63 


100-08 








2°62726 

1°84889 

714885 
23°27180 | 
932-18 * 


| 
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May 19, Draught of Water, 2ft. 9in. 


May 19, 
1870, 
2 
h. m. s. 
0 58 51 
4676 


2-9428 


3°8615 


3° 9665 
11-57 


9°17 


86-2415 
18-8 
29°75 
62 
68 
140 
62 
211-23 


2°5758 


32-91 


29°80 
25°87 
16°54 
15°12 
31°96 
13°12 
3°7182 
7-8595 
Se +9964 


0-24198 
0°18775 
0+ 238492 


2°56175, 


208+52 


Griffiths’ Screw, Mean Pitch 
Draught of Water on the 18th and 19th, forward, 3ft. 


August 19, 


1870. 
6 
h. m s. 
1 5 38 
9345 


S°SZ85 


8°1526 
8°1067 


21-07 


21°32 


142:5187 


842-60 
20-9958 


108-13 


93°27 
83-11 
22°12 
81-08 


103-20 
79°08 


82-9500 
41-9392 
82°1372 


241029 
169020 
636433 
2167238 
885-25 


| 
| 





CONDUCTED 


Mr. B. 


Mangin Screw, llin. long, and 5°136ft. pitch. 


May 21, 


1870. 
6 
h, m. s. 
1s 8 
16,907 


882858 


8-0730 


78987 


9°36 


11-44 


175°2429 


76°2 


29-60 


62 
68 
111 
62 


991-610 
z4-0748 


8540 
77°55 
66°15 
21°28 
59°40 
80°68 
57*40 


29-6822 
39°4550 
28-6828 


2-15121 
1-57524 
299476 
21-96159 

















FP. ISHERWOO 





EXPERIMENTS wirH 1 


RY 


D AND 


Four-blade 





Draught of Vessel ft. 0jin. forward, Dra 
and aft. | S*in. aft. 
M: ay 21, May 21, "May 21, || May 94 May : 
1870, 1870. 1870. “hizo, «187 
6 2 2 “' 6 
hm.s.| hems. | booms, | 4 Pe s. | h. m. 
11314 028 4 028 J giggs) 1 6 
11,456 3592 2927 4018 12,14 
8-8285 2+9428 2-9428 9.428 8-8 
7°3128 6°3848 6*3050 90164 79 
7°2153 6°0375 50715 9-825 79 
7°93 2°51 12°47 1342 13°3 
9°16 7-09 8-11 14-61 14-1 
15G°SG87 «128-8848 = 109-00 56802 182-1 
66-4 42-4 32-2 109-0 $1°9 
YOO 29-62 29-4 29-9] 2909 
63 63 G4 70 63 
6s 72 Gs 7s 75 
135 125 115 1 112 
62 62 62 65 62 
492-25 368-78 1025+ 7! 
9-1350 5° T7487 296% 
73-09 52°12 42°78 110-16 86-0: 
67°07 47°92 38°00 97-93 74-4) 
56°75 40°57 31°96 87-95 65-8 
18°13 Is-13 17°29 23°50 1+ O¢ 
5O+56 30°76 22°63 89°56 13°47 
65°69 48°S0 39°92 106-06 $2°de 
48°56 28-76 20°63 80°56 61°43 
22-6158 | 11-+2564 7°0336 48-4207 82°97 
17-8910 12°4076 62-2088 42°87 
10-5245 Ge4120 47-2488 SLM 
1°62900 0+ 78034 0°48090 = 3-54866 «2°37 
1-12991 0-61368 O°37819 — 2-54691. 1°77 
1°99103 0-79315 0°46344 6091423 *3E 
1G°97117 $*32335 5° 08647 35-06081 24-3 
T8658 456-42 327°58 1285-68 980° 08 


915°07 


August 19, 


1870. 
4 
h. m. s. 
0 45 49 


6093 


5°SS56 


19°49 


21°64 


133-0033 
80°5 
29-52 


we 


“a 


118 
70 


69850 
161777 


79°68 
70°72 
22-00 
67-00 


89-00 
6-00 


254101 
33°7537 
24-6516 
1°84887 
1°37376 
4°50008 
16°92889 
725-02 


Friction of the two-bladed screw, 1lin. are and 5°136ft. pitch :— 


7ft., Initial 


2in., aft.. 4ft. 


August 19, 


Pitch 63ft., 


TAB 


August 19, 


1870. 1870. 
4 | 4 
h. m. s. hm s 
| 0 47 33 0 55 42 
5897 5869 
58856 5°SS856 
774309 67297 


71350 





65512 


17°18 15°20 
| 
20°41 17°45 
| 
123-9970 109°7681 
| 
700 56-1 
29-92 29°92 } 
75 75 
70 qu 
589°60 455-4 
12-0306 9°1702 
91°93 | 67°76 
Wil 58°65 
64°84 50°32 
21°50 | 18°50 
| 
6484 =| 46°57 
86°34 | 65°07 
62°S4 |} 44°57 
99-9258 14 5765 
805276 20°3670 | 
22-2186 139505 
16664 1:04629 | 
1:11316 0°77224 | 
377117 2°09276 
15°66787 10°03921 
705 56 497-28 


= °000,000,292,70842 + horse power. 


August 22, 


LE No. 8-(C 


Vinal Piteb 7}in. 
7in., on the 22nd, 2ft. Sin. forward, and 4ft. ¢ 





ONTINUED 


August 2 


1870. 1870. 
4 4 
hm s | bh. m. : 
0 59 31 238 | 
6096 6087 
58856 5°885 
! 

COT 49482 
60300 | = 0150 
| 
18°92 | 18°97 
18°75 | 17°87 
| 
1026626 | 84-4612 

46°35 | $48 
3003 =| «=629°97 
75 a7 
121 | 180 
wo | 
36630 =| 251-90 
6°7892 | 38830 
59°20 | 47°66 
5066 =| «40°88 
44°05 | 3514 
18°28 17°40 
39°77 29°10 
58°00 46°50 
37:77 27°10 
11°6425 7°0084 
16°9789 11°1990 
11-0568 6°5267 
0-829% 0:4895 
0°63176 03518 
1:56881 09096 
885618 5°2652 
464-07 =| 383-95 


Friction of Grifiths’ screw-bla 
= 000,000, 5674 








ne 








Tae Encrixeer, Avcus 


+ 25 
“yy 


1872 








WITH FIFTY-FOUR FEET 


» F 


h. Four-bladed Screw, 5jin. long, 
Draught of Vessel, “ft. forward, 
4ft. llin. aft. 
21, May 24, May 24, May 24, 
0. 1870. 1870. 1870. | 
2 6 6 
-S hms | hms. h. ms. | 
3 1 919935) 1640 Lit O 
27 4018 12,147 12,013 
428 9.0498 8+8285 8+8285 
3050 g (164 7-9973 7°3742 
1S gS 7°9233 7°2503 
‘7 1342 13-31 10-29 


- ISHERWOOD AND Mr. 





ll 14-61 14-11 

10 95-6802 182° 1946 

4 109-0 81-9 

> 29-9] 29°97 
70 63 

. 7s io 

> 1 112 

4 hn) 62 

is 1023+ 726 

j4N7 20-9320 

(8 110°16 86°05 

0 97-93 74-41 

Th 87-95 65°86 

ay 25°50) 

ied 82-56 

2 106-06 

5] 80°56 

1336 48-4207 32-9741 

076 622038 = 42+8768 

120 47-2488 = S185 


S090 354 


7819) =—- 254691, 


844 


S647 


6-09 


8 1285-68 


366 2°: 


35° 06081 


142 


980-03 


BLE No, 8.--(Contixurp.) 


1 Pitch Tin. 


387513 
1-77015 
3°39036 

24-39946 


W. R. ECK 


“80 


162°3425 


61°8 
29°91 

68 

76 

107 

65 
807-693 
18-000 


70-07 


61°24 
51°96 
18-61 
48-94 
67°55 
46°94 
22-6540 
31°2609 
21-7093 
1-62820 
1°25231 
2°07117 
16+ 75762 


745-21 





l, 2ft. Sin, forward, and 4ft. 9\in. aft. 


August 22, 


1870. 
4 
hm & 
0 59 31 


6096 


58856 


60177 


6°0300 


18°92 

18°75 

102°6626 

46°35 

30°08 
75 
121 
70 
366°30 


67892 
59-20 


50°66 
44°05 
18°28 
39°77 
58°00 
37°77 
11-6425 
16°9789 
11-0568 


0°829% 


0°63176 

1°56802 

885613 
464:07 


August 22, 
1870. 
4 

h. m s. 
112 6 
6087 
58856 


4°9482 


5°0150 


7 

130 

78 
| 251-90 


| 47°66 
40°88 
| 3514 | 
17°40 
29-10 


46°50 
27°10 





7°0084 
11/1990 
65267 


0°48950 
0°35180 
0-90966 | 
526524 | 
395 | 
| 


ction of Grifiths’ screw-blades for one revolution per minute :— 


August 22, 
1870. 
4 
h. m s. 
0 45 36 
3166 
2°9428 
5°0070 
40150 
0°12 | 
| 
| 
| 


19°91 


69°3429 


23°6 


29-97 


13 


Sos 
3o “30° 

Bmu 
a 1 


~I 
LJ) 
| ox 


38°40 


32°76 | 
27°97 
16°50 
20°10 
36°60 
18°10 


744 
369 


3°9 
a 

72 
re 


3°5789 


0°26836 
019468 
049854 
2°61732 


228-98 


ART. 


51 





| 


| 


May 24, May 24, 
1870. 1870. 
2 2 
h. m. s. h. m. s. 


0 28 47 0 34 38 


3796 3658 
2+ 9428 2-9428 


6° 3086 5+1780 


6-0640 5-055 

5°62 3°18 

9-28 5:48 
182-0056 = =105+6214 





41-7 


29-97 


36°5 


29-98 


65 72 } 
WZ $1 | 
105 105 | 
65 65 


482-152 312-114 


8-9870 48495 | 
1-24 37-80 
44-03 34-10 
39-24 30-29 
11°69 16-79 
31°76 20-11 
49°45 36°90 
29°76 18-1i 


60567 | 


11-1134 | 


11° 2020 5: 4544 
“84015 040908 
*67330 0+34489 
*86228 0°39813 

8°8$2627 4-30230 

472°07 


s6ft. pitch. \| 


Four-bladed Screw, 5jin. long, 5°136ft. pitch. 


STEAM LAUNCH, 


Draught of Vessel, 2ft. 7}in. forward, and 4ft. 5jin. aft. for June 10th. 


Draught 


June 21, 


June 10, 


June 10, 


June 21, 


of Vessel, 3ft. 2in. forward, and 4ft. 11 }in. aft. for June 21st. 


June 10, 


June 21, 


June 17, 


U.S.N. 


| June 16, 


1870. 1870. 1870. 1870. 1870. 1870. 1870. 1870. 

1 4 4 4 2 4 4 | 4 
hm.s. hm. s. h. m. s. hms hms} hms. | hms.) h. ms 
oo 15 0 42 55 0 48 15 v 54 50 01957 1 546 0 3220) 0 40 44 

2021 8234 S004 7972 4004 7783 9403 8970 
1-4714 5+8856 5° 8856 58856 2°9428 58856 5° 8856 D°8856 
— 82667 7°3833 67014 9-0220 55914 8-83504 8-718 
9°3850 $-3925 75900 66090 8-450 54863 90600 88235 
— 14°91 12-11 8-55 12°48 | 6-17 21°85 21-82 
15°17 13°61 9°65 9-81 13°23 794 19°81 20°88 


218-500 


191° 


131°8 92°7 70°7 513 110-2 

29-82 29°94 29-90 29°92 19°92 
66 62 65 71 66 
79 74 75 78 79 
~ 110 1lw 112 aa 
65 64 G4 65 65 
— 1035°72 930-02 720-58 — 
- 26-7178 21-6971 14-381 . 
— 99-64 80°25 62°30 _ 
— 86-20 68-96 54°39 — 
— 76-09 62°37 49-00 — 
_— 20-21 19°63 19°95 —_ 
— 74-24 55-64 40°26 a 
— 94°45 75°27 60-21 _ 
-— 72°24 53°64 S826 _ 
— 39°5392 26+3237 16°6136 — 
_- 51°6740 35°6109 24-8461 — 
— 40° 6334 25°3775 15-7882 — 


—_ 3°04750 1°9032) 

— 2-06545 33693 O-88714 
_ 4-90182 243511 1-31 

pa 30°61863 19+ 70225 

—_— 1189-52 857°30 60901 





285-94 


Four-bladed Serew, 5iin. 


long, 5°136ft. pitch. 


Four-bladed 
Screw, 
5hin. long, 
5°136ft. 


pitch. 





June 21, 
1870. 
2 1 
h. m. s. hm. s. 
0 15 11 0 11 54 


June 21, 
1870. 


2086 


3951 


14714 


2°9428 


9°7133 7°4188 

9-2880 8-005 
1125 =| 16-42 
14 | 81 
21615 | 1752942 


131°6 | 





29:17 29°97 
66 66 
79 79 
65 65 
' 
| 
| pail | _ 
1 
— | — 


= 





= 000,000,5674527 + horse-power. 


— 


1870. 
4 

h. m s. 

119 19 


5°8856 


4°5666 


4°5112 


97-531 


23°6 

29°85 
66 
7 
112 

70 

238-7 

3°0909 


36°04 


3156 
27°31 
16°50 
18°74 
35°24 
1674 


52117 
9°8005 
4°6555 


0°34916 
0°28435 
| 0°34066 
3°68133 
264-96 











144-7159 


1-1841] 


12-40012 


205°2 


683 


598 | 117-6958 223: 


32-9 126°8 
29-92 29°69 
63 70 
77 78 
| 112 - 
| 62 63 
| 366-30 = 


61771 -- 


33°54 
16°56 — 
26°62 -- 
43°18 — 
24-62 - 

8-9338 


15-4915 


82626 


061970 — 
047721 
060692 


655876 





391-79 


Two-bladed Screw, 8$in. long, 5° 136ft. pitch. 
Draught forward, 2ft. 7}in., aft, 4ft. 104in. 
Draught forward, 2ft. Sin., aft, 4ft. 6in., when we finished Experiments. 


1870. 1870. 
4 6 
hm. s. | hm s. 
O 44 54 110 51 


8182 12,012 
58856 88285 
8-000 7°4938 


75400 7061 
182-2778 | 169°5767 
95°5 79°0 
re - | 
90°56 67°60 
78°39 53°90 
58°70 41°35 


| 4630 | 


1870. 
4 
h. m. s. 
053 6 
7945 
5°8856 
6°7930 


6°7625 


149-2352 


64-2 


1870." 1870. 
4 4 
h. m. s. h. m. s. 


1 151 


0 50 52 


8292 8224 

5°8856 58856 
6°1285 771700 
6°0625 70975 


1341077 | 161°6103 


50°5 | 69°0 
| 
| 

42°20 | 62°17 


35°15 


28-70 «| «41-07 
| 
a Sm 
| - 
25°00 | 43°77 


= | 





Globe = -000,000,0164203 ++ horse-power. 
*000,000,5838730 + horse-power. 


147 


8) 220-2525 
90 2 


29°84 





1053°36 


285683 
99-08 


87-00 


71-64 
93°44 
69-64 | 
44-9945 
58G865 | 
43-7384 | 
3°28038 | 
1°56370 
809002 
30°80430 
1154-64 


1870. 


» 
h. m s. 
0 22 33 


4042 
2-9428 


7°8481 


7°300 


178°8050 


| 87°0 


Two-bladed Screw, 5iin. long and 5°136ft. pitch. 
Draught of Vessel, 3ft. O}in. forward; 4ft. 10}in. aft, for June 16. 
Forward, 3ft. Zin. ; aft, 4ft. llin., for June 17. 


June 16, 
1870, 


» 


h. m. s. 
02115 
4447 


2-9428 


x 


“3380 
84200 


21-79 


21-02 


210°55 
80°5 
29-90 
63 
7h 
127 
63 
1032-35 


26-7181 


77°02 
66-46 
22-13 
64-26 
86°30 


62°26 


38-5803 
51-8077 
373705 
2-80346 
1°36602 
6°47595 
2673407 
1013°45 


1870. 
6 
h. m. s. 


1 8 24 
13,317 
8°8285 


7°7662 


74117 


194-6978 


710 





June 16, | June 16, | June 16, | June 17, 
1870. 1870. 1870. 1870. 
4 4 + 4 

h. m. s. h. m. s, h. m. s. h. m. s. 

0 47 39 0 55 37 1 3 42 1 9 57 
9041 9105 8566 78838 
5+ 8856 5°8856 58856 5°8856 
7*7900 68962 59004 51476 
78140 72088 6°1060 50138 
18-36 16°96 13°55 9°90 | 


18: 


ll 13°20 10°54 





188-4597 164-0171 | 134-7971 | 112-8354 
67°7 ort | 80-7 28-0 
29-90 29-70 29°34 29°73 
70 qv 69 65 
81 83 82 77 
133 133 133 132 
64 64 65 58 
870-10 659-18 390-22 288°42 
20-8982 14-6061 73237 4°4449 
75°80 67-96 5Or24 40°39 
66°31 59°80 43°43 36-03 
57°94 53°19 38-18 31-06 
19-6] 18°40 17°60 16°82 
53-44 45°73 30°62 22-04 
73°05 64-13 48-22 38°86 
51-44 43-73 28°62 20°04 











Two-bladed Screw, lin. long, 5°130ft. pitch 


1870. 1870. 1870. 1870. 
6 4 4 4 
h. m. s. hms. | hom. s | h. ms, 


1 


12,946 8666 8578 9067 

8°*8285 5°8856 5°8856 5°8856 
7°4858 6°9851 6°3052 81934 
6°8533 65200 6°0225 79800 


181° 


Draught forward 3ft., aft, 4ft. 6}in. 


0 52 Z| 0 57 33 


2965 149-0845 


209°3F 


166-4400 
58°3 | 56°2 40°2 798 
63°58 55°21 47°68 _ 
54°08 47°18 41°53 _— 


4157 | 


39°49 35°66 


_ | 


33°79 


27°96 


All the Screws used were 52in. diameter. 


(Calculated by B. F. Isuerwoop.) 


Or 


, 


28-7180 21-3875 11-7694 70913 
39-2562 28-9930 18-5344 12°5031 
27-6432 20-4521 11-0007 6°4478 
2-07334 153391 082505 0°48360 
0-97959 O-64574 0-35 021025 
4-25413 2-79568 2 069047 
20°33624 15°47677 858023 506348 
838-05 637-79 467-94 327-65 


| 
| 


| 


June 17, 
1870. 
4 
h. m. 8. 
1 30 458 


$346 


5°3856 


42922 


40325 
797 


13°54 


92-1085 


15-7 


29°69 


64 
78 
132 
60 


187°11 
2:3192 


16°48 
16°26 
32°74 


14°26 


4:2796 
85990 
3°7456 
2809 
0°114386 
| 040200 
2-94804 
205-64 





June 21, October 20, October 20, October 20, October 20, October 20, October 20,| October 14, October 14, October 14, October 14, October 14, October 14, 


| 1870. 
| 4 


h. m. s. 


0 43:18 | 0 43 30 


8993 


5°8856 


81315 


80425 


2068791 


84°5 


” 


, 











on 
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fe 
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23, 1872 








TaBLe No, 1. 


Engines of Steam Launch, ‘‘ No, 4.” 


The following are the principal dimensions of the engines :— 


Number of steam cylinders... ee ee oe oe oe we 
Diameters of cylinders... .. «+ «ss «+ ++ ++ 8 ee 
Diameter of pistom-rods)«. ee ee ee ee ete oe 

Stroke of pistons .. .. oe se es 36 
Clearance of pistons, at each ‘end ‘of ‘stroke oo ww fe oe 
Length of steam port .. .. «2 oe se +e oe 
Breadth of steam port... .. .- 2 co se os os 
Length of exhaust port .. .. «2 «2 os oF oe 
Breadth of exhaust port .. .. .. ‘ 
Space comprised in the clearance and steam. ports of one 

end of both cylinders... ea: ee! ee 
Clearance compared to capacity ‘of cylinders +e 00 00 
Number of crank-shaft journals... 


Diameter of crank-shaft journals .. “ one 3in. diam: ; two 2hin. diam. 


Length of crank-shaft journals.. .. 

Diameter of crank-pin journals. os 

Length of crank-pin journals .. .. .. oo 

Diameter of crosshead = oh: ae). Se aa ee ae 

Length of crosshead journals 

Area | main guide (slipper crosshead of "prass) going 
ahe’ 


Area of main guide (Glipper ewombent ‘of brs iss) engines 
going astern . . ° 
Length of connecting rod, between journals oe 


Diameter of feed pump (single- acting) .. .. «- ae 
Stroke of feed pump, plunger .. oo 0s ee 
Breadth athwartships, occupied by engines . oo oe 


Height of the engines above axis of crank- shaft | ° 

Length, fore and aft the vessel, occupied =~ the engines. ‘ 

Number of thrust collars on screw-shaft .. . 

Projection beyond the shaft .. .. 6 oe te oe 
thickness of thrust collars on screw-sh: aft “ 
leating surface in feed-water heater .. .. .. 


TABLE No. 


Prial of Stee Launch No. 4, over a Distance of 8955/t., 


gin. 
4in. 
gin. 


26°4 cub. in. 
0467 cu. in- 
> 


lyin. 
liin. 


. forward engine ljin., after 2in. 
n. 


18°28 sq. in. 


12 sq. 
19in. 
2hin, 
2hin, 
27in. 
42in. 
= 


260 sq. 


in. 


in. 


Navy Yard, Mare Island, Feb. 10th, 1870. 


TaBLeE No. 2. 


Boiler of Steam Launch, ** No, 4.” 


ee ae ee ee a 


Length of shell proper.. - oo ee ee 
Total length of boilers, including uptake en ae 


Number of furnaces .. .. oo te 6) ee ate 69 


Breadth of grate surface .. .. «1 «+ os os of 
Length of grate bars .. «2 se «2 co oe co oe 
| Area of grate surface .. .. «2 «+ se os oe 


| Total number of tubes.. .. + ~“ = we 


Outside diameter of six tubes in bottom SONS «0 +0 
Outside diameter of allthe rest .. .. .. «. 
Length of tubes between tube plates .. .. .- 
Diameter of smoke stack > 
| Height of chimney above the level of grate bars “ 
| Steam room in shell above 4in. over tubes .. as 
Total steam room .. . oe <0 of 6 

Cross area for draught over ‘pridge wall.. 

Cross area for draught through the tubes 

Cross area for draught through chimney .. .. .. 

Heating surface in the furnace .. .. .. o 

Heating surface in the back smoke connections . 


Heating surface in the tubes calculated for the inner 


| circumference 
Heating surface in the uptake . oe 
Total water heating surface ee 


Ratio of the water heating surface to grate ontine ee 


Weight of the boiler, including grate bars, &c., bearing 


bars, chimney, and all doors and plates for same .. 
Weight of water inthe boiler .. .. .. «2 6. oe 















































































































































Steam superheating surface in uptake .. .. én, aa 


Trial of Steam Launch No. 4, 


4ft. lin. 

oft. Gin. 

7ft. Tin. 

1 
1°96ft. 

4ft. 3in. 
3°33 sq. ft. 

60 

2}in, 

2in. 

4ft. 10}in. 
10}in. 

14ft. 9in. 
11°04 cub. ft. 

18°09 cub. ft. 
1'237 sq. ft. 
1°09 sq. ft. 


“6013 sq. ft, 


or sq. ft. 
25°21 sq. ft. 





° 18565 84. ft. 


2°21 sq. ft. 
22°29 tol 





5050 Tb. 


2200 Ib. 

















TaBte No, 3. 


Screw of Steam Launch, ** No. 4,” 


The following are the principal dimensions of the a propeller made 


and used on the launch :— 
Diameter of screw . ss 
| Pitch of after edge 
| Mean pitch 
Mean length of blades parallel to shaft : 
Number of blades .. ee a a 
Fae | Guoomahig Vaden. = ea. the iiee, “ae. Se 
Area of disc swept by boss .. 


from screw .. .. 





plane at right angle to shaft 
of boss 
plane paralleltoshaft .. .. .. 
Diameter of forward edge orend of boss .. .. 
Greatest diameter .. .. .. «2 oc «2 «+ o 
Least diameter. . . 
Length of boss. . 
Weight of propeller finished ‘of brass) . 


| Exclusive 
| of b 


Pitch of forward edge “Mean of all ordinates me: ured } 


Area of the projections ‘of three blades on a 


Area of the pap eeny of one blade on a 


4°33ft. 


4°791 sq. it. 


Note.—According to Professor Rankine’s “nots ations of 135, ** Trans- 


actions I.N.A.,” vol. vi , 77 = 1°95, gg = ‘26 
“OL, ky a —ky Ms 
For friction, &’ 
TABLE No. 4. 
Lsherwoods Experimental Screw. 
cast in two parts, so as to form 


‘2043, Xo = 06, 
, 38025 3 =F V stasr, 








This propeller v 
Mangin screw, 
screw. 
Diameter of screw .. «. oc cc oc cf os 
Pitch, uniform .. a 
L ength of blades, pa wvallel to shaft <. 
' Area swept by blades.. oe ee ew 
Area swept by bo a ea a 
Note.—ky = ‘7 kl, = 1719, hy = *076 
: kyl ay — kot ty = 2°5 267. 
US4. 












| I = 


TABLe No, 6, 


335, ky = “5874, ky = 


i oa — - —* = 3001, 
= 42 


a two, four, or 


The boss was of the same dimensions as in the previous 





over a dist ance of f S055/t., be Navy Yurd, Mare Is dand, Mare hk 2nd, 1870. 














































Hicight of barometer in inches, 29°80 




















3 = i) ae Lg 3 Height of barometer in inches, = | 3 | . . ey 
~ 2 ij 9 ad 2 4 Sale ‘06 From indicator. | 5 = : = Sz Results from indicator ¢ ards. 
2 3 ae pe ~ 1s 208 '5 26 | = = = to D4 ag i ealialean iat 
5 es sg¢ | ag. 2 im pb is jog 3 3 24 2s te 142g 
2 2g oss | Bax po BS. 2 es S 83 | 2% ot 4 2 is Aas) 2 _ 
S se ae oF 5a SES ws °o |8 nd = Se ca oss| = = 
: o3 me Seas 5» ma | Sas {99 > Is8 } oe 3 Pes) Sse ¢ - 3 
at. (eg | Sye | 2s £283 |\ 738° > Sale a | sed |55 5 a 32s] *: | 3s 5 
= 2 to |weea | Sew eS! 28e@ | So§8 is 35 4 | > Zot 53 225| #9 35 = 
3) 28 | BR g |2s 23) Sq io ce § 5 z . Ei % 3 Bee) ot | 23 e 
5 oR 5 | ase | 883 29, 226 | Bq at 3% = , = nw Bes] BE =z z 
‘ 23 2 392 |358 % | &Pa | Boe le | §& - 5 Se = ae | Fe | a | 
s aa S$°R |; 4o™ = g2e|\|S83 Is 5 sd ao |S ZS 5 7 
>| & Peel g 8 | 3e3|/FEe 2 = 2 | | ee, ie | = é 
Z Fa ry ‘e! 4 a 6 TT Fa aA ‘ai 
are 2 celiaedil cacti dntadiesied adcuiiecee ORE EET emis Pam See ET.) bs | saline linia 
| — | | 
7 Ib, | Ib. | ib. | Ib , n . 
In. 8 Ib. Ib. Ib, 1) Ib. lb n | . | ) | ° ] J 
1,741 vy, | 3851 Y | ay Po 
915, With 1323 110° 962°5 108 100°2 84 100°2 ! 134 | With > 1219 w 303°6 89°9 | 36°26 | 25°05 | SA T22 0 2 Gd) 
| 5,004 12 233 | 7,070 | | 
|. | % 437 (| 2 30f | - 7,611 sik atl * eee oe . = 
12 36 Against | 1825 112°35 | 957 110°3 | 101°7 83°8 | 99-9 2 any | 20k Against r) 178 vO | 2037 38°45) S415 | 2b Ss) 273 
3 12 50} | 1304 7 | 
| 12 55 1,756) ; - 
9 4 With 73 108 920°5 104°2 93°4 80°4 or2 ; PM | 14} With >) 1264 {O71 | 306°9 0°67 35°36 | 28°12 | 35°262 | 2-K2 
| Hl 1 9} 11,020 / | 
| | , | 1 13} 1370) . | } | 
H | 1) 48 Against } 1711) 2 lo: 90" 108°5 97°75 S11] 96°3! 4 18} |Against P| 1638 | % | 4071 J0°S 2) 34°S 20709 GE 204 | 27 
2s | | 5 | 1 32 | 13,017 ) 2 | 
25 36 } 3 3 1 36} | | 13,320 ) 2 3 | 
) | 10 " With 1456 2 109°37 | 968° Ss | 109 97 80°2 | 100° | r— | 5 : | 153 | Vith > 1344'S you, 207° | r 02) 34°06 | 25 S400 | 257% 
: 3h 48 , 5 ; | = 1 52! 14,664 J 3 
| » | tl "2 > = ad 4 > 
| i 6 | ce = 1 57 15,048) > 
6] } 1115 Against | 1607 | 5 106° 913: ™ | 104 N7° 795] 93°6 6 | 16 Against >| 1428 | & 9 | BOSE) ** 7) S4°413 | 26172 | ba" 301 
721} | 19,005 3 | 213 16,476 J % 
4 37 | 19,743 oa 217 16,807) |. 
7 10 33 : 1484 105990 105°4 61 783] 95'3 7 18} | Against >) 1633 | 39 297" | 8 HASSE | 20°doo | Se eG12 
10 | } 2 35} 18,440 J | 
| 42408 | | | 2 404 18,856 \ a , 
ia | 110 20 1528 110°5 =| 990° 103°3 2 TH6 | 966 s 135 Witl >| 1184 ) 9 3°80) SoUos | 20°40 192 
} £ 28 2 5 } 20,049 ) | 
44113! 2 583 20,434 } 
10 57 lz lll-5 | 1012" 105°4 90°5 81°3 | 97"°8 v 26} Against +) 2181 30°85, 292" S01) 347376 | 25°44 l 
| 210 .= ‘ | 
| $2 26,002 3 29 » 
10} ; 957 With 1447 ly25 | 940°5 1082 | OS's S3°S | 101°2 10 i With | S| 1047 ee) 39°07] 2464S | 257076 I 
} 5 10:39 | 28,409 | » 403 24,013 ) | 
TABLE No. 7. rable No, 9 
First Trial of Steam Launch ** No. 4,” at Dock, February ith, 1870, 
2 4 ) 6 - i 8 9 | Ww 1! 12 13 Resistance | Thrust of screw Calculation Slip of 
ee Se ee: a ee siecibunaineai | = patie Knots per of boat to towing, . er nota | of thrust by 3 Dynamon eset 1 t slip of all 7 
: L ot) ee in Ibs. per ese: " h "i | thrust as correcte¢ 1€ SCTEWS it 
: 3, a hour ? ae by dynamometer | isherwooe 1: t, ‘ he 
} # P rae 3 hou dynamometer in y oy “ss From indicator | °° displacement uken from 
| 3 | ys ~ Hosert. tug boat on steam launch. (From mdica Mr, Isherwood. curve 
2 | 323 |2 } (See curve.) | (See curve.) cards.) 
3 ‘ 3 Osa Se I. | 
au > arn 19 a ae eee - as . 
8 2 z 203 | = 
Pe} ad Bibs, 5.5 = e pd F | mar 
SS = wes | SE | 37 | 1 yas 1 ons 
ae Zz oe3/8 1 | 14 8 337 23 2 
a - . e215 2 | 52 | 187 30 
aad | 4 B 4 73 2 | 4 is 
Boioat — enaiee = Se es eee Sgey! SNR WR $ | 1”) v2 | a) mat) 
vJ 12 Su 09 ri 
: ms. | lb. Ib. ‘ , , B46 
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NEW YORK.—WItiMer and Rocers, 47, Nassau-street 





TO CORRESPONDENTS. 
*.* We cannot undertake to return drawings or manuscripts ; we 


must therefore request our dents to keep copies. : 
a i insertion in THE ENG or contain- 
** pte gn + pc ied, by the - of 





ing » MUS comp y the 

the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. , F 

“,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

M. E. W.—ZIntroductions will be indispensable. 

P. K. (Leeds).—A letter lies at the post-office, Leeds, for you. : 

8. A. (Old Change).—We have no doubt that your engine complies with many 
of the requirements which must exist in a good rotary engine. 

L. G. (Birkenhead).—As there would be no current of hot gas through the 
tubes they would not add to the efficiency of the boiler, The arrangement 
would be very expensive. 

Seamiess LEATHER Banps.—We ave requested to inform J. H. H. and Co. 
that they can obtain full particulars about seawless bands from Mr. C. v. 
Phillips, Commercial Warehouses, Newport, Monmouth. 

T. H. S.—Youw are simply straining your boiler to no purpoose, if, as we 
understand you, you ave working with a pressure of 451b. in the valve 
chest and 60 lb. in the boiler. The proper course to adopt is to alter the 
slide in such a way as to cut off the steam earlier and expand it, still 
keeping the boiler pressure where it is, By this means you will save a 
good deal of fuel, probably 15 per cent. or 18 per cent, 

*.* Owing to the pressure of British Association matter on our space we are 
compelled to hold over several letters which ave in type. 


STEAM EXCAVATORS. 
(To the Editor of The Engineer.) 


Sir,—Will any correspondent be kind enough to give me the name of 
a maker of excavating machines ? F. 





PAPER BOX MACHINERY. 
(To the Editor of the Engineer.) 
Srr,—Can any of your readers give me the address of makers of paper 
box making machinery ? H. Kk. 
August 15th, 1872, 
DYNAMITE FOR BREAKING CASTINGS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers tell us how to apply dynamite for 
breaking up large masses of cast iron, and the quantity to = ? 
- AND 8. 
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THE FOREST SERVICE OF INDIA, 

Owine in some measure to the limited demand for 
Government officials in the forest service of India, and 
also, no doubt, to the great and exclusive attention bestowed 
upon the civil engineering branch of the Public Works 
Department, the appeintments that are vacant from time 
to time in the former service have not attracted much 
public attention. Yet, so far as the theoretical curriculum 
prescribed for the candidates is concerned, and the course 
of practical training, the ordeal hardly yields in severity to 
that to which the students at Cooper's Hill College are 
subjected. In one respect the two classes of appointments 
differ materially. Candidates for vacancies in the forest 
service must pass a certain portion of their probationary 
course on the Continent, either in Germany or France; 
whereas the whole training of candidates for appointments 
in the Public Works Department can be carried on at 
Cooper’s Hill. Whether the same system might not be 
adopted with advantage in the latter department it is 
not at present our intention to discuss; One thing 
is quite certain. No young engineer can learn a single 
iota of actual practical work as it isexecuted in India until 
he arrives in that country; and the manner in which he 
gets through his examinations here is not ty any means a 
sure test of the manner in which he will fulfil his duties 
there, It is quite worthy of consideration whether the 





course of training selected for the future engineers of the 
Indian Public Works Department should not be conducted 

artly at home and partly in the country which is destined 
for the scene of their labours. There is one condition 
attached to the appointments of junior assistants in the 
forest service which is more of a domestic than a govern- 
mental character. It savours also rather strongly of those 
old monastic regulations which until very recently pos- 
sessed considerable influence over the private lives of those 
who devoted themselves completely to a collegiate career. 
Briefly, the appointment of junior assistant in the Indian 
forest service is forfeited if the successful candidate marry 
before he leaves this country for India. Many who will 
probably appreciate the wisdom of the prohibition will not 
concur in the justice of it. The engineers in the Public 
Works Department are more fortunate than their con- 


Jréres, as their appointments are not accompanied by any 


similar condition. With this exception, the remaining 
qualifications relating to age, birth, and other individual 
particulars, are nearly identical in both classes of appoint- 
ments. The medical examination being passed, the candi- 
dates are at liberty to appear before the examiners 
appointed by the Civil Service Commissioners. It must 

borne in mind that this is merely a preliminary exami- 
nation, intended to test whether the candidates display an 
amount of knowledge suflicient to warrant their being 
selected for further probation and training. _ . 

Supposing the candidate to be successful in passing the 
preliminary examination, he may be fairly said to have 
entered upon the career which will ultimately constitute 
his profession. This brings us to the special portion of 
the course marked out for him, which consists in his 
undergoing a regular system of training for two years 
and a-half in the management of forests and in the science 
of forestry, together with ordinary surveying, road-making, 
and the natural sciences. Germany and France are the 
two continental countries selected for this purpose, the 
choice depending upon the proficiency of the candidate in 
one or other of the corresponding languages. There is just 
one little drawback to this arrangement, and that is that 
the state of either or both countries might be such as to 
totally preclude the possibility of carrying it out. In that 
case the necessary training must either be conducted else- 
where or—what is not so pleasant for the candidate—his 
appointment must be held in abeyance. The decision in such 
an event would of course rest with the Secretary of State. 
During the residence of the candidates abroad instructors 
and professors are provided by the Government to 
superintend their studies, and a certain amount of disci- 
pline and surveillance is exercised. The candidates 
are expected to conduct themselves in a proper and 

entlemanlike manner, and to take all possible means of 

penefitting by the opportunity afforded them of becoming 
practically acquainted with the duties of their future pro- 
fession. In fact, unless they evince a certain sense of what 
is due to their position and the relation in which they 
stand to the department into which they intend to enter, 
and, moreover, continue to make a satisfactory progress in 
the branches of study included in their course, they are 
liable to have their names summarily removed from the 
list of candidates, At the termination of the two and a-half 
years’ probation a final examination is held, and those 
candidates who give + of a satisfactory progress in 
the subjects in which they have been instructed re- 
ceive appointments as junior assistants in the Forest 
Department in India. Before quitting England there is 
still one more condition to be complied with. Unless the 
nominee has passed at least one month in Scotland with 
an approved forester, he will be required to do so, ; 

The two most important points in connection with 
appointments of this character are, first, what the actual 
expense will amount to; and secondly, what pay and emo- 
luments are attached to the position, We may omit all 
consideration of the expenses attending the education of 
the candidate previously to his going up for the preliminary 
examination, inasmuch as the young man’s own ability, 
the kind of school or college at which he may have received 
his education, and numerous other circumstances of a purely 
exceptional and individual character, would prevent any 
fair average being arrived at. But if we commence the 
calculation subsequently to this examination, and at the 
time when the course of foreign training is entered upon, 
the candidates, so far as expense is concerned, will all be on 
the same footing. According to the estimates formed by 
the Indian authorities, the cost of the two and a-half years’ 
training will not exceed £500. This sum, it is stated, will 
cover all charges for board, lodging, and instruction for 
the whole term of probation. It certainly ought to. A 
young man could be kept comfortably at a university 
for a less sum that that amounts to per annum, and the 
general education he would receive there would be more 
valuable than the knowledge of the special subjects he 
would acquire under the régime of the forest service. 
There is this one disadvantage attending any special course 
of education which should never be lost sight of—it is that, 
should the recipient, from any cause or another, be unable 
to utilise it, as it is intended, it is of no use to him for any 
other purpose. Asa rebate on the sum of £500, the Go- 
vernment allow to all candidates whose progress is of a 
satisfactory kind a half-yearly stipend of £50; but as half 
of this is retained for payment of the fees and remumera- 
tion to the instructors, the actual sum allowed only 
amounts to £50 per annum, leaving a nett balance of £325 
to be met by the parent or guardian of the candidate. Let 
us now take a glance at the other side of the question. 
The salaries of the appointments in the forest service in 
the three Presidencies range between £300 and £1900 per 
annum, and promotion to them will depend upon the effi- 
ciency of the officer and the occurrence of vacancies, 
While, therefore,the cost of the preparatory education and 
training of a candidate for this branch of the Public 
Works of India is quite as heavy as that required for the 
engineering service, the commencing salaries, as well as the 
progressing, are very much less, being in the proportion of 
3°0 to 4°2. 

Before any promotion or increase of salary is granted, 
the officer must pass an examination in one or other of the 


native languages. This condition is one absolutely neces- 
sary to be fulfilled holders of appointments of this 
nature, the duties of which must, more than any other, re- 
move them far from the neighbourhood of towns and 
places in which Europeans reside, and throw them con- 
tinually in contact with natives who understand no lan- 
guage but their own. In this particular instance there is 
a peculiar necessity for the young official acquiring a know- 
ledge of the language spoken in the district in which he 
may be stationed, as he is bound by his covenant with the 
Government to instruct and train the natives and such 
others as may be placed under his orders, in forestry and 
in all the duties connected with the management of forests. 
His own especial functions appear to consist in super- 
vising the management and the improvement of forests, 
and the planting and formation of nurseries and planta- 
tions. He is also expected to “make himself in other re- 
spects generally useful in his calling.” This latter phrase 
is a vague one, and one that is susceptible of a most 
extended signification. Most of the rules of the forest 
service of India relating to pay, allowances, leave of 
absence, pensions and retirement, are similar to those laid 
down for the guidance of officers in the other branches of 
the Public Works Department. It must be admitted that 
although the appointments are for some reasons worth 
trying for, and no doubt suit some persons well enough, the 
fact is not very encouraging that the maximum pension a 
man can obtain after serving thirty years in the service is 
bat £500 per annum. In addition to the preliminary 
examination to be held in November next for the selection 
of the future candidates for appointments in the forest 
service, there will be another in the same month of next 
year. After that date the Indian authorities intend to 
discontinue the present system of training for this particular 
branch of their Public Works Department. hat new 
system will be adopted it is not easy to predict. It is just 
possible that the resources of Cooper’s Hill may be made 
available in this respect. 


EAST AFRICAN RAILWAY EXPLORATION, 


PuysicaL geography, a science eminently practical, is 
devoid of one characteristic charm that belongs to well- 
nigh every other science—it is not illimitable or inter- 
minable. Give a mathematician a piece of chalk, set him 
before a black board, and he might go on devising new 
combinations even to infinity, if life could be so extended. 
It is the same with most other sciences than the one to 
which reference is made. Physical geography is so far 
from interminable or inexhaustible that the surface of a 
sphere some eight thousand miles across comprehends it 
all. North and south in the high latitudes conterminous 
with either pole, there exist, indeed, two climatic belts, 
which by their extreme cold may ever interpose a barrier to 
geographical exploration, though even this limit is not taken 
by all physical geographers as a matter of course. Mere 
heat of climate 1s no effective barrier to travel, and even 
unhealthiness is an impediment which experience has 
proved to be in most cases remediable. Already physical 
geography gives signs of approaching its limits, Travel- 
lers’ tales are not so startling as they used to be. Nothing 
about unicorns, dragons, flying serpents—creatures that 
one may see depicted in many an ancient book of travel— 
not to mention the basilisk, which must of course have 
been found dead, as the animal would infallibly kill the 
rash individual who should look upon it living. A dead 
basilisk might have been found in the desert, but in what 
manner the Dutch traveller Foersch managed to obtain a 
sketch of the upas tree, as it figures in his volume, is less 
apparent. According to the reputable Dutchman, this 
very tree killed everything and everybody that approached 
it within twenty miles—and still he sketched it. Dragons, 
unicorns, and flying serpents have long been confided to 
heralds’ keeping, and even the gorilla, which as described 
by Mons. du Chaillu, somewhat revived the emotions of 
our youth on reading travellers’ tales, is now shorn of the 
terrors which environed him, lowered to the insignificant 
grade of a big monkey, harming nobody, and so great a 
fool that, having built himself a house, he sits on the roof 
in a thunder-storm instead of getting under it. 

From an engineering point of view we can only be 
expected to take a remote interest in many of the questions 
which have been mooted, and which are now with more 
zeal than courtesy debated in reference to the great water- 
courses of South-Eastern Africa. Whether the Nile really 
begins by two head waters from the two equatorial lakes, 
Victoria Nyanza and Albert Nyanza respectively, as was 
thought to have been definitively proved by Grant, Speke, 
and Baker, or whether, as Livingstone now believes, its 
origin is referable to head springs still farther south, is to 
all except systematic geographers a matter of secondary 
importance. Contemplating the Nilotic riverain with refer- 
ence to facilities of locomotion, the fact has been long since 
patent that, owing to various impediments, there is no ho 
of establishing an effective Nilotic communication from the 
two great lakes of Baker, Grant, and Speke, northward to 
the Mediterranean. Whether Livingstone’s great river, 
the Lualaba, actually joins the Nile; whether it flows into 
some vast inland lake; or, lastly, whether it prove the head 
water system of the Congo, is a speculation of deep scien- 
tific interest, no doubt, but at the same time one of no 
practical importance. Regarded from an engineering point 
of view, one would rather it should turn out to join the 
Congo than the Nile, seeing that under the first eventuality 
a navigable water communication might be demonstrated to 
be practicable to the West Coast of Africa from the point of 
about 10 deg. south latitude and uncertain longitude, but 
probably 10 deg. west of the western limit of Lake Tan- 
ganyika. 

While disclaiming, as beyond our proper functions, an 
argument on the hydrographical points which elicited su 
warmth of feeling—and, we are sorry to add, such dis- 
courtesy at Brighton—we may still be allowed to express 
an opinion. It seems, then, to us improbable that the 
river system described by Livingstone really does commu- 
nicate with the Nile. Mr. Stanley stated at Brighton that 





the Albert Nyanza has nothing to do with the Lualaba. 
That is proved, he stated, by the fact that between them 
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exists the great lake Tanganyika; and except previous | look coldly on any scheme for driving a railroad into 


levellings are very much at fault, there can be no commu- 
nication between Livingstone’s riverain and the Albert 
Nyanza. In point of fact, Livingstone himself expects no 
such solution of the problem. By a process of elimination 
he seems to infer that, if the waters of his new riverain do 
not reach the Nile through the Bahr el Gazal, they can 
form no part of the Nilotic system. Against this hypo- 
thesis there would seem to be insuperable evidence, though 
of purport unknown to Livingstone. Now, both Pethe- 
rick and Captain Grant furnish testimony in respect to the 
Bahr el Gazal wholly irreconcileable with Livingstone’s 
hypothesis. They represent it to be a reed-embarrassed, 
sluggish river, of far inferior dimensions to the Lualaba 
which, according to Livingstone, should be its efiluent. 
However, all this is beside our mark. What we have in 
view is the commercial opening up of a rich and well- 
peopled region which geographers not so very long ago com- 
placently assumed to be an unproductive desert. Dibdin 
in his autobiography states that, although an indifferent 
inter, he was once called upon to depict a theatrical 
battle scene, and had to do it. He trembled at the task 
at first, but ended by finding it easier than he expected. 


Whenever uncertain as to form he painted smoke, and in | 


this way he succeeded to the manager's content, if not to 
his own. Map-makers, when laying down the African 
continent on their charts, were not so long ago in the habit 
of filling in blank spaces by desert sands. The dreary 
prospect has vanished now. The equatorial lake system 
of South-Eastern Africa has been so far explored that a 
tolerably correct notion may be formed of its natural 
endowments. 

Nobody will accuse Dr. Livingstone of drawing on 
his imagination, or place him in the category of sensational 
travellers. So far from exaggerating the peculiarities of 
men or things he meets with in his travels, the good 
doctor perhaps fails in the other extreme, wishing friends 
at home to believe that native Africans, instead of be- 
longing to a race inferior, mentally and physically, to his 
own, are on terms of equality as to the first, and of supe- 
riority to the second. It may be, as he aftirms, that certain 
types of negro ladies—albeit, cotfee-coloured as to skin— 
could hold their ownin presence of European belles, or it may 
be that Livingstone’s judgment on that point is warped 
through a too exclusive contemplation of one particular style 
of female beauty. Whether, again, in a comparative show of 
negro aristocracy and of members of the Anthropological 
Society, our suvants would come off second best, as Living- 
stone gives his readers to understand, is a question we hope 
moreopen to debate than the doctor would wish us to believe. 
Making allowance for this amiable tendency to think and 
speak the best of people he is thrown amongst, it still 
seem8 quite clear that the African races from amidst whom 
Livingstone writes, are by no means so debased a lot as, 
under the circumstances, might have been expected. Indi- 
viduals of a certain tribe do, indeed, eat men, but they 
would not seem to be cannibals in the same sense as 
were the Maoris, and as are the New Caledonians. As 


regards these East African cannibals, the doctor’s 
impression evidently is, that their cannibalism has 


some religious or superstitious significance. Modified 
cannibalism notwithstanding, the Manyemas favourably 
compare with the highest amongst aboriginal races. It 
has been customary to look upon the North American 
Indian type as furnishing the best example of an abori- 
ginal race for moral and intellectual endowments, but it 
would really seem that the eastern African is higher in the 
possession of most qualities that go to make up manhood. 
A favourable characteristic of the East African equatorial 
races is the tendency to form village communities, to effect 
clearances in forest wastes, to breed live stock, and culti- 
vate a no inconsiderable amount and variety of garden 
produce. A people that can boast of swine and goats, 
tame buffaloes, and domestic fowls, must have already ele- 
vated themselves many degrees above primzval barbarism, 
and further shown by the elevation a capacity for rising 
still higher. They extract iron and copper from the respec- 
tive ores, and manufacture tools and utensils. Quite clear, 
then, is it that one has not to do either with a totally bar- 
barous or a wholly incompetent population. 

If the native races of South-Eastern Africa are pro- 
mising as to their endowments, what shall be said of the 
localities? A region where ivory is of so small local value that 
it lies in forests for rodents to sharpen their teeth against; 
where iron ores abound; whence copper may be drawn in 
illimitable quantities; where trees grow so dense as to veil 
the tropical sun rays—so high that a shot gun fails to 
bring down birds perched on the tops of them; where the 
climate even now is good, and if forest clearances were 
effected would be better—such tracts must be worthy of 
exploration, even in the interest of pounds, shillings, and 
pence, even did no such problem remain for solution as 
discovery of the Nilotic sources. Perhaps the best phase 
of the commercial aspect has been omitted from the pre- 
ceding summary, viz., the appreciation in which calico and 
other Manchester goods are held by the natives. Calico, 
brass and copper ornaments, beads—these articles seem to 
represent the currency of the East African races. Peru- 
sing Livingstone’s late despatches with a map of Africa 
before one, it needs some concentration of thought to bring 
in evidence the difficulties which Livingstone has had to 
surmount, and other difficulties which still weigh heavily 
upon him. He appears to be somewhere about five hun- 
dred miles from the coast—as the crow flies not so much. 
On a map of Africa the distance looks trifling, and, esti- 
mated by modern standards of travel in European coun- 
tries, a trifle it is. Even in Europe, however, a 
traveller may come to conclude that the difficulty 
of travel bears no necessary relation to expanse passed 
over. Half a-dozen miles on mule back in Spain is, 
for discomfort and fatigue, equivalent to more than a 
railroad run from St. Sebastian to Alicante. Is it over 


much to hope that in these days of plethoric capital and 
ardent speculation a railroad may be promoted for throw- 
ing open Eastern Equatorial Africa? The undertaking of 
such a scheme would of course depend on the answer given 
to the question whether it would pay. 


Capitalists would 





Africa from the east with the object of mere geographical 
exploration in view; but demonstrate to them the feasi- 
bility of adequate returns on capital invested, and means 
would be forthcoming. In these days it may be quite true 
that most things are possible to the engineer who com- 
mands sufticient pecuniary means. The Suez Canal and 
the Mont Cenis Tunnel lend colour to the statement; but 
still, were it a necessity that a line of railroad starting 
from the coast opposite Zanzibar and trending inland, 
should need a Mont Cenis tunnel, capital might shrink 
from so great an expenditure on such a field. On the con- 
trary, no physical obstacle of importance would seem to 
exist. No mountain to be tunnelled, no important river 
or chasm to be bridged. Nothing but a terrain moderately 
level, and for the most part thickly wooded. Sleepers 
might be obtained on the spot; only rails and rolling stock 
need be imported. Fuel would be on the spot, too—wood 
in abundance, and conceding that wood would be inferior 
to coal or coke, yet it is competent to do good service. We 
may be one-sided as to our view of the scheme, but there 
is much to recommend it. So long as the old school-book 
teaching held credence about Central Africa being a waste 
of burning sand, the problem of opening it up offered no 
commercial incentive, but since modern geographical dis- 
covery has proved this vast continent to possess regions of 
abundant fertility, a deuse population, and a not unconge- 
nial climate, the commercial features of the case have 
wholly changed. 

tegarding the scheme from a point of view wholly com- 
mercial, no reference has been made to native ameliora- 
tion, physical or intellectual, to the diffusion of Chris- 
tianity, or, above all, abolition of the slave trade, which 
seems to be characterised by atrocities equal to any perpe- 
trated on the other side of the African continent. Such 
amelioration, however, would follow as a matter of course; 
indeed, even though the establishment of a railway failed 
to show prospects of such satisfactory return on capital as 
we believe, it might still be worth while for philanthro- 
pists having the suppression of slavery in view to look 
well into the features of this project. 

In making this suggestion, we have not taken into 
account any royal or territorial interest; but on this ground 
it would not seem that much difficulty need be appre- 
hended. Already there exists a certain tract opposite Zanzi- 
bar which owns allegiance to the British flag, and at which 
operations would have to be commenced. The Sultan of 
Zanzibar, if alive to his own interests, would do his best to 
promote a scheme that by extending trade must necessarily 
help to fill his exchequer ; and, lastly, the wealthy Banians 
—men who appear sufficiently alive to the main chance— 
might come to understand that their traftic in African flesh 
and blood being irretrievably doomed, the iron road, if 
made the most of, would secure them a fair indemnity. 








THE BRITISH ASSOCIATION. 
(From our Special Correspondent.) 
BRIGHTON, WEDNESDAY NIGHT. 

To-pay the proceedings of the British Association at Brighton 
have been brought to a close, and altogether it has been a most suc- 
cessful and pleasing meeting, with nothing whatever to mar its har- 
mony from first to last. At the general committee, held on Mon- 
day, it was decided that the meeting next year at Bradford, York- 
shire, should be held in September, beginning either on the 17th 
or 24th, under the presidency of Mr. J. P. Joule. Mr. Joule’s 
abilities are known full well to men of science, although popu- 
larly so little is known of him that the Daily Telegraph recently 
published an article about him—full of the literary fireworks 
which distinguish that journal—beginuing with the remark, 
“What is a Joule?” as if he were a ghoul or other nondescript 
animal, 

At the soirée in the dome last night Sir William Thomson 
exhibited a system of flashing lights for use in lighthouses, His 
long experience of late years on board ship has convinced him 
that life and property at sea would be much safer if one or other 
of the letters of the Morse printing telegraph alphabet were sig- 
nalled by means of long and short flashes of light from each 
lighthouse. 

At the last meeting of the general committee, held this morn- 
ing, it was resolved that the 1874 meeting of the Association 
should be held in Belfast, and at the same meeting the follow- 
ing grants of money were made for the ensuing year. The 
names of the members who are entitled to call on the general 
treasurer for the respective grants are prefixed :— 

Mathematics and Physics. 4 «a & 
*Cayley, Professor.—Mathematical Tables .. .. «2 «+ «- 100 0 0 
*Thomson, Sir W.—Tidal Observations .. .. «+ «+ «+ + 400 0 0 
*Brooke, Mr.—British Rainfall... .. 2. 4. +6 +s os ee 100 0 0 
‘Everett, Prof.—Underground Temperature (€100 renewed).. 150 0 0 
‘Griffith, Mr. G.—Gaussian Constants (renewed) .. o WE @ 
Glaisher, Mr. J.—Luminous Meteors .. .. -- of o¢ « 30 0 0 
Glaisher, Mr. J.—Efticacy of Lightning Conductors so oo 8 0 O 
*Williamson, Prof. A. W.—Testing Siemens’ New Pyrometer 


(renewed) .. Oe lak. ce eee ah. 26 ac oo we BOS 
*Huggins, Dr. W.—Table of Inverse Wave Lengths... .. .. 150 0 0 
*Tait, Professor.—Thermal Conductivity of Metals .. .. .. 50 0 0 

Chemistry. 


*Williamson, Professor A. W.—Records of the Progress of 
Chemistry (£100 renewed)  .. oc os «+ cf se «0 oe 
Gladstone, Dr.—Chemical Constitution and Optical Pro- 
perties of Essential Oils .. 1. «2 co +: co ce ce oo 
Brown, Prof. Crum.—Temperature of Incandescent Bodies... 50 0 0 
Brown, Professor Crum.—Electric Tensions of Batteries .. 25 0 0 
Geology. 
Ramsay, Professor.—Mapping Positions of Erratic Blocks 


and Boulders (renewed) .. .. oc «2 «+ ef ce of of 100 0 
Lyell, Sir C., Bart.—Kent’s Cavern Exploration .... .. 10 0 0 
Lubbock, Sir J.--Exploration of Settle Cave .. «2 oe «. 50 0 0 
*Busk, Mr.—Fossil Elephants of Malta . es eo 0200 
*Harkness, Professor.—Investigation of Fossil Corals .. .. 25 0 0 
Carruthers, Mr.—Fossil Flora of Ireland .. .2 -. « «+. 20 0 0 
*Harkness, Professor.—Collection of Fossils in the North- 

West of Scotland... .. «2 «s+ ce of oe of of of of 10 0 0 
“Bryce, Dr.—Earthquakes in Scotland «5 «. « « of « 2 0 0 


Willett, Mr. 11.—The Sub-Wealden Exploration .. .. «. 25 0 


Ye 

Lane Fox, Col, A.—Forms of Instruction for Travellers .. 25 0 

“Stainton, Mr.—Record of the Progress of Zoology .. «2 +». 100 0 

“Christison, Sir R.—Antagonism of the Action of Poisons .. 20 ¢ 
Balfour, Professor.—Effect of the Denudation of Timber on 

the Rainfall in North Britain (renewed) .. we «2 « + 20 0 

Mechanics. 

*Grantham, Mr. R. B.—Treatment and Utilisation of Sewage 100 0 0 

*Froude, Mr. W.—Experiments on Instruments for Measuring 

the Speed of Ships and Currents (¢30 renewed) .. «. «. 5 
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Reappointed. ! 





The concluding general meeting was held to-day in the Dome, 


under the presidency of Dr. Carpenter. Mr. George Griffith, 
M.A,, the assistant secretary, announced that the total number 
of tickets sold at Brighton was 2532, representing £2649. The 
usual votes of thanks were proposed, and the warmth with 
which they were given and received—because of the excellent 
reception given to the Association by the town of Brighton and 
its mayor, Mr. Cordy Burrows—stood out in remarkable con- 
trast with the proceedings of the concluding meeting last year at 
Edinburgh. 

This evening the mayor gave a dinner to the leading members 
of the Association in the Pavilion, and Mr. Stanley returned to 
Brighton just in time to be present. Mr, Francis Galton, in 
proposing Mr, Stanley’s health, wished to know “ Was he a 
Welshman /” Mr. Stanley took this as rather too personal a 
question. On the one hand some of the members of the Royal 
Geographical Society seem to be mortally jealous that Mr. Stanley 
has found Livingstone, and that, too, most expeditiously and in- 
expensively; on the other hand, Mr. Stanley appears to have 
rather a warm temper. These two things put together account 
for much that has taken place here with regard to Mr. Stanley; 
his good work has been such that he can afford to take no notice 
of what his opponents say or do. 

To-morrow there will be some British Association excursions— 
one of them by sea, At midnight, while I now write, it has just 
begun to pour with rain. Altogether, this has been one of the 
best meetings the British Association has held for some years, 





EXPERIMENTS ON SURFACE FRICTION.* 
By Mr. W. Froupe, F.R.S, 

THE object of these experiments is to discover the conditions of 
the resistance to passage through the water caused to models or 
ships by the friction of the water against the sides, This has been 
investigated by towing with the dynamometric apparatus, which I 
will presently describe, planes formed of thin boards, these being 
bodies of such a form as to possess the least possible displacement, 
and present to the line of motion the least possible sectional area 
compared to the amount of wetted skin, and at the same time, 
owing to their flotation, capable of being made stable and self- 
supporting in the water, though entirely submerged. The planes 
were formed of boards about ;f;in. thick, of various lengths, and as 
finished were uniformly about llin. broad, and when under ex- 
periment were placed on edge in the water, the upper edge being 
about 14in. below the surface. The lower edge consisted of a quasi 
keel of lead, of the same thickness as the board, and made heavy 
a to nearly neutralise the flotation of the light wood of which 
the planes were made. But though thus made stable and approxi- 
mately neutralised as to flotation, the plane under experiment 
required control to keep it resolutely vertical and the line of its 
length correctly horizontal, while, nevertheless, it required perfect 
liberty on the line of motion in order that the whole towing strain 
might be accurately delivered to the dynamometer. For this pur- 
pose a light but stiffened wooden bar, was hung longitu- 
dinally beneath the dynamometer truck, just clear of the 
surface of the water; to this the planes were rigidly attached. 
This bar was carried at each end by a light swing or rocking 
frame, and thus forming a parallel motion perfectly free longitu- 
dinally and perfectly unyielding transversely. It was, of course, 
necessary to extend one of the swings above the point of suspension 
to carry a weight adjusted so as to counterbalance the weight of 
of the bar, together with any sinking or floating force that the 
plane might exert, otherwise the frame would not be in equilibrium 
in the line of motion except in any one position, and in any other 
position would exert a positive or negative force on the dynamo- 
meter. The rigid connection between the planes, which were of 
course under water, and the swinging bar or parallel motion, which 
was above water, consisted of a kind of sheath or cutwater, 
which received the forward edge of the plane and had a long upper 
end extending up out of the water and fastened to an upright on 
the swinging bar with three strong pins or bolts, The plane was 
rebated to receive the sides of the sheath, so that the outside 
surface at the juncture was flush as far as possible. 

The investigation of surface friction may be separated into three 
primary divisions : (1) the law of the variation of resistance with 
the velocity ; (2) the difference in resistance due to differences in 
the quality of surfaces; (3) the differ-ices in the resistance per 
unit of surface due to differences in tuc length of surface. The 
necessity of investigating the latter of these conditions may not 
be at once apparent, it having been generally held that surface 
friction varies directly with the area of surface, and will be the 
same for a given area whether the surface be long and narrow, or 
short and broad. It has always seemed to me to be impossible 
that this should be the case, because the portion of surfaee that 
goes first in the line of motion, in experiencing resistance from 
the water, must, in turn, communicate to the water motion in 
the direction in which it is itself travelling, and consequently the 
portion of surface which succeeds the first will be rubbing, not 
against stationary water, but against water partially moving in 
its own direction, and cannot therefore experience as much re 
sistance from it. If this reasoning holds good it is certain that 
doubling, for instance, the length of a surface though doubles 
the area, it would not double the resistance, for the resistance of 
the second half would not be as great as that of the first. 

In order to reduce the results obtained, to the most serviceable 
form for determining the three separate conditions of resistance 
enumerated above, it was convenient to represent them graphically, 
by diagram, in two methods. On both methods the ordinates 
represent resistance, while the abscissz represent in the one case 
aulien and in the other lengths and surface; Figs 1 and 2, are 
instances of the two kinds, In the former, if the friction proved 
to vary as the square of the velocity the diagrams would be 
ordinary parabole originating at the zero point of resistance and 
velocity ; in the latter, if the friction per unit of surface were 
uniform, as is commonly supposed, throughout the length of the 
surface, and consequently the total resistance of a plane of given 
width varied simply as the length, the diagrams would be straight 
lines, originating at the zero point of both horizontal and vertical 
scale. If again these lines were straight but apparently originated 
ata point above the zero, this would indicate that there was a 
constant element of resistance throughout—such as head 
resistance might be—in addition to the element varying as the 
length. If, however, the lines were concave towards the base, this 
would indicate that the friction per unit of surface decreased with 
increasing length of surface. Since each plane, when once 
mounted, was for convenience tried throughout the intended 
series of velocities, the results primarily shaped themselves in the 
first mentioned form. Some transcripts of the results as origi- 
nally so plotted are shown on Fig. 3, the lines on which represent 
the actual resistances for any velocity of certain forms under 
certain differences of condition, as specified in the margin of the 
sheet. The cross marks upon the lines show the actual spots 
decided by the individual experiments made, and from which the 
curves drawn were deduced. It may be remarked that, with one 
exception, which will be subsequently spoken of—the lines marked 
C'_there is scarcely any difference between any of the lines in 
respect to the law of variation of resistance in terms of velocity, 
the resistance varying throughout nearly as the power, 1°8, of the 
velocity. - : 

From the great multiplicity of the experiments tried it would 
have been confusing to show even a tolerably large proportion of 
the original reductions, Those given are selected partly as exhi- 
biting the results of certain slightly varied conditions, which w ill 
be presently referred to, and partly because they are fair and in 
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structive specimens, attesting the accuracy of the experiments. | thickness of its after tail edge to that of the thinnest of the planes, a | factorily owing to the difficulty of guiding v 


This is shown not only by the fairness of the curves passing 
strictly through all the spots, but also by the consistency of the 
contiguous lines. The results which had been thus reduced to 


reduction of perhaps ~;in. The results of this are shown on 
Fig. 4, where the resistance of the plane with the thick after edge 
is shown by the line marked A™!, and the resistance of the 


thin blades. I 
have, however, obtained good results with a Gin. Blade and a 12in. 
blade, see Fig. 5, D and E, sharp on both edges, both about similar 
in longitudinal section to the I1ft. Gin. plane, and the experi- 


diagram according to the first of the two methods, supplied the | same plane with the tail thinned by the line marked Al, and | ments with these gave spots through which the curves on Fig. 2 
| that with the tail tapered to a perfectly sharp edge by the line | were drawn for the first 1ft. Gin. length of surface. 


data fer constructing a general diagram according to the second 
method, as shown in Fig. 2. The solid lines on this figure express 
the finally analysed and complete results for one quality of sur- 
face only up to a length of 50ft., that being the greatest length 
that the apparatus can command. It appeared desirable to ascer- 
tain the effect of length of surface, at any rate provisionally, 
before proceeding to try various qualities of surface, and the process 
by which these results, as given in the diagram, were finally arrived 
at requires some explanation. I commenced by a series of experi- 
ments on planes of various lengths, from lft to 50ft., having alla 
similar surface. The results of this first series of experiments, 
when analysed, gave lines similar to the dotted line A, A, on 
Fig. 2. This, it will be seen, is concave towards the base, thus 
indicating that the friction per unit of surface doesactually diminish 
as the length of surface increases. At the same time its form, as it 
approached the zero of speed, seemed to show either that this effect 


was very much more marked in the first 2ft. of surface, or that | 


there was considerable body resistance involved. Moreover 
the line obtained, if drawn strictly through all the spots determined 
by experiment, did not give a fair curve, This might have been 
thought to be qwing to inaccuracy in the apparatus, were it not 
that experiments when repeated, always gave identical results, 


and that, as has been already mentioned, the results for each | 
individual plane were perfectly harmonious ; thus indicating that | 
the discrepancy in question arose from differences between the | 


individual planes—probably differences in the thickness or nature 


of edge at their ends diminishing or increasing the body resistance, | 
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The initial edge of the planes tried was formed by the sheath or 
cutwater before mentioned, which held the plane in its place, and 
this was tapered in horizontal section from the thickness of the 
plane to about j\jin., the extreme edge being rounded, as 
shown full size in Fig. 5, marked A, At the tail edge there 
was no sheath, and the board was simply cut off square, as 
shown in the same figure. Clearly, if there was any great body 
resistance due to these blunt ends, as the line A, A, on Fig. 2 
seemed to imply, then the slight differences in thickness which 
existed between the different planes might be sufficient to account 
for the discrepancies between their results. Accordingly experi- 
ments were tried with certain planes of different lengths inserted 
m 2 cutwater having a very thin edge tapering to the thickness of 
the plane in Gin,, as shown in horizontal section on Fig. 6, marked 
Js. This alteration produced a slight diminution in the amount 
of the resistance of all the planes, but rather a greater reduction 
in the short planes than in the long ones. The difference, how- 
ever, is too small to show on the illustrative diagram, Fig. 2. Ex- 
periments were then tried with the tail edges of the planes, 
tapered in the same manner as the initial edge. This was tried 
with the result -indicated by the black line a!! on Fig. 2—of a 
very much larger reduction in the resistance, and this reduction 
was likewise greater in the shorter lengths, 

In order still more correctly to obtain a value by which the 
cesults of all the planes already tried might be corrected for the 
— tkicknesses of their after edges, an experiment was tried 
with one of the thickest planes—2ft. 6in. long—by reducing the 


a) 





| marked A, It is worth notice on this point that the difference 
between the reduction of resistance found throughout these 
experiments on sharpening the tail edge and that found on 
sharpening the initial edge, seems to be entirely owing to the 


difference between the original forms of the blunt cutwater and | 


the blunt tail, the former being partly tapered and rounded while 
the latter was cut quite square. This was proved by trying the 


above-mentioned 2ft. Gin. plane with its after edge sharpened | 


| like the original blunt cutwater. 
Fig. 4, by the line marked A', from which it may be seen 
that the difference between the rounded edge and the perfectly 
sharp edge is comparatively small. The application of the 
correction obtained, as I have here described, to the results of the 
experiments previously made, gave diagrams of resistance in terms 
of length similar to the line marked A", on Fig. 2, the disere- 
But these experiments did not include any made with shorter 
planes than 1ft. 6in., that being the shortest length that could be 
constructed with the existing cutwater; and in order to make it 


Fit. 


These results are shown on | 


Though we can scarcely come to a conclusion as to the existence 
of possible body resistance, due to the very slight thickness of the 
planes tried, in the absence of any successful experiment, with 


| blades of different thicknesses but the same length, it is obvious 


that it would be difficult to deduct further from the diagram of 
resistance any very considerable constant representing this, 
without making the friction per unit of surface decrease with 
increasing length less in the first Gin. than it would be naturally 
expected to do; in other words, without making the curvature of 
the lines on Fig. 2 less sharp at their origin than would 


| be expected, seeing that in the rest of the diagram the curvature 


pancies between the planes disappearing when thus corrected. | 


| 


becomes rapidly flatter as the lengths of plane become greater. It 
is also most desirable to extend these experiments to greater 
lengths of surface than I have been able to try with this apparatus, 
but it would indeed be almost impossible to do so in the experiment 
tank, and I shall endeavour to organise some arrangement by which 
greater lengths may be successfully tried in open water. 

I have thus far confined myself in the description of the results 
to the question of the effect of lengths of surface upon resistance. 
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complete it was most desirable to extend the lines as far as 
possible towards the zero point of length and of resistance by 
trying very short and thin planes, so as to test the nature of the 
curve close to the origin, and discover whether any body 
one remained owing to the thickness of the planes hitherto 
tried. 

It was also necessary to eliminate certain other constant resis- 
tances known to exist, namely, that due to the air resistance on 
the swinging bar, that due to the excess of surface of the cut- 
water, owing to its projecting up through the water above the 
upper edge of the planes, and that due to the projections and irre- 
gularities on its surface, caused by the fastenings of the planes. 
Of these the air resistance was obtained by direct experiments, 
that due to excess of surface was calculable on the data already 
possessed, and the resistance due to the projections, &c., was 
determined by trying the 1ft. Gin. plane, with its surface smoothed 
up with paraffin and varnished as before. The deduction of 
ne brought down the line to the black lines shown on 

ig. 2.* 

Sut the first mentioned object, that of deciding the friction of 

very short lengths, I have so far been unable to treat quite satis- 





ly : It should be noticed, however, that the scale of resistance shown on 





reduced resistance due to a surface 1ft. wide and of the lengths shown. 





. 2, gives, not the actual resistances due to the planes tried, but the | - rt . + 
Fig. 2, gives, no’ act a P : ° | on immersion, three experiments were tried successively at the 





IN FECT PER MINUTE 


I have now to deal with the question of quality of surface. The 
different surfaces tested may be enumerated as follows : shellac 
varnish, Hay’s composition, Peacock’s composition, tallow, 
glue ; a smooth metal surface, obtained by a coating of tin-foil. 
The comparison between the first three named was made on planes 
5ft., 16ft., and 50ft, long, which were each coated first with Hay’s and 
subsequently with Peacock’s composition, all the planes having 
been previously tried coated with shellac varnish. The com on 
between the shellac and the Hay’s composition is exhibited in 
Fig. 3, in which the black lines marked A, C and D, represent the 
result with the shellac, and the line marked A’, C' and D', that 
with the Hay’s composition. These two results I consider prac- 
tically identical, since such small difference as is observable might 
possibly arise from some other difference in the condition of the 
plane, and it is observable that with the 5ft. plane the scarcel 
perceptible difference is the other way. The result with Peacock’s 
composition is notshown on Fig.3,being practically identical with the 
other two. The tallow surface was tried on the 16ft. plane only, and 
gave no difference, the diagrams falling between that of the shellac 
and that of Hay’s composition. The glued surface was tried as a 
specimen of a slimy, fish-like surface, which should partly wash 
off in the water. The glue was allowed to harden before being 
put in the water; and to test its change of dit 
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same velocity. The resistance was thus found to be on the in- 
crease ; the first experiment being about 2 per cent., and the third 
about 4 per cent. greater than that of the shellac surface, appa- 
rently implying that the resistance was increased by the softening 
of the surface, The tinfoil surface is the only surface I have yet 
tried which I have found to have any resistance greatly different 
from that of varnish; and here it is remarkable that the difference 
tends to be much less in the longer lengths of surface. It is con- 
sequently most unfortunate that, owing to the delay I have ex- 
perienced in getting the tinfoil for the purpose, it became im- 
— to try it on a greater length than the 16ft. plane in time 
or this report. The comparison of the tinfoil surface with 
that of the varnish was made on _ lengths of 16ft., and 
lft. Gin. and 1ft. The results with the 16ft. plane tinfoiled 
are shown by the dotted lines marked C" in Fig. 3; those with 
the Ift. and 1ft. 6in. tinfoiled are shown on Fig. 4.—The dotted 
lines. marked B' and C"! respectively. To compare with these 
Fig. 4 also shows the results of the same lengths varnished, viz., 
the continuous lines marked B and C respectively. 
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It will be seen by these that not only is the difference of 
resistance between tinfoil and varnish proportionately less in 
greater length of surface, but is also proportionately less at greater 
speeds, consequently the law of the increase of resistance in terms 
of velocity is obviously different in the case of the tinfoil from 
what it is in the case of the varnish and the other surfaces which 
were tried, 

Prof. Reynolds inquired whether in the middle of a surface of 
fifty feet there was any tendency on the part of the water to wave 
like a flag. 

Mr. Froude would not say there was absolutely no such ten- 
dency, but the waviness, when it appeared, originated not with 
the plane, but with the apparatus, The railway on which the 
dynamometric truck travelled had certain small imperfections of 
line and level, and in passing these the truck received and com- 
municated to the planes small lateral deviations. With the 50ft. 
plane, the whole length of which was clearly visible below the 
surface, these were seen to travel steadily along its length till they 
passed from its end ; they did not originate spontaneously, as the 

lanes, though extremely thin, were neither limp enough to wave 

ike a flag nor springy enough to bend elastically. He ought to 
have mentioned that it was curious to watch the Pew dn of the 
water surface over the upper edge of this plane during the com- 
mencement of motion. The plane was long enough to allow the 
changes in the character of the water disturbance due to the con- 
tinued frictional action to develope themselves gradually and 
almost alike at all parts of its length. At first a slight glassy 
depression was visible all along, coupled with a smooth forward 
translatory motion. Soon the smoothness was dimpled by small 
irregularities, which pretty rapidly were changed into knotted or 
curled contortions, thus showing the progress of the transition 
from that graduated outward transmission of motion into which 
the elements of resistance should shape themselves—according to 
the primary conception of the operation of such force in a fluid— 
to the final condition of whirling eddies into which, from its insta- 
bility, the motions which were rectilinear in their origination 
inevitably lapse. 

Professor Rankine asked whether there was any relation to be 
detected between the laws which govern the friction of plane 
surfaces and those by which the flow of water through cylindrical 
pipes is governed. 

Mr. Froude said there doubtless must be a relation, but he had 
not traced it. The inquiry would be difficult, because of the 
great difference between the conditions expressed by a plane 
constantly entering undisturbed water, and those experienced by 
the inner surface of a pipes the relations of which to the water it 
enclosed were practically identical throughout its length. 

Sir W. Thomson asked whether it could be said that after the 
first foot or two the relative motions of plane or water had settled 
into a constant condition. 

Mr. Froude replied that as the length of the plane was increased 
the change in the resistance per square foot became less rapid ; 
even within the length of 50ft. the rate of the change had become 
yreatly reduced ; and this indicated that the relation referred to 
. Sir W. Thomson was gradually becoming constant. 

Sir W. Thomson said the experiments which had been conducted 
by Mr. Froude were of the utmost importance, and the Admiralty 
must be congratulated upon having secured the services of such an 
eminent scientificman. Thesubject of surface friction against bodies 
moving through water had now been investigated in such a manner 
as to enable us to answer many hitherto insoluble problems, For 
instance, it was well known that if the bow of a ship was pointed, 
resistance was less than when it was less pointed ; whereas if the 
point passed a certain degree of sharpness the increased surface so 
entailed caused anincreased resistance ; but there had hitherto been 
no means of estimating the amount of this increase. Here, for 
the first time, = had a data for a thoroughly accurate esti- 
mate, and they could in future proceed on sure ground. He anti- 
cipated the most important results from Mr. Froude’s investiga- 
tion of surface friction. 

Mr. Merrifield, who occupied the chair in the absence of the 
president, called upon the section cordially to thank Mr. Froude 
for the careful experiments he had made, partly at the expense of 
the Admiralty, but also at great personal expense and labour ; 
and for the valuable and able account he had given of a portion 
only of the experiment. He had had the good fortune to 
see some of the experiments, and although not an engineer, 
he could bear testimony to the extremely good arrange- 
ment of everything, the great forethought displayed, and the 
extremely careful way in-which the experiments had been con- 
ducted. The Admiralty could not have been more fortunate than 
in securing the services of Mr, Froude. It happened that a 
committee of the British Association recommended that experiments 
on resistance should be made on full rigged ships. Mr. Froude, a 
member of that committee, differed as to this, and the Admiralty 
had given effect to his views in preference in those of the committee. 
He had some misgivings at the time as to the art of this, 
though it was his opinion that if experiments with full sized ships 
were to be made, and also experiments with models, the experi- 
ments on the models should be made first. He thought they must 
congratulate themselves and the Admiralty that it had been 
decided—at all events, for the present—not to make full size 
experiments, except those which had been suggested by Mr. Froude 
himself, for those experiments had io the result desired 
by the committee, namely, of filling up the blank that existed in 
our experimental knowledge. Whereas, hitherto, the theoretical 
investigations were ahead of the knowledge of fact, the present 
experiments had done a great deal towards peg | that state of 
things ; consequently, in future, they would be able to theorise 
again to some purpose, and without the immediate fear of their 
theories overreaching their experimental knowledge. 

Mr. Froude, in acknowledging the compliment, desired to correct 


one impression which might have arisen from My. Merrifield’s ' 





reference to the expenditure involved in the experiments con- 
ducted by him under the Admiralty, It was of course possible 
that the conduct of such experiments might involve some personal 
expense, But so far as regarded his relations with the Admiralty, 
he felt he could not desire to be treated with more confidence or 
more liberality than he had experienced. 

Mr, Merrifield said he must not be understood to have cast any 
doubt upon the liberality of the Admiralty; but Government only 
undertook to repay the actual expenditure, and no gentleman 
could carry out experiments of this character without incurring 
many indirect expenses, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1950. GeoraEe Yue, Wakefield-street, London, ‘‘ Improvements in cylin- 
drical and other rulers for office and general use.”—27th June, 1872. 
2001. Josep Lampert DE Monrorson, Chancery-lane, London, “ Im- 
provements in means and apparatus for removing the air or fur from 
ag and applying the same to various useful purposes.”—2ad July, 
72, 


2126. RicHarp JAMes Jounson, Victoria-road, Hatcham, Surrey, ‘An 
improved method of sewer ventilation, and in apparatus therefor.”— 
15th July, 1872, 

2138. Ropert MorELLET MontTGOMERIE ALLOWAY, Torquay, Devonshire, 
“ An improved proces: tur desiccating oak bark, flax, hemp, tobacco, 
plat, mustard, and other subst: by at pheric evaporation, and 
and in apparatus therefor.”—17th July, 1872. 

2163. James Putten, sen., and JAMES PULLEN, jun., Camden-street, 
Walworth, Surrey, ‘‘ A new and improved method for the casting and 
making lead D traps.”--10th July, 1872. 

2251. Morris Marrson, Southampton-buildings, London, ‘‘ An improved 
apparatus for administering vaginal and other injections, and box for 
containing the same.”—27th July, 1872. 

2276. WittiAM Benyamin GeorGE Bennett, Nichols-square, Hackney- 
road, London, and James CHARLES Watt, Lancaster-road, Notting-hill, 
London, ‘“‘ Improvements in the preparation of asphalte, and in the 
application thereof to the construction of roads and footpaths and other 
purposes.” 

2278. Joun Forster MEAKIN, Baker-street, Portman-square, London, 
“An improved method of readily and effectually securing to sliding 
—— sashes platted line or other material, and in apparatus 

erefor.” 





m 


2759. Henry Royatt Mryws, Stapleton-road, Bristol, “ Locking safes, 
strong rooms, &c.”—22nd September, 1869. 

2440. Henry Piyxus, Camden-road, London, ‘‘ Furnaces.”—16th August, 
1869. 


2927. WasHiINcTON PARKER GreaG, Boston, Massachusetts, U.S., “‘ Par- 
lour skates.”—-7th October, 1869. 

2443. Joun GALLeMoRE Date and Epwarp MILNER, Warrington, Lan- 
cashire, ‘‘ White pigments.”—16th August, 1869. 

2454. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Spinning 
flax, &c.”—l7th August, 1869. ; 

2457. Ropert Francis Fatrvie, Victoria-chambers, Westminster, ‘‘ Loco- 

motive engines and carriages.” —17th August, 1869. 

2469. Ropert Francis Fair .iz, Victoria-chambers, Westminster, “‘ Feed- 
ing steam boilers.”—18th August, 1869. 

2478. ARCHIBALD GILcuRIsT, Glasgow, Lanarkshire, N.B., “Slide valves,” 
—19th August, 1869. 

2549. Samuet Cunwirre Lister, Bradford, Yorkshire, ‘ Looms.”— 
27th August, 1869. 

2796. Gzorce WicuTwick RENDEL, Newcastle-upon-Tyne, “Gun car- 
riages.”—25th September, 1869. " 

2464. James Mackenzig, Camden Quay, Cork, Ireland, “‘ Sowing seeds. 
— 18th August, 1869, 

2481. Joun Buakey, Leeds, Yorkshire, “ Utilising waste leather.”— 
19th August, 1869, 

2465. Epwarp Tuomas Hvuoues, Chancery-lane, London, ‘ Boots and 
shoes.”—18th August, 1869. 

2468. Epwarp THomas Hvuaues, Chancery-lane, London, ‘“ Looms, ’— 
18th August, 1869. 





Patents on which the Stamp Duty of £100 has been Paid. 

2315. Grornce Tomuinson Bovusrietp, Loughborough Park, Brixton, 
Surrey, ‘‘ Flexible tubing.”—9th September, 1865. 

2137. RicnarD ARCHIBALD Brooman, Flect-street, London, ‘ Cast stecl 
and iron.”—18th August, 1865. 

2140. ALEXANDER Watt, Ash Cottage, Putney, Surrey, “‘Soap.”—18th 
August, 1865. 

2165. Henry WILuis and GeorGeE Rice, Worcester, ‘‘ Sewing machines.” 
23rd August, 1865, 

2244. Henry CLARKE AsH, Lupus-street, Pimlico, London, “Ice safes.” 
—I1st August, 1865.4 

2348. SamuEL Fox, Deepcar, near Sheffield, Yorkshire, “‘ Umbrellas and 
parasols.”—13th September, 1865, 


Notices of Intention to Proceed with Patents. 
1010. Henry Reeves, Bratton, near Westbury, Wilts, “Construction of 


elevators for stacking hay, &c.” 
1014. Wittiam Cuay, Birkenhead, Cheshire, “Tools for cutting and 








2286. ALEXANDER Browne, Gracechurch-street, London, ‘‘ Impro 
and modifications in the treatment of phosphate in general, and in the 
production and purification of phosphoric acid and its combinations.” 
—A communication from Henri Storck Edouard Hentsch, Auguste 
a, André Lutscher, and Frédéric Grininger, Paris.—30th July, 

72, 

2296. Georce HaseEttine, Southampton-buildings, London, ‘‘ Improve- 
ments in machines for the manufacture of gas.”—A communication 
from Thomas Burke Fogarty, New York, U.S.—lst August, 1872. 

2307. Epwarp THomas Hucues, Chancery-lane, London, ‘ Improve- 
ments in bed bottoms,”—A communication from James Darius Frary, 
New Britain, Hartford, Connecticut, U.S. 

2308. CHARLES Francois GALAND, Rue d’Hauteville, Paris, ‘An im- 
proved revolving pistol, which may be dismounted without tools.” 

2309. CuaRLes RicHarpson, Gracechurch-street, London, ‘ Improve- 
ments in looms for weaving.” 

2312. GrorGe Guittaume AnpRe, Dorking, Surrey, ‘‘ Improvements in 
raising or forcing water from mines, wells, or other places, and in 
apparatus therefor.” 

2313. NicHoLas Tuomas, Glasgow, Lanarkshire, N.B., “ Improvements 
in motive power engines,” 

2314. NicHoLas Tuomas, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in heating feed-water supplied to steam boilers and in generating 
steam.”—2nd August, 1872. 

2315. Witttam Huspanp, Hayle, Cornwall, ‘‘Improvements in steam 
hammers and stampers.” 

2317. Witt1AM Browy, Gray’s-inn-road, ‘‘An improved apparatus for 
tilting casks and barrels.” 

2318. James Henperson, Buchanan-street, Glasgow, Lanarkshire, N.B., 
“Improvements in converting cast iron into steel and wrought iron, 
and purifying cast iron for foundry and other purposes.” 

2319. Henry CuristiaAn Lisnitz, Renfrewshire, N.B., ‘‘ Improvements 
in generating steam and in the apparatus employed therefor, which 
improvements are also applicable for heating fluids and for heating or 
evaporating liquids.” 

2320. Epwin Russ, Winchester, Hants, ‘‘ An improved package box or 
receptacle for keeping or holding wines, spirits, or other liquids during 
transport or otherwise.” 

2321. Georce Hasettine, Southampton-buildings, London, ‘ Improve- 
ments in reed organs.”—A communication from George Woods, Cam- 
bridgeport, Massachusetts, U.S. 

2322. WittiamM Epwarp Gepce, Wellington-street, Strand, London, 
“A new or improved manufacture of cordage and of woven fabrics 
from the textile material of the hop plant.”—A communication from 
Pierre Edouard Jourdeuil and Francois Parisot, Dijon, France. 

2323. Jean Constant MICHELET, Dieppe, France, ‘fA new system for 
converting a slow alternate circular motion into a rapid continuous 
circular motion.” 

2324. Wittiam Epwarp Gepce, Wellington-street, Strand, London, 
“An improved portable pump.”—A communication from Jean Marie 
Elisabeth Achille Rives, Toulouse, Haute Garonne, France. 

2325. Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Improve- 
ments in machinery or apparatus for dressing lithographic stones.”—A 
communication from Charles Parker, Meriden, New Haven, Connec- 
ticut, U.S. 

2326. CurisToPpHER CATLOw and WILLIAM OverTON, Burnley, Lancashire, 
“Improvements in looms for weaving.”—3rd August, 1872. 

2331. CypRIEN Marie Tessie pu Moray, Boulevard de Strasbourg, 
Paris, “‘ An improved hanical and chemical method of epurating 
the cast irons in order to allow the same to be directly or indirectly 
transformed into iron or steel.” 

2333. Tuomas WricutTson, South Stockton-on-Tees, Yorkshire, ‘Im- 
provements in hydraulic hoists.”—5th August, 1872. 

2335. GeorGe Bray, Leeds, Yorkshire, ‘‘ Improvements in gas burners.” 

2339. Jonn Howmes, jun., Dublin, Ireland, “ A new or improved method 

or methods of building dwelling-houses and other buildings.” 

2341. CAMPBELL Morrit, Southampton-buildings, London, “ Improve- 
ments in the manufacture of pure phosphates of lime.”—6th August, 
1872. 

2343. LeopoLtp Newton, Birkenhead, Chester, and Joun THEOPHILUS 
SwaLtow, Manchester, “Improvements in cups, glasses, tankards, 
soup basins, and other vessels used for drinking purposes.” 

2345. Wittram Henry Berry and Frep Berry, Leeds, Yorkshire, “ Im- 
pro in hinery for bending iron, copper, brass, or other 
metals into complete or part circles.” 

2347. Josern Witii1aM Lewis, Coventry, Warwickshire, ‘‘ An improved 
machine or machines for making and covering all classes of cords, 

gimps, and other twisted materials and fabrics.” 

9. Wittsas ANSELL, Birmingham, ‘‘ Improvements in breech-loading 
small arms.” 

2351. GEORGE MARMADUKE Moore, Liverpool, ‘‘ Improvements in the 
process of evaporating or concentrating alkaline liquors in the manu- 
facture of caustic soda, caustic potash, soda ash, and other similar sub- 
stances; also for heating or boiling and refrigerating solutions in 
breweries, distilleries, chemical and other manufactories, and in the 
apparatus employed therefor.” 

2353. WittiaM GrimsHaAw, Hurst Brook, Ashton-under-Lyne, Lanca- 
shire, ‘‘ Improvements in machinery for ‘planking’ or ‘felting’ hats 
and other coverings for the head.” 

2355. ALEXANDER CLARK, Rathbone-place, London, “Improvements in 
the manufacture of corrugated metal revolving shutters and in ma- 
chinery for the same.”—7th August, 1872. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2365. Sipney Hopton Hap.ey, Bartram Park, Hampstead, London, 
‘“* Improvements in cleaning wheat and other grain, and in apparatus 
employed therein.”—A communication from Pierre Cardailhac, 
France.—Sth August, 1872. 

2369. Witt1am Rosert Lake, Southampton-buildings, London, “ Im- 
sae nutritious compounds,”—A communication from John Richards 

eed, New York, U.8S.—9th August, 1872. 

2389. HENRI ADRIEN BONNEVILLE, Piecadilly, London, ‘‘ A new or im- 

— process of manufacturing cast steel.”—A communication from 
dilaire André Levallois, Rue de Chabrol, Paris.—10th August, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 
2413. Davip Barker, Northfleet, Kent, “‘ Artificial fuel.”—12th August, 


2427. WestLey Ricuarps, Birmingham, Warwickshire, ‘‘ Breech-loading 
fire-arms, and cartridges to be used therewith.”—13th August, 1869. 

2444. GREENWoopD SuNDERLAND and Ropert Joun Mipc.evy, Salterlee 
Mills, near Halifax, Yorkshire, ‘‘ Spinning and deubling silk, &c.”— 
























16th August, 1869. 





ping metals, &c.”—5th April, 1872. 

1034. ALEXANDER FRIEDMANN, Vienna, Austria, ‘‘ Collecting sediments of 
tubular steam boilers.” 

1041. Louis Hermann and ARTHUR LavuRENT, Quaregnon, Belgium, 
“Lamp shades.” 

1044. Witu1aM Rosert Lake, Southampton-buildings, London, ‘“ Manu- 
facturing paper.”—A communication from George Swift.—8th April, 
1872. 


= SaMvEL Bennet, Trafford-street, Gaythorn, Manchester, ‘‘ Cocks or 

valves.” 

1052. ALEXANDER Brownye, Gracechurch-street, London, ‘‘ Glove sewing 

hine.”—A ication from Johan Jacob Bergman and Carl 
Emil Hiittemeier.”—9th April, 1872. 

1054. Epwarp Sonstapt, Ramsey, Isle of Man, “ Iodide of potassium, 
&e.”—10th April, 1872. 

1076. JoHN Henry Jouwnson, Lincoln’s-inn-fields, London, “ Pre- 
paring linen thread.”—A communication from Gustav Hainisch and 
Michael Hainisch.—11th April, 1872. 

1082. Henry Jones, Elgin-street, Birkenhead, Cheshire, and WILLIAM 
GREEN, Brougham-street, Tranmere, Cheshire, ‘‘ Lowering boats.” 

1083. DanreL Foxwett, Manchester, | hire, ‘‘ Cards used in carding 
engines,” 

1084. NATHANIEL Lioyp, Manchester, Lancashire, and Roperr Et.is 
Green, Church, Lancashire, ‘* Preparing cloth for printing.” 

1087. Robert Francis Fairuie, Victoria-chambers, London, “ Adhesion 
of railway trains.” 

1088. WILLIAM Ropert Lake, Southampton-buildings, London, ‘‘Con- 
verting cast iron into steel.”—A communication from Henry Harring- 
ton Date and Frederick Havill Date.—12th April, 1872, 

1103. Ropert TreRNAN, Liverpool, “ Treating tobacco.” 

1108, WILLIAM Spence, Quality-court, Chancery-lane, London, “ Metallic 
coverings for roofs.”—A communication from Edmond Jules Victor 
Coutelier. 

1112. Wittram Rosert Lake, Southampton-buildings, London, “ Sew- 
ing machines.”"—A communication from William Muir—13th April, 








1121. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Files, &c.” 
—A communication from Pierre Barret and Claude Verdreau.—lith 
April, 1872. 

1132. CHARLES SAMUEL VENABLES, London, 
“ Pianofortes.”—16th April, 1872 

1138. Georce CLARK, Craven-buildings, Drury-lane, London, ‘ Shoes 
and boots.” 

1142. WittiaM Henry Hackinc and Tuomas {Hackine, Bury, Lanca- 
shire, ‘‘ Woven fabrics.” 

1148. Henry James Hoca Krvc, Glasgow, Lanarkshire, N.B., “‘ Feeding 
wool, &c.”—l7th April, 1872. 

1154, Witt1am Burnet Rosins, Richmond-terrace,” Shepherd’s-bush, 
London, ‘‘ Pumps or syringes.”’- 18tk April, 1872. 

1169. Georce LiverMORE SHORLAND, Stretford-road, 
“Grate backs.”—19th April, 1872. 

1219. ARTHUR Pacer, Loughborough, Leicestershire, “ Distributing 
water, &c.” 

12.0. Witt1am Scort, Bilston, Staffordshire, ‘‘ Bottom plates for puddling 
furnaces.”—24th April, 1872. 

1265. EpDwaRD ALFRED Cowper, Great George-street, Westminster, 
London, “ Converting wood into pulp, &c.”—27th April, 1872. 

1287. Georce Epwarps, Park-road-villas, Battersea, Surrey, ‘‘ Cabs or 
other vehicles.”—30th April, 1872. 

1330. FREDERICK Fintay, Camden Grove, Peckham, Surrey, ‘‘ Asphalte.” 
—2ad May, 1872. 

1412. Marrsew Henry Larmutn, Salford, and Frank Norron, Man- 
chester, Lancashire, ‘‘ Standards for telegraph wires.”—9th May, 1872. 

1482. CHARLES MANSFIELD LLoyp, South Lambeth, London, ‘‘ Sawing, 
moulding, &¢c.”—15th May, 1872. 

1557. SAMUEL Caves and WILLIAM SwixpLEnvuRsT, Bedminster, Bristol, 
“Printing upon metallic surfaces.”—22nd May, 1872. 

1659. James Corr, New North-street, London, and Epmunp C#ar.es 
Barrett, Montague-road, London, *‘ Printing machinery.”—31lst May, 


Essex-read, Islington, 


Manchester 





1872. 

1677. Witt1am Rosert Lake, Southampton-buildings, London, 
“Treadle mechanism, &c.”— A communication from George Ken- 
dall Proctor and John Christopher Osgood.—3rd June, 1872. 

1847, WiLL1AM Rosert Lake, Southampton-buildings, London, “ Copper- 
covered wire.”—A communication from Selah Hiler.—19¢h June, 1S72. 
2034. Ropert Henry ALLEN, Palmerston-road, Upton, Essex, ‘* Ships’ 

Passengers’ berths for married couples.”—5th July, 1872. 

2052. Witt1aAm Hotprvok, Manchester, “‘ Fasteners for sash windows, 
&e.”—6th July, 1872. 

2083. Henry ELMER Townsend, Southampton-buildings, London, 
“ Standing rigging of ships.”—10th July, 1872. 

2211. HENRI ADRIEN BonNEVILLE, Piccadilly, London, “ Secwing the 
corks of bottles.”—A communication from Jean Adrien de Mestre. 

2220. Joun Henry Jounson, Lincoln’s-inn-fields,- London, ‘ Plate 

lass.” —A communication from La Société Anonyme des Manufactures 
es Glaces et Produits Chimiques de St. Gobain Chauny et Circy. 

2223, Witt1aM Ropert Lake, Southampton-buildings, London, “ Ad- 
justing window blinds.”—A communication from Henry Luther Hall. 





All persons having an interest in opposing, any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 


List of S cations published during the week endin 
— i7th August, 1872, . 


2341, 1s. 4d.; 3855, 10d.; 3474, 88.; 3489, 10d.; 3492, 10d.; 3495, 1s. 6d. 
3498, 1s. 10d.; 3603, 10d.; 3506, 10d.; 3508, 8d.; 3509. 8d.; 3511, 1s. 2d.; 
$528, 1s. 10d.; 1, 10d.; 8, 10d.; 11, 10d.; 16, 10d.; 22, 6d.; 24, 6d.; 28, 
1s. 4d.; 36, 18. 4d.; 45, 28.; 46, 8d.; 52, 6d.; 54, 8d.; 59, 1s.; 60,1s.; 61, 6d.; 
62, 10d.; 64, 10d.; 65, Sd.; 66, 4d.; 67, 1s. 4d.; 69, 8d.; 70, 4d.; 71, 4d.; 
72, 4d.; 73, 8d.; 74, Ud.; 75, 4d.; 76, 4d.; 77, 6d.; 78, 4d.; 79, 4d.; 80, 10d.; 
81, 4d., 82, 4d.; 83, 10d.; 84, 4d.; 86, #d ; 87, Sd.; 88, 10d ; 90, 6d.; 92, 4d.; 
93, 4d.; 97, 4d.; 93, 4d.; 99, 1s. 4d.; 100, 4d.; 102,4d.; 103, 4d.; 105, &d.; 
106, 4d.; 107, 4d.; 108, 4d.; 109, 4d., 110, 1s. 2d.; 112,44; 112)4d.; 118, 
10d.; 120, 6d.; 144, 10d.; 174, #d.; 184, 8d.; 194, 8d.; 220, 6d.; 226, éd.; 
237, Sd.: 249, Sd.; 480, 4d.: 140%, Sd.; 1459, 6d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ey Sums exceeding 5s. must be 
remitted by Post-office Order, payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South: 
ampton-buildings, Chancery-lane, London. 














Avec. 23, 1872. 


THE ENGINEER. 


133 
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The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
350. J. Catvert and J. Taytor, York, “ Apparatus for heating water, 
steam, and other fluid.” —Dated 3rd February, 1872. . 

This invention relates to apparatus to be placed within the flue leading 
from a boiler or other furnace, and consists of aseries of pipes depending 
from boxes or chambers in pairs, that is, two pipes connected to one box 
or chamber, and such two pipes are coupled or connected at the 
bottom end with two other pieces respectively, so that a continuous 
passage is formed through the whole series for water, steam, or other 
tluid to be passed through. The bottom end of each coupled pair of pipes 
is provided with a lid or cover, so as to be readily removed for the 
as a of cleansing the interior thereof. Also a series of scrapers are 
applied to fit the exterual surface of the said pipes and pressed thereon 
by weighted levers, which ure caused to travel up and down the said 
pipes by mechanical means, to cleanse the exterior surface of soot, which 
would otherwise accumulate thereon and prevent the action of heat. 

363. R. Broven, Sunderland, ‘‘ Steam engine governors.”.-Dated 5th 
February, 1872. 

These improvements relate to that description of governor known as 
the fly-wheel governor, the action of which depends upon what may be 
termed the ey of differential velocities, and consists partly in 
simplifying this form of governor by dispensing with superfluous parts, 
thereby effecting economy in first cost, but mainly in rendering more 
certain, prompt, and efficient, its action by improved construction, 
arrangements and disposition of parts. The use of radius or radial links 
with universal or ball and socket joints, and the mode and manner in 
which they are placed, and likewise a shifting arm on the hollow shaft 
for regulating the force of governor (as the speed of the engine may 
require) and also the friction between enlarged boss on band pulley sbaft 
and inside of hollow shaft which assists to drive the fly-wheel, therefore 
dispensing with the spring by regulating the pull of band on pulley, the 
friction being increased or decreased, as may required to keep M4 the 
momentum of the fiy-wheel to its proper speed. The sliding tube has a 
slot to admit an arm to allow the tube to slide backward and forward, as 
the travel of governor may require. 

365. E. Fretp and F. M. Corroy, London, “ Steam engines.”—Dated 5th 
February, 1872. 

According to this invention a reciprocating high-pressure cylinder or 
chamber is arranged wholly within a low-pressure cylinder or chamber 
with their axes parallel to each other, the two cylinders being by prefer- 
ence concentric. The high-pressure cylinder forms the piston of the low- 
pressure cylinder, or is connected to the said piston, and moves with it 
entirely. Within the low-pressure cylinder or chamber the piston of the 
high-pressure cylinder is fixed, and maintains a constant position rela- 
tively to the low-pressure cylinder. The admission and emission of the 
steam to and from the respective cylinders is regulated by suitable valves, 
which may be arranged within a suitable valve chamber formed in the 
body or casting of the above described cumbined high-pressure cylinder 
and low-pressure piston, and furnished with suitable ports, passages, or 
ways, which are opened or closed as required by the said valves. These 
valves, according to one arrangement, are moved by steam admitted into 
or retained in the ends of the low-pressure cylinder acting on small 
pistons, which act as valves for opening and closing the communication 
between the high-pressure cylinder and the low-pressure cylinder, and 
are also connected with other valves for regulating the exhaust. It may 
be found advisable in some instances to employ more than one cylindrical 
valve chamber provided with valves and small pistons, as described, and 
such valves ard small pistons may in some cases be actuated by me- 
chanical means. The combined high-pressure cylinder and low-pressure 
piston is provided between its ends or covers with ribs, feathers, or 
pieces, which serve as steam-tight partitions, fitting steam tight against 
the inner surface of the low-pressure cylinder, thus forming chambers 
between the two cylinders into which steam from the boiler constantly 
tlows for supplying the high-pressure cylinder and other similar chambers 
through which the exhaust steam escapes. In some cases the ribs, 
feathers, or pieces above described may be dispensed with, and, in addi- 
tion to the small pistens for establishing the ication between the 
high and low-pressure cylinders, other pistons or valves may be arranged 
in a separate valve chamber arranged longitudinally or otherwise outside 
of the low-pressure cylinder for opening and closing the exhaust passages 
from the low-pressure cylinder, such additional pistons or valves being 
moved by steam or mechanical means; or the ports, passages, or ways com- 
municating with the high-pressure cylinder may be formed through the rod 
of the fixed high-pressure piston, other porta, passages, or ways, being pro- 
vided for the low-pressure cylinder, so that the ports, passages, or ways, 
leading to the respective ends of both cylinders and to the steam supply 
and exhaust, may be opened and closed as required by suitable valves, 
arranged by preference on the cover of the low-pressure cylinder, and 
actuated partly be mechanical means and partly . steam. The admis- 
sion and emission of steam to and from the cylinders of direct-acting 
double cylinder engines of the above and other kinds is effected by pro- 
viding each cylinder with a hollow main steam slide containing an 
auxiliary slide, and causing the piston of one cylinder to actuate its own 
main steam slide and the auxiliary slide of the other cylinder’s main 
steam slide. 

387. W. R. Lake, London, “ Engines to be operated by gunpowder, &c.”—A 
comnunication.— Dated 6th February, 1872. 

This invention consists substantially in the arrangement of devices by 
which two vibrating arms carrying hammers are simultaneously swung 
or driven out by the explosion of a charge of gunpowder or other 
explosive material in a suitable chamber; also in the conversion of the 
motion thus derived into a rotary motion, and by these means obtaining 
a constant power through the intermittent discharge of the explosive 
material used. 

389. A. Baumann, London, “ Steam engines.”—Dated 7th February, 1872. 

This invention consists in certain arrangements whereby the valve 
action of steam engines is greatly improved, and which arrangements 
are especially applicable to steam engines without rotary motion, for 
example, such as are used for driving pumps and other reciprocating 
machines, 

419. J. H. Jounson, London, “ Steam generators, &c.”—A communication. 
--Dated 9th February, 1872. 

The invention consists :—First, in applying heat to a tubular body by 
injecting directly into the tubes hydrocarbon, hydrocarbon vapour, or 
inflammable gases and superheated steam ; Secondly, in the combination 
of detachable cylinders of refractory material with the tubes of a steam 
boiler, into which hydrocarbon or inflammable gases and superheated 
steam is injected ; Thirdly, in the lining or partial filling of the tubes of a 
boiler into which hydrocarbon and superheated steam are injected with 
fire-clay or other refractory material ; Fourthly, in the combination with 
the said refractory cylinders of coils of tubing to superheat the steam 
employed as jets ; and Fifthly, in the combination with the front ends of 
the steam pipes of funnel-shaped plates fer directing currents of air into 
the tu bes of the boiler. 











Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

867. G. H. Nussey, Leeds, Yorkshire, ‘ Asphalte pavements.”—Dated 5th 

February, 1872. 

This invention consists in moulding or cutting asphalte pavement into 
corrugated, indented, cross cut, or other shape, whereby a raised or 
irregular surface is obtained, and slipping is prevented. 

409. a N. Gompert, London, “‘ Railway brakes.”—Dated Sth February, 


The improved brake is composed of two parts or blocks, the lower one 
of which is forced on to the rail by means of a horizontal bar placed 
between the two blocks, and actuated by the buffers of the carriage 
when the speed of the engine is suddenly lessened; the downward 
movement of the lower block is obtained by its upper side being formed 
with inclined surfaces, against which slide corresponding inclined sur- 
faces on the horizontal bar. The brake of the engine is applied by the 
engine driver by any suitable arrangement. 

411. D. 8. Brown, London, “‘ Atrial machine.”—Dated 8th February, 1872. 

The use of two aéroplanes, one placed above the other, and made 
double-walled to serve also as condensers. Framework of the machine 
made tubular to act also as generator or condenser. Inclining and unin- 
clining the planes at rapid intervals. 

418. C. Hopeson, Fulham, Middlesex, “‘ Wire tramways.” — Dated 9th 
February, 1872. 

This invention relates to the details of appliances for the better 
working of the wire tramway system, paten’ by Charles Hodgson, in 
the year 1868, and consists: First, in clips for retaining the boxes upon 
the rope when ascending inclines ; Secondly, in gearing the — so 
that the outgoing end of the rope travels at the same speed as the incom- 
ing end; Thirdly, in holding down rails at the posts; Fourthly, in 
hanging brackets on movable vessels; Fifthly, ia c: for goods ; 
Sixthly, double heads to poss Seventhly, means of g up slack 
— at driving end; Eighthly, telescopic posts; Ninthly, posts upon 
wheels; and Tenthly, conical posts of metal with ribs on the outside. 





Class 3.—FABRICS. 
Including Machinery and| Mechanical 

Preparing, Manufacturing Dyeing, 

Fabrics, &c. 

351. W. Topp and D. Wiyn, Leeds, ‘* Smoothing and finishing woollen 
cloth or other fabvics.”— Dated 3rd February, 1872. ; 

The object of the present invention is to supersede the use of hydraulic 
or screw presses with flat heated plates for pressing, smoothing, and 
finishing woollen cloth or other fabric, and to employ in place thereof an 
improved construction of machinery, consisting of rollers and curved 
troughs, whereby the pressing and finishing process is greatly facilitated, 
and can be rendered continuous, 

371. S. W. WILKINSON, Stockport, Cheshire, “ Winding and balling yrrn.” 
—Dated 5th February, 1872. 

This invention consists in certain improvements upon a machine now 
known and in use, by which the yarn drawn off a warp beam is wound 
on a short lap or bobbin called « ball. Another part of this invention 
consists in applying the winding or balling machine above referred to to 
the ordinary beaming machine, by which combination the operation of 
chaining the yarns is dispensed with, thereby economising labour und 
expense. 

381. W. W. Huse and B. T. McKay, Manchester, “ Floor-cloth.”--Dated 
6th February, 1872. : 

According to this invention wool or worsted, animal hair, linen, and 
jute are made into a pulp in rag engines and formed into a web resem- 
bling coarse paper, which is dried and then saturated with oil and 
colour. The said web is then stoved, and after having been coated on 
one side with oil paint is again stoved. It is then coated on one side 
with an adhesive cement made from boiled oil and earthy matter, and 
is united to prepared canvas by passing the web and the canvas between 
heated rollers. The fabric may now be printed «nd be stoved until 
sufficiently seasoned. The stove is heated by forcing in dry or humid 
heated and filtered air, and the said stove is lighted by lamps protected 
by wire gauze or glass to lessen the risk of fire. 

383. J. Bett, Droylsden, Lancashire, “‘ Weaving fancy fabrics.”--Dated 6th 
February, 1872. 

The improved shedding motion which forms the subject of this inven- 
tion consists of an apparatus somewhat similar to a ‘ Jacquard 
machine,” whereby the inventor is enabled to work the required number 
of shafts or healds in both directions (that is both upwards and down- 
wards) by means of needles and perforated cards, and thus to dispense 
with the use of weights or springs. 
393. J. SELLARS, Droylesden, near 

cloth, &e.”—Dated 2nd February, 1872. 

This invention consists in the employment of ordinary slate or the 
mineral from which the slate is quarried in Wales and other places in a 
state of fine dry powder, or of fine wet pulp, and using it in both con- 
ditions as articles of commerce either with or without the addition of 
any colouring matter. The slate of different colours is selected as 
desired and ground to any degree of fineness in the dry or moist state, 
and this powder or pulp in its natural colour is well adapted for stiffening 
and weighting cotton or other cloth or yarns in the sizing machine, when 
mixed with flour, starch, or other pasty or gummy substance, or any 
other mineral or weighting material may be added thereto at the option 
of the user. The dry powder or moist pulp, whether coloured or not, 
can be used in the manufacture of paper either used alone or in combina- 
tion with China clay or other similar substances for giving weight or 
colour, or both weight and colour, The dry powder or moist pulp can 
be coloured to any tint required, and be used in the manufacture of pig- 
ments or colours either alone or in combination with barytes or similar 
substances, such as are now or may become in use at the option of the 
manufacturer. 

414. A. M. Crark, London, “ Metallic knitted fabrics and chains, &c.”—A 
communication.—Dated 8th February, 1872. 

This invention relates to the manufacture from metal wire or metal 
links of continuous fabrics of tubular or other form or of chains. The prin- 
ciple of the invention consists in the arrangement of a reciprocating tool 
which expands the links or meshes that are put through the completed 
links of the fabric, whereby such links or meshes become part of the 
entire fabric or chain, and constitute loops for the reception of new links 
or meshes to be expanded in turn. The invention consists further in 
various details, such as the mechanism for shaping the wire on its way 
to the expander, the means of imparting the necessary motions to the 
several devices of the i the arr tof spring-jaws for the 
reception of the expander, and others. 


Class 4.—-AGRICULTURE. 
Including Agricultural on. Windlasses, Implements, Flour 
, &C. 
421. W. R. Lake, London, “‘ Mowing and reaping machines.”—A communi- 
cation. —Dated 9th February, 1872. 

According to the present invention the inventor uses in combination 
with the coupling arm and finger bar a lever and fixed ratchet. The 
aforesaid lever is formed with a segment piece which is grooved on its 
periphery and inclined towards the finger bar, and is connected by a 
chain to the said bar ; the drive: by moving the lever can raise and lower 
the finger bar. He attaches to the ratchet a spring bar holder to hold 
the said bar up. In combination with the lifting apparatus and li 


ions connected with 
inting, and Dressing 
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ter, “Stifening and weighting 








390 R. Timprityt, Beckford, Gloucestershire, “Gloves and mittens.” 
communication.— Dated 7th February, 1872. 
There are ro seams in the palm of the hand or around the base of the 
thumb of such gloves and mittens, and there are less seams in the fingers 
of the said gloves than in ordinary gloves. 


304. F. Taytor, Manchester, “‘ Bedsteads for invalids.” —Dated 7th February, 
1872. 


According to this invention the patient is laid upon a sheet stretched 
upon a frame, but instead of the latter being movable it is a fixture, and 
the frame beneath it which curries the mattrass and bedding is capable 
of being lowered away from it, so as to leave the patient suspended in 
the sheet whilst the bed or bedding is changed or re-arranged. An 
opening is made about the centre of the shect for the sake of convenience. 
All the wants of the patient can therefore be attended to, and the bed 
made without disturbing him in any way, and t2e mattrass and bed may 
be then raised to their former positions, 





Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 


313. J. H. Jounson, London, “ Separating gold and silver from lead con- 
taining the same.” —A communication.—Dated 31st January, 1872. 

This invention consists of certain peculiar metallurgical processes 
which have for their object the extracting from argentiferous or auri- 
ferous lead of the precious metal contained therein, whether silver or 
gold or both, by the aid of any metallicreagent, such as zinc, magnesium, 
aluminium, or the alloys of the two latter metals with zinc, and lastly 
by mercury. Hitherto the zinc employed as a reagent has been posi- 
tively lost, but by regenerating the zinc or any other metallic reagent 
performin gthe same functions, lead can be desilverised at the same cost 
whatever proportion of the precious metal it may contain, and an enor- 
mous reduction in the net cost of desilverising is effected. The essential 
features, therefore, of one part of the invention are the application and 
use of magnesium or aluminium either separately or alloyed with zinc in 
the treatment of pig lead, with a view to desilverise the same ; also the 
treatment with mercury of the rich scum, whether such scum be 
obtained by the metals above mentioned and their alloys with zinc or by 
zinc alone, and in the last case whether oxidised or not. The essential 
features of another part of this inventiun consist in regenerating, first, 
the mercury used for the treatment of the rich scum, whether oxidised or 
not ; secondly, the argentiferous lead, which contains the whole of the 
silver that the zinc has extracted from’ the pig lead, and which, in a 
small proportion, entered into the composition of the scum after its 
eliquation ; thirdly, the zinc, which has served as the extractor, or in 
lieu thereof the aluminium and magnesium, which have performed the 
same functions either separately or alloyed with zinc. Aluminium when 
employed alone is separated in the operation of amalgamation. All that 
has been hereinbefore stated with respect to silver is perfectly applicable 
to gold, and to the alloy of these two precious metals when they are 
found together in the lead to be desilverised. 

317. W. Wetpon, Putney, Surrey, “ Chlorine.”—Dated 1st February, 1872. 

This invention relates to the manufacture of chlorine’ by means of 

ganit gnesium and certain other similar compounds perpetually 
regenerated by the dry way. It consists in treating those compounds 
with hydrochloric acid, so as to obtain strong chlorine and neutral residual 
liquors; in then evaporating those liquors down to a certain point in iron 
pots by the waste heat of the furnace subsequently employed ; in then 
completing their evaporation to dryness in a furnace; in then heating 
the dried residue with access of air, thereby reproducing the original 
manganite or other compound, and at the same time obtaining hydro- 
chloric acid and dilute chlorine ; and in various modifications of this pro- 
cess and of the apparatus, arrangements, proportions of materials, and 
methods of procedure employed, 
323. W. War.inoton and G. E, Barker, Shepield, “ Spiegeleisen.”—Dated 

lst February, 1872. 

This invention relates to improved methods for the production of what 
is known as spiegeleisen, and consists, First, in producing from cast iron 
which is carbonised and then mixed with alloys of manganese and iron ; 
Secondly, by melting refined cast iron in a Siemens air or other suitable 
furnace in contact with the oxides or other compounds of manganese, 
together with an excess of carbonaceous fuel; Thirdly, in effecting the 
carbonisation of cast iron in one furnace and the reduction of the oxides 
or other compounds of manganese in a separate furnace, and then allow- 
ing the results to run or mix together in a suitable converter, mould, or 
other apparatus. 
$26. G. FLercuer, jun., Derby, “ Granulation of sugar.”—Partly a com- 

munication. —Dated 1st February, 1872. 

In carrying out these improvements the bottom or bottom and sides 
of the pan is or are jacketted, and the steam drum placed therein is 
welded instead of being rivetted up with angle iron, and is fixed in its 
place by means of a screw nut on the end of its spindle. The condensed 
water is made to pass from the drum by its own specific gravity, and 
thence through the jacket of the pan to the condensed water box. For 
boiling or concentrating at a lower temperature and to obtain a larger 
grain and assist evaporation, a lower or less pressure of steam is employed. 
The liquor or syrup is agitated during ebullition or not by a suitable 

+ 








bar he uses a stop, which retains the coupling arm or bar in position 
during the raising of the finger bar. The connection between the crank 
and scythe which slides to and fro within the finger bar is made by a 
coupling rod, which is connected to the crank by a universal joint. The 
said coupling rod is c ted to the scythe by a stud without nuts or 
other similar contrivances, which are liable to be lost. To the aforesaid 
coupling bar he connects a rod, which extends, and is connected to the 
pole by a bolt passed through an aperture in the said pole aud through 
the evener. The driver's seat is placed on an arm or standzrd at the rear 
of the machine. Under the seat is a box or receptacle for tools. 








Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
348. S. CurLer, Jsle of Wight, “ Fastening and securing window sashes.”— 
Dated 3rd February, 1872. 

The use of morticed fastenings fixed to sash stiles instead of rails. 
The application of plates to the pulley stiles of sash frames, and also to 
the stiles of sashes. 


374. J. Epwarps, South Hackney, “ Improvements in locks.”—Dated 5th 
February, 1872. 

Making locks with a central action to prevent undue pressure on one 
side of such action, making the tongue to stop up the slot when the lock 
is in action, and making the handles of cast iron and casting them with 
a superior metal. 





Class 6,—FIRH-ARMS, 


Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

372. 8. F. and G. Hutme, Macclesfield, “Covering for floors."—Dated 5th 

February, 1872. 

Made by a combination of felted cloth and an oily composition, 
thereby producing a covering for flvors of great flexibility and durability. 
The production of a washable floor covering, with patterns either 
partially or entirely sunk into and through the same, so that when the 
surface of the cloth is worn away the pattern is not obliterated, as in the 
case of ordinary floorcloth. 

375. H. A. Bonnevitie, London, “ Lighting gas by electric currents.” — 
A communication.—Dated 5th February, 1872. 

This invention relates to certain improvements in apparatus for 
lighting gas by electric currents in which a magneto-electric machine 
is used to produce the required spark, or in which a galvanic battery 
or an electric machine based on friction is used to produce the 
required spark, or in which the gas is lighted by the explosion of a 

use, 
377. G. W. Lams, London, “ Boots and shoes.” —Dated 5th February, 1872. 

According to this invention the heels are built up in one machine and 
affixed to the boot or shoe in another machine. The “‘lifts” (which are 
erage pasted together) are compressed in a mould or die, at the 

ttom of which is a block called the “‘nail block” in vertical holes, in 
which block the nails for securing the top pieces to the bodies of the 
heels are inserted points upwards, their heads resting on needles which 
enter the said holes, the block and needles being so mounted that on pres- 
sure being applied tothe “lifts” the said nail block retiresand the nails are 
forced into the leather forming the heel. The heels are affixed to boots 
or shoes by means of a machine consisting of a nail block of the kind 
hereinbefore described, the height of which can be regulated by screws 
and wedges, and which may be slidden under or moved away from a 
vertical plunger which is caused to d d when required by a crank 
or eccentric on a shaft worked by suitable gearing. The boot or shoe 
to which a heel is to be affixed is placed sole up-vard on the nail-block 
and the heel laid on it. The nail block is then slidden under the 
—— being caused to descend, forces the nails into the boot 
and hee! 








arrang Two or more of the improved pans, being provided with 

gutters round the rims, may be used to supersede the ordinary tach, 

and boil solely by steam. The pan may be used either as a vacuum pan 
or asa still by covering it with the usual vacuum pan or still head, 

The inner surface of the pans and outside of the drum may be coated 

with copper, nickel, t'n, or other metal capable of resisting acids. 

327. W. J. Curtis, London, “ Obtaining extracts or infusions from vegetable 
or other substances, and jiltering or clarifying liquids.”-—Dated 1st 
February, 1872. 

The object of this invention is to facilitate the obtaining of extracts 
from or infusions of various substances, and is effected by causing a 
circulation of the water to be maintained through the mass until all the 
useful properties are extracted from the substance under operation. 

329. W. R. Lake, London, “ Preserving hops.”—A communication.—Dated 
lst February, 1872. 

The said invention consists in using ground cr pulverised hops in the 
rocess of making beer, and in packing the hops, so reduced to powder, 
n air-tight packages, bottles, or vessels as a new article of manufacture 

and trade both for brewing and medicinal purposes. 


336. G. Jowett, Bradford, Yorkshire, “‘ Beating ¢ggs.”—Dated 2nd February, 
1872 


This invention has for its object the construction of a simple and 
economical apparatus to be employed for beating or mixing eggs uired 
for culinary or other purposes. A cylindrical vessel is employed, the 
bottom of which is formed asa cone projecting upwards within the vessel 
a suitable distance, the eggs to be beaten or mixed are placed within the 
vessel, a rod or plunger, on the lower end of which is a holiow cone per- 
forated and of corresponding size to that formed by the bottom of the 
vessel. On the rod or plunger being worked within the vessel after the 
manner of a piston the component parts of the eggs are forced through 
the porbovations on the plunger, and so thoroughly beaten or mixed, 
The vessel may have a flat or plain bottem, and the plunger consist of a 
perforated disc, but the conical form above described is preferred. 

338. H. Jarman and G. MircueEt, Brighton, “ Furnaces, de.”—Dated 2nd 
February, 1872. 

Heretofore in the heating of ovens for baking purposes by furnaces it is 
customary to introduce the fire vapour of the combustible material by a 
side orifice into and through the oven or chamber near unto the entrance 
thereof with a corresponding aperture on the opposite side, by which 
means the whole of the smoke and vitiated air passes from the oven or 
chamber into the chimney or shaft, leaving its sooty deposit, impurities, 
and non-uniformity of heat behind. Now, this invention consists in con- 
structing an atmospheric chamber in the furnace, by which means they 
condense the smoke and impurities precipitating it on the combustive 
fuel, and thus destroying the impurities therein contained, creating 
thereby a purer atmosphere, a saving of fuel, a clear blast of heat which 
in its course of transit towards the oven or chamber is purified and then 
injected into the oven or chamber by means of a fan jet distributing the 
heat uniformly, thus economising space and improving the taking, 
cooking, and boiling process. 

358. EB. BurcEss, Wells, Somersetshire, “‘ Evaporating and incinerating 
alkaline leys.”—Dated 3rd February, 1872. 

This provisional specification describes apparatus for evaporating and 
incinerating alkaline leys which have beeh used for treating esparto 
grass, straw, or other vegetable fibre, in the manufacture of paper, and to 
a method of treating such solutions to recover the alkali. e@ spent 
leys are evaporated in a pan, within which are heating pipes supplied 
with steam from a steam boiler under pressure. The greater part of the 
water is evaporated from the leys in this pan, leaving a thickened 
residue, which is run down to the s of furnaces below the boiler and 

bjected to the inci ting process. There are two furnaces, one at 
each end of the boiler, and they work independently of each other. One 
of the furnaces is kept in a state of active combustion while the other is 
being raked out, re-fed, and re-fired. 

359. W. WELDON, Putney, Surrey, “ Obtaining and decomposing sulphate of 
sodium and sulphate of potassium, and in obtaining hydrochloric acid 
and chlorine.” —Dated 5th February, 1872. 

Sulphate of sodium or sulphate of potassium and h; ic acid are 
produced under this invention by treating a mixture of chloride of sodium 
or chloride of potassium and sulphide of manganese with air and steam 
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at a suitably high temperature, or by treating a mixture of chloride of 
sodium or chloride of potassium and oxide o ese with sulphur- 
ous acid gas and air and steam, or by treating a mixture of chloride of 
sodium or chloride of potassium and either oxide of manganese or oxide 
of iron with steam and sulphuric anhydride. The sulphate in mixtures 
of sulphate of sodium or sulphate of potassium and oxide of manganese 
or oxide of iron, produced as above or otherwise, is decomposed by 
treatment with a suitable reducing flame or with carbonic oxide at a 
high temperature, and the soluble product of such d positi is then 
dissolved out and suitably utilised, and the insolubl idual sulphi 
of manganese or of iron employed to produce more sulphide of sodium 
or sulphate of potassium. 

376. H. A. Bonnevitie, London, “ Alimentary drink.”—A communication. 

—Dated 5th February, 1872. 

This invention consists in making a new and improved wholesome, ali- 
mentary, and economical drink by using rye, or preferably rye malt and 
dried barley malt, torrified, pounded, and mixed together and bined 
with the aroma of natural coffee and a little burnt sugar. 

302. W. We.pon, Putney, Surrey, “ Treating aad applying dilute chlorine.” 
—Dated 26th February, 1872. 

Converting dilute chlorine into strong chlorine by treating four 
equivalents of dilute chlorine by two of milk of lime, so as to produce 
two equivalents of chloride of calcium and two of free hypochlorous acid, 
and then treating that product with hydrochloric acid; or by similarly 
treating the dilute chlorine by certain other oxides, or by certain salts, 
-— ns the product by either hydrochloric acid or a metallic 
chio e. 

361. J. G. CunnincuaM and J. Corsin, Ramsgate, “ Production of baths.” 
--Dated 5th February, 1872. 

An extract of sea weed, sea wrack or fucus is prepared preferably in 
vacuo. It is iodised by iodide of potassium or other salt, and ozone is 
ae ~ a the product. This agent is dissolved to prepare or produce 
the bath. 

379. F. G, Prancg, cad W. Wuirrnreap, Liverpool, “ Utilisation of 
sewage.” —Dated 6th February, 1872. 

First, in adding to and mixing with liquid sewage a solution of 
di-calcic-phosphate in an aqueous solution of mons-calcic-phosphate 
with an alkaline earth or alkali, say lime, so as to precipitate the nitro- 

enous and manurial matters held in solution and suspension. Secondly, 

n adding with the above tioned chemicals, when there is an excess 

of free ammonia, magnesium salts. 

388. A. M. CLark, London, *‘ Treatment of sewage, dc.” —A communication. 
—Dated 6th February, 1872. 

The invention consists in the application and employment of bi- 
magnesian and calcio-magnesian phosphates, for acting on and fixing 
ammonia contained or forming in liquid sewage and liquids and in 
po ral solutions, and also in the methods of manufacturing the said 
salts, 

404. J. H. Jounson, London, “ Production of acoholic liquors, dc.” —A com- 
munication.—Dated 8th February, 1872. 

The essential feature of this invention is the application and use to and 
in the manufacture of acohols, gin, vinegar, om other fermented liquors 
of the starch of maize, rice, and other cereals, in lieu of the fecula of 
pao, the said starch under the action of the diastase of the barley 
noing converted into dextrine and sugar, which is subjected to fermenta- 
tion and distillation in the usual manner. 


407. T. Gipp and C, Geitstuarp, Jarrow-on-Tyne, “ Furnaces for carbo- 
‘nating o¢ drying alkaline salts, dc.”—Dated 8th February, 1872. 

This invention consists in using a horizontal revolving pan instead of 
the working bed ordinarily employed in reverberatory furnaces. The 
stirring of the substances under treatment is effected by means of a 
plough-shaped stirrer. A loose ball, roller, or other suitable apparatus is 
= to crush any lumps formed in the mass of material under 
reatment. 


413. J. Younc, Kelly, Renfrewshire, N.B., ‘‘ Natural petroleums.”—Dated 
8th February, 1872. 

The feature of novelty which constitutes this invention is the treat- 
ment of that class of ee Mater sol oils known as natural petroleums with 
muriatic acid. 

263. G. T. Bousriecp, Sutton, “ Deoxidising iron ore.”—A communication. 
— Dated 29th July, 1872. 

This invention{relates to furnaces adapted to accomplish the deoxidising 
of iron ores by cementation preparatory to their being worked int 
wrought iron, and it consists of certain bi t: 

















tions and ar s 


of retorts and flues, which are hereinafter more fully set forth, by which 
ly and ically plished 





the said operation is more satisfactori 1 
than has heretofore been done. The said bination and arrang 8 
are the following, viz.:—First, the arrang and bination of a 
circular series of uprights, retorts, and intervening flues, an internal 
chamber within said series for the products of combustion, and a col- 
lecting chamber for receiving said products after they have traversed the 
intervening flues. Secondly, the arr t and combination of the 
said internal chamber, the circular series of upright retorts surrounding 
that chamber, and a flue for delivering the products of combustion from 
the balling furnace. Thirdly, the arrang t and bination of the 
internal chamber, the circular series of upright retorts surrounding that 
chamber, the flues intervening between the said retorts, and an external 
annular flue space surrounding said retorts. Fourthly, the arrangement 
and combination of the internal chamber, the circular series of upright 
retorts sur ding said chamber, the flues intervening between said 
retorts, the annular flue space surrounding said retorts and partitions at 
the upper ends of said flues for deflecting the products of bustion, 
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Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
365. J. Mippieton, Hartlepool, Durham, ‘‘ Apparatus for adjusting or 
correcting ships’ compasses.” —Dated 27th January, 1872. 

The novelty of this invention is that the apparatus or instrument 
enables any person on board a sailing or steam vessel, with very little 
a of navigation, to adjusts the ship’s com 3 in one 
minute either at night or in the day time, and in all latitudes, 

288, ag Seymour, Essex, “* Portable magnets.”—Dated 30th January, 
1872. 


The invention consists in embedding strips of iron in india-rubber, said 
strips being afterwards magnetised. 


304. L. Hauur and E. Cuassay, Paris, “ Telegraphic printing apparatus.” 
— Dated 31st January, 1872. 

The printing is accomplished by causing the band of paper to pass over 
the point of junction of the two halves of a divided hollow cylinder 
filled with ink, which leaks through the division and thus marks the 

paper. The armature is regulated by a spring which receives its action 
rom a cam mounted on an axis actuated by a button. The spring is 
more or less stretched in proportion as « part of the cam more or less 
near its centre is presented to Ie 

862, A. G. Beit, London, ‘ Galvanic belt.”—Dated 5th February, 1872. 

By this construction of galvanic belt no acids or supplementary exci- 
tants are required to generate electrical action between the positive 
und negative plates, the moisture emanating from the body of the patient 
being absorbed by layers of cloth fixed between every pair of plates, and 
thus maintaining a constant action without the necessity of removing 
the belt to apply exciting agents. The plates are arranged within the 
belt in pairs. Copper on zinc and then fabric throughout the series, and 
the terminals are brought by wire springs to concave discs of copper and 
zinc for application to the body as required. 

412. T. Cocksnorr, Blackwall, Middlesex, “ Laying submarine telegraph 
cables in connection with shipping in different rivers, &c.”—Dated 8th 
February, 1872. 

The features of novelty in this invention consist, First, in so connecting 
submarine telegraph cables with chain cables as to prevent the foulin 
of the telegraph cable by the swinging round of the ship to which ouch 
cable is connected. Secondly, in employing the several separate wires of 
the main submarine telegraph cable for transmitting messages or signals 
between one ship and another, or between a fleet, or between any ship 
and a harbour, lighthouse, or place on land, instead of employing an 
entire main cable or several entire main cables for that purpose. 


Class 10,_MISCHLLANEOUS. 

Including all patents not found under the preceding heads. 

270. A. ANNANDA -» Dunbar, N.B., “Me a 
7 fi teeming gun i ° ‘anufacture of paper.” —Dated 
This invention relates, First, to the treatment of paper making fibres 
in the state technically called half-stuff, whereby they can be pressed or 
freed from liquid or moisture more quickly am thoroughly than 
heretofore. to the treatment of paper pulp, whereby it is freed 


from knots or im: ies. ly, to the construction and arrangement 
pt slits of ouses worn a pom Dh lates. vurthly to Ana — 

or ou 
strainer plates. : sa " wat 


280. G. H. Et.tas, London, ‘' Horseshoes.” —Dated 30th Janutry, 1872. 
The novelty consists in making the shoes in two or more pieces with a 


joint at the poo Raving projecting or ears (with spikes) for 


going roun tting upon the hoof in man ibstantiall 
lescribed. Also in proving wearing plates to fix om Ghadiete jointed 
plates or shoe, which may worn—and replaced. 


be casily removed—when 





284. S. Rowan, Sheffield, ‘‘ Manufacture of joints or hinges.”—Dated 30th 
January, 1872. 

—- to this invention the wire is drawn in one solid piece or sec- 
tion, including the round portions of the joint, which are then cut at suit- 
able intervals so as entirely to remove sections thereof, leaving the solid 
parts to form dovetails with the corresponding ~ gee when two bars thus 
treated are placed ther to form a hinge. The wire or bar is then cut 
into suitable lengths by a circular saw or other means, and the parts set in 
a vice and brought under the action of rotatingcutters, which remove further 
portions of the metal between the dovetails; and then an oscillating 
chisel cuts a semicircular channel or groove to receive the round edge or 
bead of the corresponding half of the hinge. Finally, the hinges are 
pierced and pinned. 

286. G. W. R. Picorr, London, “ Covered wire.” —Dated 30th January, 1872. 

The object of the First part of the invention is to prevent oxidation or 
rusting of the wire, which is effected by first causing it to pass through a 
bath of melted tin or zinc ; or, if iron wire, it may pass through a bath of 
sulphate of copper or alloy of lead and tin, and subsequently through a 
solution of gutta-percha, india-rubber, or other insulating or adhesive 
matters. Wire thus prepared is then covered with thread of yarn of any 
suitable or desirable fibrous substances by the usual means or by means 
described in the second part of this invention, which consists in the em- 
ployment of a hollow spindle mounted in a suitable frame and capable of 
rotating at a high velocity, one end of the said spindle projecting and 
tapered to receive a bobbin of the thread or yarn to be used as a covering 
of the wire, which is caused to pass through the hollow spindle. This 
he + part of the spindle has an adjustable collar at each end so that the 
bobbin may turn smoothly. This spindle also carries a flyer for lapping 
the thread upon the wire. To avoid the use of oil or other lubricant to 
these spindles, he uses “lignum vite” wood for the bearings, and may 
also use it to bush the bobbins with. 

200. W. F. Smrrn, Salford; Lancaster, ** Planing machines.”—Dated 31st 
January, 1872. 

The invention consists of an improved arrangement and combination of 
mechanism. The table does not work in V’s but on flat horizontal sur- 
faces, lateral movement being ‘‘a-x by vertical surfaces the table 
cage Lian sn by a toothed rack. The vertical surfaces, are lubricated 
by disc pulleys working against the faces and with their lower edges in 
reservoirs of oil or by other means. The two finger tumbler lever is 
mounted on the end of a vertical shaft, and gives motion, through an 
arm and rod, to the belt guide for reversing the table, and by another 
arm and rod to an arm on a vertical shaft for self-acting the feed and lift- 
ing the cutter away froni'the work on the return stroke. The invention 
also consists in arrangements of wheels which can be brought into gear 
when required to change the cutting speed of the table without changing 
the back speed. 

293. R. Jounson, Bradsord, “ Drying and superheating steam.”—Dated 31st 
January, 1872. 

This invention consists in drying and i steam by causing 
it to circulate through pipes or chambers placed within the boiler before 
it is taken to the pipe which conveys it to the steam engine. 

298. M. Wiazeit, Croydon, “Improved drawing board.”—Dated 31st 
January, 1872. 

The features of novelty in this invention are as follows :—Having a 
groove or grooves or indendations in one or both of the fiat surfaces of 
the said drawing board for the Lag oe of pressing the edges of the paper 
or other material to be stretched, down into when wet or dry, and hold- 
ing the said edges in the said grooves or indentations by means of strips 
of wire, thin iron, string, wood, metal, or other material of a soft or 
elastic nature, so that the paper or other material can be quickly and 
easily stretched over or upon the centre of the board enclosed by the 
grooves, and having the holding down pieces and their fastenings partly 
or entirely counter-sunk in the same surface of the board over or upon 
which the paper or vther material is stretched. 

299. J. Steet, Sparkbrook, Warwickshire, ‘Claw wrench for screwing gas 
pipes, dc.” —Dated 31st January, 1872. 

The inventor contstructs a claw wrench in which the jaws do not open 
or close, but are permanently decided in shape and size, and consist, 
indeed, in a taper or wedge-shaped opening or groove being formed in 
the head of the spanner or wrench, one side of these fixed jaws having 
a plain surface and the other having teeth cut on its surface, in order 
to afford the necessary grip or hold for the material when placed between 
the said jaws. 

300. A. M. Crank, London, “ Cigurettes.’—A communication.—Dated 31st 
January, 1872. 

The improvement consists in the application of rattan, reed, cane, or 
other like vegetable stems (when barked or decorticated, or the pith or 
interior substance of the same), having capillary channel, as mouth- 
pieces for cigarettes. 

301. J. AmIEs, Gurnsey, ‘‘ Foot-warmers.”—Dated 31st January, 1872. 

The foot-warmer is made of a shape more or less resembling a slipper, 
and consists of an inner and an outer shell, the space between the two 
containing hot water. 

305. J. A. Jaques, Tottenham, Middlesex, and J. Banks, Wood Green, 
Middlesex, * Surgical inztruments.” —Dated 31st January, 1872. 

This invention consists in making esophagus tubes and bogies, rectum, 
vagina, uterus, uretha, custachian, nasal, and other tubes of hard and 
soft rubber combined. 

306. J. D. Srracue, Upper Narwood, Surrey, “ Sweeping or cleaning rouds, 
ways, &c.”—Dated 3ist Junvary, 1872. 

The improved apparatus consists mainly of a shect of vulcanised or 
mineralised rubber, which is rolled on a lathe rod or bar and placed in a 
hollow cylinder composed of two half cylinders hinged together longi- 
tudinally and provided at its open part with longitudinal lips or flanges, 
between which the end of the sheet of rubber is made to project about 
2in., and is nipped and held fast by the pressure of spring clips or 
tightening screws. 

316. W. R. Lake, London, “ Detecting leakages inyus and other pipes.”—A 
communication.—Dated 1st February, 1872. 

In this improved apparatus the inventor uses a steel diaphragm gauge 
provided with a brass cap, and with a cock which has a cup placed above 
it for the reception of ether to be forced through the cock into the pipe. 
The ether can be poured into the cup without disconnecting any of the 
joints. The said cock is secured at one end of a short tube whose other 
end is formed with a screw coupling designed to be attached to the pipe 
to be tested. The lower end of the cock is also formed with a screw con- 
nection for making a tight joint with a flexible pipe which connects the 
said pipe with a force pump. The passages in the plug of the cock are so 
arranged in combination with the passages of the cock and gauge that 
the said plug may be turned either to open or close the communication 
between the gauge and the force pump, and also to open or close the 
communication between the ether cup and the gas pipe with which 
the apparatus is connected. 

319. M. Bay Ly, Brighton, “ Printing machine, &c.” -Dated 1st February, 
79 





1872. 

Combining in a small space and with simple construction the advan- 
tages of aself-inking printing press with a perforating, stamping, copying, 
and embossing machine. The manner in which the platten and inking 
apparatus work, viz., by the oscillating of the centre girder, rendering it 
unnecessary (when using the machine as a die press) to remove the die 
for the purpose of inking it. 

320. W. Davis, Gainford, Durham, “‘ Taking votes.” —Dated 1st February, 
872 


tm 

The principle of this invention is the recording of votes at elections by 
means of circular plates or counters placed by the voter in slots at the 
upper end of a box having a te drawer b th each slot ; confining 
the action of the voter to the placing ef the counters in the slots, where 
they are made to remain, by a sliding plate underneath, till the elector 
is out of the voting compartment, when the sliding plate is withdrawn 
by a person appointed to that duty, and the counters fall into their 
respective drawers below ; indicating the name of each candidate by a 
number placed opposite to a slot; having these numbers (to guide the 
uneducated) in units as well as figures; and having each counter of one 
uniform and understood weight, so that the number of vot2s given toa 
candidate may be instantly ascertained by placing the counters in a 
balance. 
$32. F. M. Frankuin, London, * Capsules.” —A communication.—Dated 2nd 

February, 1872. 

This invention refers to a very simple mode of hermetically sealing 
bottles, jars, cans, or boxes by means of a uliarly formed capsule. In 
the centre of the capsule is an opening ted or covered by « shield or 
slide working on a pivot or screw. Beside the capsule and next the pivot 
or slide is « cork washer secured in its place by another thin metal 
washer. When the capsule is secured to the bottle, jar, can, or bux, 
the cork washer becomes pressed to the shield or slide; and, until it is 
desired to open the bottle, jar, can, or box, by withdrawing the shield or 
slid, it remains hermetically sealed. 

334. W. 8. Harrison and C. G. Rorrer, Surrey, “‘ Mode of taking the poll 
of voters, &c.”—Dated 2nd February, 1872. 

The object of this invention is to enable elections under the ballot 
system to be conducted in , the voter at the time of voting being 
out of all control and observation ; and to provide mechanism which will 
accurately enumerate and r the number of votes given by the 
voter, without leaving the means by which the names of his selected can- 





didates ma; be ascertained. The enumerating and recording 
are eff by mechanical means and can be -adapted to variations in the 
bers of candidat d mtatives. The recording is kept under 





and represe 
the seals of the candidates until verified by them or others appointed for 
the purpose. Lin meng voters can be . The state of the poll 
may taken at any time or may be kept secret until the close. Electors who 
vannot read may vote by colour, 





339. J. H. Jonnson, London, “ Nail machines.”"—A communication.—Dated 
2nd February, 1872. 

This invention relates to the feed mechanism of what are known ascu t 
nail machines, and also to mechanism for holding the cut blank and con- 
veying it to a suitable position to be operated upon by the heading dies 
and finally ejecting the finished nail. 

340. J. H. Jounson, London, “ Burning hydrocarbons.”—Dated 2nd 
February, 1872. cae 

This invention relates to a mode of and apparatus for burning liquid 
hydrocarbons for heating purposes, and consists in producing a com- 
bustible vapour or spray by causing a forcible jet of dry or superheated 
steam to cross the exposed orifice of a tube or passage communicating 
with a supply of petroleum or other liquid hydrocarbon. 

341. S. Grarron, Birmingham, “ Match-holders.”—Dated 2nd February 
1872. 

The wax vestas are contained in the one end of a tube or box and are 
fed one by one as required through a central tube leading to the other 
end, being retained by the head in a clip on the said tube. The bottom 
end of the falling match is also clipped by making the match case com- 
pressible, and on pulling the two parts of the box apart the match 
becomes ignited and at same time screened from draught by being 
enclosed in the case. A hole may be provided in said case at which to 
light a cigzr or pipe when the match is ignited. 

342. J. Thorpe, Stratford-on-Avon, Warwickshire, “‘ Garden tallies or plan 
labels or markers.” —Dated 2nd February, 1872. se 

This invention consists in making articles of the above description of 
an amalgam of lead, tin, and zinc, and by preference in the proportion of 
nmety parts zine, five parts lead, and five parts tin run in moulds with 
the titles cast upon the tablets at the same operation. Such tallies, 
labels, or markers are practically indestructible by the action of the soil or 
the atmosphere. 

347. R. Ponsnon, Newcastle-upor-Tyne, “ Measuring and registering 
liquids.” —Dated 3rd February, 1872. eae 

A float or weight is caused by its descent, as the level of the liquid in 
a cask or vessel becomes lowered by its being drawn off, to act by means 
of « cord ona drum carrying an fathenten, which is thus made to register 
by pointing to the divisions on a stationary disc or dial. The indications 
may be multiplied as required by the addition of counting wheels as 
usual. The stationary disc or dial and the revolving drum are supported 
by a tube passing through the bung of the cask, through which tube also 
pusses the cord from the drum to the float or weight. 

349, J. L. Cuarke, Ealing, Middleser, “ Precenting candles from guttering.” 
—Dated 3rd February, 1872, 

The use of a tube tapering towards both ends, the upper end expanded 
into a saucer, the tube being made of glass, with the lower end wide 
enough to slip over the candle, and the upper end slightly narrower than 
the diameter of the candle, so that the candle comes nearly up to the top 
of the tube, and the use of a metal band round the outside of the tube 
immediately below where it expands into the saucer form to equalise the 
a round the top of the glass tube by the conducting power of the 
metal. 

352. P. McDowaLp, Dublin, “‘Self-inking letter, bill, and card stamping 
machines.” —Dated 3rd February, 1872. 

According to this invention a hollow metal pillar is arranged so as to 
rest upon and be affixed to a movable dovetail or other suitable sliding 
base, which base is made to slide longitudinally between side slots over 
another base or block of iron or other metal heavy enough to insure 
stability. Midway on the shaft a joint or pivot is arranged so as to 
admit of the upper portion turning while the lower part remains fixed. 
To a projecting arm pivotted on the lower end of the piller isa lever affixed 
by a pivot joint. At the outer extremity of this lever and on its under 
surface are attached either, longitudinally or transversely, the dies, stamp, 
or printing plate, and adjoining these at the inner side is the ink 
fountain hollowed out of the lever. The bottom of this ink fountain is 
perforated with small holes so as to permit the ink to percolate to the 
ink pad, which is affixed beneath the fountain by screwed clasps. Toa 
projecting arm fixed to the top of the shaft is pivoted a_ second lever 
which runs downwards, and on nearing the lower or first lever becomes 
bifurcated and bent outwards so as to carry at the extremity of the fork 
a roller which passes freely from the pad to the dies, and vice versa. The 
upper lever is arranged to support or keep the lower lever in equlibrium 
by means of an inward projection of the former attached to a spiral 
spring or balance within the hollow of the pillar. Both levers 
are therefore self-lifting and move simultaneously. The same 
contrivance likewise keeps the roller properly pressing against the pad 
and dies. Thehandle is affixed above the dies on the upper surface and 
outward extremity of the under or first lever. Altogether the handle of 
the apparatus moves in six different directions, upward and downward, 
right and left, and backward and forward. The stamp dies or printing 
plate can therefore be made to descend on any point within the radius of 
the lower lever, the varying centre by means of the sliding base giving a 
still further or narrower limit when required. When it is necessary to 
keep both hands disengaged the ine or apparatus can be worked 
independent of the handle, by means of a cord or band attached midway 
to the lower lever and passing over a double sheaf pulley fixed on the 
table or bench on toa treddle beneath. The handle being screwed on and 
so constructed as to carry a die or stamp at each end, it can at any 
moment be converted into an ordinary hand stamp in case of accident to 
the apparatus. When the machine is required to be used as an endorsing 
apparatus or for ordinary bill or card stamping or printing purposes, the 
radial and longitudinal motions are not essentially needed, and therefore 
the shaft, pivots, and sliding base may be omitted in its construction. It 
will also be of much smaller size when constructed for an endorsing 
machine. 

355. W. Betrs, London, * Capsuling bottles.” —Dated 3rd February, 1872. 

This invention consists of improvements in hydraulic cay rsuling 
machines, and comprises, First, a swivelling metal chamber for contain- 
ing the elastic chamber. Secondly, direct perpendicular action on the 
plunger of the metal chamber. Thirdly, an arrangement for actuating 
the piunger by either the right or left hand or foot. Fourthly, lining 
rubber of elastic chamber with leather, Fifthly, packing the plunger b 
a leather washer on the end, no gland or other packing being required. 
Sixthly, the application of a feeding cup or tap to the metal chamber for 
keeping up a supply of water therein, Seventhly, so shaping the 
machine as to render it capable of being packed in its own stand as a 
packing-case. 

356. A. L. Dennison, Handsworth, Staffordshire, ‘ Watches and pocket 
chronometers.” —Dated 3rd February, 1872. 

According to this invention the bezel holding the glass and the back of 
the case are secured to the case by screwing them thereto, instead of 
hinging them thereto as usual; the case is thereby made air and water- 
tight. For the same purpose the winding arbor and the push piece for 
setting the hands work through packings. Instead of the ordinary 
winding gearing, gearing wheels are employed made of two parts, one 
part being composed of bevelled and the other of straight teeth. In the 
mechanism for setting the hands the intermediate gearing is dispensed 
with, and the minute wheel has teeth one-half straight for engaging 
with the cannon pinion, and the other half bevelled to be operated upon 
by the clutch gear for setting the hands. In place of the ratchet wheel 
in the winding mechanism the ordinary gear is employed, a click having 
two or more teeth engaging with the teeth of the said gear. The winding 
mechanism is arranged under a solid block secured to the bottom or 
pillar plate. The minute wheel works in a recess in the plate, a bridge 
being fixed over the said minute wheel 
360. W. VaLe, Birmingham, ‘* Watch keys.”—Dated 5th February, 1872. 

The features of novelty which constitute this invention consists sub 
stantially in forming the required hole or aperture in the pipe in the 
manner described, and the pipe being afterwards cut into four equal 
segments or divisions by means of a circular saw, these segments are 
caused to have a tendency to spring outwards by means of a portégn of 
the metal immediately underneath the key pipe being hollowed «@t by 
turning. A cap or tube is then caused to screw upon the key pipe, and 
by its means the segments of the pipe are held securely in cither of their 
more extended positions, or are at pleasure compressed together so as 
to fit av sized watch to which the improved key may be desired to be 
applied. 

364. A. OLpRoyD, Leyton, Essex, ‘‘ Tobacco pouches.” —Dated Sth February, 
1872, 

This invention relates, First, to the method of arranging and cutting 
out the parts or pieces of india-rubber for making up into tobacco pouches 
or purses, whereby increased facility is afforded for uniting tho edges of 
the india-rubber in putting ioe Sete together. The invention also 
relates to improvements in fo ig or shaping india-rubber tobacco 
pouches and purses, so that they are suppo! in an erect ition upon 
a comparatively flat base or bottom. Another part of this invention 
relates toimprovements in the construction of the frames for closing and 
opening the mouths of india-rubber tobacco and other pouches and 


purses, 
366, A. V. Newton, London, “‘ Diaries.,—A communication.—Dated 5th 
February, 1872. 

The object of this invention is to bring under the notice of the users of 
diaries of whatever class such information as has a = interest for 
them. To this end each leaf of the pocket-book or A Le pend a 
viding space for the insertion of current memoranda, will con' 
printed information relating to the profession or class for whom the diary 
is designed. 

368. E. Seyp, London, ‘Casting bars or plates of silver and gold.” —Dated 
5th February, 1872. 

The principal features of novelty in this invention consists, First, in 
heating the muulds in which the metal is cast to a red heat, or about that 
heat ; Socondly, in the construction of the moulds and mode of lubricating 
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hem ; Thirdly, in using rollers for rolling the cast metal of a millstone 
shape, Ree 4 thicker I larger in diameter than they are long, to — 
uniformity of ‘thickness during the rolling of the metal ; roe a 
2 ross rolling the metal, that is to say, afterit has been first roll —_ ys 
direction, afterwards rolling it at about right angles to the eS te is x 
restore the temper of the metal, which is brittle when rol! one 
direction only. a » 1078 
369. E. Pace, London, “ Cutting splints.” —Datee rwcry, 1872. 

The invention relates to that class of machinery in ——* —_ ¢ 
lancets or scoring knives are caused first to cut the woos 4 - ry Aud 
a splint, and then a slicing knife is made to act at or & uu ~ — 
to the path of such scoring knives to cut off the splints from the . 
370. G. Rypitt, Dewsbury, Yorkshire, “* Dyeing or staining animal or vege- 

table matter.” — Dated Sth February, 1872. ; 

This invention consists of impr its in ry and copensies 
for dyeing or staining animal and vegetable substances, such as wool, 
hair, silk, cotton, and avoiding the winceing of piece good sand 
facilitating the process of dyeing or staining every description of colour. 
Also applicable for other nagar ‘ pe Sa — 
378 irmingham, ‘ Clippers.” — 5 ebruary, 1872, 
ag FF is invention the movable cutters of the clippers are 
made automatic or partly automatic. Two toothed cutting plates, one 
fixed and the other movable, or a rotating cutting roller having a helical 
cutting edge, and a fixed cutting plate are employed. A reciprocating 
motion is given to the movable cutting plate by means of two pinions, 
each having two teeth only gearing alternately with a rack on the 
movable cutting plate, one pinion coming into gear when the other 
pinion is gone out of = The shafts carrying these pinions are geared 
together by other pinions, and are made to rotate in opposite directions. 
Rotary motion is transmitted to the shafts through a train of wheels 
driven by a spring barrel. When a rotating cutting roller and a fixed 
cutting plate are employed a rotary motion is given to the cuttin, 
roller by a pinion on its end, which is driven by a train of wheels an 
spring barrel. When the movable cutting plate is worked by hand a 
reciprocating motion is given to it by a pair of levers or handles. One 
handle is fixed to the stationary cutting plate or covering cap, and the 
other and movable handle has at its top a tooth or stud, which takes into 
a rack or cup fixed on the movable cutting plate. A spring between the 
handles tends to separate them. By closing the handles by the hand the 
movable plate is moved in one direction, and by relaxing the pressure 
the spring separates the handles and gives the return motion to the 
movable plate. 

382. R. Brrpsaty, Northampton, ‘‘ Ovnamenting book covers, &e.”—Dated 
6th February, 1872. 

This invention consists, First, in the employment of a sheet of paper, 
canvas, or other material galled a “ stiffener,” for stiffening the material 
forming the cover of the book, and to insure true be = | edges during 
the colour printing, and then impressing in blind and gold, thus makin 
the material sufficiently thick to receive the impression from the meta 
die before the addition of boards. Secondly, the combined process of 
printing upon the inner surface of the material the angles of two 
parallelograms indicating the future position of the boards in printing 
the surface in colours from a plane stone or metal surface, and after- 
wards in impressing in gold by a heated metal die .or block, Thirdly, 
printing in colours from a plane metal or stone upon the surface of the 
material, and afterwards impressing in gold or blind by a heated meta 
die or block. 

384. J. Pureips, Glasgow, ‘* Ships’ signal lamps.”—Dated 6th February, 
1872. 


Iii 





‘ 
This invention consists in corrugating or indenting the reflector, and 
in combining such corrugated reflector placed behind the light with a 
lens placed in front of the light, whereby the dosired object is attained. 
In applying the invention to a mast-head lamp, it is preferred to furnish 
the lamp with two burners or lights, and to apply between and behind 
such burners either two reflectors or one continuous reflector, pens 
two corrugated or indented concavities arranged to spread the light 
laterally to a greater or less extent. 
385. W. 8S. SuTHERLAND, Warrington, ‘‘ Welding or uniting plates, tubes, 
&c.”— Dated 6th February, 1872. 

This relates to the system of and apparatus for welding, patented in 
1869, No. 2487. First, the air used to support combustion of the gaseous 
fuel employed in combustion, or both, is or are heated. Secondly, air is 
mixed with the gaseous fuel, or gaseous fuel with the air, in such 
quantity that an explosive mixture is not formed. Thirdly, the furnace 
is placed over the article to be welded, and a reflector of fire-brick or 
other material placed underneath such article, the object being to prevent 
choking. Fourthly, a series of tubes and annular orifices are employed 
to conduct air and gaseous fuel, or these mixed from the containers to 
the combustion chamber, and they are so disposed close to each other 
that a long straight or curved line of flame is produced at the heating 
orifice. Fifthly, the tubes and orifices for the outflow of air and gaseous 
fuel, or these mixed, are disposed in such manner that the lines of outflow 
of the air and gaseous fue! converge towards the longitudinal centre line 
of the heating orifice. Sixthly, the delivery ends of the tubes and 
passages for air and gas, or these mixed, are made of a taper form for the 
purpose of concentrating the flame at the heating orifice. Seventhly, so 
as to insure that the air and gascous fuel, or these mixed, are delivered 
at the same rate at all the tubes or passages of the series, the inventor in- 
serts, in the mixing of the air and gaseous fuel chambers, diaphragms 

laced in a zigzag manner or disposed at varying heights. Kighthly, 
heated tubes are moved from the furnaces underneath the hammer by 
a draw bench or other appliance. Ninthly, employing in combination 
with a furnace having any or all of the improvements above described 
a hammer and anvil mounted on a carriage or otherwise arranged, or 
instead of a hammer and anvil, two hammers working opposite cach 
other. 

391, C. E. Brtuine, London, “Heating by the tame of yas.”—Dated 7th 

February, 1872. 

The invention has reference to that character of apparatus for heating 
by the use of the flame of gas for which letters patent were granted to 
Clinton Edgecombe Brooman bearing date the 16th day of January, 186s, 
No. 146, and the improvements consist in forming the partitions for 
producing the chambers fur the circulation and heating of the air as it 
passes through such stoves so that the light of the gas used may pass 
therethrough, and relates to forming the partitions of sheets of talc or 
mica set in metal frames, by which, whilst the chambers for the circula- 
tion and heating of the air are retained, facility is afforded for the passage 
of light through such partitions, and by the use of a cover formed to 
represent lumps of coal with apertures between ; facility is also afforded 
for giving the appearance to some extent of ignited coal. The covers or 
parts thereof representing lumps of fuel are formed of cut, cast, or 
moulded glass, coloured, if desired, to represent incandescent fuel. 


392. .F. E. B. Beaumont and C. J. Avriesy, London, “ Rock or stone 
drilling, tunnelling, and boring apparatus.”—Dated Tth February, 
1872. 





This complete specification describes machines in which a tubular 
cutter (or cutters) is employed having diamonds or gems set around it. 
The claims to the specification are - First, the construction of the rock 
drill substantially as described. Secondly, the construction of the 
tunnelling machine substantially as described. Thirdly, the construc- 
tion of the boring or prospecting machine substantially as di and 
illustrated at figures 11 and 12, Fourthly, the construction of the boring 
or prospecting machine substantially as descril and illustrated at 
figures 13, 14, 15, and 16, and also the modification herein described of 
this machine to adapt it for working with an ordinary jumping boring 
tool. Fifthly, the construction of the cutters in manner substantially as 
described in respect to figures 17, 18, and 19. 


395. G. Smiru, London, “Clipping hair or wool from horses, dc.”—Dated 
7th February, 1872. 

The invention relates to improvements in apparatus for clipping hair 
or wool from animals, and such improvements consist in placing a bar 
or rest on the underside of the lower or fixed plate of the apparatus, in 
placing a spring in such position as to assist in opening the right handle 
or lever thereof, and in causing the right handle or lever by an extension 
of its point to work in a slot (elbow formed), thus effecting double 
cutting action of the teeth by a single opening and closing movement of 
the handles 
396. C. Henman, Croydon,‘ Plunge or swimming baths, dc.” —Dated 7th Feb- 

ruary, 1872. 

The novelty of this invention consists in a combination of one or more 
channels, tanks, or baths, &c., to be supplied with hot, or tepid, or cold 
sea, river, or spring water. Such channels, tanks, or baths, &c., are con- 
structed upon a parallel or ri ig t in regard to the 
heating apparatus and with each other, and may be of any number and 
of any section, and either circular, square, rectangular, oval, elliptical, 
polygonal, or irregular on plan, and be either continuous in éach parallel 
or concentric arrangemept or in seg ts, an losed in buildings or 
open to the air, or ly enclosed and partly open, so as to enable 
bathers or swimmers with facility to use and enjoy hot, tepid, or tonic 
sea, river, or spring water plunge or swimming baths in succession, or 
vice versd, and on land or upon the water. 


309. A. M. Crark, London, “ Sewing leather.”—A communication.—Dated 
7th February, 1872. 

This invention relates to a new sewing machine, a new method of 
sewing, and a new kind of thread, and is more particularly designed for 
use on leather or other tough material. This thread is made in alternate 
double ted or double conical sections, the thinner part of which is 








drawn through the hole in the leather, until the thicker part is 
wedged therein, and so held without loops or knots. The improvements 
in the machine consist in the employment of « peculiar double tube and 





thread feed, one tube rotating continuously while the other oscillates, to | 
thereby insure the requisite action ; also in the arrangement of a 





ag awl for y ig and feeding the leather, and of a reciprocating 
hook or needle for drawing the thread through the hole in the leather. 
and thereby leting the stitch The awl is made of prismatic 





form, pointed and grooved at the sides, and the needle is made like the 

awl and provided with barbs near the point for catching and cutting the 

thread. Also in the bination and arrang' t of parts constituting 

the mechanism for operating the said double tube. 

400. E. Jones, Birmingham, ‘ Military spade or shovel.”"—Dated 7th 
February, 1872. 

The object of this invention is to provide the soldier with a ay or 
shovel which shall be as efficient as an ordinary military spade for field 
work, and which at the same time will offer facilities for being carried 
as a part of the soldier’s accoutrements. 

401. N. P. Stockwett, London, * Sewing machines.”—A communication.— 
Dated 7th February, 1872. 

This provisional specification describes apparatus for regulating the 
length of stitch when a serrated feed plate acting on the underside of the 
fabric is used. This is effected by varying the position of the fulcrum of 
a lever which is acted on by a cam and is jointed to a bar which carries 
the serrated feed plate. The fulcrum is formed by the end of an arm, 
which stands out from a horizontal axis. The axis can be turned by the 
turning of a screw which screws through the bed plate. Apparatus for 
raising the presser foot and an improvement in the censtepstion of barrel 
cams of sewing machines is also described. 

402. J. M. Narier, Survey, ‘* Weighing machines.”—Dated 6th February, 
1872. 

This provisional specification has reference to for ig, 
or classifying, or separating, according to their weights, coin and coin 
blanks, and in which the whole of the operations of placing the pieces in 
succession on the weighing place, setting balance into and out of opera- 
tion, and delivering the pieces, are performed by instruments actuated 
by an axis which is rotated continuously either by hand or driving 
mechanism. 


403. W. Wittovensy, J. Wittoversy, and 8. Wittovensy, Plymouth, 
Devon, ‘* Steam stamping machines.”——Dated 7th February, 1872. 

This invention is applicable to that class of stamping machines in 
which one or more cylinders having pistons (to the rods of which the 
stamp-heads are attached) working therein are employed, and consists in 
conveying the exhaust steam into one or more condensers, which are not 
connected with or worked from any moving part in connection with the 
cylinder or cylinders. The condenser is provided with air and other 
pumps. 

406. W. E. Newron, London, “* Weighing machines.”"—A communication.— 
Dated 7th February, 1872. 

This invention of improvements in weighing machines relates, First, 
to machines whereby the horizontal movement in the platform of weigh- 
ing machines may be prevented. Secondly, to the method of receivin: 
the pressure from the load to be weighed and transmitting a fractiona 
portion thereof to the scale beam ; and Thirdly, to the construction and 
urrangement of the levers and their ti posing the scale 
beam, also to the construction of the weights employed, and the method 
of connecting them to the scale beam. 

408. T. RowLey, Manchester, “Lubricating spindles used in preparing, 
spinning, and doubling cotton, dc.” —Dated 8th February, 1872. 

This invention consists of an oil cup or vessel to be applied to the 
spindles, and so constructed as to afford a constant supply of oil to the 
said spindles and to prevent waste. The patentee employs a cup or vessel 
of metal, hard wood, vulcanite, or other suitable material, of a cylindrical 
or other convenient form, tv contain the oil, through the centre of which 
the spindle passes. This cup or vessel has a false bottom with a hole 
through it sufticiently large to admit the spindle, and beneath this is a 
washer fitting the spindle closely, and kept in its place by the loose 
bottom of the cup or vessel which is screwed or otherwise attached.. 

410. T. Bear, Brighton, “ Adaptation of mica to apparatus for saving life 
from fire.” —Dated 8th February, 1872. 

The patentee takes mica (sometimes called talc), aud after being lami- 
nated for the purpose, he fixes the said laminated mica with rivets or 
other suitable metal either outside or between canvas or such other 
material best suited for the purpose, and with that laminated mica 
with canvas or such other material cover the wooden or iron parts of the 
fire and life escape, so as to afford a real protection to life from fire. 

415. J. Kiron, Millof Eden, Aberdeenshire, N.B., “‘ Manufacturing grouts 
and in apparatus therefor.””—Da'ed, 9th February, 1872. 

The invention consists in subjecting the grain to percussive action 
between two cones having iron er pve y Bhs on them, and the inner one 
of which is made to revolve at a rapid rate. The grain is fed in between 
the cones at their smaller ends and escapes at the wider ends with the 
kernel (forming the ‘‘ groats”) completely separated from the husk. 

416. A. CrEssweL, Birmingham, “ Stvaining or siltering liquids.”—Dated 
9th February, 1872. 

This invention consists of a conical frame or colender placed within the 
bell mouth of a funnel, between which bell mouth and the apex of the 
conical frame a perforated collar allows the fluid torun through the tube 
of the funnel. Filtering paper is employed in the frame or colander. 
417. H. J. Jurr, London, “ Breaking or reducing bituminous rock, &c.”— 

Dated Mh February, 1872. 

There are a drum or large roller, and two or more smaller rollers with 
spaces between them. One smaller reller is nearer the large roller than 
the other. The periphery of cach roller consists of alternate circular 
projections and depressions. On each projecting rim are a number of 
curved projections terminating i’ a butt surface at one end and tapering 
to a point with bevelled sides at the other end. The projecting parts of 
the small rollers come opposite the sunken parts uf the large roller, and 
vice versi. The depressions are cleared by bars or plates. A roller is 
described consisting of a number of discs formed with shoulders or 
flanges, and having curved projections on their rims. 

420. J. H. Jonnson, London, ** Refrigerating apparatus.”—A communica- 
tion.— Dated 9th February, 1872. 

This invention relates to an improved refrigerating apparatus, con- 
sisting of a closed ice box having corrugated sides, a casing surrounding 
but not touching the same, and passages for the t irculation of 
the enclosed air or gases. The closed ice box, which is suspended or 
secured within the casket or chest, is arranged for the retention éf the 
water and ice. 

578. J. H. Jounson, London, “ Ste; ed lead pencils."—A communication, 
—Dated 22nd February, 1872. 

This invention consists of the following heads: First, a peculiar 
process of bronze stamping pencils and other varnished articles, 
Secondly, a lead pencil, bronze stamped, and then varnished substantially 
as a new article of manufacture. Thirdly, the combination with a 
channelled die head or stock of a reservoir communicating with the said 
channelled lead, to admit of the continuous circulation through the head 
of various liquids that may be placed in the reservoir, when subjected to 
the action of a gas flame or other heating agent. Fourthly, the combina- 
tion with the reservoir and die head or stock communicating with one 
another of a thermometer applied to the same. Fifthly, a die head 
for stamping presses, ch lied or made hollow to receive a liquid 
or fluid, through the medium of which the die is heated in combination 
with a gas flame or other heating agent applied to the said heat, for 
the purpose of raising the liquid or fluid therein contained to the proper 
temperature. 


2135. B. Brower, New York, “ Card holders.”—Dated 16th July, 1872. 

The nature of this invention consists in the construction of a case for 
holding address cards] or similar articles, with movable sides to adapt 
the same for any size of cards or other goods. The movable side frames 
are made with projections fitting into suitable and corresponding 
recesses in longitudinal slots or openings made in the back plate, whereby 
the side frames may be moved nearer together or further apart ; or suit- 
able pieces are made on the backs of these side frames passing through 
longitudinal openings or slots made in the back plate and secured in any 
desired position apart from each other by means of nuts to correspond 
with the length of the card to be placed between. To support the cards 
a flange is either attached to or cast on the back plate below the side- 
frames, or a flange is made at the bottom of these side frames, or only a 
single broad stud, working in corresponding recesses provided in the 
back plate for the cards or similar articles to rest upon. 

2164. R. Payne, Frome, Somerset, “ Heat in holds of vessels.” —A communi- 
cation.—Dated 19th July, 1872. 

First, the effecting the rising or movement in an inverted syphon of 

ceat, such - a acid or ne pee liquid, to various 
egrees or points, according e expansion and consequent pressure of 

the air below or behind such liquid caused by the action of heat in an 

place, the temperature of which it is desired to ascertain, and thus indi- 
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cating the temperature in such place. Secondly, the use of a bulb, vessel, 

or chamber in the place, the temperature of which is to be indicated, 

which bulb, vessel, or chamber, being a conductor of heat and consequently 

facilitating and effecting the action of the heat in such place upon the 

air within such bulb, chamber, or vessel creates a corresponding or pro- 
at Aiet: 


and the consequent pressure outwards of the same, and the restricting 
or confining such p tu a point at which the expansion of the air 
lifts or moves a liquid to various marked degrees by means of the use of 
the indicating syphon and of the bulb, vessel, or chamber above 
described, and the transmission of the same by means of u tube as herein 
described. Fifthly, the application of air cocks of the form and kind 
above mentioned at to the syphon, releasing the rym in the 
sume from internal and external atmospheric pressure, and for the pur- 
pose of restoring the equilibrium of the liquid within the said indicator 
or syphon, in the same manner and form above ly mentioned and 
described. Sixthly, the application of a second tube attached to the 
second arm of the syphon as before described, and the use of the bulb or 
globe at the top of the same, and the use of the air-cock, by all 
which means the expanding and resisting properties of the air in all parts 
and sections of one tube are balanced by the expanding and resisting 
properties in a second tube, and the syphon is made to indicate the 
expansion of the air in the heat bulb alone. 

2176. A. M. CLark, London, “ Expansible pivot.”—Dated 20th July, 1872. 

The invention has for its object to provide against the wear of pivots 
or arbors in machinery, or of the wheels running thereon, and consists 
in making the said pivots or arbors expansible by means of longi- 
tudinally adjustable ratchet keys placed around the pivot and within a 
split ring. 

2211. H. A. Bonnevitte, London, “ Wire coverings for securing the corks of 
bottles, &c.”—A communication.—Dated 25th July, 1872. 

This invention relates to improvements in a tus for manufacturing 
and moulding the wire net into the requi: form, and a us by 
means of which the wire covering is placed on the cork and round the 
neck of the bottle, and a trade mark is impressed on a lead disc or seal 

n connection with the same. 
2268. W. Morcan-Brown, London,!“ Apparatus for raising water.”— 
A communication.—Dated 30th July, 1872. 

The claim to this complete specification is :—The general construction 
and arrang t of the apparatus for water and the specific 
construction and arrangement of the pipes, valves, generator, and other 
parts, substantially as shown and described. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ‘CHANGE UN BIRMINGHAM—PROBABILITY THAT QUOTATIONS 
HAVE REACHED THEIR MAXIMUM—THE SUPPLY OF PIG IRON: 
Prices--Inon : Anticipated increased output—THE MACHINE, 
IRONFOUNDRY, AND HOLLOW-WARE INDUSTRIES—THE OPERATIVE 
EDGETOOL, HOE, SPADE, AND SHOVEL MAKERS IN BIRMING- 
HAM, WOLVERHAMPTON, AND THE SURROUNDING TOWNS SEEKING 
AN ADVANCE IN THEIR WAGES, 


THERE were decided symptoms to-day (Thursday) in Birmingham 
of the growth of the conviction that iron has reached its maximum 
quotations. Middlemen were reported to have been offering freely 
at under makers’ prices. The latter complained that they were 
being greatly pressed by such traders to deliver the iron ; having 
been bought at rates favourable to reselling, it is put upon the 
market directly that it has been sent from the works. Vendors 
hastening to secure deliveries at once, indicates their fear that the 
market may soon have got to that state in which sales would be 
profitless. Best iron, however, goes mostly to consumers and a 
ew first-class merchants. It is in second qualities, therefore, that 
the competition is now most felt. The foreign competition was 
discussed to-day, and buyers used it to negotiate with home pro- 
ducers, but without much effect in other than descriptions of no 
great merit. Actual arrivals of foreign iron are not reported to 
any considerable extent ; and the tend of quotat here 
will diminish the prospects of Belgian and French firms. 

At the same time sheets capable of being stamped, and 1 
sheets for galvanising with strips for the tube makers, and best 
lates, all keep very strong, with a tendency to rise even higher, 
for some of the Russian buyers are offering a premium for the 
speedy execution of orders to save the current shipment, 

The German and other continental buyers still buy eagerly all 
descriptions of plain and corrugated galvanised sheets for roofing 
purposes, and they do not hesitate to pay makers’ terms. These 
are :—Bars, £15 10s, to £16; hoops, £18 to £20; gas and steam 
strip, £18 to £24; sheets (singles , £21; doubles, £24; lattens, 
£26; and plates, £20 10s, to £21. 

Pig iron is in good supply from other districts ; but the blast 
furnace proprietors here are unable to meet the demands made 
upon them with sufficient promptitude. There is not much 
alteration in quotations, yet the tendency, such as it is, is in 
favour of consumers in respect alike of foreign and of home 
samples, but it is seen most, perhaps, in relation to the produce of 
this district, which, however, is still quoted at from £7 10s, to 
£8 for best, and £6 5s. to £7 for less valuable kinds, 

Machinists and ironfounders are under heavy e ements, both 
for home and export, and the demand for le apparatus 
and machinery, differential pulley blocks, lifting jacks, steam 
pumps, crabs, and hydraulic a of various kinds, shows no 
abatement. In the nut and bolt trade the long strike or lock-out 
has caused orders to fall very much into arrear, and the result 
is a very arbitrary and irregular advance of prices, varying with 
different firms according to their caprice or engagements, and 
causing great inconvenience to merchants and factors. Malleable 
iron castings of the lighter descriptions for local manufacturin; 
purposes are in brisk request, and the hollow-ware foundries are al 
in full operation, chiefly on export account. 

The operative edgetool, hoe, and spade and shovel makers of 
Birmingham, Wolverhampton, Wednesbury, and the surrounding 
townships, have assembled at a mass meeting to consider what 
should be done in the matter of wages, upon which at a previous 
meeting the resolution had been passed in favour of seeking a rise 
of 20 per cent, There was now no difference of opinion as to the 
wisdom of making an application to that extent. The only 
question was the time at which the masters should be desired to 
concede the rise, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Continued good di d for iron : 
Prices unchanged: The demand of the miners refused: The 
finished iron trade—THE DANKS FURNACE—ANOTHER NEW 
PUDDLING FURNACE—COAL AND IRON MINES—PRICES. 

Art the Middlesbrough iron market on Tuesday there was only a 

moderate attendance. The actual of i tr ted 

was small, but there was no diminution in the inquiry for pigs of 
all qualities, Although the demand is good, it is now pretty 
nerally believed that the prices have reached their m um 
eight for the present. No alteration was made in the quota- 
tions. 

The fact that the mine owners of Cleveland decided unani- 
mously last week to decline to grant the advance of 2d. per ton 
asked by the men has resulted in what I ex » Ca 
Saturday last the men held a mass meeting at Skelton, and 
resolved to restrict the production of ironstone, This week 
they have started the systematic restriction, which if con- 
tinued will be attend with most serious consequences. . 
Already there is an outcry for more stone. In a4 
short time many of the furnaces will be stopped for want of 
materials. If the masters really mean to adhere to their resolution 
the men will find that the policy of restriction which proved to 
them so successful in its application in June last, when they 














ne veg expansion of the same to iter temperat and 
places difficult of access. Thirdly, the use ofa vulcanised india-rubber 
or gutta-percha tube or tubes, one within the other, covered and pro- 
tected, if necessary, by other tubes or pipes, as hereinbefore particularly 
described, the inner one to connect the glass chamber or vessel above 
spoken of and indicating syphon, the insulation of the two tubes by 
means of an air passage between igewenting the action of the heat at an 
— or point except when such bulb, vessel, or ber is Ante f 
ourthly, the application of the principle of the expansion of air by beat, 


d an advance of 2d. per ton, will not now long avail them. 
The masters being inconvenienced by the short quantity of stone 
sent from their mines will simply hold a consultation, and finding 
that the restriction is systematic they will close their mines forth- 
with. Of course such an extreme step would not be resorted to 
unless the masters were unanimous, because a general lock out 
would mean the sudden stoppage of the prosperity which now 
happily is exhibited in all branches of trade throughout the North 
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of England. Many people think that although the men are to 
blame for making another demand so soon after the recent 
advance, the masters will for the sake of preserving the 
reigning prosperity give the increase of wages, and reduce 
them as soon as the reverse in the iron trade, which is 
looked’ for in the course of a few months, arrives. I hope the 
uestion between the miners and their masters will be settled ina 
riendly way without any stoppage of work, but I must confess 
that I cannot see how it can be accomplished. If an advance is 
ultimately given for the sake of ke2pizg the ironmakers at work, 
I think the miners ought to agree to an eement giving the 
masters power to pay only at the old rate unless a certain quan- 
tity of stone is produced each fortnight. 

In the finished iron trade there is little new to report. All the 
works are fully employed, and the employers are getting through 
the contracts as quickly as they possibly can. There is a good 
demand for bars, 

Mr, Danks is making headway with his puddling furnace. He 
has made arrangements with a large number of ae in the 
kingdom to erect his furnaces; and applications are being made to 
him frcm various parts of the Continent for permission to build. 

At Carlton rapid progress is being made with the construction 
of the Danks furnaces. The new company formed at Middles- 
brough will soon have several furnaces erected. The trade 
generally are anxious to see them tried in a thoroughly practical 


way. 

Mr. Defty, of Middlesbrough, has invented a puddling furnace 
which he hopes to have tested next month, The furnace is rotary, 
and is fed from a cupola, ‘he inventor believes that this 
puddling machine will constantly run off puddled bars or steel 
into ingots. 

In the coal and coke trades there is no change. The demand for 
fuel is most pressing, the prices are high, and the deliveries are 
often irregular. In many parts of Durham rapid progress is being 
made with the new coal pits. The new sinkings for ironstone in 
the Guisbrough district are being proceeded with as quickly as 
possible, Some of them will soon be helping to meet the growing 
demand for stone. 

The prices of iron are the same as we last quoted. 


NOTES FROM SCOTLAND. 
(From our own Correspondent ) 

THe GLASGOW PIG IRON MARKET—THE PRODUCTION OF No. 1 
IRON — THE WARRANT STORES: Diminution of stocks — SHIP- 
MENTS OF PIG IRON— MAKERS’ BRANDS—- THE AGITATION 
AMONG RAILWAY EMPLOYES — THE MINING INTEREST — THE 
SHIPBUILDING TRADE. 





‘ Durine the last few days the pig iron market has been very 


animated, warrants having recovered in price in consequence of 
the renewed export demand that appeared towards the close of 
last week, The business done on ’Change has been quite equal to 
the average, and consumers are less disposed to hold off than they 
were a fortnight ago, having apparently made up their minds that 
it is useless to hope for any further substantial reduction in the 
meantime, On this account they have purchased readily at 125s, 
to 128s, cash, at which figures the price of warrants remained on 
Wednesday afternoon. 

The irregularity of the mineral supplies and the precarious state 
of the labour market influences to a very deplorable extent the 
operations of ironmasters, It limits their supply of No. 1 iron, 
which is in great request, both for home and foreign consumption, 
ahd will probably, if left unremedied, cause several of the blast fur- 
naces to be put out of blast. In the meantime, however, the iron- 
masters are making vigorous and determined efforts to maintain 
their output at its maximum limit, and for this purpose they are 
in nearly every instance opening up new mineral fields, at a great 
expenditure of labour and capital. 

The shipments of pig iron from Scotch ports for the week 
ending August 19th amount to 19,422 tons, as compared with 
15,532 tons for the corresponding period of last year, thus showing 
an increase of fully 3890 tons, This increase is chiefly due to an 
improvement in the German market. America also continues a 
large consumer, and parcels of the better known brands sent 
across to the country are eagerly bought up. 

There is little change to report in the price of makers’ brands, 
Gartsherrie is quoted at 152s, 6d.; Coltness, 155s.; Summerlee, 
147s. 6d.; Carnbrae, 145s.; Monkland, 140s.; and Clyde, 130s. per 
ton for No. 1, No. 3 being quoted at correspondingly lower rates. 

The employés on the Tulsionien and North British Railways, 
including guards, drivers, and signalmen, have decided to agitate 
for a reduction of their hours of labour; and failing compliance 
with their request it is expected that a strike will happen. 

In the Dalny, Beith, Kilsyth, and Kilmarnoch districts the 
miners have been agitating the wages question during the past 
week. Steps are being taken everywhere to strengthen the hands 
of the union, so as to enable it to take action of a determined 
kind when a strike is intended. 

During the past week a vessel of 2550 tons burden was 
launched from the shipbuilding yard of Messrs. Gourlay Brothers 
and Co., Dundee, The owners are Messrs. Williamson, Milligan, 
and Co., of Liverpool, and it is the largest vessel ever built in 
Dundee. On the Clyde the shipbuilders are still very busy, but 
few new contracts are coming to hand. 





NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 

TEMPORARY LULL IN THE ACTIVITY OF TRADE: The supply of fuel : 
Advance of founders’ prices: Activity in the edgetool and file 
trades—BRISKNESS OF THE HEAVY BRANCHES—THE STEEL TRADE 
— ANOTHER DISPUTE WITH THE AMERICAN CUSTOMS OFFICIALS, 


Tu1s week, for the first time during many months past, there are 
signs of a slight relaxation in the pressure to which manufacturers 
have recently been subjected. In several quarters old orders are 
being looked up and put in hand, subject of course in every 
instance to the prices which now obtain. Whether this lull is a 
temporary one, to be succeeded by a renewed and more fierce 
demand, or whether it is the beginning of that general depression 
which is already in many quarters anticipated, is difficult to state. 
My own impression—the result of numerous inquiries in various 
directions~—is that the principal cause of the apparent slackening is 
the fact that asa rule all the wages questions are settled on a 
definite basis, and the workmen are working more regularly than 
hitherto. This naturally increases the turn out, and enables 
makers to get orders out of hand with greater facility. Best 
Yorkshire irons are scarce, and prices are fully maintained, but 
secondary qualities, together with certain foreign brands largely 
used by Sheffield houses for converting and other purposes, are 
somewhat easier. These latter have been a good deal speculated 
in, and will possibly experience a sudden fall should 
trade slacken in the slightest degree. The supply of 
fuel is still inadequate, both as regards coal a coke, 
the latter being, if anything, the more difficult to obtain. 
House coal for the metropolis and for the roadside stations 
is hardly in as brisk request as hitherto, merchants endeavouring, 
as a matter of course, to hold back as much as possible in order to 
pe by a fall in price as soon as it takes place. Any reduction, 

owever, seems improbable at | ge in the face of the fact that 
the South Yorkshire and North Derbyshire miners are asking for 
an advance of 20 per cent., to be paid on the first pay day in 
September. This request will be considered at a meeting of the 
coalowners, who will possibly at the same time put up the price of 
coal still further. 

Tronfounders at Sheffield and in the district have found it 
necessary to advance prices about 33 per cent. Stovegrates which 





in the ordinary course of things realised 8s. or 8s. 6d. per cwt. are 
now fetching 14s. to 15s., and other foundry goods are in propor- 
tion. This, with the advances in the prices of bricks, lime, 
and labour, has pretty nearly put a stop to building opera- 
tions. Speculative building has ceased for the time being, 
and nothing is being proceeded with which can _ pos- 
sibly stand over for a time. Edgetool manufacturers are still 
excessively busy, and have found it necessary to reduce their 
discounts by five per cent. on the heavier kinds of goods, The 
chief difficulty in this branch as well as in the file trade is the 
scarcity of workmen. The firms engaged in the heavier depart- 
ments—rails, tires, crossings and the like—continue busy, without 
any appearance of approaching diminution in the number or size 
of orders. One of the large firms engaged in the manufacture of 
armour-plates has a contract on hand for H.M.S. Thunderer, 
which is being fitted at Pembroke dock, and is making plates for 
that vessel weighing some 18 tons each. In the steel trade I hear 
of a slightly less active demand, owing to the annoyance to which 
manufacturers are subjected by the American Custom-house 
officers refusing to pass invoices at secondary rates, They allege 
that the — of steelyias gone up so much that second qualities 
command a price which renders them liable to be charged the 
same duty as best steel. This is not the first time the New York 
Customs’ officers have tried on the same system—always unsuccess- 
fully. It is, of course, unnecessary to point out that the attempt 
is instigated by the Americans as a means of hindering English 
competition with their own manufacturers, It will not, of course, 
be successful. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


PRICES OF COAL AT CARDIFF : Large exports to foreign countries : 
Great quantity sent to London; ADDITIONAL EXPENDITURE 
ON RAILWAYS : The colliers and the masters—EXTENSiVE AND 
SATISFACTORY IRON BUSINESS—ALTERATION AND IMPROVE- 
MENTS—MR. HILL AND BRUNEL—STATE OF TRADE AT THE 
LEADING IRONWORKS: Preparation amongst the ironmasters for 
contingencies ; Large imports of foreign ore—TAFF VALE RAIL- 
WAY DIVIDEND—AGITATION AMONGST THE TIN-PLATE MEN: 
Large meetings : Decision: Tranquillity in the Forest of Dean— 
LATEST FROM THE BITUMINOUS COLLIERS—UPSET OF A STEAMER 
—THE SWANSEA SPELTER MEN—FATAL ACCIDENT AT PLYMOUTH 
Works : Summons dismissed against the manager of Duffryn, 


BITUMINOUS coal at 25s. 6d. and sea coal at 27s, were the quotations 
at Cardiff that came under my notice this week, and they were 
cited as by no means likely to be the highest figures. In fact, 
any week may witness a marked advance. The exports continue 
large. During the latter part of last week there were heavy 
cargoes sent from Swansea to France, and from Cardiff to 
Hong §Kong,- Dieppe, Monte Video, and St. Hazaire. Very 
great quantities of coal left the Rhondda Valley last week; 
and Cory, Davies, Worms, Livingstone, and the Lletty 
Shenkin Company, took a high rank amongst the leading 
coal exporters. I note, too, that the Risca Company and Mr. 
Fothergill, of Aberdare and Merthyr, and the Dowlais Company 
continue to send away important consignments. Last week the 
largest quantity of coal yet sent amg up the Great Western line 
to London. The fact has been taken as indicating that large home 
stores are being formed with a view to the possibility of famine 
prices, The railways if oe are benefited by the immense traffic 
now going on lose it in another way. I hear from reliable sources 
that one railway alone pays £1800 a week more now for fuel than 
it did twelve months ago. Work continues to be more regular at 
the collieries, and there have been less meetings and agitation. 
From the 1st of September a general advance of 10 per cent. will 
take place. This, at some collieries, is considered too small. 

The iron trade continues to improve, and the gradually increas- 
ing demand is leading to extensive alterations and modifications. 

Foreign ore, and Spanish particularly, has been received at 
Cwmavon Ironworks, and by many of the leading ironworks in 
Monmouthshire and South Wales, The Taff Vale Railway report 
is out. The revenue for the past half-year is £227,543 12s. 10d., 
and the dividend proposed 10 per cent. The agitation amongst 
the tin-plate makers continues. A large meeting has been held 
at Aberavon, when delegates from a large number of places 
attended. The result of a long consultation was to give a month’s 
notice, failing to get an advance. Advances continue to be made 
in the Forest of Dean, and greater tranquillity is the result. The 
latest bulletin from the bituminous colliers is to the effect that for 
every shilling per ton advance in = they will require twopence. 
A steamer literally turned over this week at Cardiff ; fortunately 
no one was killed. Police proceedings amongst the spelter men at 
Swansea form the chief interest there. It is alleged that the men 
leave without due notice, and enter into arrangements at the 
neighbouring works of Vivian and Co, A fatal accident occurred 
near Plymouth works on Sunday. 

The summons against the manager of Duffryn, one of Nixon’s 
collieries, for not providing sufficient refuge for the men by the 
side of an underground railway, was again heard on Tuesday. Mr. 
Wales, the Government inspector, had refused to withdraw the 
summons. Mr. De Rutzen reviewed the case in an able manner, 
and as it was shown that sufficient places did exist before the 
accident which led to the summons, the case was dismi 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


IRONSTONE IN THE NortH OF ENGLAND — MECHANICAL INDUS- 
TRY IN WeEsT YORKSHIRE — SHIPBUILDING ON THE TYNE — 
TRADE AT BARROW-IN-FURNESS — MERSEY STEEL AND IRON 
Company — LABOUR AT BIRKENHEAD — MIDLAND RaILway: 
Doveholes Tunnel. 


THE miners employed in getting ironstone for the North of 
England blast furnaces began on Monday to restrict their output 
of stone, so that the blast furnaces, already deficient by 10,000 or 
12,000 tons per week of ore, will be put to further straits to keep 
going. The men require 2d. per ton more. 

In West Yorkshire the locomotive makers are fully employed, 
and many of them have promise of an abundance of orders for 
next year. The manufacture of machinery for abroad is going on 
to the fullest extent. 

The iron shipbuilding firms on the Tyne are busy, but princi- 
pally in working off old contracts, Builders are reluctant to risk 
new ve poe in the present state of the labour market and 
the high price of coal and material. Messrs. C. M. Palmer and 
Co., at Jarrow, will shortly launch a large iron screw, specially 
built and fitted out for the American oil trade. The same firm 
will also in a few weeks launch the largest and most powerful 
screw steamer ever built on the Tyne. e vessel is one of two 
now building for the Transatlantic line owned by Messrs. Guion 
and Co., of Liverpool and New York. 

In the Barrow-in-Furness district the American demand for 
railway material continues as animated as ever; and large vessels 
are being chartered for the conveyance of rails to Canada, the 
United States, and the Brazils. In the pig iron trade there is 
also observable the same animation, and the quotations have been 
further advanced. No fewer than a dozen of the largest blast 
furnaces are now being erected in the district, and their construc- 
tion is being rapidly pushed forward. The foundries are fully 
employed in the execution of considerable orders. 

Th a of the Mersey Steel and Iron Company shows a 
profit for last year of £30,526, out of which a dividend of 7s. 6d. 





e 

t fo 
per share is recommended. ‘The states that a short time 
must elapse before the company derive any benefit from the 





large outlay incurred for new works, which should have been in 
operation in October last, 

A meeting of the men belonging to the Steam Engine Makers’ 
Association, who came out aoa at Birkenhead with the other 
fitters, turners, pattern makers, &c., about three weeks ago, was 
held on Monday. After some discussion it was resolved to accept 
the offer of the masters of an advance of 2s. a week all round, and 
to resume work on Tuesday morning. 

It was stated on Tuesday, at the half-yearly meeting of the 
Midland Railway Company, that the cost of reconstructing the 
works destroyed at Doveholes Tunnel during recent floods will be 


000. 

On Tuesday there was launched from the building yard of 
Messrs. Bowdler, Chaffer, and Co., Seacombe, ar iron screw 
steamer of 1600 tons, built for Messrs. MacAndrew and Co., of 
London and Liverpool, and intended for their Spanish trade. 
Upon leaving the ways the vessel was named the Cid, and she was 
afterwards taken to the Birkenhead docks to receive her machinery, 
— is being made by Messrs. James Taylor and Co., of Birken- 

ead, 
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BELGIAN CoaL.—(From our Correspondent.)—In the first five 
months of this year Belgian coal was exported to the extent of 
1,851,000 tons, as compared with 1,056,000 tons in the correspond- 
ing period of 1871. The French demand for Belgian coal has 
very greatly increased this year. 

THE Rise IN Prices.—There are strong symptoms in many 
quarters that the general rise in prices in British manufactured 
and other goods has already gone far beyond legitimate bounds, 
and that the trade of the country may soon receive a proportionate 
check, Only a few days back some large orders for iron for 
marine purposes reached London from the Italian Government, 
but were withdrawn on account of the terms demanded, and 
transferred to France, where they were promptly placed. In like 
manner, a commission from South America for the purchase of 
the materials for a large iron theatre has just been lost on this 
side and taken by French contractors.— Globe. 

THE Courrierjde Lyon announces a new expedition now being 

repared to the North Pole to discover the long-sought passage 
on the Pacific to the Atlantic Oceans. M. Octave Pavy, nephew 
of the former Bishop of Algiers, and secretary, companion, and 
friend of the well-known traveller Lambert, is to command the 
expedition. During the last three months M. Pavy has been at 
San Francisco preparing for his task, and will start from that port. 
M. Pavy proposes to abandon the route hitherto followed by 
navigators to the east of the American continent, in order to try 
by the west, which has never been attempted. The great 
difficulty will be to clear the ice,which blocks the approach ; but 
he hopes to find the Gulf Stream, which having crossed Behring’s 
Straits, ought to meet farther on the ice streams from the north. 


Puimsot’s Sarety Lamp.—As the great strain to which 4 
safety lamp is liable is when it is moved through or subject to & 
current of inflammable air, Mr. Plimsoll’s object has een t® 
transfer the flame and the concussion caused by the explosion to 
a chamber especially provided for it, and where the former migh 
perhaps be altogether extinguished by the cool and narrow sides 
of the chamber. For this purpose a lamp was constructed in 
which an air chamber or e was contrived through which 
alone the air can approach the flame. This air chamber was 
outwardly protected by one or more thicknesses of wire gauze, or, 
which was preferable, by a metal plate of suitable thickness, and 
with perforations as minute as it might be considered desirable to 
make them for safety. On the inner side the air chamber 
terminated in a cone which closely surrounded the wick of the 
lamp, and caused the air to impinge upon the flame, and, as the 
glass cylinder was firmly cemented at its base, no air could possibly 
enter the lamp except through the air chamber provided for that 
purpose. It followed therefore than when the air which entered 
the chamber was pure the flame was clear and bright. When the 
air was slightly  omele with gas, but not to an explosive degree, 
an elongation of the flame was observed ; but the moment when 
the mixture of air and gas became explosive, as soon as it reached 
the flame it exploded in the chamber, and the light at the wick 
was extinguished. The alteration to this which practical ex- 
perience has rendered necessary is that the air which is in the 
cylinder becomes so rarefied that it seeks an exit at the top, and if 
prevented by the nature of the covering, then apparently the 
carbonic acid gas issuing from the flame has not suflicient 
upward current, and the flame is too readily extinguished by 
sudden movement of the lamp. To prevent this a second passage 
for the admission of air to free the interior of the cylinder has 
been provided, and, as there is communication between the two 
passages at a point between the flame and their common 
entrance, it follows that an explosion in the —?s supplying 
the flame acts simultaneously in the other. Mr. Plimsoll has 
subsequently further improved his lamp very materially, The 
following three points are the most important, and they are given 
in the order of their invention: In the first the flame is ex- 
tinguished when the wick is withdrawn ; in the second the flame 
cannot be withdrawn nor reinserted without the aid of a master 
key ; and in the third the wick cannot"be reachedfor interfered 
with without the aid of a key of peculiar construction, Mr, 
Plimsoll’s lamp is well worth an extended trial. 
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LITERATURE. 


The Principles and Practice of Canal and River Engineer‘ng. 
By Davin Stevenson, F.R.S.E., M.1.C.E. Second Edition. 
Edinburgh : Adam and Charles Black. 1872. 

[Conciuprixe Norice.] 


Iv resuming our notice of Mr. Stevenson’s valuable volume 
ave recommence with the section treating of rivers and 
estuaries. Rivers are divided into three compartments, 
which might be appropriately termed the upper, the 
middle, and the lower. They are designated by the author 
as the “river proper,” the “ tidal compartment,” and the 
“sea proper.” The first of these is altogether unaffected 
by the influence of the tide, the second is subject both to 
the action of the river and the rise and fall of tidal 
water, whilst in the third the tidal action is con- 
stant and unimpaired. The exact line of demarcation 
between these three separate divisions of a river is not 
always susceptible of being accurately defined. A con- 
siderable degree of ambiguity must always exist in instances 
in which a river has its embouchement in a tideless sea, 
such as the Baltic or the Mediterranean, and also when it 
joins the ocean in a short and abrupt course. Among the 
most important hydrometric observations that are essential 
to the study of rivers and their natural features are those 
known as tidal observations. The tides of rivers are 
exceedingly anomalous in their character, and owing to the 
obvious dissimilarity that must exist between each par- 
ticular river and any other, they preclude all attempts 
to lay down a general rule applicable to all cases, Each 
river as it is brought under the notice and attention of 
the engineer must be especially surveyed, sounded, and 
studied in all its details, Each river is an example per se. 
Our own rivers, from their comparatively small pl 
sions, do not furnish such remarkable phenomena as the 
large streams of America, in some of which the tide 
ascends against the stream for several days ; but accurate 
observations are equally necessary in both descriptions of 
rivers. 

In making an inquiry into the nature of river tides there 
are many points to be considered carefully, arising mainly 
from the fact that the tidal lines of a river are neither 
parallel nor level, and the reader should give particular 
attention to this chapter. In the formule given for 
correcting the soundings with reference to the height of 
the tide guage and that of high water the author is not 
quite so clear as usual. The two equations for the first 
and third case, which appear to be different, are in reality 
one and the same. Thus the first is § = a+ (y—) and 
the third §=a—(3—y). To consider these as separate 
equations is the same as to make 2 different from 
—(—2). The whole formula turns upon the difference 
between Sand y, the less beingalways taken from the greater, 
without knowing which is the greater. The algebraical 
expression for this is (3~y). A general formula for the 
corrected soundings might be obtained as follows. Let 
x =the difference between B and y = (6 ~y), then 6= 
atezx. WhenB=y\thenz=oand3=a, WhenB <y 
the plus sign must be used,and when 8 > y the sign minus. 
The practical suggestions relating to soundings are ve 
valuable, and will be thoroughly appreciated by all those 
engaged in operations of the kind. ving ascertained the 
sectional area of a stream and its mean velocity, the dis- 
charge may be calculated therefrom. The cross section 
should be measured as nearly as possible at right angles to 
the current, and the surface velocity measured at once 
before the level of the water has time to alter. The mean 
velocity is a function of that at the surface, which is 
obtained by floats, or in preference by the stream gauge or 
tachometer, for a description of which instrument and ( the 
method of using it we must refer the reader to the volume 
itself. Several cross sections and corresponding surface 
velocities must be taken, the number of which will vary 
with each icular case. Mr. Stevenson quotes Du 
Buat’s rule for the calculation of the mean from the 
observed surface velocity, although it is not quite certain, 
as he observes, whether that authority intended it to apply 
to such cases. If a be the observed surface velocity a x 
the mean velocity, both in inches per second, the formula 


wt (fe-p’ . As the value of a is large it will 


be advantageous to reduce the formula to its simplest 
form and get rid of the square; we shall thus have 


isy= 


Y=(a- Vva+ 5) In order to test the accuracy of the 


several formule in use among hydraulic engineers for 
calculating the discharge of a river, a practical example 
was selected. The discharge of the stream was first 
ascertained by very careful measurements of the sectional 
area, combined with those of the velocities at different 
parts of the surface. The latter were obtained by the 
tachometer. The result having been estimated, it was 
compared with those given by the formula. It is very 
unsatisfactory to learn that the discrepancy between the 
result obtained by the actual measurements and those 
given by the formula varied from a fifth to three-quarters. 

his is sufficient to demonstrate that there is no general 
formula for the solution of problems of this kind, but that 
each case must be treated separately. One of the formule 
submitted to this test was in reality deduced from 
experiments made on an American river, and obviously it 
is not probable that it could be found applicable to the 
case ot a small stream. Briefly, the application of any 
recognised formula for determining the discharge of a river 
will never give more than an approximative result, unless 
a series of accurate observations are made in order to 
deterinine the velocities at different parts of the same cross 
section of the channel. When the observations are made 
and .he stream gauged it should be in its normal con- 
diticn, that is neither in a state of flood nor drout. 

In Chapter VI. the reader will find a most interesting 
and instructive account of the t American river, the 
Mississippi. Notwithstanding that this river has a navi- 


ion of 2000 miles, if the Ohio, one of its confluents, be 


comparatively insignificant streams have to be considered 
with regard to this mighty river. It was from experi- 
ments made on this river that Mr. Ellet deduced the formula 
we have already alluded to, which is given again in this 
chapter. Why the fraction, or rather the fractional factor, 
of the portion of the equation within the brackets should 
be written A instead of ¢ is not quite apparent. At 
page 147 there is a little slip in the cut. High water is 
shown as “low water,” but the typographical mistake is 
self-apparent. So far as our own experience extends we 
consider the oblique weir to be preferable to the horse- 
shoe, pointed, transverse, or any other shape, but excep- 
tional instances may occur which may fully justify the 
employment of any one particular form. A chapter on 
“Tidal Propagation and Tidal Currents of Rivers” con- 
cludes the section devoted to the “river proper compart- 
ment.” The periodical devastations which are created by 
the regular floods occurring in our own country are suffi- 
cient evidence that absolutely nothing effectual has been 
accomplished with respect to the improvements of our 
rivers and streams considered as a whole. It is true that 





here and there for very short distances, some of our prin- 
cipal streams in those portions of their course which run 
through large towns have been embanked and their 
channels deepened, straightened, and brought into a proper 


rovements amount virtually to nothing. Beyond their 
imits the stream pursues its course perfectly unfettered, 
and constant inundations bear witness to the immense 
damage it occasions. Our author in the chapter relating 
to “ tidal compartment ” lays down plain and concise rules 
for effecting river improvements. He enters practically 
into the subject of dredging and the various means adopted 
for excavating material from the bed of a river. One of 
the first steps to be taken towards improving the channel 
of a stream is the removal of all lateral obstructions, and 
Mr. Stevenson completely explodes the old theory of the 
supposed advantage resulting from the construction of 
jetties. It is worth noting that in the case of the original 
waterway of a river being contracted or diminished by the 
erection of piers, a scouring may be expected to take place, 
and to continue to such a depth until the sectional area of 
the stream is restored to its normal dimensions. The sub- 
stitution of straight cuts for bends and elbows, the dam- 
ming up of subsidiary or blind channels, and the reduction 
of the inclination of the bed, are all points to be carefully 
taken into consideration by the engineer who is entrusted 
with works of this character. The rivers Tay, Forth, Ribble, 
Clyde, and others, are selected by the author as affording 
good practical illustrations of the carrying out of the opera- 
tions described, and also as demonstrating the effect pro- 
duced in consequence upon the tidal flow. 

In some rare instances the principles of improvements 
recommended are not applicable. ese cases are those of 
rivers in which the tidal or intermediate compartments are 
from natural causes of very small extent. The Erne is 
an example in question. Its tidal capacity is only two and 
a-half miles, and the tidal flow is arrested by the “ Salmon 
Leap,” which is a vertical bed of rock extending across the 
river and rising to a height of 15ft., constituting a water- 
fall, the removal of which would be attended with an 
enormous expense. The Ness is another unimprovable 
river, although its condition arises from a different cause. 
The reader will find some exceedingly interesting informa- 
tion respecting the origin and formation of “bars” in that 
portion of the volume treating of the “sea proper” com- 

rtment of rivers. The formation of a bar appears to 
fe due to the combined action of three causes, firstly, the 
presence of some readily removable material; secondly, a 
depth of water sufficiently small to allow the waves during 
storms to act upon the bottom of the channel; and thirdly, 
a want of shelter, so that large waves may be generated and 
the submerged materials subjected to their influence. A 
chapter on “The Reclamation and Protection of Land,” 
and another on the “ Crossing of Navigations by Railwa 
Bridges,” bring to a close a volume we have perused wit 
both pleasure and profit. The manner in which the plans 
and cuts are executed, and the excellent character of the 
type, are a credit to the publishers. Mr. Stevenson’s book 
should find a place in the library of every professional and 
scientific man. 








EXPERIENCES OF ATTEMPTS TO PUDDLE AND 
REHEAT WITH WOOD FUEL. 

In offering to the readers of Taz Encinzer these notes 
of his experiences in conducting within the tropics an 
attempt to establish the manufacture of puddled and mer- 
chant bars with wood fuel, the writer confesses at once 
that they may possibly, when examined from a purely 
chemical point of view, be found somewhat bald and unsa- 
tisfactory, and also, as he writes from memory, a little 
wanting in statistical details; yet he is nevertheless in- 
clined to believe that in the —_ record he purposes 
giving of what has passed under his immediate personal 
observation there will be found not only matter worthy 
the consideration of those interested in the production of 
charcoal wrought iron, but also some facts likely to serve as 
iding data to those who may be called upon to essay the 
introduction of a similar manufacture in countries to which 
it is new. Confining himself, however, in this first paper 
to the story of the forge and puddling furnaces, he purposes 
to reserve that of the reheating and finishing for the next 
contribution. 

Puddling by hand (and as yet —still less ten years 
ago — machine puddling can scarcely be deemed as 
= successfully accomplished) is unquestionably most 
atiguing and exhausting labour, but when that labour 
had to be performed in a tropical climate by entirely 
unpractised workmen, physically weak, and in furnaces 
which were to some extent experimental in their construc- 
tion, both as to the nature of the fuel and the require- 
ments of the iron to be used, the difficulties of attaining 
by it to anything like a successful result were manifestly 





included, the same questions that arise in the case of our 


increased almost infinitely. Such, however, were the cir- 


condition. But even in the aggregate these isolated im-. 


| cumstances under which the experiences now being noted 
were acquired. 

To puddle one must have a puddling furnace; and, 
| taking into consideration the physical weakness of the 
natives to be employed, it was deenied, at the Forge written 
of, that a double furnace would, from their being able to 
work from both sides, give them a ter power over the 
rabble in balling-up than would have been the case had 
the single one—most ordinarily employed in England— 
been the form adopted; and in further consideration of 
this weakness of the men, this double furnace was designed 
to hold a charge of only about 4 ewt. of pig. But in the con- 
struction of the furnace the first difficulty was that of fire- 
bricks. Nothing intheshape of a refractory material could be 
found in the neighbourhood, and as Stourbridge bricks cost 
nearly 6d. each before they were placed in the forge, and 
the regularity of supply was, to some extent, from the 
length of transit, a little doubtful, it was of necessity that 
such clay as the country afforded should be used. The best of 
this was a quartzose chalk lying immediately below the 
laterite formation—into which, in fact, it but which, 
apart from the silica it contained—for which the potash in 
the fuel constituted an admirable flux-—was also wanting in 
anything approaching to a plastic or binding character fitting 
it for the manufacture of bricks suitable for reverberatory 
furnaces. It was attempted to obviate this by subject- 
ing the moulds, or rather their contents, to the action of a 
screw-press, but the mechanical appliances were, perhaps, 
indifferent, and the result certainly unsatisfactory. Yet 
the furnaces were built, and, under the superintendence of 
a practical English puddler—one, however, accustomed to 
mineral fuel only—the a were commenced. 

To say that any race of men who had no idea of what 
puddling was could be got at once to grasp the idea and the 
practice of it, would be to assert something approaching 
to a miracle—but to say that people who were in every 
way unacquainted with cast iron and its nature could 
readily be taught, not only its qualities, but also the even 
now scarcely-resolved problem of how a crystal of iron is 
to be converted into a fibre, would surely be to assert that 
miracles were easier of performance than are the ordinary 
actions of everyday life. However, in spite of these 
difficulties, the Mopilahs of Malabar (a race supposed to be 
the descendants by Hindoo women of the Mussulman con- 
querorsof Hindustan) stimulated, of course,by theinducement 
of a wage nearly three times that paid to the ordinary coolies 
of thecountry,and were ready and willing tomaketheattempt, 
and took to the work. ith the exception, of course, of 
what the English puddler worked up himself, the result of 
most of the earlier heats was simply iron on the bottom, 
and the consequent labour and expense of getting it off. 
Yet the men grew shortly more adept, and began to notice 
the coming to nature of the iron and to acquire a certain 
facility in balling up. This step firmly fixed, then came 
the next one—of hammering or squeezing; and the result 
of the experience gained was, that with iron naturally 
inclined to be red-short, and manufactured by unskilful 
workmen who wasted time about getting the ball out of 
the furnace, submission to the squeezer was the better 
modus operandi. That the resulting mass wasnoteven, when 

through the rolls, a as a hammered 
ingot might have been,was undeniably the fact; but then the 
men grew more quickly accustomed to the work and the out- 
turn was consequently larger; and as the writer’s object is 
to indicate what, in his opinion, are the proper fay wee to 
adopt when undertaking, in the present day, the develop- 
ment of charcoal-iron making in new countries rather than 
to compare the advantages of hammering and rolling, he 
here, for the reasons aforesaid, simply says that if opera- 
tions are to be on a large scale squeezers and rolls are the 
better implements. 

The method of firing was also a question which re- 
quired many different experiments before it was satisfac- 
torily solved. It will be readily seen that covering the fire- 
bars by throwing coal in through the ordinary stokehole, 
and to attempt the same thing by filling in billets of wood, 
one at a time, are two very different matters, both as to the 
length of time the stokehole requires to be open, and the 
quantity of combustible matier that can be gotin. To 
aid things, the first plan adopted was to keep a little urchin, 
perched on a bit of scaffolding, constantly engaged in 
flinging in the billets, and some of the lads grew tolerably 
expert in the business, keeping the bars pretty well covered. 
Another plan tried was that of a hopper over the centre 
of the grate with a draw valve at the bottom; this 
arrangement necessitated the billets being cut very short, 
which a little circular saw did readily enough, and was 
also open to the objection that if anything prevented this 
valve closing ag age as was frequently the case from the 
billets sticking in their passage down, the whole hopper 
was immediately converted into a flue, up which, as the 
nearest and most direct vent, all the flame in the grate 
naturally turned, to the destruction, of course, of the entire 
contents. é 

As a little interlude, by way of diversion, from the strict 
question to be discussed, the writer may here mention that 
one of his great difficulties was how to clothe the men, and 
how to protect their feet from the hot flooring plates. 
The blue dungari cloth of the country was scarcely thick 
enough for the first — nor were the loose sandals (and 
these are only worn by the better classes), sufficiently firmly 
fastened to the foot, for the second. In both cases a com- 
promise, moderately effective, was made. Thicker dungari 
was made, or used double for the clothes, and the men 
taught to wear leathern shoes, their poor feet, however, 
suffering at first from the chafing, to say nothing of the 
question of how far caste might be compromised by the 
wearing of leather made from skins of unclean animals, 
But to return to the story, the first great and never to the 
last surmounted difficulty, was that the furnaces them- 
selves would not stand. The potash in the fuel cutting 
away the silicated bricks, much after the same fashion as 
a jet of hot blast would do a block of ice iy akg top, 
and neck, all went away before it, and the puddler 
in the world could have done nothing in the mi 





caves which the furnaces, after about —_ hours work, 
became ; water bridges, water boshes, these, however, from 
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want of fitting up facilities, being rather rude in construc- 
tion and faulty in effect, were tried with results exactly 
similar to those which have followed the various forms of 
their English prototypes. As to the labour, the men, so 
far as merely puddling a heat of iron went, got on fairly 
enough, certainly quite as well as would ordinary English 
agricultural labourers when placed in a forge for the first 
time. It was necessary, however, to employ such a 
number of them, six to a single and twelve to a double 
furnace, that, even although the wages were individually 
low, the cost per ton of puddled bar approached to some- 
thing like three rupees, six shillings,—not a high price as 
things go now-a-days, but about the sum given for 
puddling at that date. The rolling and catching were of 
course matters of much less difficulty ; indeed, as to the 
former, one of the men became extremely expert, and would 
attend to the train most satisfactorily, putting in liners 
under the carriages, changing brasses, &c. &c., when 
needed, entirely of his own accord, and without requiring 
anything more than ordinary superintending and watching. 
he yield from the earlier attempts was, as may be sup- 
posed, wretchedly bad, for, besides the iron wasted after it 
came to nature from the slowness of the workmen, and 
carried up the flue, their awkwardness in balling up left 
much iron upon the bottom at nearly every heat. A great 
deal has been written of the cheerful, happy characteristics 
tT Indian, and the 
gravity of an Eastern potentate—the satisfaction of an 
Englishman after a good dinner has also been mentioned— 
but not one of these can be compared in the writer’s 
opinion to the air of justified pride with which after a heat, 
such as it was, had been drawn, the Maistry (what is 
the derivation of this word, so universal in the East ?) 
would report to the Sahib that it was all out, and that the 
men would like a little “ Innam ” (present). 

A word is necessary here as to the drying of wood fuel. 
Nothing in the world is so impossible as to get a strong 
clear fire, fit to puddle with, from green wood; and it is 
also certain that sun-dried wood, unless actually decayed, 
generally retains a portion of the sap, éd est, the outside is 
dry whilst the heart is sap-wet, and in this lies a difficulty 
which the puddler with wood fuel has to contend, and from 
which his confrére who uses mineral coal is free—a portion 
of the wood itself in the first case going to evaporate its 
own moisture. In highly resinous wood this is of but 
little moment, and doubtless the ease and success with 
which in Norway, Sweden, and parts of Austria (Styria) 
as is effected, is attributable to the pine timber. In 

alabar, however, neither the soft nor the hard woods 
contain much, if any, turpentine, and hence do not 
carry the flame (and all puddlers know that flame, and 
flame alone, will puddle) which resinous woods give out. 
Hence, in any attempt to use other than a highly resinous 
fuel, arrangementsfor stove-drying must bemade, and in this 
will be found one of the expenses which attend working 
with wood fuel. The plans adopted in this regard at the 
works now referred to were various. At one time stoves 
were built at the end of the forge engine boilers, and the 
flues carried through them. Sutficiently successful as was 
this arrangement, it was open to the objection of some- 
what checking the draught; and as the boiler area was 
small for the engine requirements, the plan was given up, 
and separate stoves erected, in the grates of which were 
used the chips and shavings from the carpenters’ shops ; 
but with all this the general result was that properly dried 
fuel was seldom ready, or, at least, it was always a hand- 
to-mouth struggle to keep up the supply. In the esti- 
mates to be prepared for any new forge to consume wood 
fuel, a sum should be included for the erection of drying 
stoves, and care should be taken that the capacity of these 
be such as to enable them to act as storehouses as well as 
stoves, for in most climates desiccated wood, where ex- 
posed to the influence of the atmosphere, will readily ab- 
sorb as much as 10 per cent. or 15 per cent. of its weight 
of moisture in as many hours, and thus the labour and ex- 

nse incurred in the drying process become almost abso- 
ute waste, 

To return to the forge. The writer would here refer 
for a moment to the character of the plant and machinery 
with which the attempts to make puddled bars at the 
works referred to were carried out. It was of far too 
heavy a type, the engine itself—22in. steam cylinder 5ft. 
stroke—being calculated, so far as regards power, to roll 
the produce of a dozen ordinary puddling furnaces rather 
than the ton per twenty-four hours, which was about the 
most ever drawn from the single one worked in Malabar. 
A small short stroke horizontal engine, driving a single 
train of rolls, would have been amply sufficient for all the 
wants of the forge; and, indeed, this would have driven 
the mill train as well, for it was found the best economy 
to stop the forge whenever it was wished to run the mill, on 
account of the few hands amongst the natives who were 
really of any use as firemen, 

To sum up, the writer must honestly confess that 
puddling in Malabar was far from a success, The difti- 
culties with the fire-bricks were never properly overcome; 
the arrangements for fuel drying never efficiently com- 
plete; the character of the machinery ill adapted to the 
work to be done; the labour of the country inferior in 
sn ping power; and, removable as all these except the 
ast are, he yet inclines to think that in primitive countries 
it will be safer to avoid the puddling process altogether, 
and to attempt rather that of the bloomery fire, where, if 
the loss in weight be greater, the labour required is less, 
and the results likely to be more satisfactory than were 
those now noted of in Malabar. | Grorcx M. Fraser, 


BRITISH ASSOCIATION, SECTION B. — PRESI- 
DENTS ADDRESS. 

Mr, J. H. Guapstong, PH.D., F.R.S., delivered an address in 
os the Chemical Section of the British Association at Brighton, 

which the following is an abstract :—- 

One of my fellow students in the laboratory of the late Pro- 
fessor Graham the study of chemistry because he wanted to 
be — and he had read in some geological catechism that 
in to be versed in that science it was necessary, as a preli- 





minary step, to gain a knowledge of chemistry, mineralogy, 





zoology, botany, and I know not what besides. My friend became 
a chemist, and found that enough for the exercise of his faculties. 
Yet the catechism had truth on its side, for so intertwined are the 
various branches of observational or experimental research, that 
a perfect understanding of one can only be obtained through an 
acquaintance with the whole cycle of knowledge. Yet, on the 
other hand, who can survey the whole field, even of modern 
chemistry? There was a time, doubtless, in the recollection of 
the more venerable of my auditors when it was not impossible to 
learn all that chemists had to teach, but now that our ‘* Hand- 
book ” has grown so large that it would take a Briareus to carry 
it, and it requires a small army of abstracters to give the 
Chemical Society the substance of what is done abroad, 
we are compelled to become specialists in spite of ourselves. 
He who studies the general laws of chemi may well 
turn in despair from the ever-growing myriads of transforma- 
tion among the compounds of carbon, We have agricultural, 
physiological, and technical chemists; one man builds up new 
substances, another new formule; while some love the rarer 
metals, and others find their whole soul engrossed by the phenyl 
compounds. How is this ee of specialisation to be recon- 
ciled with tbe necessity of general knowledge? By our forming a 
home for ourselves in some particular region, and becoming inti- 
mately conversant with every feature of the locality and their 
choicest associations, while at the same time we learn the general 
map of the country, so as to know the relative position and im- 
portance of our favourite resort, and to be able—when we desire 
it—to make excursions elsewhere. To facilitate this is one of the 
great objects of the British Association. It was when the idea of 
exact weights and measures was projected into it that alchemy was 
transmitted into chemistry. As our science has become more 
refined in its methods its numerical laws have become more and 
more significant, and it may safely be predicted that the more 
closely it is allied with general physics the greater will be the 
mathematical knowledge demanded of its votary. 

How intimately are light, heat, and electricity associated 
with =the chemical force; or, rather, how easily are these 
Protean forces transformed into one another. The rays of the sun 
coming upon our earth are like a chemist entering his laboratory ; 
they start strange decompositions and combinations, not only in 
the vegetable kingdom, but also among inorganic gases and salts. 
They are absorbed selectively by different bodies which they pene- 
trate, or are refracted, dispersed, and polarised, according to the 
chemical composition and structure of the substance. All this 
has been the subject recently of much scientific research ; and I need 
scarcely remind you of the beautiful art of photography as one 
of the results of photo-chemistry, or of the benefits that have 
arisen from a study of circular polarisation, indices of refraction, 
and especially spectrum analysis. In regard to the latter, how- 
ever, I would remark that while the optical examination of the 
rays emitted by luminous vapours has yielded most brilliant 
results, there is another kind of spectrum analysis—that of the 
rays absorbed by various terrestrial gases, liquids, and solids, 
which has already borne valuable fruit, and which, as it is far 
more extensively applicable than the other, may, perhaps, play a 
still more important part in the chemistry of the future. The dis- 
persion of the rays of the spectrum is certainly due to the chemical 
nature of the body through which they pass, but this is as yet 
almost unbroken ground waiting for an explorer. As to heat, it 
has ever been the tool of the chemist, and it would be difficult to 
over-estimate the significance of researches into the specific heat, 
or the melting and boiling points of elements and their compounds, 

Statistics prove that the consumption of coal is now advancing, 
not at the gradual pace which recent calculations allowed, but 
at a rapidly accelerating speed ; and they make the householder 
anxious about rising prices, and the political economist about the 
duration of our coal-fields, It is well known that there is a great 
waste of fuel throughout the country, as the maximum of heat 
produced by the combustion is very far from being ever utilised ; 
and it will be for the combined wisdom of the chemist, physicist, 
and mechanician to devise means for reducing this lavish expen- 
diture, or to indicate other available sources of power. 

While the correlation of the natural sciences jrenders it desir- 
able that the votary of one should have some general acquaintance 
with the rest, the correlation of all knowledge shows that no 

jucation can be plete which ignores the study of nature. A 
mind fed only on one particular kind of lore, however excellent 
that kind may be, must fail of proper nourishment. I am not 
going to say a word against philological studies, I am too fond of 
them myself for that, and I could wish that the modern languages 
were taught more, and the classic languages were taught better 
than they are at present. What I do contend for is, that chemistry, 
or some cognate branch of science, should have an honoured place 
in the education of every English lady and gentleman. I say 
purposely ‘*an honoured place,” for at present where chemistry 
is introduced we too often find the idea latent, which was expressed 
by one principal of a lady’s college, who told a friend of mine 
that he was to give the girls a course of pretty experiments, but 
that she did not expect him to teach them anything ; and we know 
that when boys repeat chemical experiments at home it is looked 
upon as an amusement, a philosophical one no doubt, but rather 
objectionable inasmuch as they spoil their mother’s towels and 
singe their owneyebrows. Ofcourse some knowledge of chemistry 
is indispensable for a large number of our manufacturers, and for 
the medical profession, while it is extremely valuable to the 
farmer, the miner, and the engineer. It will also be readily 
granted that information about the air we breathe, the water we 
drink, the food we live upon, the fuel we burn, and the various 
common objects we handle, must be of service to every man. 
But we are met by the advocates of the old system of education, 
with the remark that the value of pete teaching does not 
depend so much upon the information given as upon the mental 
training. This I admit, though it seems to me that if the same 
training can be secured by two studies, the one of which—like the 
making of latin verses—gives no information at all, and the other— 
like chemical analysis—imparts some useful knowledge, we should 
prefer the latter. But I hold that as a means of educating the 
mental faculties, chemistry faithfully taught has in many respects 
the advantage over literary studies, There is superabundant 
scope for the exercise of the memory, the powers of observation 
are a by it to a wonderful degree, the reasoning powers 
may be well disciplined on the philosophy of chemical change, or 
the application of the laws of Dalton, Mitscherlich, and Avogadro; 
while the imagination may be cultivated by the attempt to form a 
conception of the ultimate particles of matter, with their affinities 
and atomicities, as they act and react upon one another under the 
control of the physical forces. And I might speak of higher con- 
siderations than mere intellectual culture, for surely the works of 
the allwise and bountiful Creator are a more truthful, and a purer 
subject of contemplation for the opening minds of youth, and 
more in accordance with Christian ideas, than are the crude 
notions of a past stage of civilisation, and the ignorant and gross 
fancies of a defunet paganism, 

There is another requirement in education—the training of the 
mind to the discovery and recognition of truth. For this purpose 
philological studies have no fitness ; mathematical studies, though 
peculiarly adapted for it, epply only to those cases where demon- 
strative proof is possible; but the study of physical science is 
remarkably well fitted for teaching the proper methods of inquiry, 
and the strict relations between theory and fact. Now the 
historian, the politician, the mental philosopher, the theologian, 
or anyone else who desires to influence the thoughts of his fellow 
men, should be in a position to distinguish between truth and 
error in his own department, and his mind may be well disciplined 
for this by a study which is less liable to be disturbed by human 
passions, predilections, or wishes, and where the conclusions are 
more y brought to the test of observation or experiment, 
Our Government insists on a certain standard of education for all 
who are allowed to teach in our elementary schools. In those 
schools which receive no State aid it is only public opinion which 





can insist that the teacher shall be duly qualified himself. Such 
bodies as the British Association form this public opinion, and 
will deserve well of their country if they demand that these 
masters and mistresses shall know something of the material 
universe in which they move, and be able to impart to every child 
such scientific knowledge as shall afford him an interesting subject 
for thought, give him useful information, and discipline his 
mental powers. 

From the Physical chair of this association last year a 
note of warning was uttered in the following words, after a 
reference to the sad fate of Newto::’s successors, who allowed 
mathematical science almost to die oii of the country. “If the 
successors of Davy and Faraday pause to ponder even on their 
achievements, we shallsoon beagainin the same state of ignominious 
inferiority.” The President of the Chemical Society also in the 
last anniversary address drew attention to the diminished activity 
of chemical discovery, and to the lamentable fewness of original 
papers communicated. He traces this chiefly to ‘“‘the non- 
recognition of experimental research by our universities,” and 
suggests that in granting science degrees every candidate 
should be required, as in Germany, to prove his ability for original 
investigation. 

Concurring in this, I would remark that other causes have also 
been assigned, and other suggestions have been made. There is 
the small recognition of original research even by our learned 
societies—at least such recognition as will come home to the un- 
derstanding of the general public. It is true the fellowship of the 
Royal Society is awarded mainly for original discoveries, and there 
are two or three medals to be disposed of annually, but these 
distinctions fall to the lot of the seniors in science, often men who 
are beyond the need of encouragement ; and though they doubtless 
are serviceable as incentives, there is many a beginner in the 
honourable contest of discovery whois too modest even to hope for 
the blue ribbon of science. While the Victoria Cross is awarded 
to few, every soldier who has borne part-in a victory expects his 
clasp, and so might every man who has won victories over the secrets 
of nature fairly look for some public recognition. It has been sug- 
gested, for instance, that the Royal Society, in addition to the 
F.R.S., might institute an associateship with the letters A.R.S., 
designed exclusively for those younger men who have shown zeal 
and ability in original research, but whose discoveries have not 
been sufficient to entitle them already to the fellowship. It is 
suggested, too, that the Chemical Society might give some medal or 
diploma, or some similar distinction, to those who contribute papers 
of sutticient merit. But beyond this is the non-recognition of scien- 
tificresearch by society in general, We canscarcely expect theaverage 
enlightened Englishman to be anything but scared by a graphic for- 
mula,or a doubly sesquipedalian word containing two orthree com- 
poundradicals; but heneed not continue to talk of thefour elements, 
nor of acids being neutralised by sugar. But, indeed, the so- 
called educated classes in England are not only supremely 
ignorant of science, they have scarcely yet arrived at the first 
stage of improvement—the knowledge of their own ignorance. 
Then, again, there is the excessive preference of practical inven- 
tions over theoretical discoveries; or rather, perhaps, the inability 
to appreciate anything but tangible results. Thus a new aniline 
compound is nothing unless it will dye a pretty colour ; if we 
speak of the discovery of a new metal by the spectroscope, they 
simply ask, What is it useful for? And the rigorous deter- 
mination of an atomic weight has for them no meaning, nor inte- 
rest, nor beauty. The general appreciation of science must be of 
gradual growth, yet there are wealthy men who know its value, 
and who might well become the endowers of research. There are, 
indeed, at present funds available for the purpose, such as the 
Government grants and the surplus funds of this Association, 
but the money is given simply to cover actual outlay; and this, 
though very useful, scarcely meets the case of those young philo- 
sophers who have no balance at their bankers, and yet must live, 
Will not some of these wealthy men endow experimental scholar- 
ships, or professorships, in connection with our colleges, institu- 
tions, or learned societies? As an instance of the good that may 
be effected in this way may be cited the Fullerian professorships ; 
and as a very recent example worthy of all honour may be men- 
tioned the purpose of Mr. J. B. Lawes, not only to continue his 
elaborate experiments at Rothamsted throughout his lifetime, 
but to place his laboratory and experimental fields in trust, 
together with £100,000, so that investigations may be continued 
in the wider and more scientific questions which the progress of 
agriculture may suggest. 

The Government of our country, through the Science and Art 
Department, renders good assistance to the teaching of science, 
and if the recommendation of the ‘‘ Royal Commission on Scientific 
Instruction and the Advancement of Science ” be adopted, the in- 
troduction of practical examinations for the obtaining of certifi- 
cates for a superior grade of science master, will certainly foster 
aspirit of research, It has been generally held that the promo- 
tion of research is within the legitimate scope of Government, and 
where, as in the case of Aristotle and Alexander, genius and in- 
dustry have been sustained by princely munifi , the happiest 
results have ensued. Yet this question of Government aid is a 
delicate one, for genius, when put into swaddling clothes, is apt 
to be stifled by them; and were science to depend on political 
favour or imperial support it would be a fatal calamity. Still I 
think it will be everywhere admitted that science might with 
propriety be subsidised from the public funds in cases where 
the results may be expected to confer a direct benefit upon 
the community, and where the inquiry, either from its 
\ expense, its tediousness, its uninteresting character, or the 
amount of co-operation required, is not likely tovbe carried out 
by voluntary effort. The astronomical work, which is we for by 
Government bears upon navigation, and answers both these 
requirements ; and it is easy to conceive of inquiries in our own 
science that might equally deserve the assistance of the State. 
Some of these might also more than repay the outlay, though 
perhaps the profit would not fall into next year’s budget. 

I believe that this diminution of original research, which we 
deplore, is partly due to a cause in which we rejoice—-the recent 
extension of science teaching. The professorships of chemistry 
are scarcely:-more numerous now than they were twenty years 
ago, while the calls upon the professor’s time in conducting 
classes or looking over examination papers have greatly aug- 
mented. Thus some of the most capable men have been drawn 
away from the investigation of nature; and, in order to afford 
them sufficient leisure for the purpose, means must be found to 
multiply the number of the professorships in our various colleges, 
While the rudiments of science are being infused into our primary 
education, now happily becoming national, while physical science 
is gradually gaining a footing in our secondary and our large public 
schools, and while it is winning for itself an honoured place at our 
universities, it is to be hoped that many new investigations 
arise, and that British chemists will not Pall behind in the upward 
march of discovery, but will continue hand in hand with their 
continental brethren thus to serve their own and future genera- 
tions, 








New LicHTHouss For Ceyton.— Messrs. Shearer, Smith, and 
Co., of the Dalbeattie Granite Quarries, having lately com) leted 
the supply of worked granite for the Great Basses Lighthouse, 
have been entrusted with the supply of the worked material for 
the sister lighthouse about to be erected on the Little Basses rocks. 

Tue Sun Founpry, LeEps.—These works, which have established 
such a good reputation in the hands of Messrs. Carrett, Ma 1, 
and Co., have been purchased by Messrs. Hathorn, Davis, and 
Campbell, and are now being conducted by them on a basis in 
every respect similar to that adopted by the late firm, Messrs. 
Carrett, Marshall, and Co., have been known for many years as 
successful manufacturers of pumping and hydraulic machinery n 
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RAILWAY MATTERS. 


Ir is stated that damages to the extent of £14,000 have just 
been awarded against the Lyons and Mediterranean Railway 
Company to eleven families, members of which were killed or 
injured by a train running off the rails at Champigny on September 
16th, 1871. 

THE American Manufacturer says it is said that the steel- 
headed rails laid down on the ing railroad have been found, 
on trial by the engineer, to separate at the welds to the extent of 
25 per cent. The overcoming of this difficulty furnishes a fine 
field for the exercise of inventive and mechanical ingenuity. 

THE following testimonial, hand ly illuminated and framed, 
has been presented to Mr. Grimsteed, the station master at 
Charing Cross :—‘‘ We the undersigned, with the authority and on 
behalf of the council of the National Society for Aid to Sick and 
Wounded in War, desire hereby to express to Mr. Joseph Grim- 
steed, of the South-Eastern Railway Company, the well earned 
thanks of the society for the earnest manner in which he furthered 
its cause during the war between Prussia and France in 1870-71 
while station master at Charing Cross.—(Signed) R, Lloyd 
Lindsay, Chairman ; Chas. J. Burgess, Secretary. 

THE route of the new underground railway in New York has 
been decided on, and within the next two months ground will be 
broken at intervals of half a mile along the entire line. The work 
will be completed in about two years. The depdt sites will be 
seven in number, their size depending on location and business, 
At Union-square the depét above ground will be eight by twelve 
feet, The passenger descends by stairway to a platform between 
the two tracks, which has sufficient space to accommodate a large 
number of persons. This obviates any necessity for crossing the 
tracks, There will be large depéts at the City Hall and at Central 
Park. The lowest point on the line is at Pearl-street, where the 
track will be four feet above high tide. The cars will have doors 
on both sides, the seats being cross-wise. 


TuHE Italian papers state that the St. Gothard Railway Company 
have broken off all treaty with the Public Works Company of 
Turin, of which Signor Grattoni is the president, stating as a 
reason the exorbitant demand of the latter for the execution of 
the St. Gothard Tunnel, A Geneva correspondent says that this 
great work has been given to M. Favre, a railway contractor of 
Geneva, representing a company of Swiss and French capitalists, 
who have guaranteed to complete the work in eight years, making 
a} deposit of 8,000,000f. as caution money. The precise conditions 
of the contract are not yet known, but a premium of 5000f. will 
be paid to the contractor for every day that his tunnel is finished 
before the time agreed on, as, on the other hand, he will be fined 
the same amount for every day that he is behindhand. M. Favre 
has been engaged in many railway contracts in France, and carried 
out part of the Paris, Lyons, and Mediterranean Railway. The 
cuttings at the entrance to the tunnel are being pushed on at each 
end, and on the north side, at Gischenen, are in a forward state, 
and it is expected will be completed to the mouth of the tunnel 
in about a fortnight. At Airolo the works are progressing 
favourably. 

THE Hutchinson (Kansas) News says that a novel but highly 
successful expedient has been adopted by Mr. Criley, super- 
intendent of construction of the Atchison, Topeka, and Santa Fé 
Railroad Company, for supplying his boarding trains and track 
layers with pure cold water. Providing himself with three tube 
wells, he placed one at the end of the track and the others along 
the line in advance, one mile apart. An experienced well driver 
was obtained in Hutchinson, and he contracted to take up, carry 
forward, and drive again two pumps per day, removing one after 
the morning’s supply was obtained at the boarding train and carry- 
ing it forward one mile beyond the farthest pump. After dinner, 
for which the train moves forward one mile to the next pump, 
this pump is carried forward again to the front; and thus the 
men are constantly and cheaply supplied with fresh water. Ex- 
cepting a few miles of the line beyond Cow Creek, one hundred 
miles‘west of Hutchinson, where the road leaves the valley and 
cuts off a bend in the Arkansas, striking it at Fort Dodge again, 
the pumps can be driven all the way to the State line—250 miles. 


THE affairs of the Metropolitan Railway appear to have got into 
no small confusion. The last half-yearly meeting was held at the 
City Terminus Hotel on Wednesday ; Sir E. Watkin was in the 
chair, Some curious facts came to light. Thus it appears that 
Mr. Fowler’s bill, as engineer of the line, amounts to the astound- 
ing sum of £137,745. The work appears to have extended over 
fifteen years ; therefore the Metropolitan Railway would be worth 
over £9000 a-year to Mr. Fowler. As to the earrings of the line, 
it seems that in 1863 the railway earned 5°25 per cent. ; in 1864, 
5°45; in 1865, 4°45 ; in 1866, 4°85; in 1867, 4°41; in 1868, 4°79; 
1869, 6°65 ; in 1870, 6°62; and in 1871, 6°16 per cent. on the gross 
traffic before deducting anything for expenses. But the directors 
paid dividends during the same period as follows :—In the first 
year, 1863, they paid 5 per cent.; in 1864, 6}; in 1865, 7; in 1866, 

; in 1867, 7; in 1868, 7 ; in 1869, 4; in 1870, 3}; in 1871, 3 per 
cent.; while the last dividend is at the rate of 1 per cent. 
Certain charges have been brought against Mr. Burnett, the 
locomotive superintendent of the line, which he indignantly 
denies. The accusations are, we understand, about to be made 
the subject of a legal inquiry by Mr. Burnett. 

THE perishable products of the far-off western prairies are now 
coming to eastern markets in “‘ refrigerator cars,” a device which 
must have an effect on the value of western lands something akin 
to that of steam itself. To send fresh meat, butter, fruits, &c., 
fifteen hundred miles in the hottest season of the year, and have 
them arrive to market in ~— condition, is a feat of which our 
respected ancestors of half a century ago little dreamed. Yet 
that is now done every day between Chicago, Boston, and New 
York, The best cars of this description, as is claimed, are known 
as the Davis and Sutherland cars, and are classed among freighters 
as “the Blue Line,” constituting part of almost every freight 
train running east between Chicago, Boston, and New York. 
They are owned by the various roads over which they run, and of 
course move rapidly and make close connections, and their success 
issuch that the companies guarantee the delivery of the articles 
in as good condition as when received. They are built double all 
around, with inside double doors, filled in with charcoal, and 
have a capacity for holding two tons of ice. They are also so 
arranged as to be furnished constantly with a current of cool, dry 
air, At the principal stations they are carefully examined, and 
ice added whenever it is deemed necessary, by means of which the 
guarantee of a safe arrival is made good. 


A MEETING of the Bristol and Exeter Company was held at 
Bristol, on Wednesday, the Earl of Devon in the chair, when the 
report of the directors was adopted, and a dividend of 54 per 
cent. per annum declared. An animated and interesting iis. 
cussion was then raised by Major General Simmons, on the 
desirability of changing the gauge on this line from broad to 
harrow, so that it might be in direct connection with all the other 
ey lines, including the Great Western, who were now 

ying down the narrow gauge. It was argued that this would 
materially improve the position and prospects of this line, whereas 
if the broad gauge were continued there would be needless ex- 
frntisare, and the shares would not be worth what they ought to 

A motion was put for inquiry as to the expediency of pur- 
cl any more broad gauge plant, and whether change of gau, 
was not desirable. The directors, whilst admitting that the 
might be forced on them in the course of the next six 
iat contended that there was no necessity for hurry. The 
been paeeies for the change by having their rolling stoc 
th made that it could be cheaply converted to the narrow gauge. 
_——— pered —— way y Hoe take care of the 
olders’ interes’ e motion for iry, on being put. 
Was rejected by a large majority, _ _ 








NOTES AND MEMORANDA. 


Ir has been proposed to ventilate and cool houses by air from 
which the heat has been extracted by evaporating water from the 
outside of porous pipes through which the air circulates, circula- 
tion being maintained by a blower or bellows. The principle has 
long been known, but the reason why not applied does not appear. 

THE liability of glued articles to come to pieces when exposed 
to the action of water, especially hot water, is familiar to every 
one. By adding to the water with which the glue is mixed when 
required for use a small quantity of bichromate of potash, and 
afterwards exposing the part to which it is applied to light, the 
glue is rendered insoluble, and articles fastened with it resist the 
action of water. The proportion of bichromate of potash to be 
taken must be determined ~ experiment, but for most purposes 
one-fiftieth of the amount of glue employed will be sufficient. 

Mr. H. Hazarp suggests, in the American Journal of Pharmacy, 
that the cobs of the Indian corn, so largely cultivated in the 
States, might be made available as a source of supply of potash, 
A number of analyses brought to light the fact that the cobs 
contain, on an average in 1000 parts, 7°62 of carbonate of 
potash, or about twice as much as the best kinds of wood. The 
author further states that, taking the average ———— of corn 
in the United States, there might be obtained from this source 
51,612 tons yearly of carbonate of potash ; while at the same time a 
considerable quantity of chloride of potassium may be produced. 

A SHORT paper was read at Brighton by M. Georges Pouchet on 
the mechanism of the changes of colour in fishes and crustacea, 
The author referred to the fact that fishes often change in colour 
according to the colour of the objects by which they are surrounded ; 
but he explained that this does not take place when the fish is 
deprived of the nerves that preside over the peculiar corpuscles to 
which the colour is due. The change does not take place in blind 
turbots ; and in the seeing turbot, if the nerves are divided which 
communicate between the eye and the skin, the change does not 
occur. If the fifth nerve is divided the change takes place all over 
the body except the part to which that nerve is distributed. 
These experiments, M. Pouchet said, show that the change of 
colour is dependent upon impressi received by the nervous 
system through the organs of vision. 


THE frequent occurrence of thunderstorms renders the observa- 
tion of lightning by the spectroscope a matter of comparative 
facility. Mr. Procter, writing from Penrith, records in Nature 
some observations made by him during a thunderstorm in Patter- 
dale. Among other lines in the lightning spectrum he saw one 
repeatedly near D,, and about the centre of the bright yellow 
band between the two masses of atmospheric absorption lines in 
that neighbourhood. He also saw the line near b ; besides which 
he repeatedly saw a comtinuous spectrum with bright bands, 
which might have been the low temperature nitrogen spectrum, 
although of this he was uncertain. He conceives that there is no 
doubt that lightning gives two different spectra, one of bright 
lines and the other continuous. It is, however, possible that the 
latter is indentical with the former, the lines being much 
expanded ; but, so far as he has been able to perceive, he does not 
think this is the case. A subsequent observation causes him to 
doubt if the band spectrum above referred to be the ordinary 
nitrogen band spectrum. 


THE following statement of the number of travellers by the post 
carriages over some of the Swiss mountain-passes, and the income 
they yielded in 1871, which we extract from the “‘ Journal of the 
Society of Arts,” will be of value to all interested in transalpine 
schemes :— 




















- Revenue. 
Travellers, Trance. 

St. Gothard.. .. «ce cc co co oc of co] 42008 427,000 
Simaplem.. 2c cc ce ce ce 08 ce ce cc | 30,590 254,000 
Spliigen sc 08 00 00 66 08 se 60 co} 24,888 214,000 
St. Bermhard . .. cc cc ce ce co oo | 15,082 75,000 
Briinig .. se 2. «- ° ° 14,908 71,000 
Maloja.. .. oe . 12,450 58,000 
Schyn and Julin.. ee oe 11,089 94,000 
Fluéla.. oo « + 0 we wa OF ee 11,781 97,000 
Oberalp “<< 6 6 68 «2 €8 os OF Of 7778 37,000 





THE Californians are about to fish for gold from the sea, and a 
large diving bell is now being constructed in San Francisco for that 
purpose. It appears that the shores,of Gold Bluff, on the northern 
coast of California, abound in the precious metal, but as the time 
between the ebb and flow of the tides is too short to allow miners 
to work with advantage, they propose to work under that bell 
unmindful of the tides. Another plan has been devised. The 
black sand which covers the bottom of the sea all about that 
region is largely mixed up with gold dust. They are building a 
schooner provided with a large vacuum pump, and an elastic tube 
Gin. in diameter, which will cause the sand to rise in the vacuum 
chamber, and by this means they estimate that one hundred tons 
per hour can be elevated. Of course the success of such enter- 

rises depends entirely on the amount of gold obtained in return 
for a certain amount of labour and capital invested. 


TWENTY miles from Berlin is situated the —- of Sperenberg, 
noted for the deepest well that has ever been s Owing to the 
presence of gypsum in the locality, it occurred to the Government 
authorities, in charge of the mines to attempt to obtain a suppl 
of rock salt. With this end in view, the les of a shaft or we’ 
16ft. in diameter was commenced some five years ago, and at a 
depth of 280ft. the salt was reached. The boring was continued 
to a further depth of 950ft., the diameter of this bore being reduced 
to about 13in. The operations were subsequently prosecuted by 
the aid of steam until a depth of 4194ft. was attained. At this 
point the boring was discontinued, the borer or bit being still in 
the salt deposit, which thus exhibits the enormous thickness of 
3907ft. e boring would have been continued in order to 
discover what descriptions of deposit lay under the salt, but for 
the mechanical difficulties connected with the further prosecution 
of the operations. During the progress of this interesting work 
repeated and careful observations were made of the temperature 
at various depths, The result confirmed very closely those which 
have been already arrived at under similar circumstances. 


THE most remarkable evidence of the mechanical science and 
skill of the Chinese so far back as 1600 years ago is to be found 
in their suspended bridges, the invention of which is assigned to 
the Han dynasty. According to the concurrent testimony of all 
their historical and geographical writers 1 , the com- 
mander of the army under Baou-tsoo, the first of the , under- 
took and comaieten the formation of the roads through the moun- 
tainous province of Shense, to the west of the capital. Hitherto 
its lofty hills and deep valleys had rendered the communica- 
tion difficult and circuitous. ith a body of one hundred thou- 
sand labourers he cut passages over the mountains, throwing the 
removed soil into odiegs, and where this was not sufficient to 
raise the road to the required height he constructed bridges which 
rested on the pillars or abutments. In another place he con- 
ceived and accomplished the daring project of suspending a bridge 
from one mountain to another across a deep chasm. These 
bridges, which were called by the Chinese writers, very appro- 
priately, flying bridges, and represented to be numerous at the 
present day, are sometimes so high that they cannot be traversed 
without alarm. One still existing in Shense stretches four hun- 
dred feet from mountain to mountain, over a chasm of five 
hundred feet. Most of these flying bridges are so wide that four 
horsemen can ride on them abreast, and balustrades are placed on 
each side to protect travellers, It is by no means improbable (as 
M. Panthier suggests), as the missionaries to China made known 
the fact more than a century ago, that the Chinese had suspended 
bridges, that the ideas may have been taken from thence for similar 
construction by European engineers, 





MISCELLANEA. 

THE Indianapolis Rolling Mill Company arenow operating two of 
Danks’ pud@ig furnaces in their rail mill. The company has a 
blast furnace in Clay County, Indiana. 

FRESH coal pits are about to be sunk in the French departments 
of the Nord and the Pas de Calais, discoveries having been made 
of coal deposits which are considered workable, The importance 
of the district from a coal mining point of view has been greatly 
increasing of late years, 

A PorTION of the nickel used at the United States Mint, Phila 

delphia, comes from Mine-la-Motte, Mo. An exploration of the 
Missouri mines shows a deposit 5ft. deep of a mixture of nickel and 
copper. It is estimated to be worth 600 dols. per ton. Prepara- 
tions are being made to ship these ores to England. 
_ M. VLEMINCKX, a member of the Belgian Chamber, has brought 
in a bill for aes male children under fourteen and female 
children under fifteen years of age from working in the coalpits. 
The Chamber of C ce of Mons points. out in its annual 
report that the collier must learn his businessin early youth, that 
there is already a sensible want of colliers, which would be greatly 
increased if the young apprentices were withdrawn, that therefore 
the price of coal would be considerably increased, and the colliers’ 
families would lose a great deal of their accustomed resources if 
the young people were prohibited from working. 

THE officers of Chatham Dockyard are now engaged in comple- 
ting the inspection and survey of the ironclad turret ship Glatton, 
to ascertain the exact amount of damage sustained from the balls 
fired at the turret from the Hotspur, in order to form an estimate 
of the probable cost of reinstating the turret in all its strength. 
The cost of the repairs will mance J be about £12,000, but no sum 
can yet be fixed. The vessel, which is in No. 2 dock, is still open 
for inspection, and among the visitors to examine the destruction 
caused by the shot are many foreign naval officers, who have first 
to obtain Admiralty orders before they can be admitted to the 
dockyard. Therepairing of the turret will not be commenced just 
yet, as a large quantity of material will have to be specially 
prepared to replace the damaged armour-plates, 


WHEN bricks are “packed” up to dry previous to burning 
them, much damage and delay are often realised from the effect of 
heavy rains upon them. How to obtain the full benefit of the sun, 
and at the same time to protect the bricks from rain by cheap and 
readily manipulated apparatus, is a problem the brick-makers 
want solved as speedily as possible. Covering with boards is a 
rude, cumbrous, and imperfect way of protecting them from rain ; 
and, besides, even if the bricks are covered in this way, the entire 
yard is flooded, and becomes a muddy mess, which it often takes 
several days of sun to restore to a comfortable condition. To 
cover the bricks and conduct the water from the yards without 
too much expense is a desideratum which (an American Exchange 
says) will well reward its discoverer, and greatly benefit the 
craft, 


On Saturday last the men it on the Albert Bridge works 
made an excursion to Hampton Court for the P of celebrating 
the popular festivity known as a “ bean-feast.” The contractor, Mr. 
Williamson, was unfortunately unable to be present, but his place 
was well filled by Mr. F. W. Bryant, C.E., who was assisted in 
his efforts to promote the success of the day’s “‘ outing” by Mr. 
Cargill, C.E., and other gentlemen interested in the proceedings. 
An excellent dinner, to which about eighty sat down, was pro- 
vided by the host of the Cardinal Wolsey, who, by the regard 
he paid to the quality and quantity of the viands, proved himself 
to “ thoroughly aware of the fact that those who are hard 
workers have good appetites. The minor sports, such as running, 
leaping, hopping, and other races, in which the boys contended 
for the money prizes, were all disposed of before dinner. After- 
wards a cricket match took place between two scratch elevens 
picked on the ground, and the “ noble game” was kept up until 





| it was so dark that, in order to see what to bowl at, it was neces- 


sary to aim at the batsman instead of the wicket. This, proving 
rather warmer work than the former bargained for, brought the 
day’s proceedings to a close. The vans and omnibuses were 
brought round, and, with a parting cheer for the promoters of the 
day’s pleasure, the party returned to town in the best of good 
humour and spirits, 


A curious accident has recently occurred to a reservoir in the 
north. Within the past ten days there have heen complaints as 
to the peculiar colour of the water supplied by the Fylde Water- 
works Company. It has had a very dark brown appearance, and 
has contained at times a heavy otie sediment. An examination 
of the chief reservoir supplying it—in Grizedale Fell, above Gar- 
stang—and an inquiry in the district constituting the “‘ gathering 
ground,” have tended to explain the cause of it, and reveal a state 
of things showing that damage to the extent of many thousands 
of pounds had been done, and that the works have been thrown 
completely out of order. During the late heavy rains a water- 
spout burst upon the fells of Bleasdale, above the waterworks, and 
this was so tremendous that it washed down vast quantities of 
peaty earth, ling, &c., into the reservoir. The rush of the con- 
verging currents was terrific, the reservoir was swollen 3ft. above 
the ordinary overflow, and it was feared by the man in charge that 
the whole place was going to be swept —~ » Luckily the prin- 
cipal embankment, which some time ago showed signs of weak- 
ness, and was afterwards ay neces stood the great pressure put 
upon it, The reservoir was, however, filled with refuse ; its water 
(many millions of gallons) was totally spoiled ; and it will take 
about five months to clean it out. It is calculated that the work 
of emptying the reservoir and of repairing it will cost about £2000; 
and that the total damage in loss of water, derangement of works, 
&c., may reach £20,000. Fresh supply pipes to feeders adjoining 
the reservoir will have to be laid, to partially provide for the ex- 
tensive district hitherto using the water. The supply for the 
vessels at Fleetwood and for the streets of that town, and of 
Blackpool, &c., has been stopped, and it is thought that the 

meral supply will have to be cut off every night, or at intervals 

uring each day, till the work of repair is accomplished. 


A staFF of engineers, under the direction of Mr, Stileman, C.E., 
are now busily engaged marking out the ground for ocean steam 
docks at Portishead, near the mouth of the Avon, as an outport 
for large steam, vessels trading from Bristol. The scheme was 

romoted by the Portishead Pier and Railway Company, who 

ave already executed pier works in the locality ; and the corpo- 
ration of Bristol subscribe to one undertaking to the extent of 
£100,000. Messrs. Barnett and Gale, of Westminster, are the 
contractors, and will be ready to commence operations directly 
the engineers have completed the prelimi surveys. The site 
of the pro docks consists of alluvial it overlying red 
marl, and is considered very favourable for the construction of 
such works. The outer part of the existing pier—measuring 
540ft. in length—will be available as a ee of the entrance to 
the new dock, while in continuation of the pier a new quay wall 
is to extend for a distance of 430ft., thus forming a guiding pier 
of 970ft. to the dock entrance. The entrance lock is to be 443ft. 
in length and 66ft. in width. The cills are to be placed at the 
level of 6ft. above low-water of spring tides, affording a depth at 

igh-water of 34ft. at ordinary springs and 25ft. at ordinary neap 
tides. The bottom of the dock is to be excavated to a depth of 
6ft. above the entrance lock, which will close in the part of the 
dock which is to be excavated to the full depth—28ft.—of water 
at high-water mean springs. The excavation of the dock to the 
full depth is to be restricted to about twelve and a-half acres, 
giving a length of 1800ft. and a width of 416ft. at the seaward 
end and 163ft. at the land end on the northern side of the dock. 
There is to be a quay wall measuring 1800ft. in length. The other 
sides of the basin are to be excavated with a slope of 2 to 1 all 
round, excepting such masonry as may be required in ¢ cti 
with the outer end next the entrance lock, 
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Iris certainly an extraordinary fact that in the collection of 
cotton manufacturing machinery now on view at South Kensington 
there should be but one loom. Messrs, Richardson, it is true, 
exhibit a loom, but, as stated by themselves, it is merely an old 


loom fitted with the very simple pneumatic arrangement described 
in the columns of THE ENGINEER of the 24th of May, for the 
working of the shuttles. Messrs, Hall and Udall also show a 
model of a loom for cotton velvets, but the loom shown by Mr. 
Davies is the only one in the Exhibition which gives an idea of the 
perfection to which the English power loom has been brought. 

The improvements embodied in the loom of Messrs. Davies and 
Yates consist in what are called the “ positive letting off” and 
“‘swell motion,” the objects of which are to equalise the strain 
upon the warp threads, and consequently prevent their being 
broken, and to allow when necessary of the employment of inferior 

ualities of warp ; to protect the healds from undue strain when 
the threads of the warp are lifted to form the shed through which 
the shuttle passes, by the regulation of the tension of the warp 
threads ; and to save the too rapid wearing of the reed by keeping 
the warp perfectly tight when the reed is engaged in beating home 
the weft shot. The importance of these objects in respect to the 
saving of time and wear and tear of expensive parts of the loom 
are self-evident. 

Another object attained is the replacement of the weights used 
in the old method of checking the advance or “delivery ” of the 
warp, by a spring, and thus getting rid of the vibratory action of 
the weights, which certainly absorbs a portion of the driving 
power and interferes with the steadiness of the loom. When we 





| consider the accumulative 
that in a weaving loft in w 
at work each one must influence the working of all the rest, and 
the evenness of the cloth produced must suffer in proportion. 

The means b : 
be understood by reference to the accompanying figures. 

Fig. 1 represents the back of the loom with the improved ar- 
rangement of letting-off apparatus. Fig. 2 represents a sectional 


the “sley” is beating home the weft shot. 


levers b', b', supported by the bracket secured to the framing c of 
the loom immediately above the flanges of the warp beamd, The 
upper or shorter levers 6, 6, carry or support a rod ¢ wy under 
a supporting the warp threads as they pass from the beam d of 
the lower or longer levers b', b', carrying a rod f that lies against 
the yarn of the beam and passes under the last fold or lap of the 
warp ends. The upper levers carrying the rod ¢ are supplied with 
projecting brackets y, g, which support an adjusting screw and 
nut hk, The lower end of this screw underneath the bracket g is 
connected to a rope or chain k, which passes first around the | 
pulley of the warp beam, then under a carrier — U connect 

to the lower frame of the loom below the warp beam, after which 
it passes onward and is attached to a rod connected with one end 
of the reversible lever n, the fulcrum of which is secured to the 
link m forming part of a helical or coiled spring i. 
connects the ends of the two ropes or chains 4, k. 





tighten up the ropes or chains /, k, passing around the drag pulleys 


elevation of the loom, showing the position of the apparatus when | 


| 


ower of vibratory action, it is evident , of the w 1 
hich a large number of power looms are | action of tightening up these ropes or chains through the medium 


which the above objects are effected will readily | loom in action, the beating up of the cy 
| shot (at which time the crank is on its 
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beam d@ connected to the coupling springs 7. The 
of the nuts and screws h, h, is continued until the required tension 
of the warp is secured. When the tension is obtained, and the 
when closing in the weft 
ront centre, as shown at 


| Fig. 2) draws forward the top rod ¢, thereby causing the lower 


In these figures a is a rod forming the fulcrum of the | 





This spring | 
The tension of | 
the warps is first adjusted by the nuts and screws h, h, which | 





rod f to exert a pressure upon the warp threads which gives an 
excess of tension to the same at the time of beating home the weft 
shot. On the return of the sley the upper rod or bar e is 
caused to incline outwards by reason of the action of the spring i 
through the medium of the ropes or chains k, k, causing thereby 
the lower rod f against the beam to become relieved, so as to 
reduce its tension upon the warps, simultaneously with which the 
ropes or chains encircling the drag pulleys of the beam are also 
eased, which allows the necessary quantity of yarn to be drawn 
easily from the w beam sufficient for the next pick, and the 
healds to open the shed without strain or tension upon the yarn. 
Again, as the diameter of the beam becomes reduced with the 
delivery of yarn therefrom, the lower tension rod f is carried with 
the passing warp threads gradually nearer to the beam, thereby 
effecting during the delivery of the yarna proportionate reduction 
of tension to the spring forming the coupling between the ends of 
the ropes or chains k, k. When it is desired to let back the warps 
a temporary release is given to the beam through the medium of 
the lever n, which, when pulled over into a position the reverse of 
that shown at Fig. 1, ale the spring 7, the original tension 
being readily obtained on recommencing weaving by passing the 
bar into its original position. 











THE ARTESIAN WELL AT PASSY. 
(Concluded from page 92.) 
At this time the actual outlay amounted to about £16,000. 
Two years more of determined and difficult work scarcely suf- 
ficed to repair the accidents which had happened. In the first 
place a cast iron tube three metres in diameter, more than an inch 


following, by the application of powerful pressure above and clear- 
ing out below, it descended to a depth of 148ft. ; but the con- 
siderable pressure brought to bear upon the tube, and probably 
the pressure of the soil, had broken it in several places; pumps 
were now brought into play to clear out the well and allow the 
descent of workmen, we y means of loops and bolts united the 


the clay soon caused this attempt to be relinquished. It was 
then determined to construct a wrought iron tube, strength- 
ened with angle iron within, with a cutting edge below of 
24 metres in diameter ; this tube was introdu within the cast 
iron tube, and by means similar to those which had been applied to 
the cast iron column it was forced down to the depth of 47ft. ; by 





in thickness, and strengthened with ribs, was passed through the 
coarse calcareous stratum and th2 funnel-like eayity which h m 
formed beneath it. This work was commenced in the very ae 
ning of the month of February, 1858, and in the month of October 


Ilcap or THE Passy WELL. 


various parts of the broken tube, which was furthermore 
strengthened by pieces of stiff iron goat and then an attempt 
was made to continue the sinking of the well with a diameter of 


three metres bymeans of wooden tubbing, but the mobile nature of 


pone and clearing out within this new tube the greater part of 

the en and bent pieces of tube and apparatus which lay in 

way of the extension of the well was at length removed. j 
uring this last named operation the upper part of the cast iron 
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tube, being compressed by the sand and by the concrete which had 
been poured in to fill the upper went op euveutan bea bo 4 
coarse argillaceous stratum, e i tion throug! 
the sand, remained in place ; but the lower of it, which was 
in contact with the moving clay, had a tendency to descend and 
break away from ag —_ and straps oe ap wen it - 4 
upper portions, pping was extremely dangerous for the 
be at work within, threatening them with an invasion of clay and 
water. A strong wooden frame ee go by twenty-four 
iron tie-reds was therefore introdu and let down to the 
lower edge of the cast iron tube, which was then lined with rubble 
and cement to a depth of 20in., thus setasing its diameter to 
rather less than two metres (as shown in the accompanying 
section at A.) This masonry, executed while water was issuing 
from all the fissures of the cast iron, although it bound ther 
all the parts of the tube and kept out the sand and clay, still allowed 
great quantities of water to wy and this rendered the clearing 
out of the well difficult and the labour of the men very irksome. 
About the commencement of November, 1859, however, a second 
late iron shield was got down to the depth of 170ft. and about 
in. into the chalk; by this means the débris which had 
encumbered this part of the well was got up. 
The accident was now repaired, and it only remained to clear out 
the lower bore hole ; there was no difficulty in doing this in that 
part which passed through the chalk, where there was no fear of 


slips. 

Tn order, however, to facilitate the work of boring and the 
descent of the final tubbing, as well as to unite the various portions 
of the tubbing of different diameters, a plate iron tube rather more 
than 5ft. in diameter was introduced into the well, and coated on 
the outside with pure Portland cement, This last operation 
allowed the well to per ape out, and engineers and others were 
able to descend to the of 6ft. in the chalk, in order to find 
the last vestiges of the broken tubes and apparatus, and to ascer- 
tain the state of the boring. Thus, after two years of incessant 
labour, the well was reinstated in condition down to the chalk, 
The cost of this second series of operations was about £9600. 

The third period of the operations now commenced ; it was 
determined that the boring, &c., should be recommenced with 
Kind’s system, under his direction, but with the supervision of the 
engineers of the Bois de ae pe The work went on without 
difficul during the whole of the year 1860. After having cleared 
out the boring to the former depth of 1700ft., which had been 
reached in 1857, the boring was continued in the marl below the 
chalk about 40ft. Having arrived at this point, at which, 
according to the its obtained in the case of the Grenelle well, 
should be found the gault clay, it was thought prudent to put 
down the final tubbing, which was of the diameter of about 3lin. 
This lining was formed in the following manner:—The lower portion 
46ft. in length, consisted of a bronze tube or “ lantern” ‘orated 
with longitudinal slits 9in. high and 1}in. in width, and 18in. apart 
from other ; the object of this perforated tube was, if it could 
be got to the bottom of the boring, to allow the water to pass 
freely from the stratum of green sandstone. Above this bronze 
lining the wooden tubbing commenced ; this was formed of staves 
spin. thick, bound together by iron hoops outside at distances of 

in. apart, This tubbing was further strengthened by three con- 
tinuous strips of iron plate acting as tie rods throughout its whole 
height, and in addition the lower part just above the brass tube 
was placed an exterior plate iron cylinder two-fifths of an inch 
thick. The whole is shown in the accompanying engravings. 

The descent of this tubbing was commenced at the end of the 
summer of 1860, and was effected without difficulty, and the boring 
being continued through the solid clay, the tubbing by the middle 
of April in the following year had reached the depth of 1786ft., the 
same at which water was obtained'’in the Grenelle well. At this 
depth, however, the great pressure of the earth stopped the descent 
of the tubbing, and all efforts failed to produce the slightest 
further movement. Under these circumstances it was determined 
to continue the boring with great caution, in the hope that the 
obstacles which prevented the descent of the tubbing might disap- 

ar. In this way the boring was continued more than 30. 
deeper, when the soil began to fall in, and it was not thought 
— to continue the boring further without any retaining 

ining to the well. Another tube formed of strong iron plate four- 
fifths of an inch thick, 162ft. long, and rather more than 27in. 
interior diameter, and pierced in the same manner as the bronze 
tube above described, was therefore ordered, and while this was 
being prepared means were taken to ascertain exactly the level of 
the supply of water by a boring 12in. in diameter. 

For purpose a thin retaining tube of plate iron 12in. in 
diameter was let down into the lower boring, and by means of a 
small tool and scoop the boring was pushed to the depth of 1884ft. 
below the surface of the soil, or about 1698ft. below the ievel of 
the sea, when the sand and water were reached. 

At first the water rose only to within 65ft. or 70ft. of the surface, 
but it gradually rose to within 15ft. or 16ft. of the surface, when it 
was stopped by the great accumulation of sand in the well, and by 
loss thro e fissures of the wooden tubbing. At the end of a 
few days these losses were sufficient to absorb the whole supply of 
this first water bed, which accorded very nearly with that of the 
Grenelle well. Or, at least, the ascensional speed of the water 
was not sufficient, in relation to the supply, to cause the artificial 
waters to rise to the surface of the soil, and the level fell gradually 
to about 40ft. below ground, at which height it remained. 

The supply of water obtained did not resolve the problem, 
which was to get it to the height of 78ft. above the surface; it was 
necessary therefore to continue the boring on a larger diameter, 
and toe down the new plate iron shield in order to protect the 
sides of the well below that point at which the wooden tubbing had 
been arrested. In order to do this the first operation necessary 
was to withdraw the thin temporary tube; when this had been 
effected the great new tube, which, with its retaining rods, 
weighed more than 30 tons, was got without difficulty down to the 
ened ec telin Renrenn ional toheer teen the cane 
progress of the , force was upon the w 
part of the tub which descended pers ply 18836. At 
this point, when the new iron tube still had full 60ft. of its length 
within, the tubbing came to a dead stand in spite of all the efforts 
made to force it down, and it was found by the samples brought 
up in the that the boring had entered a bed of v hard 
and ——- y. The boring was now continued thro this 
clay on the 24th of September, at the of 1906ft.; the stratum 
of green sandstone — length reached, and an abundant supply 


The means of ascertaining the exact amount of the yield of * 


water were not at hand; it was supposed on the first day that the 
uantity taken at the level of the ground amounted to between 
,000 and 25,000 tons Re twenty-four hours, but careful calcula- 
tions made later fixed maximum at about 17,000 tons. 
om water was loaded with clay; its temperature was 28 deg. 
‘en 
A serious and curious fact now occurred. The water of the 
Grenelle well had maintai its av reget 950 tons till 
° 


the day of the of the e of the Passy 
when it fell Ea S08 tenn, and siterwanks areteaiy 
descended to 615 tons per twenty-four hours. 

In thirty hours the artesian waters ing over a distance of 


about which separated the two had passed from 
the sate so the dymamie omdition, Equilibrium was established 
tons 
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higher, that is to say, to the height of 250ft. above the level of the 
sea. Moreover, much of the water might be lost in the chalk, and 
still more in the sand beneath the loose calcareous stratum by the 
fissures of the tubbing, which was not staunch. This loss might 
augment in enormous proportions under the pressure of the water 
in a column 78ft. high, Before raising this column it was deter- 
mined, therefore, to fill up the false well, or space existing between 
the outer circumference of the tubbing and the inner circumference 
of the boring, with a wall composed of Portland cement and con- 
crete. 

This operation was completed on the 25th of October. 
Whilst it was being executed the yield of water was maintained 
between 16,000 and 16,700 tons per twenty-four hours. A 
temporary column was then set up to 25ft. above the level of the 
soil, which was also that of the delivery point of the water of the 
Grenelle well. At first the yield of the new well at this height was 
only 4170 tons, but it rose rapidly to 8900 tons, and finally 
remained at 8200 tons till the 7th of the following December, 
Dering this period, in consequence of the equality of the pressure 
in the two wells, the yield of the Grenelle well increased about 
one-tenth, rising regularly from 613 to 691 tons per day. 

On the 7th of December the ascensional column, which was 
made of the same diameter as the wooden tubbing of this well, was 
completed, and it was determined to set it up in parts in order to 
ascertain the supply of water at various levels. The following 
striking results were obtained by these experiments :—Amount of 
water at the level of the soil, that is to say, 53°17 m. above the 
level of the sea, per twenty-four hours, 16,000 tons ; at 59°32 m. 
the average was 12,620; at 65°25 m., 10,495; at 73°15 m., 7420; 
and at 77°15 m. the required level for distribution, 6200. At this 
last elevation the wales bentin promptly clarified, and wasemployed 
during the whole of the year 1862 for the supply of the lakes in 
the Bois. Since that time, however, the supply underwent a 
sudden diminution, falling from 6200 to 3300 tons, and becoming, 
moreover, surcharged with earthy matters. 

The quantity of matter in suspension and the mixture of clay 
and sand now rendered the water unfit for the service, and it was 
determined to receive it again at the level of the soil, in order 
by increasing the velocity to clear it of the solid matters which 
nbounded in it. The yield at the surface of the ground now was 
only 8100 tons instead of 16,000 tons as before, and the following 
April it fell as low as 4300 tons. 

These variations showed that the soil had given way at the 
bottom of the well, which had become choked, but the principal 
cause was the loss through the fissures of the tubbing at that part 
which traversed the stratum of sand lying between the chalk and 
the loose calcareous deposit of the Paris basin. It was indispen- 
sable that this should be remedied, or the whole yield of the well 
might be lost. The work of clearing out that part of the false 
well which corresponded with the loose calcareous stratum was 
performed without difficulty, but when the interior of the great 
cast iron shield put down after the great slip of 1857 had been 
reached, which depth corresponded with the level of the supply 
of water in common wells, it was necessary to pump out the Biss 
7 order to clear it out and ascertain the condition of the iron 
shield. 

This operation became extremely troublesome on account of 
the influx of the water. The first fault in the tubbing was 
discovered and repaired at the depth of 21°30 m., and it was con- 
jectured that others existed too serious to allow the workmen to 
continue the work. In order to discover the position of the 
fissures quantities of charcoal dust were thrown in, which stopped 
the outlets for a time, and enabled the engineers to ascertain 
that the principal faults were at a moderate depth, about 
31 m. below the surface of the soil. In order at once to sup- 
press the losses for a time, and also to prot the lives 
of the workmen against any sudden influx of water, a wrought 
iron cylinder 86 m. long and 0°72 m. interior diameter was intro- 
duced within the tubbing, and its lower end packed tightly, so as 
to prevent the water making its way in between the two. This 
operation at once raised the yield of the well to 7500 tons. The 
work was then carried on until, after great difficulties, the false well 
was cleared out to the depth of 58°50 m., or the level of the loose 
calcareous deposit, Below this there was not room for the men 
to work between the shields. However, the work could not stop 
there, where the soil was so permeable to the water. A new 
mode of proceeding was, therefore, adopted. A number of holes, 
1ft. in diameter, were bored in the chalk all round outside the 
iron shield, and then the intermediate soil being broken away, a 
complete annular opening was produced ; and then the iron shield 
was got down to the depth of 60°40 m. (196°30ft.)—that is to say, 
to the depth of 6ft. in the perfectly homogeneous chalk. 

In order to prevent the possibility of fresh accidents the whole 
of the false well around the iron shield was filled with Portland 
cement up to the level of the loose calcareous stratum, and above 
this the space was filled up with a ring of the same cement with 
concrete behind it, The tubbing was thus embedded in a per- 
fectly compact monolithic mass, in all the permeable parts of the 
well to the level of the surface of the ground. 

While the above operations were being carried on around the 
exterior of the well, soundings were executed to ascertain the 
state of the lower borings. It was found that the sand had risen 
to such an extent that it filled 14m. of the boring. This sand 
was got out gradually, and the flow of water increased rapidly in 
proportion, When the sand had been reduced to 660m. the 
yield of water had risen to 14,000 tons per day at the level of the 
ground. During these operations the boring was carried nearly 
3m. deeper, reaching 582°86 m., (1894°30ft.). The well, therefore, 
passes through the first stratum of sand lying between 577 m. and 
579°60 m., and penetrating to the depth of 3°26 m. into the clay, 
which extends from 579°60 m. to 586m. between the two great 
reservoirs of water. 

The experiments made to ascertain the flow of water from the 
well at different altitudes having shown how great was the dimi- 
nution in proportion to the height above the soil, the municipal 
authorities determined only to raise the water to the height of 
58m. above the level of the sea, instead of 77 m. as originally in- 
tended, the former height being just sufficient for the supply of 
the lakes in the Bois, 

The water is conveyed through a curved conduit, one end of 
which is fitted on to the top of the tubbing of the well, the other 
end terminating in a basin situated between the Avenue Aylau 
and the Avenue de l’Empereur. Other conduits connect this 
basin with the lakes in the Bois de Boulogne. ‘The supply varies 
between 9000 tons and 10,000 tons per twenty-four hours, and the 
water contains a good deal of sand, but not sufficient to obstruct 
the conduit pipes, and the Passy well now supplies the lakes 
with perfect regularity. 

We are indebted for the above particulars to M. Alphaud’s work 
on the works executed in Paris.* 

The skill and yom gee exhibited in connection with this 
well are beyond all praise, and it is only to be lamented that the 
first calculations respecting the work proved so terribly below 
the reality. We are not told what was the cost of the last stages of 
the work, but it must have been very heavy—brass and iron 
cylinders and shields 162ft. to 280ft. long, and from 30in. to more 
than ft. in diameter, one weighing upwards of 30 tons, are not 
produced and got into position for a trifle. 

It is a curious fact that while the water at the Grenelle well is 
said to be excellent drinking water, that of the new well of 
Passy is strongly impregnated with sulphuretted hydrogen, and a 
stranger suddenly coming upon the basin in the Avenue d’Aylau, 
with its smoking mephitic water, might fancy himself at Harro- 
gate. The basin is placed in the centre of an ornamental piece of 
ground, and the seats around it are constantly occupied by in- 
valids. It is surprising that baths have not sprung up in the neigh- 
bourhood of the well. 





ana Les Promenades de Paris,” Par A, Alphaud. Paris: J. Roths- 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
THE MONT CENIS ENGINES. 

Srr,—I observe in the review of the life of the late Mr. 
Brassey, which appeared in THE ENGINEER of last week, when re- 
ferring to the Mont Cenis Railway, it is asserted that some dis- 
appointment arose ‘‘ owing to the malconstruction, or rather the 
defective design of the engines.” As the designer of these engines 
I should be glad to learn on what grounds such a statement is 
made, as I thinkit would be more correct to say that the difficulties 
experienced were the result of defects inherent in the scheme 
itself. That malconstruction existed I can prove, and that some 
error of design may have occurred is, I think, not unlikely ; but it 
is well known to those interested in mountain railways that these 
were the first engines ever designed and constructed on this new 
and untried principle, by which passenger and goods traffic on long 
inclines of one in twelve was practically carried out, and that up 
to the present date no other engines on the central rail system 
have been produced which in actual working have given a better 
result. I accept the full responsibility of the design, though I may 
mention that it was submitted to, and passed, by the directors of 
the undertaking, among whom were several well-known engineers, 
before the construction of the engines commenced, and in a letter 
sent me by Mr. Brassey on the completion of the rolling stock and 
consequent termination of my engagement with the company, he 
states that he is satisfied I have “done all for them which our 
present knowledge of the system will admit of.” 

The truth I believe to be that we were all mistaken as to the 
amount of wear and tear incurred by the complication of the 
horizontal wheel system. Your own pages will show that I was, 
if not the first, certainly among the first to point out and fully 
admit the great disadvantages attending that complication ; but 
up to the present time no one has practically remedied it. I have 
been, however, so fully convinced of the importance of this point 
that I have recommended a design of central rail engine with 
vertical wheels which was illustrated by you some years since, 

When, however, “‘a defective design” is spoken of, this certainly 
implies that improved arrang ts are possible—if so, I may ask, 
why were they not carried out in the engines built after my con- 
nection with the company ceased? The Mont Cenis scheme proved 
to be correct in a scientific point of view, the engines took up the 
full loads which I had stated they would take, but as a commercial 
undertaking it was very far from satisfactory, and I believe the 
same result will attend the making of any but very short lines 
with any of the central rail engines hitherto constructed. 

The work which you have reviewed appears to me to do but 
scant justice to the late Mr. Brassey’s technical knowledge and 
capabilities, but if the history of the Mont Cenis project had been 
included in one of its chapters, it would have proved by no means 
the least interesting, in an engineering point of view, and would 
have shown conclusively that the disappointment experienced in 
connection with this work arose from a variety of causes, of which 
the general public never had, and probably will never now have, 
any idea. A, ALEXANDER. 





THE RIG OF HEAVY SHIPS, 

S1r,—So much do men-of-war of the present day vary in form, 
and in almost every point, from our ships of former times, that it 
is fair and r le to ider whether a readjustment aloft 
might not be adopted with advantage. 

It has been found necessary to raise the weights considerably in 
the new type of ship, both in turret and broadside ships, in order 
to fight the guns and protect the battery. This, added to the 
immense thickness of the armour so placed, must cause ships to 
be tender under sail, and consequently would appear to call for a 
reduction in the mastings of the ships. Moreover, it has been 
proved on the several trials of sailing, as described in the 
Times, that the sailing power of these heavily clad ships is but 
indifferent, 





Fic.! 

















The placing of large quantities of ballast in such ships to 
enable them to carry heavy masts, which we know must injure 
their power as steamships, appears to be inconsistent with the 
advances we are making in other respects. A rig is desired better 
suited to such a class of ship, and more resembling the rig of our 
paddle-wheel steamers, which has been a great success. We must 
now acknowledge (what is a fact, whether we acknowledge it or 
do not) that in these heavy ships sailing power must be auxiliary 
to steam power, and not steam auxiliary to sailing. We 
undoubtedly have heavy ships that’ would be better without any 
masts at all, but they are for especial purposes, such as inshore 
work, and home defence, or to rendezvous at any part of the coast 
when required, But in cruising ships that can save coals ona 
voyage, that can remain off a port to watch an enemy, sail 
power is indispensable. To effect the improvement that appears 
so desirable in the rigs of heavy ships it will be necessary to 
provide a lower mast with a long mast head, utilising the mast 
from the deck to the cap Uz setting on it a course, a topsai 
This fitting is general in ships of all the merchant navies of the 


world. A pole topmast should then be fitted abaft all, which b 
a cutting of the top, to let it clear when below the cap, will 
enable the topmast to be within a few feet the length of the 
lower mast from the deck upwards. We should thus have a 
moderate topsail with a small topgallant sail, ; 





In clearing for battle, or preparing for bad weather, the upper 
yards would be sent down and the topmast struck, so that there 
would be nothing above the lower mast, although the means of 
setting a topsail and course would be still provided. 

In plain language, the topmast is quite independent of the 
lower mast, the ship can cruise with or without it, and send it up 
and down while she is under sail. 

The dimensions are entirely under the command of the builder 
and designer. Before closing these few remarks, it is well to 
observe that this arrangement is by no means advisable for ships 
that require full sail power, such as a flying squadron ; but it is 
—on recommended for ships that should be essentially steam 
ships. 

Lower mast iron ; Moderate in length ; long mast head to be 
extra secured with capstay and shrouds. Lower yards: as fitted 
at present. Lower topsail yard fixed beneath the cap, so arranged 
that the topsail and course can be carried without a topmast. 
The top to be reduced in breadth and weight. Trussel trees : 
Strong for the et of the top, topmast, fid, &c.; the caps as 
now fitted with the addition of the strong lug bolts on the upper 
ae for topsail lifts, &c.; fore cap, lug bolts for inner jib stay, 
halyards set to bowsprit cap in lieu of fore topmast staysail now 
in use. Pole topmast and topgallantmast in one, length deter- 
mined by lower mast, the head to be 1ft. below the cap, the 
heel not less than 1ft. Gin. clear of the deck. 

To be fidded abaft all : The top to be cut to permit the mast to 
be free when clear of the cap, opening in top to hinge after cross- 
trees in halves, One light cross-tree fitted to the funnel, also 
lug-bolts on hoop beneath funnel ; the rigging on the funnel fitted 
as topgallant rigging, set up with tackles (for overhauling lee 
rigging in light weather for bracing up). Upper topsail yard light 
as can be with safety, topsail ditto fitted with two reefs, lifts and 
braces fitted with clasp hooks, the yard to be sent up and down, 
sail bent as a topgallant yard. Sail tackle fitted for the purpose 
as in paddle-wheel steamships of old, Topsail tye rove on the 
bight, to hoist on both ends ; tye block to unpin on sending the 
yard down ; no unreeving tyes. Topgallant mast and yard as 
usually rigged and fitted; trysail mast to be fitted abaft, heel 
resting on the chock on the deck, head bolted through the top for 
the topmast to work freely between it and the lower mast in 
fidding and striking. When shifting the topmast this trysail 
mast must be unstepped. Studding sails, boom irons fitted to ship 
and unship ; home station not required ; foreign service ; lower 
studding sails as now in use ; topmast studding sails, jib cut heads 
to set from the upper topsail yards cut as spinakers, Stay sails 
to be carried in every available space. 

The advantage of this fitting as compared with present rig. When 
preparing for battle or ramming you are struck down to the lower 
masts in a few minutes, with the power of setting a topsail and 
course ; you save the present heavy topmast, with all its fouling 
gear for the screw ; you can carry a topsail and course independent 
of your topmast, while fidding or striking masts; your lower masts 
have extra security from the cap ; when the topmast is struck it 
can be lowered through a hatch in the deck into a trunk, resting 
on the heel on the bottom of the ship. 

©. F. ScHomMpBerc, Rear-Admiral, 
THE WRITING BALL, 

Srr,—On reading your Copenhagen correspondent’s very able 
letter upon the Great Northern Exhibition, we feel very pleased 
that the “writing ball” has ay apace itself so favourably upon 
his mind, and grateful to him for mentioning our name as the 
proprietors of the British patent for this invention. It ought, 
however, perhaps to be named that, even before we bought this 
patent, several instruments were ordered for the Great Northern 
Telegraph Company’s stations, of which one, or perhaps now two, 
are at work at their Newcastle-on-Tyne station, where it gives, we 
are informed, great satisfaction. HOLTEN AND Co. 

82, Gracechurch-street, London, E.C., 

August 8th, 1872. 
FLOATING TUNNELS, 

Stmr,—In your impression dated July 5th you give, under the 
head *‘ Railway Matters,” a short description of a floating tunnel 
which has been planned to cross San Francisco Bay from the main- 
land to Goat Island. This description of tunnel is quite original, 
I believe, for it was designed by me more than four years since. 
4 — moreover, fully illustrated in your journal of August 12th, 

70. 

The invention consists in the adoption of a water-tight tube, 
made to float at any required depth under water, simply by being 
sunk to the required level by the admission of water ballast, 
previous to the removal of which by pumping the tube is to be 
firmly tied down by chains to anchors, so as to prevent the possi- 
bility of its rising to the surface again. The natural buoyancy of 
the tube is thus neutralised by the holding-down chains when the 
tunnel is not in use, but is utilised to support the train itself — 
which relieves the chains en passant—when the tunnel is in opera- 
tion. The invention is based upon the fact that the buoyancy of 
the tube being slightly in excess of the weight of the train will 
effectually support undisturbed the load running through it. 
Unlike a bridge, the section of the tunnel is — irrespective of 
span, the structure being supported comfortably throughout by 
the water. Hence the economy. 

I will quote but one example of the many sites where such a 
tunnel would be invaluable, viz., at Constantinople, from Stamboul 
across the Bosphorus to Scutari—the connecting link between the 
European and Asiatic railway systems. The depth of water is too 
great for the construction of an ordinary tunnel with practicable 
gradients, and an overhead bridge would have to be constructed 
at an impossible height for the sake of the shipping. The distance 
is about a mile and a-quarter. A bridge has been calculated to 
cost three millions sterling, and a tunnel about two millions, 
while I have received offers to construct my tunnel complete, 
available for both railway and carriage traffic, at a trifle under 
£50 foot, or, in round numbers, for £250,000. 

I ¥ not doubt that this system, when thoroughly ventilated 
will come into universal use ; but not having any faith in patents 
I have published my invention for the public benefit : the least, 
therefore, I can expect is that persons using my invention will 
give me the credit of it—a matter more important to a young 
engineer whose name is yet to make than the mere question of 
£s.d. Imay mention that Messrs. Elliot and Co. have constructed 
a working model for the Turkish Government, which was a com- 
plete success. 

I should be much obliged if any of your readers can inform me 
of the proper address of the San cisco Railway Company, and 
the names of their engineers. THE ENGINEER going the round 
of the world, I would most respectfully request San Francisco 
papers in particular, and American journals in general, to render 
justice in copying this letter, so as to avoid all possibility of the 
risk of further “ counter claims.” 

J. L. Happan, Director of Public Works. 

Public Works Department, Aleppo, Aug. 1st, 1872. 





LIGHTNING CONDUCTORS, 


Sir,—At a time when the public mind is so occupied as it is at 
present on the subject of the importance of establishing a safeguard 
i ightning, I will, with your permission, offer a few remarks 
on the subject and describe a plan which obviates the difficulty ; 
a plan by no means novel, but to which sufficient attention has not 
been given, either by architects, builders, or the public generally. 
Considering with what ease and trifling expense damage 
lightning may be veublic buildioes ore is it not a marvel that all 


rivate as well as public b are not protected by means of a 
Tightning conductor ? 

The best form of conductor is constructed of galvanised iron (or 
what is still better, copper) rope, and is in close contact 
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with the building it is destined to protect. It is continuous in 
length, and is supported at intervals by straps of the same metal 


fixed to the b At the upper portion of the building is fixed 
a solid pointed rod, electro-gilded at the tip to prevent 
oxidation. The rend of the rod is fitted with a socket to 


receive one end of the rope, which is securely and metallically con- 
nected to it. As electricity passes over a smooth surface more 
readily than over one in which breaks occur, the fact of a conductor 
being continuous throughoutits whole length is a valuable feature, 
as is also the close connection between it and the building, as it 
thus becomes a safeguard against ascending as well as descending 
currents. The end of the rope may be either buried in the earth 
or be terminated in a tank of water, which should be in metallic 
connection with the earth. It is advisable that each stack of 
chimneys should have a separate copper rod, which may be con- 
nected with the main rope, with which, where practicable, the 





EXPERIMENTS WITH A NEW VERTICAL BOILER. 

S1r,—You have devoted much of your space from time to time 
to the consideration of various types of boiler, and you have not 
neglected the subject of vertical boilers, interesting to a very large 
number of employers of stearzpower ; may I ask you to permit 
me, as an old correspondent, whose signature will be familiar to | 
many ped st readers, to add to the store of information already 
contained in your pages, particulars of certain experiments recently 
carried out with a novel type of vertical boiler ? 

The boiler in question was exhibited at Cardiff by the Reading 
Ironworks Company, and was noticed at the time by your special 
correspondent. It has been adopted by the firm for use in con- 
nection with a very neat and substantial little horizontal engine, 
designed to prove that it is possible to supply users of steam power 
with something very much better than the Tittle abortions of three, 
four, and five-horse power with which the market has been flooded 
by makers who neither understand nor care to adopt the precau- 
tions necessary to secure a good result, both as regards durability, 
economy, and efficiency in steam engines of moderate power. At 
first the only boilers supplied with these engines by the Reading 
Ironworks were oat multitubular boilers set in brickwork. 
These boilers were found to be fairly economical and efficient ; but 
they were too inconvenient to be popular. The Reading Ironworks 
Company therefore determined to combine their engine with a good 
vertical boiler, and as the result of several experiments, they showed 
at Cardiff, in combination with their engine, what is known as the 
** Nozzle” boiler, from the peculiarity of the arrangement used in 
getting circulation through horizontal water tubes. This boiler is 
so simple that a very few words will suffice to make its construc- | 
tion intelligible. It is externally similar to most vertical boilers, 
except that it is rather lower than is usual in vertical boilers of simi- 
lar power. The shell is made in two portions, which can be taken 
apart at an angle iron joint ringrunning round. When the top has 
been raised the whole interior of the boiler is open for examination, 
cleaning, or repairs, The fire-box is circular, and from it rises a 
square uptake, to which at the top is fixed what I may term the 
root of the chimney, in a way too well known to need description. 
The fire-box requires no stays because of its circular shape. The 
flat sides of the uptake are prevented from collapsing by tiers or 
layers of tubes which extend across it. Each tier is placed at 
right angles to those next above and below it. The tubes are 
fixed by an expander, which sets them out just inside the plates, 
so that the heavier the pressure the more likely are the 
tubes to be tight. “The tubes are only about jin apart, 
and each layer acts the part of a sieve or strainer, 
breaking up the column of hot gas ascending to the chimney, 
and ena! ~ it to impart its heat.to the water. This sifting, if 
I may use the word, of the gas for heat, is a noteworthy feature in 
the boiler; it is a — impossibility for any portion of the hot 
gas to get to the chimney without first coming in contact several 
times with metal. In ordinary fire tube locomotive boilers it is 
possible for much of the gas to escape to the smoke-box down the 
centre of each tube without ever coming in contact with metal at 
all, and this is still more likely to happen aa the tubes are larger; 
but in the boiler under consideration such a thing is, as I have 


Statement of Results of Experimenta with Nozzle Boiler, ! 








gutters, &c., round the house should be brought into metallic 
connection, The advantage to be gained by this is that as the 
rod only guards an area in any direction equal to its own height 
above the height of building it is intended to protect, an extra 
safeguard is thereby obtained. In cases where it might be con- 
sidered a disfigurement to carry a rope outside a building, there is 
no reason whatever why it should not be carried down inside the 
house. For be it remembered that when lightning has a clear path 
to the earth there is no danger to be apprehended, The real 
danger is when its path is obstructed or its course broken. 

It has been suggested that the copper rope should be connected 
with the water pipes themselves, and thus save the expense of the 
rope. This, however, I consider objectionable. If the pipes are 
made of lead there isa possibility of the lightning spark fusing them, 
and thus causing no small inconvenience ; while, on the other 
hand, if they be of iron, the joints indoors are frequently packed 


said, impossible. Cross tubes have, I know, repeatedly been used 
in vertical boilers before ; but when of moderate size they have 
always been set on an incline to obtain circulation, and a little 
reflection will show that the boiler mast be made higher in this 
way than when the tubes are horizontal and at right angles, not 
only in the ratio of the super-elevation of one end of each tube, but 
in that of all the vertical rows of tubes, Thus, if there are ten rows 
of tubes so raised at one end by, say, an inch, then the whole up- 
take must be made not lin. but 10in. higher, to provide room for 
them ; and besides this grave objection, there is one of even more 
moment found in the fact that it is difficult to the last degree to 
make any but very small tubes tight in a plate which they do not 
enter“exactly at right angles. Circulation is secured in the ‘* Nozzle” 
boiler by cast iron deflecting plates, so fitted to the ends of the 
tubes as to make one end virtually 3in. or din. higher than the 
other, or by bent elbows of cast iron, or “nozzles” inserted, two 
in each tube, one turning up and the other down. It has, I 
understand, been abundantly proved by experiment that the water 
will then rise through the turned-down nozzle and flow into the 
tube, while the steam escapes through the turned-up nozzle, carry- 
ing the water before it, and so producing circulation. 

Experiments having proved that a boiler thus constructed was 
likely to meet their requirements, the Reading Ironworks Com- 

vany had next to ascertain the proper dimensions to be given to a 

iler of any required power. In pursuit of this object three ex- 
periments were carried out last week by Mr. Alfred Barrett on 
the part of the firm. At these trials I was present by invitation, 
and as I think the results are likely to prove interesting to your 
readers, I venture to send a tabular statement of them for publi- 
cation. I may add that the experiments were conducted solely 
for the private information of the firm, and it was not until they 
had been completed, that I suggested and obtained permission to 
make them public as throwing some little additional light on 
questions connected with boiler engineering. If all makers of 
boilers would, when opportunity serves, conduct similar experi- 
ments, and place them at your disposal for publication, we should 
have a mass of most valuable information on which to act in 
designing boilers for any required purpose. 

But to resume. The object had in view in making the experi- 
ments I am about to describe was to determine what amount of 
heating surface in the new boiler could be depended on to supply 
steam to the little engines I have already spoken of, so that they 
might with ease be worked up to about twice their nominal power ; 
secondly, to determine how far economy of fuel would be pro- 
moted by the introduction of a small baffle plate just above the 
upper row of tubes ; and, lastly, to determine how much steam a 
boiler of given dimensions would make when hard pressed, and 
fired as fast as the coal could be burned. 

The experiments were conducted in the following way. The 
engine and boiler, standing on one bed plate, were united by a 
temporary system of pom. The bed plate was fixed over a pit in 
the erecting shop of the Reading Inonworks, and a strap from the 
fly-wheel led to a brake of the ordinary type, but of smaller size, 
the brake wheel being only about 3ft. in diameter. This brake, 
was loaded to 6-horse power, the engine and boiler being 


x 


PARTICULARS OF BOILER AND ENGINE, 


with red or white lead, which is liable to destroy the metallic 
connection. 

The cost of the apparatus is very trifling compared with the 
advantages it offers. A wire rope of copper of a sectional area of 
about +); or of an inch and about 60ft. long, which is sufficient 
length for a house of average height, costs only about £3 ; while a 
galvanised iron rope possessing a sectional area of about } an inch 
and the same length costs about a guinea, The finial of Zin. or din, 
copper rod drawn to a point and electro-gilded at the tip, and about 
6ft. long with socket, may be provided for a sum not exceeding half 
a guinea, 

Thus it will be seen that for a small sum a perfect safeguard 
against the disastrous effects of lightning may be provided. 

F, Resse. 


Harrow-road, W., August 23rd, 1872 





Electric Telegraph Works, Chippenham Mews, 
> 


nominally rated at 4-horse power to begin with, though it was 
soon found that the boiler was much underrated at this, As a 
matter of fact, the engine ran at 230 revolutions instead of 180, 
for which the load was calculated, and thus did 7‘-horse power 
instead of 6. The boiler was sheeted round with hair felt, but 
was not provided with wooden lagging, A small cast iron cistern 
was placed close to the engine and carefully levelled, so that when 
quite full the water would ov@™fiow at one corner only, It was 
thus possible to tell to an ounce whether the cistern was or was 
not full. Every pound of water pumped into the boiler during an 
experiment was carefully weighed on a delicate steelyard in buckets 
of 35lb. at a time. The coal used was Welsh, about the same 
quality as Llangenech. It was broken small, and supplied to the 
fireman in lots of 28 lb. ata time. It will be seen that the dura- 
tion of each experiment was short, and to eliminate the difficulty 
about determining the quantity of fire in the grate which attends 
such trials, a system was adopted which I think worthy of 
general adoption. Steam was raised to 50 lb. and the engine 
started, the water was then pumped up toa given level and the 
fire got clear and in good order. The pressure was then raised a 
little over 50 1b. and the feed was shut off. The engine was 
then allowed to run without further stoking until the 
pressure fell to 45 lb. This point reached, the water level 
was carefully and rapidly noted, and the experiment was 
held to begin from the moment the first shovelful of the 
weighed coal was put on the fire. Steam was then raised 
to the working pressure, 501b., and kept as nearly as possible 
at that during the experiment. The throttle valve was kept 
full open all the time and the engine never was stopped. Half a 
cwt. of coal being burned, the experiment was held to ter- 
minate the moment the pressure fell again to 45 lb. for want of 
fuel. It was assumed—and I think rightly—that the fire must 
have been then in precisely the same condition as when the{experi 
ment began, because all the conditions being the same, the pressure 
was the same. The cast iron tank was left full to overtlowing at 
the end as it was at the beginning of the experiment. The 
second experiment was conducted precisely as the first. In the 
third experiment the only difference was that the bricks were all 
‘taken out of the grate, which was then worked at its full area, 
four square feet. The revolutions of the engine were not taken, 
but were almost as before. A waste pipe, provided with a cock, 
led a portion of the steam from the boiler out through a window, 
as the engine could not use it all without being run too fast. Not 
a trace of priming could be detected even when the little boiler 
wagyevaporating at the rate of 700 lb. of water per hour. The 
engine was quite new out of the shops, and unadjusted. The 
cylinder is pot jacketed, and has only a single slide valve. The 
indicated horse-power in the two first experiments could not haye 
been much less than 8°5, and was probably more, I leave the 
figures in the table for the consideration of such of your readers 
as desire to form any opinion as to the merits of the boiler, only 
adding that so far as I am aware no boiler possessing but 66 square 
feet of heating surface has ever before evaporated 700 lb. of water 
per hour, at the rate of 8 Ib. to the pound of coal from cold feed, 
Leadenhall-street, August 27th, 1872. n. 


5 nominal horse-power, conducted by the Reading Ironworks Company, August 23rd and 24th. 
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FRICTION CLUTCHES FOR ROLLING MILLS. | 

Srr,—In an article on “‘Friction Clutches for Rolling Mills,” in 
THE ENGINEER of last week, you say—and I quite agree with you 
in the statement—that “‘the clutch, to be perfect, should be | 
adjustable during rotation, that is, should be slack at first (when 
first put into gear), getting tighter and tighter, until finally it is so 
tight that nothing which could be put into the rolls could cause 
it to slip;” but you go on to Say, in effect, that neither Steven- 
son’s nor Napier’s, ner, in fact, any friction clutch, can fulfil 
these conditions; and in the early part of your article you rather find 
fault with both Mr. Stevenson and myself for not being theoreti- 
cal enough in what we had tosay. Now,-I am not by any means 
disposed to undervalue theory, but in my paper read before the 
institute I Yo sera avoided all theoretical questions, partly for 
the sake of shortness, and partly because I did not think it a 
suitable place to discuss them; but Mr. Stevenson did venture 
when criticising the differential clutch to indulge in a little 
theorising, and 1e came to the same conclusion as you have done, 
only he stated it more dogmatically—that it was impossible it 
could have sufficient holding power and at the same time be 
ont “ being put into gear without a shock, or of being easily 

sen, 

In crneenien to these theoretical conclusions, we have the fact 
that there is not the slightest sound or any other indication of a 
shock when the Butterley clutch is started or teversed, and during 
the six months it has been in use it has never failed in its grip, 
though the attendant can always with one hand stop, start, or 
reverse the rolls, and I could not discover any perceptible differ- 
ence between doing so with bars a ton weight in the rolls and 
without anything in them; and I might add that I have tried if 





possible to produce a shock by reversing as rapidly as possible, but 
could not succeed. 





These facts at once upset all «@ priori considerations opposed to 
them, and change the province of theory from speculation as to 
whether the differential clutch would meet the requirements of a 
reversing rolling mill into that of explaining why it does so. 

I have no hesitation in saying from my experience uf the Butterley 
clutch that it does go into gear “slack at first, and go on getting 
tighter and tighter, till es | it is so tight that nothing that can 
be put into the rolls can make it slip,” if the attendant wants it 
not to slip; and I shall now say a few words on the theory of its 
action. 

It is well known that if one body is sliding on another it takes 
less power to keep it going than to start it from a state of rest; 


and it is also a fact, but not so well known, that in the case of | 
most surfaces sliding on each other the friction increases as the | 


rate of sliding diminishés, till the two surfaces come to a state 


of relative rest. It will be at once seen that if the differential | 


clutch is so proportioned as to be just self-holding when the fric- 
tion wheel and straps are going at the same rate, then it will not 
be self-holding when the one is patie. and the other stationary, 
and it will be still farther from self-holding if they are travelling 
in opposite directions; from which it necessarily results that, 
during the time of stopping and starting the clutch shaft, the rate 
of doing so depends on the power exerted by the man who is 
working the clutch, but that when the clutch shaft is at full speed 
in either direction it would hold for any strain. Practically at 
Butterley the reduction of the friction when the clutch is put into 
gear in one direction while the roll shaft is going the other, as 
compared with the friction when both are going the same speed in 
the same direction, is'so great that I have found it expedient to 
counterbalance the slowness of going into gear by making the 
hand-wheel by which the clutch is worked somewhat heavy, so as 


to act as a small fly-wheel, which enables the attendant to give an 

extra jam on the clutch when first put into gear. 
| What I have said above I believe to be the true theory of the 
{ action of the differential clutch, but neither the theory advanced 

nor any other can alter the facts. Rost, D, Napier. 

Glasgow, Aug. 27th, 1872. 
Srr,—In your leading article of last issue on this subject you 

state, ‘the clutch to be oer ct should be adjustable during rota-\ 
| tion ; that is to say, it should be slack at first and go on getting 
| tighter and tighter until finally it was so tight that nothing which 
| could be put between the rolls would cause it to slip.” In my ex- 
perience of the use of Mr, Stevenson’s clutch over a period of 
twelve months, I have found it fulfils the conditions you think 
necessary to be perfect. It can be brought gradually to the tight- 
ness required by allowing it to slip a half or a whole revolution, 

as circumstances demand, or as is necessary to obviate the noise or 
| shock of engagement. Mr, Stevenson's clutch fulfils another im- 
portant condition ; it slips when any undue resistance is offered to 
the rolls, which, in our case, has frequently prevented heavy 
breakages, and for the want of this slip in other mills such would 
inevitably have happened. I am glad of this opportunity of say- 
ing so much in favour of Mr. Stevenson’s friction clutch system, 
which he worked out here with great perseverance and success, 
and I may further state that I am satisfied it will be found in 
practice to be an improvement in reversing mills, hitherto unex- 
perienced in the manufacture of malleable iron, and it is only a 
matter of time ere its adoption becomes general. 

WILLIAM FERRIE. 

onkland Iron and Steel Works, by Airdrie, 
: August 28th, 1872. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la 
BE RLIN.—Messrs. A. Asner and Co., Th Betor den Linder. 
. LEIPSIOL_ALenowas wacked 

NEW TORE wrumee and Rocers, 47, Nassau-street 





TO CORRESPONDENTS. 


*," We cannot undertake to ae Seo Seerine 
+ divers intended for inarton in Tax ENGINEER, or contain 
i ied by the name 


@ nswers received by it may be for 
notice will be taken of 
these instructions, 

J. H. @affron Walden).—i/ you can procure No. 3 of our “ Portfolio of 

Working Drawings” you will find what you want. It is out of print, so 
that we cannot supply it. 

. W. (Eston).—The engine ‘‘ Cornwall,” on the London and North-Western 

Railway, has driving wheels over 9ft. in diameter. These are the largest 

drivers of the existence of which we are acquainted. > 

F. M.—The plan you propose will not work. The wheel would simply fll 

up with sewage water cease to revolve. You can use an undershot 
wheel to take advantage of the current, but if there is no fall worth speak- 
ing of the power will be very small. It will, in any case, be greater than 
you can obtain in the way you propose. 

TANNATR OF Sopa.—We are requested by Mr. Mason, of the North Shore 
Mill Company, Liverpool, to state, in reply to our correspondent “* W., 
that Mr. Mason has used with rauch success a boiler fluid made by Messrs. 
Ellis, Dobson, and Moore, 24, Blackstock-street, Liverpool. Mr, Mason 
does not state whether the fluid contains tannate of soda or not. 

H. C. C. (Bagillt).— There 1s no governor extant which will totally prevent 
variations in the speed of an engine, but there are various governors which 
reduce the departure from the proper speed to a very small quantity indeed. 
However, a perfect governor would no doubt be appreciated were it possible 
to produce it. Such a governor would have to make a correction in the 
admission of steam just before it was wanted instead of just afterwards, as 
is done by all existing governors. 

A. B. (Oxley,;Australia).— Your ii 


to 
ions which do not comply with 


J 


iry is extrenely vague. The rates vary 
greatly, according as they are for or short distances, the former being 
necessarily more per mile than the latter. We have got 
together a few rates for distances of about 200 miles, and they yield the 
Jollowing averages per mile :—Heavy iron manufactures, 24d. per mile ; 
grain, 14d. per mile; coal, 3d. per mile. Goods of light weight, and of a 
bulky and damageable character, ave carried at very much higher rates, but 
it is quite impossible to arrive at an average, even Jo. specified distances, so 
varied are the charges. 





WADDING SIZING MACHINES. 


(To the Bditor of the Engineer.) 
Sir,— we f of your readers give us the name and address of the 
makers of ines to size wad: ? MANUFACTURER. 


Manchester, August 22nd, 1872. 


ALUMINIUM SOLUTIONS. 
(To the Editor of The Engineer.) 

Srr,—Will any of the readers of Toe Encineer oblige by giving the 
following information :—What is the best solution from which to deposit 
aluminum upon plates of other metal for electro-metallurgical purposes ? 

Swansea, August 6th, 1872. ” M. 
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THE GAS SUPPLY. 


Dear coal must ultimately mean dear gas, despite the 
set-off in the shape of dear coke. Indications of this are 
—— a = both hw the Og tee — in the metro- 

e Imperial Company, havin pped a penn 
pe time ago, were glad rg ete f inet Midosbeme, 
The Commercial Company are now charging 4s. per 1000ft. 
instead of 3s. 9d. former company give 14-candle 
gas at 3s. 9d. and the latter 12-candle at 4s. The 
Chartered supply 16-candle gas at 3s. 9d., and can only 
obtain an alteration in the scale once a year, after an 
inquiry, conducted by the Board of Trade; application for 
which can only be made in the month of January, the 
Pp’ ings being regulated by the City of London Gas 
Act, 1868. The serious character of the rise in coal is 
shown by the fact that in the case of very large contracts, 
coal formerly delivered in the Thames at 12s, per ton is 
now as high as 22s. Cannel coal is stil] more seriously 





- 166,881 tons. The district of the 


affected. , which is being supplied at 28s. 
— 2 old contract, is now 65s. in the Firth of 

‘orth. How far the rise in the price of coke is likely to 
compensate for such an advance may be judged from a 
comparison between the price of coke last week and the 
price in the eorresponding week of 1871. At the latter 
period, that is to say, a year ago, the yard price of ordi- 
nary coke in one of the large gas works of the metropolis 
was 10s. and 11s, per chaldron, cannel coke being 6s. 
se the price for ordinary coke is 16s., 17s., and 18s. 
per dron, and cannel coke 11s. The future of the 
cannel gas manufacture is.anything but hopeful, and the 
day cannot be distant when cannel will disappear as a 
distinct supply in the metropolis. The Chartered supply 
of ordinary gas—as it is termed—with a minimum power 
of sixteen candles, involves the use of a considerable pro- 
_— of canvel, and affords a light of sufficient intensity. 

e cannel gas supply of the Western Company is pro- 
fessedly twenty candles, showing no great inferiority as 
compared with the ordinary gas of the Chartered. 

The effect of dear coal is also shown by the statement of 
the Imperial Company, who estimate that the enhanced 
cost of the raw material will make a difference to them of 
at least £75,000 a-year. The quantity of coal used by the 
Imperial Company during the year 1871 was 378,000 tons, 
or nearly one-fourth the entire quantity used for pur- 
poses in the — To London, therefore, the total 
difference on the basis of this calculation would be fully 
£300,000 a year. Of course the absolute rise in coal would 
represent a still higher amount. The evil is not yet press- 
ing in its full force, as the gas companies in several in- 
stances have contracts for coal still running at moderate 
prices. But Christmas will be a turning point. The price 
of iron is also an element in ing, and just now it 
has rather a remarkable effect on London. The Chartered 
Company a absorbed the Great Central, the City Gas 
Company, and the Equitable, are now the consumers 
of coal of all the London companies, their total for 1871 
being 397,000 tons, the Imperial coming next with 378,000 
tons. It is said that the C Company calculate on 
saving 5s. per ton on all coal carbonised at the Beckton 
works, as compared with the cost of making in Lon- 
don. Supposing this to be a little above the mark, the 
saving is yet so large as to offer a great inducement for 
making gas at Beckton instead of making it at any of the 
works within the metropolis. By the terms of their agree- 
ment with the Board of Trade, the Chartered Company 
are bound to discontinue the manufacture of gas at Black- 
friars within two years after the completion of the Beckton 
works. Beckton is not likely to be Enished just yet, but, 
as may be supposed, the company would be very glad to 
make all their gas at that spot if they could. At present 
the price of iron is the difficulty. In order to carry out 
the proposed extension of the Beckton works, a second 4ft. 
main must be laid down, the cost of which at current rates 
would be enormous, A few weeks ago the price of iron 
was such that the outlay for the main would have been 
more than double the estimate founded on the prices of 
last year. All that can be prudently done to extend 
the Beckton works is being accomplished. Brickwork, and 
everything that is not unduly enhanced in price, is going 
forward, and as soon as the markets will allow the iron- 
work will be taken in hand. A large contract is thus 
delayed, and the perpetuation of B riars as a manufac- 
turing station is prolonged. During the summer it has 
been found practicable to suspend the manufacture at 
Blackfriars, but next winter will find it resumed. Thus 
the price of iron affects that of gas, and the question is the 
more important to London, seeing that the consumption 
of gas in the metropolis is increasing with extraordinary 
rapidity. The sabalinen and pipes for the required 
extension at Beckton are reckoned to cost half a million 
sterling at present prices, instead of a quarter of a million 
under the prices which prevailed about a year ago. 

tion is still extending in the metropolis, the 
absorbent power being again exercised by the Chartered. 
The last acquisition is the Western Company. The com- 
et not yet complete, as it awaits the approval of the 
of Trade. But the shareholders of the two com- 
panies have agreed to the arrangement within the last few 
days, and October Ist is fixed for the commencement. 
The Western Company supply none but cannel gas. Their 
works are situated at K: -green, and their gas rental 
is £157,000 a year, their consumption of coal in 1871 being 
company includes 
Bromp' Kensington, Notting-hill, Kilburn, and a 
rtion of Paddington, with part of the parish of St. 
— a, a — includes S large un- 
occup! on which buildings are rapi ringing 
up, the of houses being of a character A se 
gas'freely. The company have enjoyed great p rity, 
and are likely to perpetuate it by ming united with 
the Chartered. 

Mr. Flintoff has lately been amusing the public by a state- 
ment that “a saving of £532,534 a year may be effected by 
the London gas companies alone by the adoption of the 
patent processes now in use, so that gas of improved quality 
ought to be sold in the metropolis at a greatly reduced 
price.” By the patent “now in use,” we may 
ae in | first and foremost the method invented by 
Dr. Eveleigh, for the carrying out of which the Patent 
Gas Company came into existence. So far as commercial 
results are concerned this process is still sub judice, East 
Barnet has been successfully lit by this company, so far as 
the mere fact of lighting is concerned, but whether it is 
done at a profit remains yet to be seen, Let the result be 
what it may, the gas companies have shown no unwilling- 
ness to adopt the process now referred to, or any other 
which offers to economise the cost of producing gas. We 
venture to say that the money expended by the leading 

companies of London in trying new methods for the 
manufacture and supply of fas if duly stated in account, 
would abundantly establish the faet that ge companies are 
really willing to try any “ new thing.” addition, there 
is the expenditure sometimes i by oe ey 








are allowed to try their schemes on the the 
company. There is also the time consumed by the com- 





pany’s officers in going to see what is to be seen of one new 
device and another. Anybody who knows the general 
conduct of the gas companies on this point must be quite 
aware that they are by no means indifferent to the merits 
—real or supposed—of new processes, from Colonel Szerel- 
mey’s — pipes down to the “steam stoker.” The 
South Metropolitan Company have tried the Eveleigh 
process on a small scale, and are about to try it on the full 
working dimensions. This they are doing, although they 
might otherwise wait for the report of br. Odling and 
Mr. Keates, who have been commissioned by the Patent 
Gas Company, the possessors of the Eveleigh patent, to 
test the value of the process in the most rigorous manner. 
The scientific inquiry conducted by these gentlemen has 
been of a somewhat protracted character, including—so far 
as we are informed—a very wide range of experiments, 
conducted at East Barnet and at Peckham. At the latter 
place the works are limited to a single bench of retorts, 
erected by Dr. Eveleigh. The invention of the Gas 
Generator Company is being tried at the Chartered Works 
in the Horseferry-road, as also the machinery of the Steam 
Stoker Company. It is not yet fully demonstrated that 
either the gas generator or the steam stoker will answer 
the expectations of their respective inventors ; but there 
can be no doubt, considering the rise in wages and 
materials, that the gas companies would be exceedingly 
glad of any contrivance which would increase or uphold 
their profits, 

The present gas referees appointed by the Board of 
Trade under the City of London Gas Act, 1868, go out of 
office at the close of this month. The Board of Trade 
have signified their intention of remodelling the court of 
referees, and accordingly will allow the appointments to 
lapse. But immediate reappointments must be made, and 
we think that the Board of Trade must already have 
selected the requisite parties. The present referees are 
Mr. R. H. Patterson, Mr. J. S. Peirce, and Dr. William 
Pole. It is thought that Dr. Pole will be reappointed, and 
that one of his colleagues will be Mr. Vernon Harcourt, 
who has paid special attention to the).sulphur impurity. 
Dr. Odling would probably have been appointed on the 
new bene but for his election to the professorship of 
chemistry at Oxford University. As usual,,a great deal of 
importance is attached to the sulphur impurity in gas; 
but it may be doubted whether it deserves all that has 
been said about it. A limit should be set somewhere; but 
Dr. Odling himself appears to think that the sulphur 
question has mn rather overstrained. Dr, Letheby is 
somewhat accountable for the exaggerated fears of the 
public on this point, having encouraged the notion some 
years ago that the companies were virtually polluting 
the atmosphere with “ oil of vitriol!” Some of the gas 
consumers were rendered very sonebenias in conse- 
quence, and a deal of nonsense was both spoken and 
written. To the present hour the question) is a source of 
trouble, the gas referees having pretty well come to grief 
over it. The Board of Trade wish to have the sulphur 
controversy settled, and we hope the new referees will be 
successful in this matter, us well as in the performance of 
their duties generally. 


EXPLOSIONS IN FLOUR MILLS. 

Most of our readers, no doubt, will remember the 
destruction by fire of a large flour mill near Glasgow on 
the 9th of July last. The fire was caused by an explosion 
which originated in the exhaust, and travelling yr 
the various conduits of the mill, like fire-damp in a mine, 
set fire to the woodwork. The occurrence caused some 
sensation at the time, not because explosions of the kind 
were previously unknown—for the high rates of insurance 
help to show that this was not the case—but because in 
this instance the attention of the comparatively uninformed 
public was attracted by the unusual gravity of the accident. 
A searching investigation into the circumstances which 

robably led to the explosion at the Tradeston Flour Mills 
_ been made on behalf of the fire insurance offices by Pro- 
fessor Macquorn Rankine and Dr. Stevenson Macadam. 
We understand that after having examined witnesses and 
documents relating to the history of fires and explosions of 
a like nature, they have reported that the primary cause 
of the explosion was the accidental stoppage of the feed of 
one of the pair of stones, which led to their becoming 
heated and striking fire. The fire thus generated inflamec 
the finely divided dust which was diffused through the air 
in the exhaust conduits and then passed on to the exhaust 
box. Thissuddenignition or flashing of theextremely inflam- 
mable dust diffused ¢ through the air would produce a very 
high temperature in the gaseous products of the combus- 
tion, and this would necessarily be accompanied by a great 
and sudden increase in pressure and bulk, constituting in 
fact an explosion. The first effect of this explosion would 
be to burst the exhaust box and allow the diffusion of dust 
and flame throughout the mill. A second explosion was 
the consequence, and the mill was reduced to ruins and the 
woodwork fired. They further believe that the stores or 

ies were set on fire partly by the flame and fire from 
the ill travelling along the gangway® and partly from 
the fall of burning materials ugh the skylights. No 
explosive or other foreign material was used in the manu- 
facture of the flour, and the steam boilers were found un- 
injured. No blame has been traced to the proprietors of 
the mill, or to anyone in their employment. 

Direct experiments were instituted by Professor Rankine 
and Dr. with the view to ascertaining the in- 
flammability and explosiveness of this mixture of air and 
dust. They have also calculated that when the theoretical 
proportions best suited to produce an explosion are exactly 
realised the pressure of the resulting gaseous products, if 
confined in a limited space, suddenly becomes equal to 
about eight times that of the atmosphere. It is probable 
that, in thisinstance, these theoretical conditions may not have 
been exactly reached, but still it is certain that a very great 
destructive pressure was produced. Now the question 
naturally arises, what precautions should be taken to guard 

inst such accidents in future, or at all events to mitigate 

eir destructive effects. The SS does not seem a 
very difficult one, The danger does not lie in the grinding 
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process proper,’ but in the plans for storing up the dangerous 
flour dust. So long as the grinding operations are carried 
on in the simple manner pursued in small mills, where the 
stones are merely boarded in, and where there is no 
exhaust, there can only be a limited amount of dust to in- 
flame, But it is otherwise when the exhaust is employed 
and the fine dust is drawn up into an exhaust box. There 
the flame drawn up from the stones must inevitably lead 
to « more serious explosion, and where many pairs of 
stones are connected with the same exhaust the danger is 
enormously increased. It is accordingly recommended 
that all receptacles in which the dust is collected shall be 
lightly constructed and placed outside the buildings, in 
order that any explosion which might occur in them should 
free itself at once and not be induced to travel back into 
the mill. The word “ receptacle” is understood to include 
exhaust boxes, stive rooms, smut rooms, and exhaust fans. 
The report also contains a suggestion that the well known 
principle of extinguishing a flame by causing it to pass a 
large cooling surface might be adopted, that in fact the 
dust should be made to pass through a number of metal 
tubes instead of through the exhaust trunk. It is, how- 
ever, pointed out that cold surfaces are also apt to cause a 
condensation upon them of moisture in the air, and con- 
sequently the tube system would perhaps be open to the 
disadvantage of being liable to become clogged by pasty 
depositions. Naked lights should not be used in a dusty 
atmosphere, and all gas jets should be protected with gauze. 
Finally, as the emission of highly heated particles from the 
stones is rendered more probable by the entry of nails and 
pieces of iron with the grain, it is strongly advised that 
the use of magnets to collect these metallic intruders 
should be made universal. 

It appears that these accidents are of very frequent 
occurrence, and their number has increased since the 
introduction of the exhaust. The fact, however, appears 
to be little known to the general public, and though 
mentioned in French and German treatises on flour mills, 
does not, as far as we can ascertain, appear in the standard 
English works on the subject. 


BOARD OF TRADE INSPECTION OP MARINE ENGINES, 

Ir would be difticult to deny that there is much discon- 
tent springing up among shipowners and marine engi- 
neers concerning the way in which Board of Trade 
regulations are framed and carried out; and it is quite 

ossible that this discontent will make its existence 
save very forcibly ere long. Not a few of the rules and 
regulations of the Board are based on conditions which 
have no longer any existence; while the system of inspec- 
tion is in many instances utterly inefficient, and in others 
vexatious to a degree. It is unnecessary for our purpose 
to review the whole of the regulations of the Board of 
Trade concerning marine engines and boilers, with the 
object of pointing out those that are bad, those that are 
good, and those that are simply useless. It will suffice to 
name two or three to explain our meaning. The object 
had in view by those who framed the rules is, of course, 
to provide for the safety of passengers in steamships and 
the crews manning them ; but it can be shown that not a 
few of the rules, being based on old systems of engineer- 
ing, now require complete revision to render them appli- 
cable toexisting methods of construction. Take, for example, 
the important questions connected with the construction of 
safety valves, which are well handled by one of our cor- 
respondents. Why should marine engineers and ship- 
owners be compelled to use dead weight safety valves 
instead of those loaded by springs or levers? The rule 
that only a dead weight should be used was based on the 
practice of days gone by, when boilers seldom carried at 
sea more than 10 lb. on the square inch. Six times as 
great a pressure is not unusual now, and the consequence is 
that weights now come to be measured not by the pound, 
but by the ton. Is it not a manifest mechanical absurdity 
to use three tons of cast iron, when a spring weighing a 
few pounds would answer the purpose? We can under- 
stand that the Board of Trade may object with just a 
show of reason, to the use of levers, because they may 
stick through corrosion ; but no such objection can for a 
moment apply to safety valves loaded directly by springs. 
Take, for example, the well-known arrangement intro- 
duced by Mr. Ramsbottom for locomotives. With this it is 
impossible to overload the valves, while the system of 
loading gives as much immunity from the chance of the 
valve sticking as any possible dead weight device. But 
we are not confined to the Ramsbottom arrangement. 
There are many others which will etfectually answer the 
same purpose ; and no engineer will find the least diffi- 
culty in producing a lock-up spring loaded valve 
which cannot be tampered with, and shall be _per- 
fectly efficient and quite certain to prevent any inju- 
rious accumulation of pressure. It is true that the Board 
of Trade just begin to feel that their action with regard 
to safety valves is a little absurd, and not long since we 
read with no small amusement an advertisement which 
appeared in our own and other journals, permitting the 
experimental use of spring safety valves with the utmost 
caution. It may be that the officials of the Board of 
Trade have some grounds, to them satisfactory, for ad- 
hering to dead-weight safety valves. But if so, we wish 
they would state them, so that the validity of the objec- 
tion might be fairly and freely investigated. As matters 
stand the officials give no reasons for the faith that is in 
them, and therefore leave themselves open to the accusa- 
tion that they are old-fashioned, arbitrary, and obstruc- 
tive in their notions; and this is not a pleasant reputation, 
nor is it likely to increase the respect in which the officials 
of the Board of Trade should be held, or to promote their 
influence. This matter of safety valves is, however, but 
one of many in which the Board of Trade manifests a 
want of due intelligence. As another instance, we may 
cite a rule which exists concerning the donkey boilers now 
used by the hundred, if not thousand, for working steam 
winches, washing decks, &c. The inspectors of the Board 
will not pass any boiler made with a bolted joint. Now it 
is highly desirable that all the portions of a donkey boiler, 
which is usually a vertical boiler, should be accessible for 


-invariability of these markings, 





cleaning and repairs. It is a common practice to make 
such boilers part near the bottom by a double angle 
iron ring and bolts, so that the whole top of the 
shell may be lifted off. But the inspectors - will 
not pass such a boiler, however well made. The shell 
must be continuous and the fire-box riveted in, so 
that if a tube should leak the fire-box must be cut out. 
In a word, the inspectors take care to shut the door for in- 
spection, and prevent the internal examination which is so 
desirable. It is by no means improbable that a form of 
high-pressure boiler, now finding favour for stationary 
pene, may be modified for steamboats. In this a num- 

r of horizontal tubes about 2ft, Gin. in diameter are used 
instead of one large shell. One head of each tube is put 
on with nuts and bolts, in order to permit the thorough 
examination and cleaning of the tubes. The Board of 
Trade inspectors would not pass such a boiler unless it was 
made with both heads riveted into each tube. Thus, in- 
stead of doing all in their power to augment facilities for 
examination, they stand in the way, and prevent engineers 
from providing that best of all methods of insuring im- 
munity from explosion—good inspection. 

As regards the strength of riveted bocler seams the Board 
of Trade are practically without any information. In this 
respect they are not much worse off, however, than engi- 
neers generally, All the existing theories of the strength 
of boiler seams are based on Fairbairn’s experiments made 
years ago ; and however applicable Fairbairn’s rules are to 
flat joints, such as those of girders, they are certainly not 
in any sense complete or satisfactory as regards the cir- 
cular seams of boilers, It is beginning to dawn on men’s 
minds that rivets are, as a rule, put very much too 
close, and Mr, Kirkaldy could teach us a great deal 
on this subject if he saw fit; yet the Board of Trade 
quite ignore all progress in this direction, and it 
was only the other day that we met with a case in which 
a high-pressure marine boiler, one of the finest pieces of 
work we ever saw, was refused a certificate because the 
rivets were spaced about one-eighth of an inch further apart 
than was deemed right. If the Government would spend 
a few hundred pounds in experiments intended to deter- 
mine the strength of circular riveted seams, the Board of 
Trade would be put in possession of a mass of facts which 
we do not hesitate to say would materially modify the 
theories of the inspectors. The Board of Trade instrue- 
tions to inspectors are, in a word, behind the age in many 
important particulars, and must be modified sooner or 
later—the sooner, most marine engineers think, the better. 

But it is not with the rules and regulations alone that we 
have fault to find. While it is certain that the great body 
of the inspectors are eminently efficient and painstaking, 
it is also, we regret to add, but too true that others are 
neither the one nor the other. Nothing can be more 
unfair to a sea-going engineer than bad inspection. If he 
complains to his employers that repairs or modifications 
are required, the employers usually fall back on the 
inspector, and say that as he has passed things they must 
be all right. The way in which some inspectors perform 
their duty is this—and we know that dozens of sea-going 
engineers will endorse our statement :—Notice is given of 
the day the inspector will come on board ; everything is 
cleaned up, of course, and a piece of carpet is laid in the 
stokehole opposite the furnace fronts. On this the inspector 
kneels and looks into the furnaces, “ Any leaks when 
steam isup!” “No sir.” “Boilers pretty clean inside?” 
“Yes, sir.” “ Anything fresh since I looked at them last?” 
“No, sir.” “Engines pretty straight, I suppose!” “ Well, 
they are not as nice as if they were under a glass case, 
but they are tidy enough.” “ Ah, yes, just so; very good.’ 
And so the inspection (/) ends. To prove that this is not 
exaggerated, we could cite one instance in which during 
three years a Board of Trade inspector never was inside 
the boilers of a ship of about 300 horse-power nominal 
plying between two ports in Great Britain; and in the 
engine-room of a sister ship a stoker was scalded to death 
by the failure of a boiler which had been d a short 
time before by the inspector. In another case three 
stays were broken in a boiler in a place where with com- 
mon care they must have been seen, but the boiler was 
worked for more than six months before they were repaired. 
Such inspection as this is worse than useless. It only builds 
up a false confidence in the public; and sea-going engineers 
often run voyage after voyage, knowing that they do so 
literally carrying their lives in their hands, without the power 
to help themselves. There is scarcely a shipowner in the 
kingdom who will spend money on repairs which are not 
pronommeed necessary by the inspector; and engineers well 

snow that if they run counter to his report they will be 
pronounced troublesome, or, which a sea-going engineer of 
the right type dreads more than all, cowardly, and they will 
very soon want a berth. 

As we have said, the great body of Board of Trade 
inspectors do their work fairly well, but there are too 
many exceptions to this rule. The entire system is at fault 
more than the men, and it is, we think, time that the ship- 
owners and engineers of the kingdom took steps to procure 
a measure of reform which, without being in any sense 
radical or sweeping, would yet render the relations of the 
Board of Trade, with the owners and crews of steamships, 
more satisfactory than they are just now. 








BRITISH ASSOCIATION, SECTION A.—PRESI- 
DENT’S ADDRESS. 
(Concluded from page 121.) 


Here photography steps in to pave the way out of existing doubts. 
If the rays and rifts were really atmospheric, it would hardly be 
possible that they should present the same appearance at different 
stations along the line of totality ; indeed they would probably 
change their Savenerees every moment, even at the same station. 
If they are cislunar, the same appearances could not be recorded 
at distant stations. It is universally admitted that proof of the 
, and y of their identity as 
seen at widely separated stations, would amount to a demonstration 
of their extra terrestrial origin. Eye-sketches cannot be depended 
on; the drawings made by persons standing side by side differ 
often to an extent that is most perplexing. Now photographs 
have undoubtedly as yet failed to catch many of the faint 


markings and delicate details; but their testimony, so far 





as it goes, is unimpeachable. In 1870 Lord Lindsay at Santa 
Maria, Professor Winlock at Jerez, and Mr, Brothers at Syracuse, 
obtained pictures some.of which, on account partly of the un- 
satisfactory state of the weather, could not compare with Mr. 
Brothers’ picture obtained with an instrument of special con- 
struction*; but all show one deep rift especially, which seemed 
to cut down through both the outer and inner corona clear to 
the limb of the moon, Even to the naked eye it was one of the 
most conspicuous features of the eclipse. ny other points of 
detail also come out identical in the Spanish and Sicilian pictures ; 
but whatever doubts may have still existed in regard to the inner 
corona were finally dispelled by the pictures taken in India, in 
in 1871, by Colonel Tennant and Lord Lindsay’s photographic 
assistant, Mr, Davis. 

None of the photographs of 1871 shows so great an extension of 
the corona as is seen in Mr. Brothers’ photograph, taken at Syra- 
cuse in 1870; but, on the other hand, the coronal features are 
perfectly defined on the several pictures, and the number of the 
photographs renders the value of the series singularly great. The 
agreement between the views, as well as those taken at different 
times during totality as those taken at different stations, fully 
proves the solar theory of the inner corona. We have in all the 
views the same extensive corona, with persistent rifts similarly 
situated. Moreover, there is additional evidence indicated by the 


motion of the moon across the solar aimospheric ay ges, 
roving in a similar manner as in 1860, in reference to the protu- 
Comuaes, the solar origin of that part of the corona. 

It will be well here to mention a difficulty which occurs in 
recording the fainter solar appendages, namely the encroachment 
of the prominences and the corona on the lunar disc when the 
plates have to be over exposed in order to bring out the faint 
details of the corona. It is satisfactory to find that whenever a 
difficulty arises it can be mastered by proper attention. Lord 
Lindsay and Mr. Ranyard have successfully devoted themselves 
to experiments on the subject. They tested whether reflections 
from the back surface of the plate played any part in the produc- 
tion of the fringes; for this purpose elas of ebonite and the so- 
called non-actinic yellow glass were prepared; and it was imme- 
diately found that the outer haze had completely disappeared in 
the photographs taken on ebonite, while on the yellow glass plates 
it is much fainter than on ordinary white glass plates. By 
placing a piece of wetted black paper at the back of an 
unground plate, the outer haze was greatly reduced; but 
by grinding both the back and the front surfaces of a yellow 
glass plate, and covering the back with a coating of black varnish, 
it was rendered quite imperceptible, thus showing the greatest 
part of the so-called photographic irradiation to be due to reflec- 
tion from the second surface. 

In connection with the solution of the most prominent 
questi cted with the solar envelopes, it may not 
be without great interest to allude to another point conclu- 
sively decided during the last annular eclipse of the sun observed 
by Mr. Pogson on the 6th of June of this year, as described 
by him in a letter to Sir George B. Airy. In 1870 Professor 
Young was the first to observe the reversal of the Frauenhofer 
lines in the stratum closest to the sun. Now, in 1871 doubts were 
thrown upon the subject. It appears that the reversed lines seem 
to have been satisfactorily observed by Captain Maclear at Bekul, 
Colonel Tennant at Dodabetta, and Captain Fyers at Jaffna. The 
observations of Pringle at Bekul, Respighi at Paodoxottah, and 
Pogson at Avenashi were doubtful, while Mosely. at Trincomalee 
saw nothing of this reversal, which is, according to all accounts, 
a most striking phenomenon, although of very short duration, 
Mr. Lockyer missed it by an accidental derangement of the tele- 
scope. The reversal and the a ea deductions from it are placed 
beyond doubt by Mr. Pogson’s observations of the annular eclipse 
on June 6th, At the first internal contact, just after a peep in 
the finder had shown the moon’s limb lighted up by the corona, 
he saw all the dark lines reversed and bright, but for less than two 
seconds, Thesightof the beauty above all was, however,thereversion 
of the lines at the breaking-up of the limb. The duration was 
astonishing—five to seven seconds; and the fading-out was 
gradual, not momentary. This does not accord with Captain 
Maclear’s observations in 1870, who reports the disappearance of 
the bright spectrum as ‘* not instantly, but so rapidly that I could 
not make out the order of their going.” Professor Young again 
says that ‘‘ they flashed out like the stars from a rocket-head.” 
But discrepancies in this minor point may be accounted for b 
supposing differences in quietude of that portion of the sun’s limb 
last covered by the moon. 

The mention of the solar appendages recalls to mind 
another instance in which photography h»: befriended the 
scientific investigator. I allude to the promising attempt 
which has been made by Professor Young to photograph the 
protuberances of the sun in ordinary daylight. <A distinct repro- 
duction of some of the double-headed prominences on the sun’s 
limb was obtained ; and although as a picture the impression may 
be of little value, still there is every reason to believe, now that 
the possibility of the operation is known, that with better and 
more suitable apparatus an exceedingly valuable and reliable 
record may be secured. Professor Young employed for the 
purpose a spectroscope containing seven prisms, fitted to a 
telescope of 6}in. aperture, after the eyepiece of the same 
had been removed. A camera, with the sensitive plate, was 
attached to the end of the spectroscope, the eyepiece of which 
acted in the eapacity of a photographic lens, and projected 
the image on the collodion film. The exposure was necessarily a 
long one, amounting to three minutes and a half. The eyepiece 
of the spectroscope was unsuitable for photographic purposes, and 
only in the centre yielded a true reproduction of the lines free 
from any distortion. A r telescope, with a suitable secondary 


magrifier, will be required in order to secure a more defined 








image. 

Tiers hitherto spoken of the successful applications of photo- 
graphy to astronomy; but I must point out some cases where 
it has failed. Nebule and comets have not yet been brought 
within the grasp of this art, although, perhaps, no branch of 
astronomy would gain more if we should hereafter succeed in 
extending to these bodies that mode of observing them. There is 
theoretically, and even practically, no real limit to the sensitive- 
ness of a plate. Similarly with reference to planets great diffi- 
culties still exist, which must be overcome before their phases and 
physical features can be recorded to some purpose by photography; 
yet there is great hope that the difficulties may be ultimately 
surmounted. The main obstacle to success arises from atmo- 
spheric currents, which are continually altering the position of the 
image on the sensitive plate; the structure of the sensitive film 
is also an interfering cause for such small objects. A photograph 
taken at Cranford of the occultation of Saturn by the moon some 
time ago exhibits the ring of the planet ina manner which holds 
out some promise for the future. 

The moon, on the other hand, has been for some time past very 
successfully photographed; but no use has hitherto been made of 
lunar photographs for the purposes of measurement. 

The photographs of the moon are free from distortion, and offer, 
therefore, material of incalculable value as the basis of a seleno- 
graphic map of absolute trustw: iness, and also for the solution 
of the great problem of the moon’s physical libration. This ques- 
tion can be solved with certainty by a series of systematic measure- 
ments of the distance of definite lunar points from the limb. Mr. 
Ellery, Director of the Observatory of Melbourne, has sent over 
an enlargement of a lunar photograph taken with the Great Mel- 
bourne telescope, in which the primary image is 3,,in. in 

* Mr. Brothers had, in 1870, the happy idea to employ a so-called rapid 
rectilinear gee lens, made Dallmeyer, of 4in. + ve sae and 
80in. focal length, mounted panatont y, and driven by clockwork ; and 
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he was followed in this matter th Col. Tennant and Lord Lindsay 
in 1871. The focal image produced, however, is far too small (three- 
tenths of an inch, about); therefore it will be desirable in future to pre- 
pare lenses of similar construction, but of longer focal length and 
corresponding aperture. 
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diameter. Such lunar negatives would be admirably adapted 
for working out the problem of the physical libration, and 
also for fundamental measurements for a selenographic map ; 
the more minute details, however, would have to be supplied 
by eye-observations, as the best er oat fails to depict all 
that the eye sees with the help of optical appliances, On the 
other hand, seleno-graphic positions would be afforded more free 
from error than ra to be obtained by direct micrometrical 
measurements, 

Although, as I have stated, I do not contemplate passing in 
review recent discoveries in astronomy, I must not omit to call 
your attention to some few subjects of engrossing interest. First, 
with reference to the more recent work of Dr. Huggins, In his 
observations he found that the brightest line of the three bright 
lines which constitute the spectrum of the gaseous nebulz was 
coincident with the brightest of the lines of the spectrum of 
nitrogen ; but the aperture of his telescope did not permit him to 
ascertain whether the line in the ele was double, as is the 
case with the line of nitrogen. With the larger telescope placed 
in his hands by the Royal Society, he has found that the line in 
the nebulz is not double, and in the case of the great nebula in 
Orion it coincides in position with the less refrangible of the two 
lines which make up the corresponding nitrogen-line. He has not 
yet been able to find a condition of luminous nitrogen in which 
the line of this gas is single and narrow and defined like the 
nebular line. 

He has extended the method of detecting a star’s motion in the 
line of sight by a change of refrangibility in the line of a terrestrial 
substance existing on the star to about thirty stars besides Sirius. 
The comparisons have been made with lines of hydrogen, mag- 
nesium, and sodium. In consequence of the extreme difficulty of 
the investigation, the numerical velocities of the stars have been 
obtained by estimation, and are to be regarded as provisional only. 
It will be observed that, speaking generally, the stars which the 
spectroscope shows to be moving from the earth, as Sirius, Betelgeux, 
Rigel, Procyon, are situated in a part of the heavens opposite to 
Hercules, towards which the sun is advancing; while the stars in 
the neighbourhood of this region, as Arcturus, Vega, and « Cygni, 
show a motion of approach. There are, however, in the stars 
already observed, exceptions to this general statement ; and there 
are some other considerations, as the relative velocities of the 
stars, which appear to show that the sun’s motion in space is not 
the only, or even in all cases the chief cause, of the observed proper 
motions of the stars. In the observed stellar motions we have to 
do probably with two other independent motions, namely, a move- 
ment common to certain groups of stars and also a motion 

uliar to each star. Thus the stars 8, y, 3, s, % of the Great 

ar, which have similar proper motions, have a common motion 
of recession ; while the star a of the same constellation, which has 
& proper motion in the opposite direction, is shown by the 
spectroscope to be approaching the earth. From further researches 
in this direction, and from an investigation of the motions of stars 
in the line of sight in conjunction with their proper motions at 
right angles to the visual direction obtained by the ordinary 
methods, we may hope to gair. some definite knowledge of the 
constitution of the heavens. 

This discovery supports, in a somewhat striking manner, the 
views which Mr. Proctor has been urging respecting the distribution 
of the stars in space. According to these views there exist within 
the sidereal system subordinate systems of stars forming distinct 
aggregations, in which many orders of real magnitude exist, while 
around them is relatively barren space. He had inferred the 
existence of such systems from the results of processes of equal 
surface charting applied successively to stars of gradually 
diminishing orders OF brightness. He found the same regions 
of aggregation, whether the charts included stars to the 
sixth order only or were extended, as in his chart of the northern 
heavens, to the tenth and eleventh orders ; and these regions of 
aggregation are the very regions where the elder Herschel found 
the faintest telescopic stars to congregate. Applying a new 
system of charting to shew the proper motions of the stars, he 
found further evidence in favour of these views. The charts 
indicated the existence of concurrent motions among the members 
of several groups or sets of stars. Selecting one of the more 
striking instances as affording what appeared to him a crucial 
test of the reality of this star drift, Mr. Proctor announced his 
belief that whenever the spectroscopic method of determining 
stellar motions of recess or approach should be applied to the five 
stars £, y, ds,and  Urse Majoris, these orbs (which formed a 
drifting set in the chart of proper motions) would be found to be 
drifting collectively either towards or from the earth: this has 
been confirmed. 

The time has now come for more closely investigating the various 
theories which have been propounded by such profound thinkers 
as Tyndall, Tait, Reynolds, and others, to account for the phe- 
nomena of comets, I do not propose to enter into a statement of 
these theories ; but I venture to call your attention to Zillner’s 
views, which have recently given rise to a great amount of con- 
troversy. In doing so, I am solely influenced by a desire to give 
information on this subject, without implying r dn that I give 
my adherence, or even preference, to his theory. 

The vaporisation of even solid bodies at low temperatures sug- 
gests that amass of matter in space will ultimately surround 
itself with its own vapour, the tension of which will depend upon 
themass of the body—that is, upon its gravitative energy—and the 
temperature. If the mass of the body is so small that its attrac- 
tive force is insufficient to give to the enveloping vapour its maxi- 
mum tension for the existing temperature, the evolution of vapour 
will be continuous until the whole mass is converted into it. It is 
proved by analysis that such a mass of gas or vapour in empty 
and unlimited space is in a condition of unstable equilibrium, and 
must become dissipated by continual expansion and consequent 
decrease of density. It follows that celestial spaces, at least 
within the limits of the stellar universe, must be filled with 
matter in the form of gas. 

A fluid mass existing in space at a distance from the sun or 
other body radiating heat would, if its mass were not too great, be 
converted entirely into vapour after the lapse of sufficient time. 
But if the fluid mass approach the sun, solar heat would occasion 
a more rapid development of vapour on the sunward side; and 
the total vaporisation would require an incomparably short time 
with reference to the interval necessary in the former case; this 
time would be shorter the smaller the mass of the body. Professor 
Zillner points to the smaller comets, which often appear as 
spherical masses of vapour, as examples of such bodies, while the 
spectra of some of the nebule and smaller comets render the 
existence of fluid masses giving out vapour highly probable. 

The self-luminosity and train of comets he refers to other 
causes. Two causes only are known through the operation of 
which gases b self-lumi elevation of temperature, as 
by combustion, or electrical excitement. Setting aside the first 
as involving theoretical difficulties, the second cause is demonstrated 
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a well known fact. The spectrum of the vaporous envelope of a | 


comet, illuminated in this manner, must necessarily be that 
produced by the passage of an electrical discharge through vapour 
identical in substance with a portion of the comet’s nucleus, bem 
which the envelope is derived. As, according te this supposition, 
water and liquid hydrocarbons are important constituents of these 
bodies, the spectra of the comets should be such as belong to the 
vapours of these substances ; and in this manner the resemblance 
and partial coincidence of the observed cometic spectra with those 
of -" lained 


hydrocarbons is exp: 
form and direction of the train indicate undoubtedly the 


action of a repulsive force ; and Professer Zéllner asserts that the 





assumption of an electrical action of the sun upon bodies of the 
solar system is n@essary and sufficient to account for all the 
essential and characteristic phenomena of the vaporous envelope 
and the train. The direction of the train towards or from the 
sun, is, according to this theory, to be easily explained by the 
supposition of a variability in the mutual electrical conditions. 
This accords perfectly with the phenomena observed in the develop- 
ment of electricity by vapour-streams in the hydro-electric machine, 
where the sign of the electricity depends upon the presence or 
absence of various substances in the boiler or the tubes. 

The theory acquires an additional interest from Schiaparelli’s 
remarkable discovery of the identity of the paths of certain comets 
with great meteor-streams, since the meteoric masses must inevi- 
tably be converted into vapour on approaching the sun, with ex- 
hibition of the characteristic appearances of the comets. 

The intimate connection of planetary configuration and solar 
spots, of the latter, and terrestrial magnetism and anroral pheno- 
mena, must tend to establish also a connection between solar spots 
and solar radiation. It is demonstrated by the researches of 
Piazzi Smyth, Stone, and Cleveland Abbe, that there is a connec- 
tion between the amount of heat received from the sun and the 
prevalence of spots—a result clearly in harmony with those de- 
rived from recent investigations into the nature of the solar 
atmosphere, Further, in a paper by Mr. Meldrum, of Mauritius, 
which will be read before you during this session, most remarkable 
evidence is given on the close connection of these phenomena. It 
appears that the cyclones of the Indian Ocean have a periodicity 
corresponding with the sun-spot periodicity; so that if an observer 
in another planet could see and measure the sun-spots and cyclones 
(earth-spots) he would find a close harmony between them. Such 
a connection will probably be found to exist over the globe gene- 
rally; but with reference to the Indian Ocean it may be stated as 
as a matter of fact, from Mr. Meldrum’s discussion of twenty-five 
years’ observations, that in the area lying between the equator 
and 25 deg. south latitude, and between 40 deg. and 110 deg. east 
longitude, the frequency of cyclones has varied during that period 
directly as the amount of sun-spots. I am glad to be able to 
announce that Mr. Meldrum, in order to place the deductions on 
a still broader foundation, proposes to investigate these laws on a 
plan perfectly in agreement with our method of determining the 
areas of solar disturbances, the results of which have been pub- 
lished from time to time during the last ten years. Moreover the 
observations on the periodic changes of Jupiter’s appearance, and 
the observations of Mr. Baxendell that the convection-currents of 
our earth vary according to the sun-spot period—all these results, 
seemingly solitary, but truly in mysterious harmony, point to the 
absolute necessity for establishing constant photographic records 
of solar and terrestrial phenomena all over the world. No astro- 
nomer or physicist should lose any opportunity of assisting in this 
great aim, by which alone unbiased truthful records of phenomena 
can be preserved. What is more, »0 system of observations can 
be carried on at a less expense. 

We have hopes of seeing the photographic method, as applied to 
sun-observations, joined tu the work of the Greenwich Observa- 
tory ; but what is further wanted is the erection of instruments 
for photographic records and of spectroscopes in a number of obser- 
vatories throughout the world, so as to obtain daily records of the 
sun, and to observe magnetical and meteorological phenomena 
continuously in connection with solar activity. Meteorological 
observation is storing up useful facts, but they can only be dealt 
with effectually if investigated in close parallelism with other 
cosmical phenomena. Only when this is done may we hope to 
penetrate the maze of local meteorological phenomena, and elevate 
meteorology to the rank of a science. The time has really come not 
only for relieving private observers from the systematic observation 
of solar phenomena, but for drawing close ties between all scat 
tered scientific observations, so as to let one grand scheme embrace 
the whole ; and no method seems to be so well adapted to bring 
about this great achievement than the method of photographing 
the phenomena of nature, which in its very principle carries with 
it all extinction of individual bias. 

In conclusion I cannot refrain from making a passing allusion to a 
Royal Commission, presided over by the Duke of Devonshire, which 
has been sitting for some time past ; for I believe that its labours will 
have an important bearing on all that relates to scientific education 
and the promotion of science in this country. The time has come 
when the cultivation of science must be protected and fostered by 
the State ; it can no longer be safely left to individual efforts. If 
England is to continue to hold a high position among civilised 
nations, the most anxious care must be given to the establishment 
by the State of such an organised system for the advancement of 
science and the utilisation of the work of scientific men as will be 
in harmony with similar organisations in neighbouring states—for 
examples, France, Germany, and Russia. 

APPENDIX, - 

Certain conclusions at which Professor Zéllner arrives in the 
investigation of several points bearing on the theory which he 
— are, quite independent of the latter, of high scientific 
value, 

First, with reference to the density of atmospheric air, which 
(in accordance with the considerations mentioned in stating his 
views) he supposes to fill the interstellar space everywhere, 
he assumes for the purposes of calculation that the temperature of 
space is that of melting ice, and finds that the lower limit of 


density for a portion of gas in space is of that of the air at 


1 
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the earth’s surface, a value so small that if a mass of air which, 
at its ordix density upon the earth’s surface, occupies a volume 
of one cubic decimetre (a litre), were reduced to the density ex- 
pressed by this fraction, it would fill a sphere whose radius would 
not be traversed by a ray of light in less than 10% years. 
These values indicate a density which would have no appre- 
ciable effect whatever upon rays of light, or upon the 
motion of bodies in space, and which would become still less if 
the temperature of space be taken, with Fourier, at --60deg. 
C., or with Pouillet, at —132deg. C. But as every solid body 
must, by virtue of its gravitative energy, condense the 
gas into an atmospheric envelope round itself, the den- 
sity of the latter will solely depend on the size and 
mass of the body. Professor Zéllner finds by calculation 
that, for instance, the density of air thus forming an atmosphere 


pine of that of the air of the earth’s 


surface. This is in accord with the fact that no trace of a lunar 
atmosphere has as yet been detected. But the values become very 
great for the larger planets—quite great enough to manifest 
absorptive effects upon the light reflected from them. Considerin 

that there are peculiarities in the spectra of Uranus, Neptune, an 

also of Jupiter, which appear to indicate atmospheric in i 
Professor Zillner’s results are not without deep interest, and 


round the moon must be 





| certainly suggestive of further inquiry. 
by him to be sufficient to account for the self-luminosity and the | 
formation of the train, provided it be granted that electricity may | 
be developed by the action of solar heat, if not in the process of | 
| the quantitative difference in their effect upon ponderable masses 
| ata distance, The discussion shows that, if the mass increases, 


Secondly, with reference to the supposition that a body may be 
at the same time under the influence of gravitative and electrical 
agencies, it was necessary for the author of this theory to discuss 


gravitation preponderates over electricity; if the mass decreases 
sufficiently, the contrary takes place. It follows that the cometary 
nuclei, as masses, are subject to gravitation, while the attenuated 
vapours developed from them yield to the action of free electri- 
city of the sun. Professor Ziéllner has based upon Hankel’s 
numerous and careful researches on the determination of atmo- 
spheric electricity, in absolute measure, an analytical inquiry into 
the motion of a small sphere under the action of gravity and at- 
mospheris electricity, which 1 to some remarkable results. 


Supposing the free electricity of the sun to be not ter than 
that repeatedly observed on the earth’s surface, to be uni- 
fi disturbed, it would communicate to a sphere having 


a diameter of 11 millimetres and a weight of y45 of a mil- 





ligramme ; and starting from the sun, by the ‘time it 
had moved as far away as the mean distance of Mercury, a 
velocity per second of 3,027,000 metres, or 408°4 German geo- 
graphical miles. This velocity is such that in two days it 
would pass over a space of 70,540,000 German geographical miles, 
a magnitude quite of the same order as those recorded by cometai 
astronomy. The discussion was undertaken to prove that there is 
no need for assuming the existence of any unknown repulsive 
agency, but that electrical energy not greater than that observed 
on the earth’s surface is amply sufficient to account satisfactorily 
for the phenomena presented by cometic trains, 





VIENNA UNIVERSAL EXHIBITION OF 1873. 

Her Majesty's Commissioners for the Vienna Universal Exhibi- 
tion have obtained from the Director General of the Imperial 
Austrian Commission, Baron von Schwarz-Senborn, answers to a 
series of questions of importance to exhibitors in reference to 
various details in connection with the Exhibition, of which the 
following is a summary: 

As it is important to assure in time the engines and steam 
boilers intended to set in motion the machines exhibited in the 
English section of the machinery hall of the said Exhibition, the 
attention of English manufacturers is called to this opportunity 
to exhibit either fixed steam boilers, fixed steam engines, or port- 
able engines, and also steam engines and steam generators for 
service in the machinery hall. 

Machinery and apparatus specially atogtes to the requirements 
of the Exhibition may also be supplied by exhibitors, as, for 
instance :—Boilers for the production of steam for engines ; steam 
engines for driving the main shafting in the machinery hall ; gas 
and water power engines, for driving single machines and groups 
of machines ; large and small pumps for waterworks and fountains ; 
travelling cranes with normal gauges of 1°5 metre (4ft. ]lin.), for 
service in the machinery hall ; overhead travelling cranes with 
winch and moving gear, with a gauge of 10°5 metres from rail to 
rail, for the erection of heavy pieces for the machinery hall ; hy- 
draulic lifts for raising persons ; portable engines for the service 
outside the machinery hall. Exhibitors supplying such machines 
and apparatus intended for special service during the Exhibition will 
enjoy special privileges, to be arranged between them and the direc- 
tor-general. If British makers lend cranes, hoists, boilers, engines, 
&c., for_use of British exhibitors, no fees will be levied by the 

Imperial Austrian commission, for the use of the same by British 
exhibitors. But if British exhibitors lend such machinery for the 
use of foreign exhibitors, arrangements will be made by the 
Austrian director general to indemnify British exhibitors for the 
use of their machinery. The power required to set machinery 
and main shafting for driving machinery in motion will be supplied 
by the Austrian commission ; and exhibitors will in no case be 
charged for motive power supplied by the main driving shafts in 
the machinery hall. The moving force will be transmitted by 
two horizontal shafts of a diameter of 09 metre (about 4‘39in.), 
and 120 revolutions per minute is the speed rate. The 
exhibitors have to supply the pulleys for the main shaft, 
as well as any other gear and ——s bands, at their own 
cost. Machinery intended to be worked will be placed in the 
central gallery of the machinery hall. The preservation, cleaning, 
and oiling of the main shafts will be attended to by the Austrian 
general manager, but exhibitors will have to attend to the pre- 
servation and oiling of the gear supplied by them, as also to the 
security of their straps. Brickwork foundations in the machinery 
hall must be built at the cost of the exhibitors, and be finished 
and ready for receiving the machinery by the 15th of March, 1873; 
but the brick foundations and the stonework for engines and steam 
boilers, &c., employed for setting in motion the machines ex- 
hibited, will be constructed by the Austrian commission, according 
to the plans of the exhibitors. The main lines of pipes for water, 
steam, and gas, will also be laid by the Austrian commission, and 
the exhibitor has only to supply the connecting pipes with his 
machines, Coals from the best Austrian and Prussian coal mines, 
and feeding water boilers, Xc., supplying steam engines, driving 
machinery in the machinery hall, will be supplied by the Austrian 
commission free of expense. Stokers will also be provided for the 
steam boilers lent for service in the Exhibition, or, if the ex- 
hibitor should prefer to employ his own people, the wages of the 
latter will be paid by the Austrian commission according to the 
fixed tariff. Should an exhibitor wish to burn wood he will like- 
wise be provided with it. } 

The whole Exhibition ground will be drained by a system of 
drainage pipes carrying water and liquids to the Danube, and 
every measure has been taken to have a sufficient supply of water 
in all parts of the Exhibition. Water will be furnished at a pres- 
sure of about 24ft. at low pressure, and about 120ft. at high 
pressure, Gas will be furnished by the Imperial Continental Gas 
Company at the usual pressure. Steam pressure generally at five 
atmospheres, about 701b, to the square inch, Steam pressure in 
foreign boilers is not limited, but they will be subject to the 
Austrian laws and regulations. Single boiler-houses are being 
erected at the rear of the machinery hall, about 40ft. distant, but 
a special boiler-house for British boilers will be built by the 
Austrian commission. wal a : 

Plans furnished by the British commission for British boiler- 
houses will be adopted if the British commission will undertake 
the execution of the same. The erection of British boiler-houses 
is especially desired, in order to show the ingenuity and workman- 
ship of British construction. s ’ 

Traction engines, locomotive steam carriages for ordinary roads, 
steam omnibuses, and similar kinds of self-propelling vehicles, will 
be allowed to run about during the Exhibition in some parts of 
the park and the Exhibition grounds. In fact, traction engines, 
road rollers, self-propelling steam carriages, steam omnibuses, and 
steam pleasure carriages will be very welcome. 

There will be some work of importance to be done by steam 
road rollers, and in case of any work performed for the installation 
by traction engines or road rollers, all expenses will be paid by the 
Austrian commission. In case of railwa locomotive engines and 
carriages being sent to the Exhibition, the rails for them to stand 
upon must be provided by the exhibitors, and it is very much 
desired that rails from England should be sent to Vienna as exhi- 
bition articles. There will be competitive trials with steam fire 
engines, and the jury and exhibitors are invited to send special 
engines for this purpose. Such engines will be considered as 
objects of exhibition, and, if lent for use, fuel and care will be at 
the charge of the Imperial Austrian commission. There will like- 
wise be special trials held with agricultural machines and imple- 
ments in fields in the neighbourhood of Vienna, or in such places 
as can be easily reached by the Exhibition railway. Agricultural 
machines will not be exhibited in the machinery hall, but in a 
pavilion specially built for that purpose. All machines, Xc., in- 
tended for the Exhibition will be admitted to the machinery hall 
from the Ist of February till the 15th of April, 1873, inclusive, 
and must be set up by the 25th of April. Machines and apparatus 
arriving in pieces, oo yg of heavy and bulky parts, must 
be set up by the 15th of Apri nas 

Slate is pertionler’ desired to be sent to the Exhibition ; the 
slate will stand a p sno of being sold with advantage at the 
close of the Exhibition, the Austrian slate being only fit for roofing. 
It is also desired by the director general that fittings, show-cases, 
cloth for the covering of walls, window glass, &c., should be sent 
from England to Vienna; these would be considered as Exhibition 
objects, and could be sold at the close of the Exhibition. . 

Considering the bad and very costly experiences of ali foreign 
commissions at past London and Paris Exhibitions in storing 
empty packing cases, the director general of the Austrian com- 
mission has made special arrangements in this respect, offering 
every possible facility. e has secured near the Exhibition 

ds a large space for “‘ empties,” which he offers gratis to the 
‘oreign commissions, 
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THE LIMA INTERNATIONAL EXHIBITION. 


THE Lima International Exhibition building was opened by 
Minister Santa Maria, in the name of the Presid ent 


of Lima, although not more than 3000 persons witnessed the 
ceremony. The smallness of the assembly may be accounted for 
by the fact that both building and ens are still in an 
unfinished state, and only the desire of President Balta for the 
opening to take place during his term of office prevented the 
ceremony from being again delayed. The Exhibition Palace is a 
handsome rectangular edifice, standing in a park of about fifty 
acres, and is intended to serve not only for the purpose of the 
present exhibition but to remain in existence as a national 
museum and horticultural and zoological gardens. The building 
is most scantily furnished with exhibits, and the department 
devoted to machinery is not only nearly ow J but entirely 
destitute of any article of novelty or special interest to the 
English engineer, but some doubtless present features of interest 
to the planters and commercial classes of Peru. One of the most 
important of the exbihits is Root’s patent boiler, which from its 
portability is likely to commend itself to a numerous class of 
planters who have to employ mules for the transport of all their 
machinery. Messrs, Ransomes, Sims, and Head, of Ipswich, have 
sent some of their well-known agricultural machinery, and the 
Reading Ironworks have thrashing machines and horizontal and 
portable steam engines; Ruston, Proctor, and Co,, Lincoln, send 
one of their road engines; Allenand Co., New York, and Rainford 
and Co., Lincoln, are competitors in their show of corn grindin; 
and grit mills; the latter also show a compound winnowing an 
dressing machine and patent rotary corn screen, One of Messrs, 
Martin’s patent anchors, the good qualities of which are now so 
well known, has been introduced for the consideration of the 
Peruvian naval authorities. J. Bailey and Co., Salford, show 
fire-pumps, pyrometers, steam and vacuum gauges, &c.; the 
Wellington Works, Rochdale, send a specimen of their biscuit 
making machinery. An interesting specimen case of steel rails, 
bars, &c., which have withstood great twisting and other strains, 
is shown by the Barrow Hematite Steel Company, Barrow-in- 
Furness. Gilpin, Lent, and Co., of the Wedge Mills, Carnoch, 
Staffordshire, have also sent fine specimens of their iron and steel 
goods, The Patent Bolt and Nut Company have made up a good 
case of their manufactures for exhibition; and in conclusion of 
the list of foreign engineering firms who have contributed, Messrs. 
— Bros., Millwall, Feske, show a case of marine telegraph 
cable, 

The engineering manufacturers of the country, as might be 
supposed, are not able to make a very large display; the most 
important is a 40-horse power horizontal engine of good finish, 
made by Messrs, Stainton and White, Piedra Liza Foundry, 
Lima. This engine is employed to give motion to the rest of the 
machinery, and steam is supplied by a boiler built on the principle 
of Howard’s patent; and Mr. Smith, of Callao, has made arrange- 
ments for generating steam with his patent liquid fuel; but owing 
to an accident to some of the gear he has not yet been able to 
commence operations. The pupils of the School of Arts and 
Sciences, Lima, send a die stamping machine, and horizontal coal- 
cutting machine, made by them in their workshops. I shall take 
some future opportunity to give you an account of the manage- 
ment and working of this school, which has many features of 
interest; but I must bring my letter to a close by noticing a clock 
manufactured by Major Don Pedro Ruiz, of Lima, and fitted up 
in a large tower standing in the gardens, Besides the large dial to 
indicate the hours, it presents six other dials, indicating respec- 
tively the date of the century, year, month, week, day, and 
phases of the moon, also attached to the machinery is a small 
organ playing two national airs, below the large dial is a square 
space for the exhibition of historical pictures moved into position 
by the clock mechanism changing every twenty-four hours. On 
the opening day, ‘‘the bombardment of Callao by the Spaniards 
in 1866,” was the subject of the picture presented. The exhibi 
tion has been closed again for a short time to allow time for its 
completion, the preparation of a catalogue, &c. 








WEST’S CHANNEL STEAMER, 


WE have long held that the true solution of the Channel diffi- 

culty lies in replacing the present miserable little boats with 
large steamers. We publish at page 144 a design for such a 
steamer, which appears to us, while not free from defects, to 
yossess many good points which render it worth consideration. 
Mr. West’s principal object was to obtain the best possible 
arrangements with comfort, which is so much required by the 
yublic, and the same time at the least possible expense, as will 
be seen by referring to the plans that sufficient accommodation is 
provided for all classes of passengers, and that the ship is capable 
of carrying any such number as may be desirous of crossing by 
any one vessel—that is to say, two or three ordinary train loads. 

The principal dimensions of the vessel are: Length, 345ft.; 
breadth, 43ft.; depth from bottom of keel to the top of promenade 
deck, 24ft. Gin. ; draught of water, 9ft. She is propelled by two 
pairs of engines, equal to about 700 nominal horse-power, capable 
of being worked up to about 3500 indicated horse-power, each pair 
to be made to disconnect, that each wheel may be brought to bear in 
such ae as may be required to insure good steering quali- 
ties, Xe. 

The harbours and piers at each side of the Channel would only 
require such alteration as would admit of vessels drawing 9ft. 
of water instead of 7ft., with docks to receive them covered with 
a shed equal to the length of the vessel, the width to be equal to 
the breadth of dock, 12ft. platform on each side level with the top 
of the dock walls, with breadth on each outer side for trains to 
run alongside, the rails to be sunk sufficiently to bring the floors 
of the carriages level with the — of the platform. The work, 
Mr. West holds, could be accomplished for a moderate expenditure. 

It will be unnecessary to give more than a few explanations of 
the design. It will be seen that there are two spacious saloons, 
placed between the two pair of paddle-wheels for first-class pas- 
sengers, each 79ft. long, 41ft. wide, 8ft. between decks. In the 
upper saloon are — several private cabins for such passen- 
gers as wish to be select at an increased fare. All the fittings 
would be in the most modern and elaborate style, with every 
comfort that could be desired. Arrangements to be made for the 
supply of hot and cold air, The ship also would be lighted with 

a8, 


The passengers will enter the vessel either on the sponson, 
promenade deck, or by a suitable gangway to suit the tides. The 
second and third-class cabins are placed at the ends of the vessel, 
and each would on every alternate trip be placed forward, 
because the ship is double-ended, to avoid turning. To prevent 
the different classes of passengers being placed in the wrong cabins 
it will be necessary so to make up the trains that the second-class 
will be forward one way and third-class the other. The position 
of the cabins leaves the entire space between the engine room sky- 
lights 120ft. long on the promenade deck for first-class passengers, 
for whose use seats, &c., would be arranged. 

The luggage and mails are to be taken to and from the vessel by 
means of the body of the lugage or mail van being made movable 
that each may be taken from its carriage with its contents, an 
lowered into the holds by steam travellers jially arranged for 
this purpose. The bodies would be provided with rollers, &c., to 
travel on rails in the holds, with all fastenings, &c.; every facility 
is provided for horses, carriages, and several hundred tons of 


cargo, 

Hight separate water tanks would be placed under the lower 
saloon between the two boiler spaces, which are intended to be used 
for —— the vessel in —_ weather, to insure the p: 
immersion of each paddle-wheel. Each tank would be supplied 
with a large inlet valve for the admission of water ; two will 
be considered to belong to each wheel, and be understood as keel 





on the 1st of | each engine room. 
July, and the day was held as a general holiday by the inhabitants | strength of his craft, but it would of course 
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pumps 


and bilge tanks, as No. 1, 2, 3, and 4 wheels. Centrif 

are ——, for discharging the water from the tanks. Tel ph 
signals be arranged so as to communicate from each bridge to 
. West has made ample provision for the 


impossible to show 
details within the space at our disposal. 





ON A NAUTICAL PHOTOMETER.* 
By Mr. J. Hopkinson, D.Se. 

In making observations onthe comparative powers of lighthouses, 
an instrument which shall give satisfactory and comparable com- 
mercial measures of the intensities is desirable. The lights when 
viewed at the distance at which comparison is needed are too 
faint for the use of any photometer in which the measure depends 
on immediate reference to a standard, as in Bunsen’s photometer ; 
the only plan admissible appears to be to reduce the light to the 
limit of visibility, and measure the reduction required. Various 
appliances have been used for this purpose, all, I believe, de- 
pending on the absorption of . by a semitransparent medium. 
Coloured glass has been used, the number of superposed pieces or 
the thickness of plate used to extinguish the light being noted. 
Messrs. Stevenson have made use of an arrangement in which the 
light is reduced by a column of coloured fluid of variable length. 

Both methods are imperfect: First, the numerical measures 
they give are but names for the intensities, and do not give the 
true proportions of the intensities, for we cannot assert that in 
the case of mixed lights by doubling the thickness of absorbent 
we shal! diminish the intensity in a duplicate ratio, Secondly, it is 
difficult to define the absorbent used, so that the observations of 
different observers may be comparable. Thirdly, the effect on 
different kinds of light is not the same, consequently these instru- 
ments are unsuitable for comparing red with white lights. 

The photometer shown in the sketch consists of two Nicol’s 
risms, which can be moved relatively to each other in azimuth. 
he analysing or second prism is carried in a tube flanged at both 

ends, The flange C held next the eye is milled on the edge that it 
may be conveniently held fixed ; the flange D has an index marked 
on its surface. The polarising prism A is carried in a second tube 
turning in the first, and provided with a milled flange for turning 
the prism and graduated. There is a diaphragm at each end of the 
apparatus, which insures that the ray of light shall pass axially. 
Let x be the angle between the planes of polarisation of the prisms, 
then if the prisms are so turned as just to eclipse the light when 
viewed through the apparatus, then the light must be diminished 
m 008. °4 +5 reduce it to the limit of visibility, 


when mm is a multiplier, a little less than unity and almost constant 


in the proportion 1: 3 
with regard to a, due to reflection at the faces of the prism. 


Cc 





=o SMASH: 


SSS 


a NS: 
ASSO 


8 
Ocsensnmena see 


SSS 
CLLALLLLLETLT Ala 





The best method of observation will doubtless depend on circum- 
stances. For a star or a fixed light the following would do: Look 
at the light through the instrument and the polarising prism A 
till the light is ecli , then turn it slowly back till the light just 
reappears, and read the angle. The following observations were 
made alternately on two stars in a somewhat variable state of the 
air. 


Faint Star. Bright Star. 
57 deg. 37 deg. 
57 5 31 yy 
e; ae 
53 ,, ss 
61 ,, 41 , 
SS « 34 i, 
.. = 
56, 38, 
Mean reduc- ) ——— ——— 
tion of light. } 56°6 deg. 85 deg. 


The variation may be mainly attributed to the changeability o 
the air at the time. 

In the case of revolving lights, owing to the short duration 
the flash and its variation during visibility, more difficulty will be 
So pera Some observations were made at Filey on the new 
light at Flamborough, distant tenmiles. This light two white 
flashes followed by a red. The photometer was placed on a table, 
the prisms being previously placed in an azimuth of 60 deg.; it was 
6h ae that - the flashes hep = it en oe lights ho 

eg., and again placed on the le pointi e light ; the 
white were visible the red eclipsed. e pr As was further 
increased till the white also were eclipsed, thus giving a compara- 
tive value to the red and white flashes. 

This photometer is clearly free from the objections to those 
depending on absorption, and is also more compact ; but with them 
it involves a very serious pri equation, which probably cannot 
be avoided in such cases, for different eyes will detect faint lights 
of different intensities, and will also vary with the dilatation of 
the pupil of the observer’s eye. 

In observing evens lights it will be found that a approaches 
90 deg., and the instrument is no longer sensitive. Greater 
efficiency would then be obtained by introducing a third prism 
between B and the eye, fixed relative to B, and making an angle y 
with B; the formula will then be diminution of intensity in the 


proportion 1; ™008.°2008-"Y ; the angle « will not then be so 
dangerously n®ar to_a right angle asin the simpler instrument. 
* British Association, Section A. 








ON ROLLING IN A SEAWAY.* 
By Mr. W. Frovpk, F.R.S. 

Mr. FrouDE commenced by making some remarks chiefly explana- 
tory of an queues he employed for the purpose of recording 
the rolling of a ship in a seaway and at the same time indicating 
the force of the waves. He poe tas a for not having prepared a 
paper, and thus a ae to give the result of his experience 
viva voce. He explai that the fundamental principles on 
which the performance of the apparatus —— are (1) that when 
waves act on a ship or other floating ly which would stand 
stably oe in still water, she is for the moment in equilibrium 
if upright or normal to the mean or effective slope of the wave 
which she occupies ; and if she have a given ayy bape when 
inclined to a given angle in still water, she will ae by 
approximately the same righting force towards the no posi- 
tion in wave water, if she at any moment deviate from it by the 
same inclination. (2) A’‘plumb line or pendulum, if its point of sus- 
pension be at or very near the ship’s centre of gravity, will hang 
at rest if it occupy the normal position, and if it have a very short 
period of pee tion it will instantly assume that position 
throughout the changes of the wave slope. He then proceeded to 
give a minute a of the apparatus in question. A revolv- 
ing cylinder cove’ with paper and turned by rough clockwork 
received the marks made by several pens. One of those pens 
recorded time, jerks being given it at successive equal tetera! by 
an exact clock, The apparatus being placed at the centre of 
gravity of the ship, a pendulum of very short period and consider- 
able power, oveillatine in the plane transversely with the keel, 
recorded continuously by a second pen the angles which the ship 
at each moment made with the mean or effective surface of the wave. 
Another pen actuated by a rocking arm kept level by the observer 
on deck, who pointed it to the horizon, recorded the angle the 
ship made with the horizon. From the records thus obtained the 
amount of the roll of the ship with regard to the wave slope was 
at once shown, and the form of the wave could be easily worked 
out graphically, the wave slope at each moment being simply the 
difference between the records produced by the pendulum pen 
and the horizon pen respectively. But the graphic integration of 
the results supplied by the p lum pen, if correctly performed, 
supplied what might be called the theoretical measure of the 

illations which the ship onght to have performed with regard 
to the horizon during the period embraced in the record. For the 
ndulum record itself supplies throughout a measure of the acce- 
erating force by which the ship’s oscillation is governed; so that 
the integration of this gives a diagram representing the 
angular velocity which the ship should theoretically have 
acquired under the operation of that force. And the integra- 
tion of the velocity di in terms gives the sequence or 
total of motions which the ing velocity involves. The 
ee a of these integrations involves indeed a correct 
nowledge of the ship’s dynamic constants, but these, so far as 
y known by calculation, may be readily 
obtained by a single Ca ae with the ship in still water, 
where, if she be artificially brought into oscillation (an operation 
easily performed), and the instrument be made to record the oscil- 
lations as they subside under the influence of resistance, the 
natural period of her oscillation is at once known, and the coefli- 
cient of resistance is deducible in a shape which is approximately 
applicable to the ship’s seaway oscillation. the conditions 
required for the integration are thus supplied. Several series of 
diagrams thus obtained by the oscillation of ships in a seaway had 
been thus integrated and the theoretical oscillations accorded so 
completely with the recorded oscillations that the fundamental ele- 
ments of the theory of rolling had been most satisfactorily verified. 
He had also completed an apparatus in which he employed a heavy 
stationary wheel which was so delicately supported as to be inca- 
pable of receiving any rotation from the motion of aship. This 
wheel if placed transversely in the ship would remain still at rest, 
that is to say, without rotation, and would thus supply the place 
of the horizontal bar above described, held level by the observer on 
deck. It consisted of a wheel 3ft. in diameter and 200 lb. in 
aig. Through the boss was carried out a strong steel axis, the 
prolonged ends of which were coated with hardened steel. The 
axis thus prolonged rested between two pairs of rocking arms, the 
ends of each pair forming a kind of ¥. The ends of the arms 
were in fact hardened steel plates, forming segments of circles 
struck from the axes or centres on which the arms rocked, so that 
they were virtually portions of the circumferences of very ~~ 
friction rollers. In order still further to reduce the friction of the 
working parts the axes of the rocking arms were finally reduced 
to hardened steel pins of small diameter, and so mounted that 
their motions when of small range should be rolling not sliding 
motions, and great delicacy was thus obtained. The centre of 
gravity was brought to within 0°0065in. of the axis of suspension, 
and the time of a single swing was over thirty-five seconds. Yet 
so great was the delicacy of the suspension, a weight of sx,455 part 
of that of the wheel itself, if placed at its extreme radius, would 
— an oscillation of 1}in. in range, and which would continue 
or many minutes; or if the wheel were moved 90 deg. from its 
position of rest, the oscillations would continue for nearly twenty 
minutes ; the movement being so slow and solemn as to impress on 
the mind of an observer who had not seen it put in motion that the 
action was self-originated or induced by some mysterious agency. 
The oscillation of a ship could not put such a wheel in motion ; 
or rather, if an infinitesimal motion were produced, this would be 
of so long a period that its effects would be easily separable from 
those proper to the oscillation of the _ Thus the indications 
would be more exact than those produced by the rocking arm on 
deck. The apparatus on deck had not yet been tried, and was 
awaiting a good rough day at Plymouth. 
Prof, Reynolds inquired whether the speaker had seen the method 


of ay ee . Jarvis, 
Mr. Froude replied that he had not, 
Prof. Reynolds asked whether the tendency of a ship to assume a 
position normal to the wave varied with the flatness of her bottom. 
Mr. Froude said that no doubt some variation in the ultimate 
sarge ge be - to ene in Gan and oeeeeens 
ut wi ips of ordinary form and proportion of de; to 
breadth it might be taken as a sufficiently true rule that the sur- 
face to which the ship sought to tecome normal was the mean 





they are not 





surface of equal pressure thrcu ;h the centre of buoyancy. 
Prof. Reynolds would like to be informed whether the diagram 
would be lutely true in the case of a wind wave. 


Mr. Froude did not think it would be absolutely true, but did 
not apprehend that any very material disturbance would result. 
He ought to have said that although this machine was quite his 
own invention, he found that a French naval architect had con- 


aj tus for observing the horizon such as he had 
first described. He had been in correspondence with this gentleman, 


and it gave him great pleasure to find that in an invention of 
which he had thought himself the originator he had been 
by two or three years bya very able man. It was, however, a 
satisfaction to him that he was at the present time of his 
friendly competitor in the race so far as regarded the delicately 
hung heavy fly-wheel which was to furnish an automatic constant 
record of the wen or absolute rolling or deviations from the 
horizontal assumed at each moment by the ship. 

Mr. Merrifield believed the 


thought out, constructed, and described by Mr. Froude was an 
impo ition in the field of scientific labour, Anything of 
that which added to their experimental and scientific know- 
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DESCRIPTION OF THE NEW BRANCH CANAL 
FROM THE CANAL CAVOUR FOR THE IRRI- 
GATION OF THE LOMELLINA. — CANAL 

- QUINTINO-SELLA. 


By P. Lz Neve Foster, jun., C.E., Chevalier of the Order of 
the Corona d'Italia, late Director of the Works.* 


Since the completion of the Canal Cavour the most important 
irrigation work that has been carried out in Italy is certainly the 
new branch canal named after the present Minister of Fi 
“The Canal Quinti Py Ram geen Fp ang heer 
country between the Torrent Agogna and the river Ticino—the 
lower of which, formerly called the province of Lomellina, 
now, for some inexplicable reason, has been annexed to the > 
vince of Pavia, with which it has but little common interest. e 
soil of this district is chiefly of a sandy nature, and where irrigated 
extremely fertile. The high lying lands, on the other hand, 
where until now no water could be brought to bear upon the soil, 
yield but scanty crops, and a large pater country, stretching from 
north to south as far as the Po, is absolutely barren. 

One of the chief resources of the Lomellina was the silkworm, 
until the disease rendered this industry uncertain and precarious. 
The mulberry tree is cultivated to a large extent, sufficing not only 
for the consumption in this district, but supplying great quantities 
of leaves to Lombardy. In the unirrigated parts and in the neigh- 
bourhood of villages the vine is cultivated, but the wine made is 
of an inferior quality, and not sufficient for home consumption. 
Where water can be obtained for irrigation excellent crops of rice 
are grown, and this fully shows how important a part it takes in 
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Lombardy. The line of canal next follows the railway to Mor- 
tara as far as Olengo, which it leaves on the right, taking a course 
across the plain to Cilavegna. At the “ itore” the canal 
divides into two smaller branches, one of which on the t ter- 
minates at the provincial road to Vigevano, at a short di ce 
from the town of Mortara; the other, which branches off to the 
left, terminates at the provincial road, but about five kilos. nearer 
Vigevano. Both these canals will ultimately be extended, the 
former towards San Georgio, Ottobiana, Ferrera, San Nazsaro, 
and Pieve, whilst the latter will serve to irrigate the territories of 
, Tromello, Garlasco, Dorno, and Gropello. The exten- 
sion of these branches is being carried out by “ ii,” or 
societies of consumers of water, aided by local authorities. 
The principal dimensions of the main canal from Novara to 


Cilavegna are 10 metres in breadth at bottom, the side slopes being | 
inclined at an angle of 45 deg. There the canal is in embankment, | 
the minimum depth from jthe bottc.m of canal to top of bank is | 


o« 
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water is in course. The quantity of water to be derived from the 
Canal Cavour being 30 cubic metres per second, of which ten is cal- 


leaving there 20 cubic metres to be discharged into the branches, 
eight of which go towards Mortara and twelve towards Gambold. 
The sill of the sluice-house at the commencement of the canal is at 
152°172m. above the level of the sea, and that of the “ partitore ” 
111°476m., giving a difference of level between the two extremes of 
of 40°696m. The excessive slope is overcome by twenty masonry 
falls, the canal itself being established with regular gradients of 
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1°00m., 0.60m., 0°50m., 0°40m., 0°30m. per 1000, The total fall 
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The depth of water will be 190m. when the full quantity of | 


culated for distribution and loss before reaching the “‘ partitore,” | 
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| sills and grooved guides in which the sluice-gates work, sluices 
being placed across the canal above the falls to regulate the depth 
of water. In many cases where walls have been established near 

roads advantage has been taken of the sidewalls as abutments for 
| the arch of a bridge. Vertical falls have only been used where the 


| difference of level between the upper and lower part of the canal 
is slight, and few exceed 1m. in height. The falls consist of 
an inclined plane or slide, paved with granite blocks 0°40m. in 


| thickness, ending in a basin from 0°60 to 1°20 in depth below the \ 
| bed of the canal. The sidewalls are in brickwork, and dressed stone 
| is used for sills and grooved guides for the sluice gates. The effect 
| of the basin is very perceptible, the stream issuing from it at very 
| little more than the ordinary rate. In many places it has been 
found advisable, on account of the sandy nature of the ground, to 
pitch the sides of the canal for a short distance below the masonry, 
with beulders to protect them from the wash of the water. : 
The most important work on the whole canal is the “ parti- 
tore ”’— literally “divider,” or edifice, in which the water of the 
main canal is distributed to the two smaller branch canals. It 
consists principally of two regulating bridges, one thrown across 
each branch pm | provided with sluices and necessary gear for 
working them. The canal for a short distance above the sluices 
is provided with side walls in brickwork, as also for a short 
distance below the regulating bridges, the wingwalls being 
curved so as to form one end of a circular basin, the remainder of 
which is pitched with river boulders set in concrete. From the 
lower pa of these basins the smaller branch canals issue. The 
sluices are twelve in number, five of which communicate with 
the Mortara branch, and seven with the branch towards (iam- 









bold. The gates are 1°20 in width, and are worked by screw 
—_ 4 o ‘ 
A =~ a zz > 
Pm r™ F \ ae & Pt.) 
4 ma oy 
j ee" 
W mm gow i a 
Zz 2 —xr —_ tf ~ 
EBAVELLONA ir 
= feast _ nee f _ | t 
* Gitte \ it 
pA + 
22 a — . 4 





N 



















<>CILAVEGNA 






















































































































¢j- : 
, a ’ if 
Ss - os 3 | 
SS /wazzane,s. _— | , 
a) A ICOCCA : i a 
: NOVARA ; °4 = 
LA CITELLA ; “ae 
. y /- RA 
J ORFIOS QUARTARA 
an pI PRIME C 
. \ s iN Nar neee ui Typ MONTARSELLO / 
) . A ~ i f 
AS a 
d — — 
BOTTOMOF o 
CANAL 
ieee Se - ” 
—: A cance a, exer, a 
| 
| 
10 0.60 % O6C 0.60 0.60 » 0.60 1060, O.60 {0-60 0.6 10.60; 0.60 4 0.60 x 040 0.40 6.40 0.30 0.30 | St ee O30 ©4030) 
| 
ov! 3 ry wd a i : } | 
g E 3 : 3 a i : a 64 : 3 5 3 r E ; : . : d 
g 3% E + 5 S g F i 3 g N 4 e s Z q 3 
SEA LEVEU ? 
76-00, 2176.00 737.00) 91.00 2215.00 1030.00 /614. 1187.00 |4820| 975.00 |685.0) 1010.00 2255.00 166.00 1728.00 1912.00 1706.00 1428.00 1495.00 1423.00 1333.00 =_ 
od ui mi|w Vv vi jvi| va |x| x |x| xm xm XIV xv | xvI xvo | Xvm xIx xXx xxi ixxn 
Tm oT | : aa hie 
} | ) 
I ri] 
| | | | | 
: : se oe) = 
ee, a 
developing the resources of these rich and flourishing tracts. The | due to gradient being 12°161, leaving 28°535, or about three- | gearing, and are readily raised or lowered by one man. On the 


physical features of this district especially adapt it for irrigation, 
the _ sloping with an almost ar gradient from the north 
to the Po, with an inclination of about lm. per kilometre ; and 
advantage has been taken in many places of this fact by tapping 
the subterranean waters that are met with at a few metres in 
depth below the surface ; and owing to this natural fall, a channel 
can soon be brought to the surface by giving it an inclination of 
from 0°30 to 0°60 per thousand. These ‘* fontanili” or springs are 
used for irrigation on a small scale, and are especially valuable for 
‘* Narcite,” or winter meadows, as the water is always at a higher 
temperature than that freely exposed to the influence of the 
atmosphere. Supplies of water for agricultural purposes are also 
drawn from the en the Agogna, and Arbogna, which form 
the diainage lines of the lower part of the province of Novara ; 
but these channels only serve for the irrigation of the low lying 
lands, and leave the greater part of the district unirrigated. 

The Canal Quintino-Sella, which was completed last spring, 
consists of a main channel and of two smaller branches, The main 
channel is derived from the Canal Cavour near the 74th kilo. 
of its course from the Po, at a short distance above its passage in 
syphon under the river Terdoppio near Veveri, the existing sluice- 
house, which regulated the overflow of the Canal Cavour into the 
Terdoppio has been turned to account for regulating the admission 
of water into the new canal. Leaving the Canal Cavour, advan- 

has been taken of the bed of the existing overflow ch 1 


quarters of the total difference of level available for motive power, 
which will eventually be developed for industrial purposes. 
Where possible these falls were established near towns 
or villages, and the difference of level of two of the more 
important, viz., 2°59 and 2°25, in all 4°84, situated at a 
short distance from the Novara railway station, will be 
made use of for supplying the motive power to an establishment 
ky we and carding waste silk (bourre de soie). A concession 
of 500-horse power for eighteen years has been granted by the Italian 
Trrigation Company to the comy that has been formed for working 
up waste silk, and. the works, which are being carried out by the 
well-known firm of Cantoni, Colombo and Mackenzie, of Milan, are 
already in a forward state, and it is anticipated will be finished by 
the end of the present year. Concession of water power has also 
been made by the company for two smaller establishments near 
Novara, the first for cleaning rice and the other for a zinc works. 
The dimensions of the first trunk of the canal are 8m. in 
width at bottom, with sides sloping 14 to 1, and with a gradient of 
lm. per 1000 for a distance from its commencement of 1176 
metres, where the Roggia Mosa, one of the oldest and most im- 
portant irrigation canals in the immediate vicinity of Navaro, 
crosses the new canal by an aqueduct in brickwork, making use 
of the masonry sidewalls as abutments. On leaving the fall the 
canal assumes its regular section of 10m. in width previously 
tioned, and which remains invariable until the end. The 














for a distance of about 500 metres, and this has been enlarged and 
adapted for the purpose. The new canal passes through the ter- 
ritories of Veveri, Novara, Olengo, Brizsoletto, Gar' na, Terd 


Lag Tornaco, Gravellona, and Cilav where, a pone 


578 metres, it reaches the “ itore” or edifice in which 
ibution of water to the two snaller branch mone f riedion ~ eng 
Leaving _ outlet o— the i = = provincial road 
m. ovara, avoi rail station 
of the town, passes under the road to ind thew 
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and the railway to 











gradient is established at 0°60 per1000 until the 10°535m. of its 
course isreached, the difference of level being overcome by eight falls. 
From 10°535 to 15°432 the slope of the canal is 0°50 per 1000, and 
the difference of level lated by four falls, The next part of 
the canal, from 15°432 to 20°266, has a gradient of 0°40 per 1000, with 
four f The remainder of the from 20°266 to the 
“ partitore,” is established with a gradient of 0°30 per 1000, and is 
These falls are in some cases vertical, 
ved into a basin from 0°60m to 1°00m. in depth 

bed on the lower side. The side walls 


brickwork, dressed stone being used only for | (1) of » head or outlet 


narrow neck of land that separates the three branches a hou:e for 
the guardian of the canal is built. 

The total number of works on this canal, not including the 
measuring outlets for regulating the supply of water to the 
various consumers, is upwards of 100, some of which are very 
complicated, as, for instance, bridges connected with sy) phons 
under the canal for one or more irrigating channels ; in other cases 
a small channel is carried over the canal by an aqueduct con- 
nected with a bridge. The bridges for country and communal 
roads consist of two arches of 5m. span each, with a rise of 0°50, 
and are exactly similar in every respect to each other, except in 
the width between parapets, which in the former is 420m. and in 
the latter 300m. The branch canal to Mortara is 4621m. in 
length and 5m. wide at bottom, with sides sloping 14 tol. The 
gradient is 0°30 per 1000, giving a t tal fall of 1 387 due to gra- 
dient, and 3°338 due to two falls, and a difference of level above 
and below the syphon under the arg | and under the bridge at 
the provincial road to Vigevano—in 4°725m. of fall for the 
entire length. The number of works on this branch are fourteen, 
the most important of which beinga syphon—by meansof which the 
canal is carried under the railway from Montara to Milan—and a 
skew bridge for the provincial road. The other branch canal is 
5 kilos. in length, the breadth at bottom is 7m., with sides sloping 
14 tol. The gradient of the canal is 0°40 per 1000, giving a fall 
of 2°00, to which must be added 1°793 of fall—in all 3 793 differ- 
ence of level between the two extremes. The number of works 
on this branch is eleven, of which the most important is a syphon 
by which the Roggia Biraghetta, a small irrigation canal, passes 
under the canal to an aqueduct ; the canal then passes under the 
railway in a double syphon and under the provincial road in the 
same manner. 

The total cost of the works, including the purchase of land, 
amounts to 1,600,000f. (£64,000), and was let to Italian con- 
tractors in lots of about 5 kilos, each. The measuring outlets 
are built at the expense of consumer of water, and consist, 
from the canal fitted with a sluice for 
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opening or closing; (2) a chamber in which the 
velocity of the water is deaden which varies in dimensions 
according to the number of “‘moduli”* of water it is intended 
to discharge ; (3) a measuring orifice, which consists’ of a rectan- 
gular notch in a cast iron plate fixed in the cross wall at the end of 
the chamber, opposite to which the water enters, and over which 
it flows, the depth of water above this weir being regulated by 
means of the ‘sinice, according to the quantity of water it is re- 
quired to discharge. The works of this important branch canal 
from the Canal Cavour were commenced in the spring of 1871, 
and by April of the present year it was completed and in use. 
Great credit in having carried out these works in such a short 
space of time is due to the chief engineer of the company, the 
Chevalier Susinno, The first 18 kilos, of the canal were carried 
out under the immediate superintendence of Signor Carlo 
Nigretti, the company’s district engineer, at Novara, while the 
remainder of the canal to the “‘ partitore,” together with the 
two smaller branches, were constructed under the writer’s direc- 
tion, 
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pipes for regulating the sealin hydraulic mains used in the manufac- 
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1170. James Epae, Bolton-le-Moors, *‘ Boilers, &c.” 
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cation from the Howe Machine Company. 
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—20th April, 1872. 

1195. ee Wykes Lape.te, Wraysbury, “An automatic pulp 
save-all.” 











* The Italian “ moduli,” or unit of measurement, is equal to a constant 
discharge of 100 litres per second. The Albertine “ moduli,” which is 
more generally understood in Piedmdiit, is equal to a discharge of 57°0 
litres per second, 
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casks, &c. 

1240. Henrik Gann, U 
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1248. Joun Witty, Manchester, “‘ Packing material.” 

1254. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘* Magneto- 
electric machines.”—A communication from Zenobe Theophille Gramme 
and Eardley Louis Charles d’Ivernois.—26th April, 1872. 

1269. Rozertson Ciews, Dundee, N.B., “ Weaving the end borders of 
rugs and mats.”—27th April, 1872. 

1289. LeonaRD Cooper, Manchester, ‘‘ Transporting passengers, goods, 
&c.”—A communication from Myles Cooper. 

1290. HENRI ADRIEN Bonnevic.e, !iccadilly, London, “ Medical injecting 
or irrigating apparatus.”—A communication from Adolphe Gache. 

1291. Joun Smiru, Cheetham, Manchester, ‘‘ Beetling woven fabrics.”— 
30th April, 1872. 

1357. Ropert WILLIAM MARSHALL, Owlerton, Sheffield, ‘‘ Bearings.”— 
4th May, 1872. 

1610. WiLL1amM Hook Davey, Islington, London, “ Ironing, calendering, 
or smoothing linen, &c.”—27th May, 1872. 

1699. JoserpH TuHEoporE Dann, Cowley-road, North Brixton, Surrey, 
“* Phosphorus.”—A communication from Gustave Ferdinand Féron.— 
5th June, 1872. 

2000. Joun GiLLotr and Peter Coptey, Barnsley, ‘‘ Cutting coal, &c.”— 
2nd July, 1872. 

2077. Henri ADRIEN Bonnevit_e, Piccadilly, London, “ Bits.”—A com- 
munication from Jules Maurice Fabre.—10th July, 1872. 

2277. Epwarp Primerose Howarp VauGHAN, Chancery-lane, London, 
“Phosphates of lime.”—A communication from Arthur Striedter.— 
30th July, 1872. 

2302. Davip Greic and THomas GILtort, Steam Plough Works, Leeds, 
“Coal-cutting machines.”—lst August, 1872. 

2365. Sipney Horton Hap.ey, Bartram Park, Hampstead, London, 
“Cleaning wheat and other grain, &c.”—Partly a communication from 
Pierre Cardailhac.—5th August, 1872. 

2389. HENRI ADRIEN BoNNEVILLE, Piecadilly, London, ‘‘ Manufacturing 
cast steel.” — A communication from Hilaire André Levallois.—1l0té 
August, 1872. 

2416. SamMueL CHANDLER, sen., SAMUEL CHANDLER, jun., and Josian 
CHANDLER, London-road, Southwark, Surrey, ‘“‘Dip pipes for regu- 
lating the seal in hydraulic mains used in the manufacture of gas.”— 
14th August, 1872. 

2435. Georce Hasertine, Southampton-buildings, London, ‘ Railway 
carriage springs.”—A communication from Hiram Quincy Sanderson. 
2437. Epmunp D. Barsour, Boston, Massachusetts, U.S., ‘‘Calculating 

machines.”—15th August, 1872. 

2461. Wittiam Ropert Lake, Southampton-buildings, London, 
**Electro-magnetic signalling apparatus.” -- A communication from 
Frank Leonard Pope.—l0th August, 1872. 


. Sweden, ‘‘ Cosmetics.” 
1cH, Chenies-street, London, “‘ Sulphates.”—25th 












All [eee having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. mast be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1._PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
432. W. R. Lake, London, ** Gas engines.".—A communication.—Dated 10th 
February, 1872. 

This invention relates to improvements in engines which employ an 
explosive mixture of air and gus for the motive force. A limited quantity 
of the explosive mixture is held in reserve under the pressure of several 
atmospheres in a reservoir in connection with the engine. By a suitable 
arrangement of valves and valve gearing a charge of the mixture so 
under pressure is admitted into a chamber immediately connected with 
the cylinder, and forced through the meshes of a series of wire gauze 
diaphragms extending across such chamber. A lambent flame is kept 
burning upon the surface of the gauze diaphragms by means of a con- 
stant but limited supply of gas, and this acts as a torch to ignite the 
successive charges as they are entering the cylinder. The gauze 
diaphragms also serve to prevent the return of the flame. By this 
arrangement the gaseous mixture is made to exert not a spasmodic or 
“explosive force upon the piston, but a true pressure due to expansion. 
433. W. E. Gepce, London, ‘‘ Horizontal tubular boilers.”—A communica- 

tion.—Dated 10th February, 1872. 

This invention relates to a boiler differing from ordinary boilers mainly 
in the arrangement and destination of the tubes, which from smoke 
tubes become boiling tubes, and which are enclosed in a casing forming 
fire and smoke-box. This fire and smoke-box is placed within the 
boiler, and concentrically in every way to its side; the water and the 
steam communicate front and back with the boiling tubes. One of the 
advantages of this boiler is the possibility of replacing burnt or defective 
tubes, and removing tartar or calcareous incrustations without stopping 
the machine by means of a conical or other digester, stoppers, or hollow 
cross-pieces placed front and back, opposite each tube. This improved 
boiler is divided by means of two fire-brick partitions so as to compel the 
flame to hug the tubes. 





Class 2.—-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

430. J. E. Woops, London, “ Railway eccrriages.”—Dated 10th February, 


872. 
Introducing bands or pads of vulcanised indla-rubber to the springs 
and door pillars of railway carriages, to lessen the vibration and shocks. 


431. J. Hastin, Greenock, N.B., “ Ship steering apparatus.”—Dated 10th 
February, 1872. 

The apparatus comprises a horizontal screw shaft carried in hearings in 

a hollow pedestal, and having fast on it externally the usual steering 

wheel. The rudder stock has on its od end a disc or plate, the boss 

ts tal 


prope blades, more or less in number, attached to a sliding plate 
actuated by means of i ti ttached 


of a ip’ or connected 

therewith. The propellers are attached to the sides of the vessel beneath 

the water line. 

438, J. H. Greener, London, and T. 8. Sarney, Brixton, “ Fastenings.”— 
Dated 12th February, 1872. 

This invention consists in fastening or soon’ keys, chairs, and rails 
to railway sleepers, by means of spikes or trenails, screws or bolts, which 
are passed through the same respectively. 

440. R. Burn, jun., Epsom, ‘Signalling on railways.”—Dated 12th Feb- 
ruary, 1872. 

This invention ists of the arrang t of signal a tus 
placed on the engine or at any other desired part of a train, and which 
is set in operation by a double-action trigger, the latter being actuated 
by a sliding or adjustable bar which moves simultaneously with the 
ordinary signal arm, or by «screw clip placed on the rail. 

447. J. A. Hopson, Northumberland, ‘‘ Gear for driving a screw propeller 
= the engines ave broken down at sea.”—Dated 13th February, 
1872. 

There is a sheave on the screw propeller shaft; there are other sheaves 
on deck and a sheave on the steam winch; chains round these 
sheaves. Thus in case of the engines breaking down th propeller may 
yen from the steam winch. 

452. J. J. ALLincuam, Liverpool, ‘ Moving vessels through the water.”— 
Dated 13th Feoruary, 1872. 

Self-adjusting louvre boards or flaps are arranged in frames depending 
from a vessel. The blades open and close alternately as the vessel rises 
and falls under the action of the waves or wind, and so produce a pro- 

yulsion. 

M60. Cc. W. E. Marsn, London, ‘‘ Communicating between the passengers and 
guards,” Dated 14th February, 1872. 

This invention has for its object improvements in apparatus for com- 
municuting signals between the passengers and guards and engine drivers 
of railway trains. For this purpose a light rod or tube is arranged the 
length of each carriage in bearings so as to revolve freely. At the ends 
of each of these rods joints are formed and connected with apparatus, so 
arranged as to allow of free motion for the vertical, horizontal, and 
lateral movements of the carriages when coupled together. When an 
alarm is to be given from one of the compartments of a train the pas- 
senger pulls down a lever, which being attached by a wire and crank to 
the main bar or rod, gives about a quarter of a turn to the whole length 
up tothe guard’s van, in which is placed a bell crank, with wires running 
up to an alarm bell, which is thus set in motion, and at the same time a 
small signal or indicator is thrown out, thus showing the compartment 
where the alarm originated. The main rod immediately revolves back 
into its place, ready for further communication, by the weight of the 
cranks and a balance arranged for that purpose, which tis placed in the 
guard’s compartment. This guard is now left to continue the alarm to 
the others or the driver, if found necessary. 

469. T. J. Smiru, London, “ Retarding and stopping railway trains.”— 
A communication.—Dated 14th February, 1872. 

This consists in attaching levers or rods in connection with the brake 
blocks to the draw bars, so that as the engine exerts its power in pulling 
the brakes are prevented from contact with the wheels, but on the steam 
being shut off the impetus of the rear portion of the train causes the com- 
pression of the buffers, and the inner ends of their rods bear against 
sliding bars acting upon levers which put the brakes into action upon the 
wheels ; alternative methods are also described. 

477. T. J. Smiru, London, “‘ Communicating between railway carriages and 
Jor ventilating the same.”—A communication.— Duted lith Vebruary, 
1872. 

This consists chiefly in fixing one or more tubes along the upper part 
of cach carriage, so that acry could be heard through the train. Near 
the roof of each carriage the tubes have bell or conical-shaped openings, 
through which the sounds pass, each bell or cone being partially closed 
by a flap valve. The outside ends of the tubes have conical mouth- 
pieces of flexible material, so as to establish communication from car- 
riage to carriage. Telegraph wires may be laid in the tube. 

479. J. H. Lock, London, *‘ Indicating the name of the station or the names 
of the stations to which a railway train is proceeding, aad the name of 
the station at which the train successively stops.”—Dated 15th February, 
1872. 

This invention has for its object the arrangement and application of 
apparatus to railway carriages for the purpose of indicating to the pas- 
sengers the name of the station or the names of the stations to which the 
train is proceeding, and the name of the particular station at which the 
train successively stops whilst it is stopping there. For thi, purpose 
each carriage of a train has a rod or shaft extending from end to end. 
This rod or shaft is mounted so as to revolve in suitable bearings, bein, 
connected with the rod or shaft of the carriage next to it at cither or both 
ends by means of a self-adjusting coupling, which will transmit rotary 
motion from one shaft to another from one end of the train of carriages 
to the other, independently of the relative positions the carriages may 
assume in passing around curves or from vibration or otherwise. The 
rods or shafts of each carriage when coupled together are made con- 
tinuous throughout the train, rotary motion being imparted thereto from 
time to time by suitable gearing driven by a winch handle, wheel, or 
otherwise, under the control of the guard or other person appointed to 
work the apparatus. Drums or rollers are mounted upon axes, and such 
rollers carry travelling endless bands, upon which the names of the 
successive stations are indicated in bold characters. The axes of the 
rollers are actuated by bevel or other suitable gearing connecting them 
with the driving rod or shaft previously described, so that the name of 
each successive station, as it is approached or arrived at by the train, 
may be brought prominently into view within each compartment of the 
carriages of the train. The apparatus may also be arranged as to strike 
a gong or give some other suitable signal to the passengers when a 
change is to take place in the indicator. If desired the apparatus may 
be rendered self-acting.: 

488. J. J. P. V. Tovcne, London, “ Preparing roadways.”—Dated 15th 
February, 1872. 

The object of this invention is to oe the surface of roadways which 
are furnished with a coating of asphalte or equivalent material, so as to 
remove the liability of horses slipping thereon. 

495. E. Epwarps, London, “ Dust shield for railway carriages. 
nication.— Dated 16th February, 1872. 

This invention consists in arranging a guard or shield, consisting of a 
plane surface of wood, canvas, or other suitable material, below the bodies 
of railway carriages, in a horizontal position parallel with the road, by 
means of adjustable rods. Where the shield described is fitted to the 
truck which support the wheels, it is made in three portions bolted 
together, the central portion being between the wheels, and the two 
outer portions being outside the wheels, so that the wheels may be easily 
removed if required. The parts of the shield fitted to the wheel trucks 
and the intermediate part under the body of the carriage are jointed 
together by means of suitable bolts. The shields described are suspended 
beneath the carriages by means of rods, the length of which is adjust- 
able by screw swivels. ed vertically to 

















—A commu- 


Some of these rods are arrang 
carry the shield, and some diagonally or horizontally to prevent too great 
side or end movement of the shield. 

497. G. Wituiamson, Hunslet, near Leeds, and W. H. WitLiaMson, Man- 
ningham, near Bradford, “ Travelling wheels of traction engines, dc.” 
—Dated 16th February, 1872. 

This invention comprises various combinations or modifications in the 
construction and arrangement of the component parts of the travelling 
wheels of traction engines, road rollers, steam carriages, or other traction 
vehicles ; and in the construction of wheels, pulleys, or drums for trans- 
mitting power in connection with such vehicles, or where power is 
required to be transmitted by means of cords, ropes, or belts. The First 
part of the invention relates more poten” to the construction of the 
travelling wheels, the object being to enable them to obtain a smooth, flat, 
and elastic tread on the road, and also to allow them to accommodate 
themselves more readily to the inequalities of the ground over which they 
travel. According to one modification, tie u.ventors use an euter flexible 
tire of steel in combination with a rigi1 wheel, and separated from it by 
an elastic cushion, or, as they prefer, in combi: ation with movable arms 
arranged radially about an elastic boss. Accocding to a second modifi- 
cation they use an inner flexible tire or hoop. According to a third 

dificati the flexible tire is entirely omitted, the outer ends of the 





of which is turned to work in a bearing formed for it in the 1 ' 
whereby the stock is rendered steady. The disc has a radial groove 
formed in its upper side, and a block or roller lying in this groove is 
acted upon to move the rudder bya nut orinternally screwed head on the 
screw shaft. Instead of fixing the rudder head or disc rigidly on the 
rudder stock, a rosette clutch is interposed, the parts of which are kept 
together by rubber or other springs. When working the rudder from a 
bridge amidships the serew gear is applied at the stern, and a light 
chain or equivalent connection is used for transmitting the force 
required from the bridge. In the case of a large steamship a donkey 
engine is employed to force water or air into an accumulator. The water 
or compressed air is conveyed from the accumulator by pipes to the 
steering gear, and is applied to work a ram or a small engine. 
436. A. M. CLARK, London, ‘‘ Propulsion of vessels.”—A communication.— 
Dated 26th February, 1872. 

The invention consists in propelling vessels by the aid of a jet or jets 
of steam acting on the water contained in an open r, 
below the water line at a suitable angle. The water in the chamber thus 


arms or — forming the outer circumference of the wheel, and 
being rounded more than is due to the radius of the wheel. The seg- 
ments are held in position by a retaining ring or by connecting links. 
According to a fourth modification, the flexible tire is employed in com- 
bination with elastic packing, and with rigid wheel, and with or without 
the elastic boss and movable arms. According to a fifth modification, the 
arms are round, with inner ends forged on them, which fit into recesses 
in the elastic cushion of the boss, and are held therein by the retaining 
bolts The Second part of the invention relates more particularly to the 
construction of a non-elastic spherical boss for the travelling or traction 
wheels generally, but more larly for those of road roll so that 
the wheel or roller accommodate itself to any irregularity of 
the road or ground over which it travels. The Third partjof the inven’ 





relates to an elastic grooved wheel or ley, more applicable 
for the tractive wheels of clim eer tives an , or for 
disposed | transmitting power by means ropes, or belts. 
a 514. T. Henperson, Glasgow, “* Screw st ”.. Dated 17th Foruary, 1872. 
i tion consists i a screw steamer with two screw 





acquires a velocity which on its being projected against the sur 
water serves to propel the vessel. 
437. A. M. Cuark, London, “ Propelling vessels.” —A communication,.— 
Dated 10th February, 1872. 
This invention consists in the application of a series of double-action 





e in constructing 
apertures, one before the other, in a line with the keel, the after.one 
being of the ordinary dimensions and the forward one of about half the 
dimensions of the other, and eavh being fitted with a separate er, 
shaft, and screw. The forward screw is.of a size suitabie to work in th¢ 
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space ayailable between the keel and the shaft of the after screw. The 

two propeller shafts may be connected to one set of engines or to separate 

sets of engines; or the smaller shaft ry! be fitted with coupling 

appliances atupiing its being connected either with the main engins 

or with a set of engines. 

2435. G. Hasevtine, London, “‘ Railway carriage springs.”—A commu- 
nication.—Dated 15th August, 1872. 

This invention consists, First, in the mode of arranging and holding 
together metallic plates and cross bars or fulcrums to form a carriage 
spring which work without preducing friction or abrasion of its 
parts; Secondly, in lining the bearing surfaces of the fulcrums with 
india-rubber or other similar packing p ed in recesses formed for the 
purpose in such a manner that the yielding of the packing and the exten- 
sion of its bearing surface upom the plate materially increase the rar 
und efficiency of the bination as a spring; Thirdly, in making the 
intervening fulerums spherical in form, and of india-rubber or other 
clastic material, to perform the double function of springs and friction 





rollers where it is necessary to provide for a rotary motion, as at the king } 


bolt of a truck, or anywhere between the truck and body of the carriage, 
the plates on the truck and bolster beam of the carnage body being 
suitably formed with concave recesses for their reception. 





Class 3.—FABRICS, 


Including Machinery and\| Mechanical Operations connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

428. H. Borromtgy, Lowmoor, Bradford, Yorkshire, ‘ Doubling worsted, 

&c."—Dated With February, 1872. 

The object of the invention is to obtain a draft in the yarn, between 
the feed bobbins or spools, or other holders, and the delivery rollers for 
delivering the yard to the spindle to be doubled. To effect this there 
is applied between such feed bobbins or other holders other extra rollers, 
hetween which the yarn is nipped, and by which its speed is regulated 
in its passage to the delivery rollers. The speed of these extra rollers, 
in relation to that of the delivery rollers, will vary, but the object is 
simply to produce, by aslight drag, a tension that will prevent slack in the 
passage of the yarn to the delivery rollers, and will thereby insure more 
even yarn in the doubling. 

442. T. J. Smirn, London, “Dividing the fleece in carding engines.”—A 

communication.—Dated 12th February, 1872. 

This relates to apparatus for dividing the fleece or bat proceeding from 
the carding engine into ribbons of a convenient width. The apparatus 
principally consists of two parallel shafts revolving in opposite directions. 
Upon these are fixed alternately rollers of two different sizes; the larger 
of these rollers are grooved on their side faces, while the sides of the 
smaller rollers are made convex. Circular blades or discs are fixed at 
the sides of the rollers, and the s on the opposite shafts meet and 
overlap one another at about the peripheries of the large rollers. The 
groovings on the large rollers cause their discs to contract inwards, 


while the convexity of the small rollers forces their discs outwards, so | 


that the opposite discs overlap and cut the fleece as it passes over them 

like shears. 

455. J. D. Nicnor and J, Eckersiey, Edinburgh, “Calendering printed 
paper.” — Dated 13th February, 1872. 

This invention relates to various improvements upon an invention for 
which the inventors obtained letters patent, dated February 18th, 1869, 
No, 496, and consists in improvements upon the pressing or calendering 
part of the apparatus, and in an improved mode of combining and 
arranging the drying apparatus with the pressing or calendering rollers. 
456. W. Ricuarpson, Oldham, Lancashire, “‘ Opening wool, &c.” — Dated 

13th February, 1872. 

This invention relates, First, to a trausferring apparatus for machines 
in which “fine comb” cylinders are emplosed; Secondly, in the same 
machines making a lap by streams of air. 

487. W. Nutraut and T. Nutrauy, Walmersley, Lancashire, ‘‘ Looms for 
weaving.” —Dated 15th February, 1872. 

This invention consists in forming the shed by means of a set of oscil- 
lating internal section tappets with movable cam levers connected to 
allow levers, and actuated to raise or lower the treadles by two pattern 
chains. 

491. H. Garpner, London, “ Treating fibres.” —Dated 16th February, 1872. 

Steeping the fibres in alkaline solutions and afterwards in acid solution, 
and the use of a machine with a toothed cylinder with heavy grooved 
rollers or fixed rollers. 

501. W. R. Lake, London, “Shuttles."—A communication.— Dated 16th 
February, 1872. 

The said invention consists, First, in the use of an open-backed shuttle, 
the open back being formed by two projections which render it possible 
to use a spool of twice the length in common use, and at the same time 
enable the operator more easily to remove the said spool from the 
shuttle. Secondly, in the application to the said shuttle of two tension 
bars in combination with two springs, one of which is at each end of the 
shuttle, the said tension bars operating to prevent the yarn from being 
drawn from the spool faster than is desired. 





Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
439. C. Notara, Liverpool, ‘‘ Separating grain and seed.”—Dated 12th Feb 
ruary, 1872. 

For separating various kinds and qualities of grain and seed the 
inventor makes use of their different degrees of aptitude for rolling on 
and off from an inclined table or plane with or without such table being 
shaken, the most easily rolling grain being allowed to rell off the in- 
clined table first and the rest being made to roll off in the opposite direc- 
tion by reversing and increasing the inclination of the plane. The appa- 
ratus consists of a table mounted on an axis, on which it can be inclined 
on one side or the other, the alteration of inclination of the table and 
also the jolting motion being effected by suiteble cams or eccentrics. 
On to this table the grain is allowed to fall from a hopper placed above 
it, the amount of the flow of grain from which is regulated bya slide 
acted on by a cam. 

2365. 8S. H. Hap.ey, London, “ Cleaning wheat and other grain.”—Partly 
a communicotion.—Dated 9th August, 1872. 

According to this complete —— the grain is first passed 
through a rotary sieve, and it is then dropped into a tub through which 
a stream of water fiows, the water enters at the bottom and flows out 
vartly at the top and also partly at a side opening near the bottom. 

ere is a vertical axis with arms revolving in the tub; the chaff floats 
away whilst the good grain with any stones or sand escape with the 
water at the side opening and flow down an inclined trough. Resting on 
the bottom of the trough is a frame of transverse bars, and these inter- 
cept the stones and sand whilst the grain is carried over them by the 
stream of water. The grain then passes into a perforated casing 
containing parallel rotating axes with beaters. 

481. W. R. Lake, London, “‘ Harvesting machines."— A communication.— 
Dated 15th February, 1872. 

This invention relates more particularly to the construction and 
operation of a rake and its mechanism, located and actuated on the plat- 
form or grain table of the machine, and so as to sweep the grain first from 
the main frame towards the grain side of the platform and thence 
around to a delivery point towards the rear of the platform and on that 
side of it next the mainframe. And the said invention further relates to 
the construction and operation of a driver’s seat arranged on the main 
frame and supported and made adjustable. 

507. T. Stunceon, Leeds, “ Dressing and furrowing millstones, dc. ’—Dated 
16th February, 1872. 

The inventor employs a metal stuff which rests on the stone and 
carries a moving saddle; the saddle is furnished with a transverse slide 
pews oy J one or more chisel holders, to which an upward motion is im- 
patted by mechanism, and which mae hae! own weight. The blow 
can be regulated by adjusting stops. e saddle is moved backwards 
and forwards by hand. A traversing motion is given to the traverse 
slide by means of a screw, which is turned by a wheel at one end coming 
in contact with an adjustable pawl. This wheel may be changed, so as 
to vary the dressing, and make it coarse or fime. In dressing ornamental 
mouldi or furrows and lands of millstones he uses a guide or stop of 
the required form, which regulates the cutting, By one part of the 
invention the ni motion may be im: to the crank means 
of toothed whosks worked by a pinion g into a rack formed on the 
staff, the crank being thus revolved whenever the saddle is moved to 
and fro. Or the crank may be revolved by hand, and so geared to the 
pinion which works in the rack as to cause the saddle to move to and fro 
whenever the crank is revolved. Or various arrangements of cords and 
pulleys might be used in of racks and gearing. When the 
revol motion of the crank is made to impart the to and fro motion to 
the saddle the traversing motion may be prcnens to’ be thrown out of 

r, Y ae 1, id ten be X. sae in the same place. 
nstea a a motion may to carry the chisel 
holder; and it can be so arranged that the chisel can work at either side 
icti may be fixed at each 


end of the saddle. The chisel holder is the chisel can 
be lifted and kept off the stone when desired. may be used to 
increase the force of the blows or the speed at w y are 
uired for the 
a lever may be used connected to the saddle, 


Class 5,—BUILDING. 
and House Fittings, Warming, Ventilating, cc. 


or metal in the construction of bridges, &c.”--A communication.—Dated 
12th February, 1872. 

The inventor employs beams of wood, iron, or other metal or material, 
each of which beams is supported by resting at or near cach end upon 
another beam, and in its turn supports one or more other beams which 
rest upon it. The several beams which meet together thus form and are 
sustained by self-supporting joints. The said beams are fitted together 
by notches and tongues, whose shape and dimensions are determined by 
the nature of the structure. 

458. E. Corram, Wimbledon, Surrey, ** Safe keeping of deeds.”—Dated 14th 
February, 1872. 


| for the keeping of deeds, records, securities, and other valuable pro- 

perty. These buildings require to be of great strength, and the object of 

the invention is to utilise the space occupied by the supporting columns 
and girders, which space has not hitherto been utilised, and to effect 
economy in the combined cost of the buildings and safes. According to 
this invention the supports for the several floors consist of pes 
safes, instead of being ordinary columns, and the girders are made cel- 
lular, each cell forming a safe. 


Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 

445. H. Wacker, Handsirorth, ‘‘ Brecch-loading small arms.”—Dated 12th 
February, 1872. 

This invention consists principally of the following arrangements for 
| fastening’ down and releasing the barrels of drop-down small arms. 
| The barrels are fastened down by an oscillating bolt, situated in a vertical 
| recess in the break-off, bearing upon the upper face of the lump on the 
| underside of the barrels. This bolt fills up the recess, and its upper end 

bears ‘upon a hemispherical seat at the top of the break-off, a screw 
| taking into the stem of the bolt. The bolt is capable of oscillating upon 
| this screw and seat after the manner of a ball-and-socket joint The 
| bolt is withdrawn from the lump by means of a lever on the tang of the 
| break-off,.a projecting part on the periphery of a disc on the axis of the 
lever engaging in a fork or recess in an arm on the said oscillating bolt. 
By turning aside the lever the bolt is drawn back and the burrels released. 
A spring bearing on the disc of the lever effects the return motion of the 
lever and the snapping action of the bolt. A projecting finger or indi- 
cator on the screw, upon which the bolt oscillates, shows by its raised 
position when the barrels are not fixed down. The oscillating bolt may 
turn upon a centre on its underside, and be actuated by a lever connected 
directly to it, and the actuating levers in either arrangement may turn 
in a vertical plane. Instead of suspending the bolt it may be worked 
by a sliding motion, a double arm spring urging forward the bolt. An 
indicator is described acted upon by the bolt, the said indicator, when 
the barrels are unfastened, projecting above the top of the break-off, and 
when fastened lying flush with the top of the break-off. 

521. W. R. Lake, London, “‘ Fire-arms.”—A communication.—Dated 17th 
February, 1872. 

This invention consists, First, in arranging a swinging breech block 
entirely independent of the lock. Secondly, in constructing the laterally 
swinging breech block of two parts, one part of which has a movement 
independent of the other, both upon its axis and in the direction of the 
length of the arm. Thirdly, in operating the firing pin or needle so that 
after firing the charge it will be instantly relieved and returned to its 

place within the breech block before the latter is again opened. Fourthly, 

in constructing the firing pin or needle of two separate and aistinct sec- 
| tions or parts, one of which, the needle proper, is arranged within the 
breech block and has a movement laterally therewith, and the other is 
arranged within the stock breech, both betng operated by a sliding plate 
and separate springs. Fifthly, in constructing the breech block with an 
annular disc sleeve in connection with a recess in the end of the barrel to 
form aseal. Sixthly, in combining a clamp screw with the stock band 
for the purpose of firmly uniting the stock and the barrel. Seventhly, 
in a peculiar shell retractor operating device, by means of which the 
empty shell of the cartridge is automatically retracted in opening the 
breech, and may be automatically returned to its normal position by the 
closing of the breech. Also in the construction and arrangement of the 
several operating devices of the arm. 





Class '7.-_FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

489. A, V. Newton, London, “ Sering machines."—A communication.— 

Dated 15th February, 1872. 

This invention relates, First, to certain means for guiding the vertical 
needle of the sewing machine in its descent to pierce the work, the 
object being to maintain the needle in a vertical position, and so to sup- 
port it near its point while piercing the work as to prevent its fracture ; 
Secondly, to means for controlling the presser foot and leaving the work 
free to be turned, except at the moment the feed motion takes place. 
493. E. Tomes, Brixton, Surrey, ‘* Neckties.”—Dated 15th February, 1872. 

This invention consists in placing in the band of the neckties or other 
articles a piece of elastic webbing, or of forming the same of a woven 
elastic or semi-elastic material or materials. 

500. W. R. Lake, London, ‘* Boots end shoes, d&c."—A communiggtion.— 
Dated 16th February, 1872. 

The First part of the invention relates to bevelling and channelling the 
edge of the shoe soles preparatory to nolding them, and consists of 
revolving cutters in combination with a feed wheel and table, the table 
being placed on an angle, whereby the sole is inclined on to the feed 
wheel, which carries it round to be operated upon by the bevelling and 
channelling cutters. The Second part of the invention relates to the 
moulding of the soles, and consists of a form, a surrounding guard, and 
combined platten and follower operated by suitable mechanism for 
pressing the soles after they have been bevelled and channelled into the 
proper form for confining them to the last for sewing them to the uppers. 
The Third part of the invention relates to certain improvements in lasts, 
by means of which the soles are held securely while being sewed to the 
uppers. The improvement consists in means for clasping a circum- 
ferential turned edge of the soles to hold the latter securely on the last 
while being sewed to the uppers. The Fourth part of the invention 
relates toa peculiarly shaped rest plate, which is confined to a fixed part 
of a sewing machine, upon which rest plate the last is held and turned 
around during the sewing operation, the bottom circumferential edge of 
the last having a corresponding counter form, and so arranged that the 
channel of the shoe sole shall always maintain the exact position to be 
entered by the awl and needle. 

2442. G. Hasevtine, London, “‘ Chamber vessels.”--A communication.— 
Dated 15th August, 1872. 

This invention ists in the arrang t of an inwardly projecting 
flange on the 7 edge of a chamber pot in such a manner that when 
the vessel is suddenly moved the danger of spilling the contents is mate- 
rially diminished, as when the contenta reach or splash against the upper 

rt of the vessel the flange prevents their ping or splashing over. 
The said invention consists also in forming the chamber vessel or pot, 
especially at its mouth, of an oval, pear, or egg shape. 


Class 8,-CHEMICAL. 


Including Special Cnemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

23. E. H. C. Monckton, Pineshade, Wandsworth, “ Drying peat.”—Dated 

10th February, 1872. 

First, pulp is dried by means of an apparatus which acts either by 
simple gravitation or by exhaust, or by a combination and pressure of 
povy an above and exhaust from below. Secondly, peat partially freed 
from water, as above, or by any other means, is still further dried by draw- 
ing or forcing air hot or cold through it. Thirdly, frames are introduced 
into the vessel containing the pulp, into which the pulp as it drains 

bsides, an: ing the form comes out dry or moist in the shape 
thus given to it. 


424. J. H. Jounson, London, ‘‘ Furnaces.”"—A communication.—Dated 10th 
February, 1872. 

This invention consists essentially in the use of vertical crucibles set 
in a furnace and projecting through the roof, the said crucibles being 
charged direct from a platform by an ordinary shovel. The bottoms of 
the crucibles communicate with movable extension pieces, which again 
open direct into descending condensing tubes, which discharge the 
metal into wheeled receptacles beneath. In cases of vertical crucibles 
horizontal retorts may be used, having vertical pipes therein for the 
facility of charging the same. The furnace is heated by gas obtained 
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from a nerator, and worked in bination with are g such 
as is described in the specification of letters patent, No. 1624, 1870. A 
crucible heating oven with hollow walls and om Se recep- 
tion of the crucibles is also combined with the zinc and heated 
by the same flame. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes” 


443. W. R. Lake, London, “ Uniting and securing beams or pieces of wood | 


This invention relates to buildings intended to contain numerous safes | 


| 425. R. F. Surrn, Glasgow, “ Obtaining yellow and red prussiates.”—Dated 
10th February, 1872. 

This invention relates to the employment of the ammoniecal liquor 
produced in the destructive distillation of coal shale and other similar 
substances as a source for the obtainment of the yellow and red 
siates otherwise known as the ferro-cyanides and ferri-cyanides, Fy = 
example, as the yellow and red prussiates of potash or other bases. 

426. J. H. Jonnson, London, “ Treatment of zinc ores, dc.” —A communica- 
tion.—Dated 10th February, 1872. 
The essential features of this invention are the charging and dis- 
charging the ores of zinc and other volatile metals on to and from the 
| inclined sole or hearth of a reverberatory furnace, where they are sub- 
jected to the action of an essentially reducing flame, and elevated toa 
sufficient temperature to produce the distillation of the metal. The 
| metallic vapours pass off directly from the upper end or mouth of the 
| inclined furnace into a condenser, so constructed that the carbonic 
oxide gas from the furnace, more or less mixed with carbonic acid, but 
«till combustible, may be cooled therein, and be thence directed to a 
furnace, where it is burnt for the purpose of heating the regenerator, 
which supplies the metal furnace with the hot air necessary for the com- 
bustion of the gas from the gas generator. 
422. E. A, Cooxe and N. M. Henpenson, Edinburgh, “‘ Treating hydro- 
carbon oils.” —Dated 10th February, 1872. 

The feature of novelty which constitutes this invention is the filtration 
of the oils through sand, powdered glass, powdered pumice, or any other 
| insoluble powder, for the removal ot acid tar contained in the oils, 
or the agitation of such oils with pulverised substances. 

434. B. Donson, T. H. Rusnrox, and W. Dosson, Bolton, “ Machines for 
ginning cotton,”-—Dated 10th February, 1872. 

This invention consists in certain improvements upon the cotton gins 
known as the knife roller gins. The grid of the knife roller they now 
make of longitudinal, angle, or other shaped wire, secured at the ends 
} and at one or more intermediate places to metal bands. The doctor 

knife, which is placed between and under the knife roller and gin roller, 
| is regulated by set screws placed outside of the framing 
| 446. T. M. Witson, London, “ Refining or purifying oils.”—Dated 12th Feb- 
i ruary, 1872. 

The _ of this invention is the refining or purifying of oils, so as to 
render them, when thick and opaque owing to the pressure of solid 
matters, such as spermaceti, stearine, and margarin, fluid and clear. 
These solid matters are crystallisable, and it is the crystallisation, in a 
manner that will allow of their separation from the oil by filtration, on 
which this invention is based. 

448. 8. Fuipa, Bor, “ Treating of impure or discoloured waters.”—Dated 
13th February, 1872. 

The impure water is conveyed into a tank; unslacked lime (1 ewt.) and 
sulphate of soda (1 lb.) mixed together with water is put into the water; 
of this mixture about two gallons are used to about two hundred gallons 
of water, which precipitates the colouring or impure matter to the 
bottom of the tank; the pure water is then run ott and the sediment 
used as manure. 

453. P. D. Deans and D. McNavouton, Leith, Edinburgh, “ Sulphate of 
ammonia.” —Dated 13th February, 1872. 

According to this provisional specification sulpho-cyanide of ammonia 
is mixed with lime, put into a retort, and distilled. The ammonia 
vapour is mixed with steam and collected in sulphuric acid. The liquor 
is heated by a steam coil and evaporated. The sulphate of animonta is 
raked out anu dried. sa 
454. F. H. Waruicn, Camberwell, Surrey, “ Artificial fuel.”—Dated 13th 

February, 1872. 

This provisional specification describes a process and apparatus for 
converting all kinds of inferior coals, comparatively useless by reason of 
their being mixed with stones, dirt, pyrites, and other impurities, also 
the small or slack, into a fuel equal to and superior to that of the best 
coals and hitherto manufactured artificial fuels. 

459. J. Youne, Kelly, Renfrew, “‘ Hydrocarbons.”—Dated lith February, 
1872. 

The feature of novelty which constitutes this invention is the treat- 
ment of that class of hydrocarbons known as natural bitumens with 
muriatic acid in the gaseous state. 

463. C. H. Roeckxer, Newcastle-on-Tyne, and G. Lunce, South Shields, 
** Boilers for papermakers, dc.” —Dated 14th February, 1872. 

This invention consists in combining a separate heating apparatus in 
connection with a main boiler, by which the latter is heated, and causing 
the liquid employed in the operation of boiling to circulate through the 
whole apparatus. 

44. HI. B. Bartow, Menchester, “ Preserving animal and vegetable 
substances.” —A communice tion.—Dated 14th February, 1872. 

This invention consists in the use of the soluble salts of lime or lime 
water for preserving animal and vegetable substances. The two salts 
used by preference are the acetate and bicarbonate of lime, but the bisul- 
phate or other salts or lime water may be used. The substances to be 
preserved are steeped for about twelve hours in a solution of acetate or 
other salt of lime or in lime water, and then taken out and dried or 
partially dried. 

475. R. Epwarps and T. Rowrnson, Sheffield, “* Furnaces for heating, pud- 
dling, or melting ivon, de.” —Dated lath February, 1872. 

This improved furnace consists of two heating portions, each portion 
having a grate and firing opening or door and the usual door or doors 
for the puftpose of charging and discharging. The flame, heat, and 
smoke pass from each end over suitable bridges, varying as in ordinary 
furnaces according to the materials in the course of being heated, and meet 
in a central flue. Between each part of the double furnaces the inventors 
have a cast iron girder with supporting brackets for carrying the roof at 
the junction of the furnace and flue. This flue is the special feature of 
the improved furnave, and can be taken either upwards or downwards or 
otherwise as may be required or convenient, and either way the flame 
and consumed smoke may be utilised by letting it pass through the flue 
or flues of steam boilers. 

476. T. Rowan, Glasgor, “‘ Preparing carbonates or oxides of lead and sine 
Sor use as pigments, dc.”—Dated Lith February, 1872. 

One improvement consists in mixing a soluble salt of lead or of zinc 
with an alkaline carbonate in water under pressure and aided by heat, 
the pressure and corresponding temperature being increased in cach case 
until double decomposition takes place. The salt of lead or zinc may be 
obtained directly from ores of the metal by treating such ores in a 
crushed or pulverised state with a suitable acid. If zinc oxide is required 
to be used as a white pigment or otherwise, it is obtainable from the 
carbonate by heating the latter to drive off the carbonic acid. The lead 
carbonate may be more or less heated, and with or without access of air, 
whereby it will be more or less completely converted into oxide, and 
assume more or less of a yellow or red colour. 

484. F. Hitie, Brentford, Middlesex, ‘‘ Treatment of sewaye.”—Dated 15th 
February 1872. 

This provisional specification describes a complete system fur purifying 
sewage and producing manure. The impurities are precipitated and the 
liquid then passed through charcoal. The precipitate is mixed with the 
saturated charcoal and sulphur of ammonia from gas liquor to form 
manure. 

502. A. Beit, Hudderajfleld, and J. Waker, Heckmondwike, Yorkshire, 
“ Distilltag, brewing, &c.”—Dated léth February, 1872. 

This invention consists in the application and use of cast iron spiral or 
coil pipes in the processes of distilling, brewing, manufacturing chemicals 
or chemical products. 

508. J. Hancreaves and T. Ropinson, Widnes, Lencashire, “ Production of 
chlor. ne and hydrochloric acid.” — Dated Lith February, 1872. 

This consists in mixing chloride of sodium or ehloride of potassium 
with oxide of chromium, to which magnesium or rr , either in 
the form of oxide or as a salt, may be added. The mixed mass is 
moulded or formed into bricks or pieces and placed in a furnace or chamber 
heated on the outside. Atmospheric air or oxygen is admitted amongst 
the bricks or pieces of the mixture ; thesodium or] ium is thereby con- 
verted intochromate and chlorine evolved. When the inventors wish to pro- 
duce hydrochloric acid they add water or the vapour thereof tothe air oroxy- 

on used to oxidise the bricks or pieces of the mixture. A series of connected 
a or chambers may be employed, the passages and dampers of 
| which are so arranged that each aed or chamber may become the 

first, intermediate, and last of the series. furnaces or chambers may 
be constructed of brick or other fire-resisting material, or of iron or otber 
metal lined with brick. The atmospherie air or oxygen may be super- 
heated, so as not to ceol the mixture at the point of entrance, but it is not 
advisable to heat the mixture so as to fuze or flux the mass. The pro- 
portions of chloride of sodium or potassium and oxide of chromium may 
be varied, the latter being in excess ; they find one part of cither of the 
former with from two to three of the latter to answer. Under a modifi- 
cation the air or oxygen employed to oxidise the mixture is also user for 
heating such mixture, external firing being disp dwith. A chamb 
or series of chambers may be used, and preferablyfcovered or surrounded 
by materials which are slow conductors of heat, such as magnesia bricks. 

509. J. Harcreaves and T. Ropixson, Widnes, Lancashire, “‘ Manufacture 

of alkalies.” —Dated 17th February, 1872. 

This consists in obtaining carbonates and hydrates of soda and potassa 
by reducing chronates of soda and potassa (preferably the chromate 
produced in the manufacture ef chlorine and y aren acid specified 
as of even date herewith) with carbonic oxide, hydrogen, hydrocarbon, or 
other gases or vapours, which on combustion with oxygen, carbonic 
acid or water, or a mixture of these. The said gases the inventors call reduc- 
ing gases. Hydrogen is used where hydratesare desired, and carbonic oxide 
or hydrocarbons when carbonates are Steam may be admitted 
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when the hydrocarbons are rich in carbon. The chromates or either of 
them are placed in a closed vessel and heated preferably to a dull red heat, 
and the said reducing admitted to the vessel amongst the mass 
until the whole or nearly the whole is converted into oxide of chromium 
and soda or potassa, in the state of hydrate or carbonate. The closed 
vessel is allowed to cool so far as not to allow its contents to be recon- 
verted into chromate on coming into contract with the atmosphere. The 
alkalies, that is the hydrates or carbonates of soda and potassa, are 
afterwards dissolved out in any ordinary Anoth dificati 
consists in mixing the chromate of soda or potassa with carbon or 
cart Pp ds, and heating them ther in a close vessel, or 
heating them and then ome them in a vessel where they are kept from 
contact with the air, and preferably in the presence of some reducing or 
non-oxidising gas. The oxides of chromium may be used in e 
manufacture of chromates of seda and potassaas set forth, and also in the 
manufacture of chlorine specified in an application for letters patent 
lodged with this. 

513. J. ANperson, Newbuildings, County L gy oxides, 
&c.”—Dated lith February, 1872. 

One improvement consists in utilising the gases issuing from the top 
of the furnace by rs a portion of the carbonic acid they contain 
2s a means for returning heat into the furnace, and for introducing 
additional carbon. The furnace for carrying out the improved processes 
is somewhat like an ordinary blast furnace, but the top is covered in and 
fitted with various valved inlets or doors for the introduction of the 
materials. There is a central inlet for coal or carbonaceous matter, and a 
set of inlets round it for the ores or oxides, the silicates, aluminates, or 
other salts, and the lime or flux. It is preferred to draw the out of 
the furnace by exhausting ap tus. Only a congusativdly small 
portion of the coal is to be introduced by the central inlet at the top, the 
larger portion being put into chambers or channels formed at the sides of 
the lower part of the furnace. One or more horizontal or nearly 
horizontal passages are formed in connection with the hearth at a suitable 
height for the slag to flow off by leaving the iron in the bottom of the 
hearth to be withdrawn by a separate outlet ; and the air supply enters 
by what may be termed the slag passage or Passages, and in ding 80 
takes up heat from and so cools the slag. e air, thus entering and 
becoming heated in the tunnels and , finds it way into a 
gallery formed round the lower of the furnace, whence it enters the 
interior, first passing through the coal or coke in the bottoms of the 
lateral coal chambers, and thereby having its oxygen converted into car- 
bonic acid. The coal in the chamber b gradually coked as it 
descends through the action of portions of the hot gases resulting from 
the combustion in the lower part and os up through it, and the 
gases and vapours evolved from it are led by suitable passages into the 
interior of the furnace to assist in reducing and heating the ores. Atand 
above the part of the furnace where the reducing ion terminates air 
may be admitted to complete the combustion. Provision is made for the 
withdrawal of potassium, sodium, phosphorus, — and their com- 

junds, as described in the specification of patent No. 718, of 1871. Or 








di Jd, «¢ Dy). 
‘Ds 








he condensation of the vapours may be effected the and 
vapours through a steam boiler. By a further m cation wood charsoal 
or wood may be put into the central channel in the upper part of the 


furnace. And when wood is used the volatile matters driven off from it 

whilst it is being coked by the heat are led by a pipe to a refrigerating 

apparatus in order to separate condensable matters, the uncondensable 

gases being afterwards returned to the furnace. 

554. J. Henperson, New York, ‘‘ Converting cast iron into steel or wrought 
iron.” —Dated 21st February, 1872. 

The feature of novelty which constitutes this invention is the employ- 
ment of fluor spar, artificial floride of calcium, fluo-silicite of lime, and 
cryolite in combination with silica or silicate of alumina, carbonates of 
iron, carbonate of lime, and other carbonates, also with sulphates, and 
with titaniferous iron ores, or oxides of titanium, oxides of manganese, 
chrome iron ores, or wolfram, for the purpose of converting cast iron into 
steel or wrought iron, or purifying it fur foundry and other purposes. 
555. W. H. Cory and E. Cory, London, “ Manufacture of artificial fuel 

blocks.” —Dated 21st February, 1872. 

This invention consists, First, in making artificial fuel blocks of a 
mixture of small coal or other carbonaceous matter with coment and 
lead or silicate of soda or silicate of potash, and Secondly, in a machine, 
for compressing such fuel and other substances into blocks, consisting of 
a revolving table with recesses containing plungers raised from below by 
an inclined plane, so as to compress the fuel filled into the recesses 
against a fixed plate, covering a portion of the table with appliances for 
rounding the corners of the blocks, for ae the quantity of fuel for 
each block, and for removing the blocks from the moulds when formed. 
556. W. Dinciey, Rowley, St~ ffordshire, “ Manufacture of iron and steel.” — 

Dated 21st February, 1872. 

This invention consists in treating iron or steel in the process of pud- 
dling, for the purpose of effectually and rapidly removing any phosphorus 
or sulphur contained in the iron or steel. To effect this, crude sulphate 
of soda, commonly called salt cake, is introduced into the puddling furnace 
and upon the surface of the melted iron or steel after the latter has been 
puddled for a short time, and after the addition of the salt cake, the pud- 
dling process is completed in the usual way. It is preferred to use 12 
ounces of salt cake to each heat of 4 cwt. or 44 cwt. of iron or steel, but 
the inventor does not limit himself to this quantity. 

630. W. Hamer, Northwich, Cheshire, ‘‘ Manufacture of salt.” — Dated 
29th February, 1872. 

This invention relates to the saltpans used in the manufacture of salt, 
and consists, First, in covering the said pans and leading the stream 
rising therefrom below other pans ; Secondly, in ee 
agitator to cause the subsidence of the salt crystals; and lastly, in dis- 
charging heated air into the space enclosed by the cover of the saltpan. 
2389. H. A. Bonnevitie, London, ‘‘ Cast steel.” —A communication.--Dated 

10th August, 1872. 

The invention relates to improvements in the uction of acombined 
quality of cast steel not easily liable to rust, and consist in the manufac- 
ture of steel composed of an alloy of iron, tungsten, and nickel, in various 
proportions. 

2416. 8S. CHANDLER, sen., S, CHANDLER, jun., and J, CHANDLER, London, 
“ Dip pipes.” —Dated 14th August, 1872. 

The invention is designed for regulating the depth of seal in the 
hydraulic main by means of turning a hand wheel, which either raises or 
lowers the Sy pn eT ” into or out from the hydraulic main, 
and so gives the dip required. 





Class 9,-ELHCTRICITY. 
Including Electric, Magnetic, Blectro-Magnetic A ppara tus, 
Electrical Apparatus, and Galvanic Batteries, 
2327. E. A. Cavanan, London, “ Telegraphic printing instruments.”—Dated 
3rd August, 1872. 

The First part of said invention consists in a method of setting the type 
wheels in their correct positions, and also in connecting latches or catches 
so positioned and operated that the type wheel moved by the step-by- 
step motion keeps turning the type wheel that would otherwise be 
quiescent until it is set or arrives at the zero or unison point. By this 
construction it becomes impossible for either type wheel to remain out of 
unison while the other wheel is being op d, b a movement 
given to either one brings the other to its proper place and there leaves 
it. The Second part of said invention relates to a simple and reliable 
switch instrument whereby one or two or more — printing 
instruments may be conveniently connected with the battery and the 
remainder detached from the same. 


473. Sir C. WHearston, and J, M. A. Stron, London, “‘ Electro-magnetic 
telegraphs.” — Dated 15th February, 1872. 

The invention relates, First, to means by which the motion of a hand, 
dial, or type-wheel of an eleetro-magnetic telegraph is rendered indepen- 
dent of the step-by-step move’ t of the prop t actuated by the 
successive currents transmitted through the line, so that the hand, dial, 
or type-wheel started by the first current moves continuously until it is 
arrested by a stop brought to the resting position by the step-by-ste 
movement. Secondly, to means by which the hammer which strikes the 
paper against the type wheel is caused to act immediately after the 
cessation of the series of currents ey to bring the type wheel to 
the required position. Thirdly, to a method of inking the type ae 
which a revolving arm moving through a reservoir of fluid ink periodi- 
cally supplies the ink to a revolving brush against and moving 
with the type wheel. Fourthly, to means of erring currents from 
one line to another by means of finger keys, the elevation of the last used 
finger key being effected by pressing any other by its action on a chain. 
Fifthly, to the construction of two magneto-electric machines for 
magneto-electric bells. 

482. E. T. Truman, London, “ Covering wire.”—Dated 15th February, 1872. 

According to this invention the wire is covered with gutta-percha or 
other insulating material in a solid homogeneous layer concentrically 
with the wire, the layer being applied of any requisite thickness, so as to 
cover an ordinary telegraph wire or strand, and enable a sufficient body 
of insulating material to be applied to it in ono cov 
thereby dispensing with the necessity of repeatin; 

using adhesive —— mai 
so 








employed in the co 

travel in a straight line from 
rotate at the same time round its line of travel, while 

tion of insulating material is Fo wey around ae so forms a 
geneous insulating coat of sufficient thickness, Lee ie f coat being 
circumferentially and evenly pressed upon the wire while it is rotating 
inside a glass or glazed tube, and being kept under control until the in- 


sulating coat is set and cooled, and the covering is thus completed at one 
operation. The concentricity of the wire relatively to its insulating coat 
is secured by causing the wire while being held sufficiently it to be in 
a straight line to rotate with its applied covering inside the said tube. 
485. H. Hicuton, Putney, Surrey, “Galvanic batterics.”—Dated 15th 
anh 1872. me 

is provisional specification descri First, a method of absorbing 
acid fumes from batteries ; Secondly, g the negative element in 
contact with certain oxidising agents ; Thirdly, using a solution of salt 
of ammonia of the exciting liquid and bitartrate of potash in contact 
with the negative ; Fourthly, using a solution of nitrate of soda in contact 
with the zinc and sulphate of copper with the negative elemant. 





Class 10,-MISCHLLANEOUS. 
Including all patents not found under the preceding heads. 

427. C. Frances, Manchester, “ Privies and the ashpits connected therewith.” 
—Dated 10th February, 1872. 

This invention consists in an arrangement whereby the coarse and fine 
particles of waste matter are separated, the latter only passing to the 
privy, and m a method of removing the same. 

429. W. IRELAND, Macclesfield, and J. IRELAND, jun., Manchester, “‘ Manufac- 
ture of cast or Bessemer steel“ingots.”"—A communication.—Dated 10th 
February, 1872. 

This invention consists, First, in improved apparatus for producing 
steel or other ingots of a dimension suitable for direct rolling, without 
previously forging or down the same, and thereby enab! the 
railway rail or other bar to be finished from the rolls in one heat. 
Secondly, in the use of burnt channelled fire-bricks inserted in recesses 
in a cast iron bottom plate planed on its upper surface. Thirdly, in the 
use of an iron git lined up with loam on its inner surface for the 
of conducting the molten metal to the channelled bricks in the bottom 
plate; and, Fourthly, in the use of parallel moulds for receiving the 
molten steel or iron, the said moulds being planed on the whole of their 
inner surface, 


444. W. R. Lake, London, “‘ Metallic cans, d:c.”—A communication. —Dated 
12th February, 1872. 

The chief object of the F anges invention is to furnish a cheap, strong, 
and durable can, one in the manufacture of which all seam joints on the 
inner surface of the can are dispe' with, and the independent outer 
hoops, heretofore a to strengthen and brace the cylinder at 
its point of attachment with the breast and bottom, are rendered entirely 
unnecessary. Theinventor stamps or otherwise forms of asingle piece of any 
plate of sheet metal both the and breast ; the former co. ofa 
convex plate with a hoop, and the latter of the ordinary arched plate 
with a vertical collar and a vertical hoop extending down from the base 
of its arch. Instead of stamping the bottom out of very heavy metal, a 
most desirable article of manufacture may be produced by using a thin 
metallic plate, and so stamping it as to leave the convex plate and 
— hoop, and by securing on its rim th 


protect and strengthen the annular rim. The said invention also relates 
to an improved device. On the outer face of the neck is secured 
a loc in such a position on the neck that, when the cover is 
inserted and so turned that hooks thereon butt against shoulders, an 
opening in the lock thro’ which the bolt is thrown out will be imme- 
diately at the outer lace of the bolt. Therefore when the key is 
inserted and the bolt thrown out the hooks will be securely fastened. 

449. H. Srorr, Greetland, Halifax, Yorkshire, “Ventilating sewers and 

drains.”—Dated 13th February, 1872. 

This invention consists in conn: sewers and drains by pipes with 
the furnaces of steam boilers or other furnaces where there is a strong 
draught or high chimney. For this purpose the inventor encloses the 
a by a door, and introduces or connects the pipe from the sewer 
or di to the ashes place in any convenient manner. In some cases or 
places he may dispense with the sewer or drain traps for the purpose of 
admitting a sufficient supply of air. 

450. B. Hunt, London, “ Postal cards.”"—A communication.—Dated 13th 
February, 1872. 

This invention consists of a sheet of paper or other material adapted 
for ready application to and combined with a card, which may be of 
thicker or stiffer material, so as to cover and protect the writing thereon, 
the two together forming a card envelope as a substitute for the ordinary 
postal card. 

451. A. W. Pocock, London, “‘ Fasteners for window sashes.”—Dated 13th 
February, 1872. 

This relates to the construction of sash fasteners in which a bolt is 
employed for entering into a box or chamber fitted upon one sash, and 
of a barrel in which the bolt is free to turn when onal upon by a lever, 
the barrel being upon the other 
457. O. C. SercHett, Camberwell, Surrey, “* Lightiny fires.”—Dated 13th 

February, 1872. 

This composition for lighting fires is formed mainly of sawdust or com- 
minuted wood, such as turnings or fine shavings, which by means of heat 
and re may be consolidated into bricks or blocks of any convenient 
shape and dimensions suitable for igniting the coal or cinders laid 
thereon to make a fire. 


461. E. H. Buunpon and 8, T. CLEAvER, London, “ Taps.”—Dated 14th 
February, 1872. 

This invention relates to improvements in the construction of cocks or 
taps for drawing off liquids, and has for its object the prevention of 
leakage through the outlet orifice and key-way or plug, the outlet orifice 
being closed by a conical valve. 


462. a W. E. Marsu, London, “‘ Measuring water.”—Dated 14th February, 


872. 

This invention has for its object the arrangement and construction of 
self-acting apparatus for accurately measuring water or other liquids 
flowing at various velocities, or so as to be capable of measuring and 
registering irregular streams or otherwise. According to this invention 
a self-acting tilting bucket or vessel is employed, constructed with two 
compartments or chambers, and arranged so as to tilt or turn over and 
empty themselves alternately, by means of floats and weight of liquid, 
when the desired quantity is received into one of its compartments, and 
when one compartment is being discharged the other is placed in posi- 
tion ready to receive the flow of liquid. Each of the measuring com- 

rtments is fitted with a float and catch, and as one of the compartments 

lls with liquid the float rises, and when full it liberates the catch, and 
the measuring vessel immediately balances over, thus emptying itself 
and bi e other part of the vessel into an upright position under 
the flow of liquid, where it locks itself until acted upon by the float and 
fluid in the manner previously described. Any suitable 
ay tus is connected with the measuring vessel to indicate the number 
of movements thereof. 


465. = Gm, Brighton, ‘‘ Dry earth closels."—Dated 14th February, 


1872. 

In dry closets constructed ding to this i tion, in place of the 
supply of dry earth or other dry deodbrising material being contained in 
a hopper, and delivered in measured quantities to the closet each time it 
is used, as heretofore usual, the supply of earth or material is placed into 
the receiver itself, in which the excreta is collected. The receiver is 
mounted on pins or axes, and receives a partial turn each time the lid is 
opened or cl 
466. G. Printz, Aix la Chapelle, Prussia, ‘‘ Machin for stampind 

needles.” —A communication.— Dated 14th February, 1872. 

This provisional specification describes a machine for stamping needles 
automatically. The needles to be stamped are put in a funnel, from 
whence they are delivered one by one by the turning of a channelled 





springs in order to push the matches upwards and cause them to 
in the grooves, an action ot y dae BB of 


hoppers ; Thirdly, the arrangem: 

movement of the table, and which produces the oscillation or to-and-fro 
motion of the distributing hopper ; and, Fourthly. the general combina- 
tion and ent of the machine which realises for the first time the 
mechanical bution of the plates and matches. 

472. T. Jonnson, Plumstead, “ Valves.”—Dated 14th February, 1872. 

To prevent the passage of noxious gases from the main sewer up into 

e branch sewers or drains, and from thence into the houses or buildings 
which discharge their sewage into the drains, the inventor adapts to the 
main sewer in the vicinity of the discharge end of the branch sewer or 
house drain a self-acting float valve. 

474. J, Hamitton, Ireland, “ Sewing machine.”—Dated 15th February, 1872. 

The feature of novelty which constitutes*this invention is the employ- 
ment of a second slide attached to the lower end of the ordinary needle 
bar or slide, so as to move the needle from side to side of the.vein or 

em. 
478. R. Swinpetts and J. Wormatp, Manchester, ‘‘ Spanners.”— Dated 
15th February, 1872. 

This invention relates to that class of spanners of which each is made 
of one piece of metal having a recess in one or both ends to turn the heads 
of screws and nuts, and consists in forming in the ends of the spanners 
rectangular or other sha surfaces, so that they can be adapted to 
heads and nuts of different sizes, instead of each end being employed for 
only one side, as at present. 

483. W. H. Harrietp, London, “ Windlasses and chain controllers.”-— 

Sineauetienhaan specifi a rrangements f 

is provisional s; cation bes a: ents for driving wind- 
lasses by steam power, both in heaving and running out the chain ; also 
means of lessening the wear of the nipping levers of the hand heaving 
hase ; also means of checking the c’ by a block on an axis forcing 
the chain under a lip in a mouthpiece, ‘hoonghe which the chain passes. 
486. E. Warp, Southport, L hire, ** Ve , Suzees, he.” —Dated 15th 
February, 1872. 

The features of novelty which constitute this invention consist in 
— the ends = splints of Pipe tights, - = used 42 toe manufacture 
of vesuvians or other cigar or pipe a pe g or non-com- 
bustible substance, for the of venting the charcoal or other 
~—s composition forming the head of the match from burning through 
the stem or splint, and allowing the head to fall off during the process of 
lighting cigars, pipes, and other similar articles. 

490. R. Granam and M. D. Woon, Stockton-on-Tees, “‘ Dental articulators.” 
—Dated 16th February, 1872. 

The inventors use a frame of brass or other suitable material, so con- 
structed that the upper and lower models can be 
during the ape oe of fitting and teeth, and be replaced by 
other models when occasion uires it. jus only one articulator is 
required for any number of models, instead of the models being fixed, as 
is now the case with other articulators, each articulating frame not being 
available for more than one set of models at one time. 


492. W. E. Gepae, London, “ Cleaning metals.”—A communication.—Dated 
16th February, 1872. 

This invention relates toa composition to be used for cleaning all kinds 
of metal without injury thereto. It is composed of rotten-stone mixed 
with oxalic acid, to which may or may not be added one-twelfth of 
spirits of wine. The compound is well rubbed on the metal with flannel ; 
the metal is then wiped with a very dry cotton rag. 


494. W. Simons and A. Brown, Renfrew, N.B., ‘‘ Steam hopper dredgers.”— 
Dated 16th February, 1872. 

The feature of novelty which constitutes this invention is the forming 
of the hull with a hopper on each side of the well, through which the 
ladder and buckets pass, and the forming of the hoppers curved or 
circular in lieu of rectangular, as hitherto. 

496. E. H. Bayiey, London, “ Fire-escapes."—Dated 16th February, 1872. 

This invention consists of, First, trussing the fly and other ladders that 
are appended to the main ladder by means of wire ropes or rods strained 
over or fastened to struts proj downwards from the uprights, at 
least two struts in each upright used. When wire ropes are 
employed the struts hg fitted with rollers, over which the wire 
ropes may Secondly, the struts clip the upright by a clip, the two 
parts of which are bolted together by a bolt separate from the woodwork 
of the ladder, not passing through it. Thirdly, the levers for raising the 
fly ladder are connected underneath the shoot by a swinging crosshead, 
thus avoiding the necessity for a “quadrant,” and ling one rope to 
act upon both levers. Fourthly, trussing the main ladder by means of 
wire ropes or rods strained over or fastened to suitably-placed semi- 
circular trussing irons that transversely connect the uprights under- 
neath the shoot, there being at least two semicircular trussing irons to 
the said main ladder. Fifthly, in a hinge to connect an upper ladder to 
the fly ladder, one hinge to each upright of the compound ladder ; the 
knuckle pieces and pins project on the ways side of the ladder. A 
spl bolt fasten’ self -acting) or a sliding bolt fastening may be used 
to , using a copper wirework or other m ic shoot, 
which is rigid and of a semicircular shape, or nearly so, in cross section. 
The meshes are rectangular or square. The thick wire, fastened to the 
— to which each transverse wire of the shoot is jointed. is of copper 
or tinned iron, or iron coated with copper. The transverse wire is 
jointed to the thick wire by a twist which passes once round the thick 
wire and then round itself one or two turns. At the bottom of the shoot 
: an elastic bag or trough to break the shock of any person sliding 

own. 
498. G. Racey and J. Younc, London, “ Fire-eseapes, drop curtains of 
theatres, dc.” —Dated 16th February, 1872. 

The features of novelty of this invention consist in employing mica 
and asbestos separately in the construction of fire-escapes and drop 
curtains for theatres and other buildings, to preserve human life and 
property from the effects of fire. 

499. H. L. D. Marspen, Louth, Lincolnshire, “‘ Lithography, "—Dated 


16th February, 1872. 

The sketch or cop writing, tint, or colour intended 
to be ited is le with Indian water colour, or other substance, 
mixed with water or other fluid, so that the mixture is not of a greas; 
nature on lithographic transfer (er paper or other substance simi- 
larly used) coated with starch, ge! e, , or other similar coating by 
drawing with a , brush, or water colour, pencil writing, sten: . 
or in any other convenient manner or combination. The paper or other 
substance used is then damped on the sidenot having thereon the sketch 
or copy, and the same is wholly or partially transferred to the stone or 


pene thi 

ye le, and after the stone, plate, or 
with water, and, if desired, with spirit of turpentine, the reversed sketch 
or copy is ready for the draughtman’s or engraver’s use, or, if desirable, 
it may be used by an engraver without being washed. 


503. W. R. Lake, London, “ Operating mechanism for washing machines 
and churns.” —A communication. —-Dated 16th February, 1872. 

The inventor applies his said i ti to a hing bine as 
follows: He provides the vertical spindle or shaft which carries the 
beaters and extends through the bottom of the case or tub of the 
machine with a stuffing box; below this stuffing box the said shaft 
carries a fly-wheel, To one arm of this wheel he connects a rod, whose 
outer end is attached to the lower end of a vertical lever which has its 
fulcrum in a small bracket secured to the outside of the tub. The upper 
end of this lever is provided with a handle. 

504. R. M. Tayuor, Fenton, Staffordshire, ‘‘ Apparatus for the manufac- 
ture from pulverised or powdered clay of castor runners, door knobs, &c.” 
—Dated 16th February, 187: 














pl Cs t of 
a liliputian regiment and miniature field contained within suitable 
apparatus, . 
468. T. Bear, Bright, “‘ Adaptation of mica or tale to water gauges for 
steam and other boilers.” —Dated 14th February, 1872. 

The inventor takes mica or talc and laminates same of a substance best 
suited : the mica so laminated he places on the outside or inside of a metal 
framework properly secured and rendered steam and water-tight, the 
whole forming when finished an elongated or other shaped box or tube 
open at each end to allow free eee welerens stems: the 
mica it, the rise and fall of the water in the boiler can be 
clearly distinguished, and thereby form an indestructible gauge. 

470. | eas Middlesbrough, ‘‘ Dry earth closets.”—Dated 14th February, 
187: 


a 
This consists principally in the employment of a revolving or rota‘ 
eginder etna ine dhankar ones tak er teiae ef ee een hick 
cylinder or box is partly solid and partly open, the open having bars 


or perferated gauze which the or other can pass 
from the inside when a is given to it by a handle, eitherfrom the 
outside or from the inside of the closet. 


471. = \ eee Paris, “‘ Manvfacture of matches.”—Dated 14th February, 
‘ 











roller, and fall on to a fork against a matrix. A stamp is moved forward “4 tain increased accury 
against the matrix, and after having stam the needle it is moved back Pe — a tho Sevens te ba eae or pon mm | — of pl 
by acam. A hook then removes the needle which has been stamped. runners, door knobs, and articles req a hole through or a 
4067. < Mpeg ema tactic J the teaching of military drill.”— | recess them. In to effect the improvements the 
ted 14th February, 1872. erised dered is moulded into the desired form by com- 
This invention consists in teaching military drill by the perenne he taak te tee taeking of lias ond 


» aS 2 

tesscrae, and the apparatus employed is provided with a ram and top 

lunger, similar in their tion to those heretofore employed; but 
Phere is attached thereto a ring or guide to the depth a pa 
sure, and thereby insure accuracy in the thickness or depth of the 
articles produced. The central hole or ptacle of the apparat 
forming the matrix or die is provided with a 

lunger, formed to slide on a fixed rod or stem, co 
Po that of the desired hole or recess in the article 





hi 





desired com: ion of the clay used in fi Soa —— 
ffected the rising of the bottom plunger on the fix or stem 
releases or lifts the article Pree sesteix or box. tn- which the 


with holes for com) 
and preventing the article from being what is technically 
blown. 
505. W, Musarave, South Shields, and R. C. Muscrave, Norton, Durham, 
nas oe Es ing eyes on wire.” —Dated 16th February, 1872. 
The object of faventien ts to facilitate the production of loops or 
eyes on wire. In carrying out the improvements the wire tobe operated 


air, 
“wind- 


wu is in coils placed on a reel or “swift” at one end or part of the 
suparetes. One end of the wire is then attached to a looping | , when 
by a wheel and pinion, the teeth of which take into the a rack, 














Ave. 30, 1872. 


proceed again as before until the whole of the wire on the swift has been 
worked into the required number of lengths with the loops. By these 
means facility is afforded for the manufacture of wire work for screens, 
malt kiln flooring, and other uses, rendering lacing or binding unneces- 


sary. 
506. A. V. Newron, London, “Lever punches.”—A communication.—Dated 
16th February, 1872. 

This invention relates to the connection of the working cutter, punch, 
er tool proper of the impl t or hine within the fulcrum or 
bearing of its operating lever, whereby a very powerful or effective action 
is obtained. 


516, H. Derries, London, “‘ Lamps.”—Dated 17th February, 1872. 

This invention consists, First, in surrounding a lamp above the flame 
with an outer reflector, which in the case of 1ailway carriage lamps is 
fixed to the inside of the roof of the carriage, and in street and other 
lamps may be supported by arms or stays from the lamp frame or other- 
wise. The object of this improvement is to increase the ae sur- 
faces without increasing the size of the actual lamp or lantern enclosing 

the burners. Secondly, in placing beneath the flame, and either within 
or outside of a railway carriage, street, or other lamp, a reflector to be 
used 7 in conjunction with the ordinary top reflector of a railway 
carriage lamp or in conjunction therewith, and with the outer reflector 
of this invention, or in conjunction with any reflector placed above the 
flame of a street or other lamp. By the use of this improvement the 
light from the top reflector within the lamp being thrown down on to the 
reflector below the flame, is again thrown upwards, and when the upper 
outer reflector of this invention is also used the light will again be thrown 
downwards and laterally, and thus be diffused throughout the compart- 
ment of the railway carriage or wherever the lamp may be used, through- 
out a greater radius than would otherwise be the case. The number of 
lights within the lamp, whether oil or gas, is optional, and the shape of 
the reflector regulated by the distribution to be given to the light. 

517. T. Scruton, Birmingham, “ Coffins.”—Dated 17th February, 1872. 

According to this invention the outer part or coffin proper consists of a 
case and lid, the lid being hinged to the side of the case and secured by 

- locking. One end of the coffin is made removable, so as to be capable of 

being lifted vertically, and when so lifted the end of the coffin is open 
and the shell can be inserted into the coffin at the open end by a sliding 
motion. The upper part or cover of the shell is made of glass. Gaseous 
matter is permitted to escape from the shell bya flexible pipe. An orna- 
mental framing serving as a padding is placed between the shell and the 
lid of the coffin. The o: coffin dles are disp d with and 
the coffin is carried by means of straps or bands passed underneath the 
the coffin and a in handles. By these improvements facilities 
are afforded for the introduction of the shell into the outer re. or coffin 
proper, ready means being provided for obtaining a sight of the corpse, 
and great security against improper interference. 

520. J. Rice, London, “‘ Furnaces.”—Dated 17th February, 1872. 

This provisional specification describes the so constructing fire-grates, 
stoves, and furnaces, the products of combustion are led away from 
the front immediately over the fire-door or front bars. 

535. W. Gitxerson, Diss, Norfolk, ‘‘ Measure for liquids.”"—Dated 19th 

February, 1872. 

The feature of novelty in this invention is the prevention of the waste 
which usually occurs in the drawing off any liquids by means of a 
measure. This is secured by means of one cylinder within another ; the 
inner cylinder being the real measure, and the outer cylinder being of 
greater height than the inner. The two cylinders are connected at the 
top, and in such connection is an opening at the top of the inner cylinder. 
When the measure is full the liquid overflows through this opening into 
the space or receptacle between the two cylinders, and the contents of 
the receptacle being returned to the store the overflow is thus saved. 
574. V. A. Roqvencourt, ‘Paris, ‘“‘ Manufacturing artijicial flowers.”— 

Dated 22nd February, 1872. 

This invention consists in moulding the chalices for artificial fiowers 
by means of a frame consisting of two plates, the upper one of which has 
mandrils having the configuration of the chalices which pass through 
short tubes in the lower plate, which can be moved by screws to and 
from the upper plate. The moulding frame is placed in a machine 
having a trough containing the composition for the chalices, which 
trough is raised by a slide, so as to cover the mandrils of the frame with 
composition, after which the frame is removed, the tips of the composi- 
tion are taken off by a revolving cylinder ; the moulder chalices are then 
dried on the mandrils, and the frame is again introduced into the 
machine where the moulded chalices are pushed off the mandrils, by 
the action of the tubes on the lower plate of the frame, and are collected 
into a hopper by means of a rake. 

628. A. H. Branpon, Paris, “‘ Machine for cutting jiles.”"—A communica- 

tion.—Dated 28th February, 1872. 

The object of this invention is to make the feed of the file contingent 
upon the charactay of each tooth cut, by making the tooth itself or the 
spur raised behind the cutter by its blow an agent in the feed. 

2437. E..D. Barsour, Boston, Massachusetts, U.S., “‘ Calculating machine.’ 

—Dated 15th August, 1872. 

This invention consists, First, in the arrangement of a series of cylinders 
revolving upon a shaft, or plates sliding in el grooves, in close 
proximity but independently of each other with cog teeth distributed in 
rows a their peripheries or faces by predetermined calculations, so 
that when the said cylinders or slides are arran in certain relations to 
each other certain rows of the cog teeth of the different cylinders or plates 
are brought in line, and by means of a registering device having pinions, 
which are caused to e: with the cog teeth of the cylinders or plates, 
asliding movement of said register communicates motion to dials, causing 
the dials to turn as many parts of a revolution as there are cog teeth 
engaged on the cylinders or plates. Secondly, in the construction of a 

tering slide composed of two plates secured together, with a _— 
between, and having pinions on the bottom plate, with their 
teeth projecting through it a sufficient distance to engage with the cog 
teeth of said —— or plates, and also connecting between said plates 
with spindles having dials attached, so that the movement of each pinion, 
roduced by its contact with the cog teeth of the cylinders or plates, may 
registered and indicated upon the dials ; Thirdly, in the means em- 
ployed for setting the said ——- or plates in a certain relation to each 
other, preparatory to performing any arithmetical operation by the 
action of the said registering device ; Fourthly, in the means employed 
for the purpose of revolving the cylinders or moving the plates simul- 
taneously when uired ; Fifthly, in an arrangement of levers with 
pawls and ratchet wheels connected to said registering device for effect- 
ing the carrying of the tens ; Sixthly, in an attach t ppl tary 
dials to the ring device, and means for obtaining the quotient in 
division. 
2329. G. Hasettine, London, “‘ Machinery for manufacturing cigars.”—A 
communication.— Dated 3rd A 1872. 

This invention consists of a novel construction and arrangement of 
rollers for forming the fillers, and of rollers for applying the wrappers 
and finishing the point. A peculiar mode of mounting and operating 
the movable compressing roller and the movable releasing roller, also 
of a frictional gauge rod of novel and peculiar construction. 

2342. W. R. Lake, London, “‘ Ink-erasing compound.”—A communication.— 

Dated 6th August, 1872. 

In practising said invention, take of coloride of calcis (chloride of lime) 
one pound, thoroughly pulverised and distilled water one gallon. The 
above must be thoroughly shaken when first put together and must 
stand twenty-four hours to dissolve the chloride of lime. Strain through 
a cotton cloth, after which add a teaspoonful of acetic acid (No. 8 of 
commerce) to every one ounce of the chloride calcis water. The erasing 
fluid is used by dipping the end of the pen into the fluid and applying it 
to the ink to be pn | When the ink has disappeared the fluid must 
be absorbed with a blotter. 

2369. W. R. Lake, London, “ Nutritious comy 

Dated 9th August, 1872. 

This invention relates to compounds of flesh and vegetables pre d 
by, first evaporating therefrom the moisture, the i ner wll ‘ing 
mixed ther in suitable proportion, with or without herbs, spices, or 
other condiments, in such a manner that a mixture is produeed which 
will keep for a long time and can be prepared for food in a short time and 
with very little labour. 
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THE VIENNA EXHIBITION.—AIl tai for information, 
dressed to i 


space, &c., are to be adi . Philip Cunliffe Owens, 
secretary to the — British Commission for the Vienna Uni- 
versal Exhibition, 41, Parliament-street, London, 8. W. 


SourH KENSINGTON MusEuM. — Visitors during the week 
— — 24th, 1872 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m, to 10 p.m., Museum, 15,272; Naval and other 
collections, 1723 ; on esday, Thursday, and Friday, admis- 
sion 6d,, from 10 a.m. till 6 p.m., Museum, 2091 ; Naval and other 
collections, Deal of corresponding week in 


1 

? > 
former years, 15,440; total from the opening of the Museum 
280, — Bethnal ington 


11,876, -green Branch of the South peg 
Museum : Visitors d tke week ending August 24th, 1872 : 
On Monday, Tuesday, Saturday, free, from 10 a.m. to 10 p.m., 


37,459 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. till 6 p.m., 3497 ; total, 40,956 ; total from the opening of 
the Museum, 465,336, 


THE ENGINEER. 


THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


FINISHED IRON : The demand and the prices : Best qualities tirm : 
Second yielding : The foreign demand: Prices—HiGH PRICES 
SERIOUSLY CHECKING NEW WORK: A notable instance—PiG 
TRON : The supply of low and high priced varied—IRON ORES : 
Scarce and dear: Prices—Coa.: Better supply : Prices ; Large 
reduction in copper. 

FINISHED iron must be rted easier for all but the very 
valuable kinds, For these £16 is still demanded for marked bars, 
and £16 12s. 6d. remains the q ion for the bars of the Earl of 
Dudley’s make. The northern of Europe trade is getting quiet, 
but the demand on account of Canada and our Australian colonies 
keeps up to an extent which shows a barrenness of stocks that 
will by and by give rise to a large demand. Best and thin sheets 
are being made in large quantities. They average from £21 to 
£25 of the gauges in most consumption. Plates are quoted at 
th £21; hoops, £18 to £19; and strips range from £17 
to £24. 

It is easy to understand that such demands seriously check all 
work where large quantities of iron are required, or indeed iron 
in any quantity that can be done without. The effect is that 
girder makers, mon. builders, boiler makers, and such like trades, 
whose prices depend so greatly upon the value of iron, are in only 
slack work. Such manufacturers are beginning now to complain 
very much of the difficulties they find in getting new orders. 
There are firms in these important branches who assert that 
without an accession of new business they shall in a fortnight 
have nothing for their men to do. It is not concealed that the 
winter prospects are by no means encouraging in respect of seve- 
ral departments of the constructive trades of this part of the 
kingdom. If the Cleveland and the more northern shipbuild- 
ing yards are becoming a little anxious as to the new business in 
iron shipbuilding, we are not the less concerned here as to our 
boat, and bridge, and boiler, and girder building—in a word, all 
work of the riveted class. 

It is within my own knowledge that the London and North- 
Western Company alone are deferring till next spring work that 
in one district merely of their great system would, in ordinary 
times, cost a quarter of a million of money, Not a little of that 
sum it is designed shall be expended on the section between 
Birmingham and Wolverhampton. Here of course they would be 
in the very heart of the ironmaking district, and could therefore 
supply themselves from within a few yards of the exact locality of 
the new works with all the iron that they might require. 

Pig iron keeps strong and in good supply in those instances 
only in which consumers have bought at present or nearly present 
rates. To-day (Thursday) in Birmingham makers of finished iron 
complained that whilst iron that they have recently purchased is 
easy to be obtained, the iron that is still overdue in delivery, and 
that was bought at half those figures, cannot be obtained. 

Iron ores are scarce and firm in quotations.’ For the argilla- 
ceous descriptions of this district from 18s. to 24s. is demanded, 
according to quality; Welsh balls are 24s. 6d.; hydrates and 
Forest of Dean are 28s. ; hematites are from that figure up to 
37s. 6d. ; and oolites are 7s, 3d. to 9s. The continuance of the 
strike of the silurian limest men is ioning a considerable 
demand for the limestones of South Wales and Shropshire and 
some other districts, with consequent delays in some cases. 

Coal is in less restricted supply. There is less difficulty in 
working the pits on account of labour, and there are instances in 
which even two sets of men are now available—a rare state of 
things for some time past. The prices are 16s. to 17s. for what is 
termed ‘‘coals,” 11s, to 12s. for lumps, both for manufacturing 
purposes, and 6s. to 9s. 6d. for slack; whilst for domestic uses 
19s, is demanded for large, and from 13s, to 14s, for lumps, 
per ton. 








£8 off Burra-Burra in the month, and £10 off old (exchange) ; but 
best selected and tough cake and tile had up to that time receded 
only £4, Plenty of confidence was, however, still felt in the value 
of this metal, the prices of which last month were under those of 
former times ; and it cannot be held that, with the requirements 
of the consuming market yet to be expressed, serious declensions 
can for long be salateioed. On Wednesday last the Birmingham 
houses announced an official reduction of £8 in ingot and £7 in 
sheet, making present quotations £103 for tough ingot, £105 for 
best selected, and £110 for ordinary sheets. 

Tin has been agitated, but the market displays less inquietude 
as the month closes. English blocks have lost £7 in the month ; 
banca has held its own, but straits has given way £9. 

The shipments of tin-plates keep large, alike in tin and terne, 
and the home consumption for the former is still and is sure to 
remain large, and prices are firm. Nor are they likely at present 
to give way, for the men have begun a movement for an advance 
of wages to the extent of 20 per cent., which one or two firms are 
already resisting, and the make is to that extent reduced. 

Spelter and zinc are quiet and without noticeable change. 

Lead has shot up with much vigour and is clamouring for con- 
sideration, with so much success that English pig is better by 30s. 
and white lead by 40s. than it was last month. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—Jrregularity of miners : Confe- 
rence of miners in Glasgow—SHIPMENTS OF COAL AND COALMASTERS’ 
prorits: Effects of the price of coal on shipping companics — 
SHIPMENTS OF IRON FROM SCOTLAND-- SHIPBUILDING ON THE 
CLYDE—A NEW LIMITED LIABILITY COMPANY. 


ContRARY to the general expectations of those who have the best 
possible opportunities of forming reliable opinions, the warrant 
market, towards the close of last week, showed a steady upward 
tendency, and there has been a considerable accession of orders 
both from Germany, Russia, and America. It is evident that we 
are not yet on the verge of a ce in spite of the alarmist 
views expressed by certain journals who talk about the importation 
of Chinese labourers, and our being undersold in the markets of the 
world. Scotch pig iron continues to maintain the ascendency as 
firmly as ever, and the demand has never wavered. Every ounce 
of iron that found its way into the market was readily bought up 
at top prices, and this is still the order of things to such an extent 
that the daily deliveries out of warrant stores which is over and 
above the production is seldom less and often more than 1000 tons. 
Makers’ brands keep at the top price. Gartsherrie has advanced this 
week to 155s. for No. 1; Coltness is at the same figure ; Summerlee is 

uoted at 147s., Monkland at 140s., and Carnbroe at 145s. As in 
the North of England, the miners in the West of Scotland are 

ursuing tactics that seriously jeopardise the trade of the district. 

hey are determined to restrict the output of both coal and iron- 
stone to such an extent that only the most pressingrequirements are 
met, and no stocks are allowed to accumulate. If the miners did 
their full complement of work, the price of coal, and probably also 
of iron, would soon come down; but as it is they work 
so irregularly, and are so frequently making demands for more 
money, that both ir ters and coalmasters are compelled to 
keep up their prices, so that they may cover any possible 
contingency arriving out of the conduct of their workmen. In 
consequence of a strike among the furnacemen, the furnaces at 
Carnbroe Works have been out of blast this week. At Govan, 








| . 

| t a buoy: y 
It is in copper that the operators have been the most active in the | an ane Saageney, 

month, They had, up to Wednesday this week, succeeded in getting | 





too, an accident to the hoisting caprenies has compelled a partial 
stoppage of operations, In spite of the extraordinary hig! rates 
obtained for Scotch iron, the production is now considerably less | 
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than it was a year ago, and this unfortunate fact is mainly due to 
the irregularand vexatious conduct of miners and blast furnacemen, 
who have made up their minds to secure a maximum of pay for a 
minimum of work. But for this circumstance, there cannot bea doubt 
that more furnaces would soon be erected, but it is not cheering to 
intending investors in this branch of manufacture to find that 
out of the 154 furnaces built only 130 are in blast. With the 
profits being made in the trade at present, it is unnecessary to say 
that but for the difficulties we have indicated, and others of a 
collateral nature, the whole of these furnaces would be in opera- 
tion, bar three or four that are effete and worthless. 

There was a miners’ conference at Glasgow on Monday, at 
which delegates from all parts of the country were present. 
Reports were handed in showing that the miners are now 
earning on an average from 7s. 6d. to 8s. 6d. per day, 
although in a few isolated instances they have not got 
beyond Gs. Gd. This is for the restricted “darg” of eight 
hours, and it is a notable fact that there is scarcely a single 
a where eight hours work: has not become the maximum 
imit, while in not a few instances the miners are content 
with working six or seven. The National Association of Miners 
has of late received large accessions to its strength, and is regu- 
lating and inspiring the movements of its members to a much 
greater extent than formerly. This association does not seem 
to have any platform or programme beyond that of counselling its 
members to take everything they can get and look for more. 
Hence the difficulty in which the coalmasters are placed. If they 
grant an advance of 1s. per day this week, they do not know that 
the men will not come back again next week and ask for 2s. more. 
This condition of uncertainty has a baneful effect, and injures the 
interests alike of ironmasters, of the country at large, and of the 
miners themselves. It is argued by many gentlemen on ‘Change 
that the only thing that can bring about a reduction in the cost 
of fuel is the more regular and reasonable work of the miners, and 
that so long as they carry on their present tactics coal and iron 
will either rise in value or become perfectly unworkable. 

The shipments of coal from Scotch ports continue large, and 
the demand is as pressing as ever. Coalmasters who were under 
engagements to fulfil long contractsthave had great difficulty in 
pulling through, but, as few make contracts for a longer period 
than twelve months, most of the old contracts must now be 
worked off, and the coalmasters will thus be enabled to parti- 
cipate in the increased and increasing profits of their trade. 

Meanwhile the price of coal of all kinds, both household and 
manufacturing, continues to advance. Shipped at the harbour of 
Glasgow it now costs fully 150 per cent. more than formerly; this 
is a very serious item to steamboat proprietors on a large scale, 
whose profits it reduces toa mere shred. There is, however, « 
general understanding among shipowners that they will soon 
advance their rates of freight all round, and thus compensate 
themselves to some extent for the increased cost of fuel. In many 
cases this can easily be done without <lifficulty, but where, as in 
the case of the Atlantic trade, there is a choice of alternative lines 
and routes, it will be less easy unless all the lines agree to adopt 
the same tariff of charges, and if this were agreed upon, and 
carried out, some of the less popular lines would be swamped 
altogether. 

As we approach the close of the shipping season the exports 
become less in bulk, and this leaves a loophole open for escape 
from the continental drain on the warrant stores, which, if kept 
up at its present rate, would soon remove a powerful and valu 
able lever from the grasp of Scotch ironmasters by reducing the 
balance and amount of the warrants in circulation. For the 
week ending Saturday last the shipments of pig iron from Scotch 
ports reached 14,314 tons, as compared with 12,585 tons for the 
corresponding period of last year. The total increase in the ship- 
ments of 1872 over the previous year is much less than was ex- 
pected from the exceptionally heavy demands, being only $8,526 
tons up to the present date. 

The auxiliary branches of the iron trade continue full of anima- 
Foundries have a great deal of heavy and 
remunerative work on hand, and the same remark applies to tube 
makers, nut and bolt manufacturers, and marine and locomotive 
engineers. 

Shipbuilders are the only class of manufacturers whose pros- 
pects are shady or doubtful. For weeks past there has not been 
an order of any importance booked on the Clyde. The absence of 
orders is not felt as yet, por will it be for some time, because there 
was such a lot of arrears of work to overtake, but still it is causing 
a little apprehension, The steam shipping trade, like every other 
commercial pursuit, is in danger of being overdone, and fears are 
expressed lest it should have been carried too far. If this fear is 
justified there will for the future be less disposition to start new 
lines, or add to those already in existence. Still the Clyde ship- 
builders have little to complain of as yet. Five or six of them 
have 20,000 tons of shipping and upwards on hand, and none of 
them are positively idle. 

A new company started on the limited liability principle, for the 
purpose of working several extensive coal-fields in the neighbour- 
hood of Airdrie, has just been launched with almost unexampled 
success, thus showing that the public confidence in the resources 
and elasticity of this industry continues undiminished. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Demand good, and prices main 
tained ;: The tinished iron trade—A FURTHER ADVANCE CON* 
CEDED TO THE CLEVELAND IRONSTONE MINERS--THE COAL AND 
COKE TRADES — THE PROPOSED ADDITIONAL RAILWAY TO 
MIDDLESBROUGH— PRICES. 

On Tuesday at the Middlesbrough iron market there was an 
average attendance. The demand for all kinds of iron was stated 
to be good. There were very few transactions, however. Prices 
were fully maintained. All the makers have contracts on hand 
which will occupy them until the beginning of next year. Buyers 
are only giving out small contracts, believing that in a short time 
prices will recede. 

In the finished iron trade there is continued activity. The 
various departments have plenty of work on hand. New orders 
are coming in rather slower. The prospects are good. There is 
now avery large home demand for rails, and the requirements of 
Russia, Austria, Germany, and France are extensive. In America 
great railway works are in contemplation, and Cleveland is sure 
to receive a heavy share of the rail orders to be sent across the 
Atlantic. 

Considerable surprise was occasioned in Middlesbrough and 
neighbourhood during the latter part of last week by the mine- 
owners conceding another advance of 2d. per ton to the miners of 
Cleveland, Often hard things are said and written about the 
workmen. On this occasion I am bound to say that the masters 
have acted very foolishly. On the 12th of August the mineowners 
held a meeting at Middlesbrough, and unanimously resolved that 
they could not entertain the application of the men for another 
advance. This reply having been sent to the men, they agreed at 
once to systematically restrict the production of ironstone, 
and in the course of a week the masters quietly consent 
to advance the wages as desired. I don’t doubt the policy 
of some of the mineowners giving the advance at the pre- 
sent exceptional time, and indeed I have hinted on previous 
occasions that a few of the large mineowners could afford to pay 
almost any price to their miners on account of the great profits 
they are receiving on different branches of the iron trade which 
they are carrying on, but why should they have agreed not to give 
the advance, and then without holding another meeting even, 
give the men all they asked. After this they must not be 
surprised when they send a reply to the men on any trade matter 
if the men deliberately tell them they don’t believe them. Now 
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that the miners have obtained the increase of “—— they asked 
for, the question arises how long will they enjoyit. Iam of opinion 
that the mineowners have conceded so that they may keep the blast 
furnaces goingin order to meet the poy! Angee: entered into for 
pig iron. In the course of two or months the shipping 
season will have ended, and shortly after that some of the pig 
makers will have got through their low-priced contracts. It will 
then be found that there has been more talk about high prices for 
pig iron than was justified by the actual number of contracts 
secured at more than £5 per ton. Stocks will rapidly increase, 
the high market quotations temporarily checking the demand, and 
the price both of materials and labour will be reduced to some- 
thing approaching their real value. 

There is nothing new in the coal and coke trades. In South 
Yorkshire the masters have given a further advance to their men. 
Although the wages are now better in the northern counties than 
they have been for some time, the pitmen do not gain much more 
money at the end of each fortnight. on account of their working 
so irregularly. There are several theories about the prospects of 
the coal trade. It is believed by many that the quotations have 
reached their highest limit, and that during the winter fuel will 
be cheaper than it is now, while others contend that there is such 
an increased demand for coals and coke, and the supply is so re- 
stricted by the workmen, that the high prices will long be main- 
tained. 

For some time a number of gentlemen connected with the Har- 
tlepool Chamber of Commerce have been endeavouring to forward 
a proposal to make an additional direct railway between Hartle- 
pool and Middlesbrough, reaching the latter town by a tunnel 
underneath the Tees, The question has been discussed by the 
Chambers of Commerce in each of those towns, but no actual 
steps towards obtaining the desired railway have been taken. 
During this week the Hartlepool chamber had a meeting and 
agreed to ask the Middlesbrough chamber to join them in a depu- 
tation to the North-Eastern Railway Company to urge upon 
them the necessity of providing the direct line. Any additional 
railway communication at Middlesbrough, which is growing so 
rapidly, would be most acceptable. 

he prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d. ; 
No. 2, £5 15s.; No. 3, £5 10s.; No. 4, £5 9s.; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron -- Common 
bars, £12 to £13; best ditto, £13 to £13'10s. ; cableiron, £12 10s. 
to £13; rivet iron, £12 10s. to £13; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship-plates, £12 to £13; rails, £11 to 
£11 10s. ; puddled bars, £9 10s. to £9 15s. ; wrought iron girders, 
£20 to £21, 








NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 

GENERAL STATE OF BUSINESS—ADVANCE OF PRICES BY A LARGE 
FIRM—RELUCTANCE OF MANUFACTURERS TO PURCHASE — Im- 
PORTATION OF COAL INTO GRIMSBY—PRICES OF COKE AND 
STEAM COAL—REDUCTION OF DISCOUNTS BY THE ROLLING MILLS 
PROPRIETORS—DEMAND FOR TELEGRAPHIC AND FINE WIRE— 
CONTINUED ACTIVITY OF THE HEAVY TRADES—PROGRESS OF 
NEW WORKS AND ALTERATIONS. 


THEBE is little change of importance to report as having occurred 
during the week just ending. Several descriptions of finished iron 
have been advanced, as mentioned hereafter, notwithstanding the 
fact that the demand is noticeably less than was the case a month 
ago. One prominent Sheffield firm has issued a new list, putting 
up rates about £2 per ton additional. Some of the best Russian 
irons are, however, on offer at £1 or so less than was asked a 
fortnight ago. There are in spite of this very few transactions 
either in Russian or Swedish brands, manufacturers being very 
reluct:nt to buy if they can possibly avoid doing so, partly on 
account of the high rates and partly because they entertain con- 
tident hopes of a speedy fall, owing to the fact that new orders are 
not coming in very rapidly. The railway companies are not in 
the market for any bulky specifications, and are reported to be 
inviting Belgian tenders both for rolling stock and fuel. The 
latter is being imported in small quantities at Grimsby, where it 
can be delivered 4s. per ton cheaper than our own product. This 
is reversing the natural order of things, and, if anything can, must 
speedily bring the coalowners to a keen realisation of their 
present and future position. 

The Sheffield Cokeowners’ Association held a meeting on Friday 
last, but decided that they could not safely increase the price of 
coke. This is, I believe, mainly due to the fact that the American 
Customs difficulty, to which I alluded last week, has caused the 
steel firms to be more chary in purchasing, and by no means so 
anxious to secure the fuel as they have hitherto been. So far as 
coke is concerned prices are believed to have reached the maximum, 
seeing that deliveries are now effected much more regularly and 
in sufficient quantities. Engine slack and other kinds of steam 
coal are easier, and no further advance is apprehended in those 
quarters. 

The Sheffield Rolling Mills Proprietors’ Association have further 
reduced their discounts, which is, of course, tantamount to an 
advance in prices, to take effect from September 2nd. The 
alterations are—sheets, list price, net; paring to 14G, 17G, 
19G, and above 19G, list price, net; rods, 25 per cent. from 
list ; springs from 3 by 5-16ths and upwards, 55 per cent. from 
list; smaller springs, 40 per cent. from list; plough plates, 
4s, 6d, on gross weight, and bevelled plough plates 5s, on 
gross weight, net. All the rolling mills are going day and 
night, with plenty of orders in hand. For wire of all kinds, par- 
ticularly telegraphic gauges (No. 8, &c.), there is an active de- 
mand, and the two or three Sheffield houses who make a specialty 
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the collier, who has reason to complain. One colliery proprietor 
stated that he had for several oom pe (and: only ended this 
week), been putting large periodical cargoes into vessels at 
Cardiff at jive and sixpence ton, under terms of an old con- 
tract, and at the same time, Trad he aot-been shackled, he could 
have obtained twenty-five and sixpence. Thisis notan exceptional 
instance. I know coalowners who have to continue supplying coal 
for a long period yet at nine shillings per ton, and it is fully ex- 
pected that aoreeilt coalowners who are in a similar predicament 
will “‘ go to the wall” in consequence. In the face of this the 
colliers are crying out for more advances, and when the advance is 
given are doing their utmost to keep back the supply. 

New movements and changes are to be reco A London 
firm are on the eve of sinking into a good coal tract in the lesser 
Rhondda, and a Staffordshire company has bought the Derry 
Colliery of Richard Jones and Co. for £5500. It is their intention, 
I hear, to coke the coal and send it north. Tyleycoch is also sold 
for £50,000, The Dowlais Iron Company has just concluded a 
suit at law against Memer for non-delivery of spiegeleisen. The 
first cargoes contained less manganese and more phosphorus than 
agreed upon, and the supply was not maintained according to 
contract. A verdict was taken for the plaintiffs upon terms 
agreed between the contending persons. Dowlais Works continue 
in full force. Large consignments for New York, Boston, and 
other American customers left last week. American orders and 
heavy home orders keep all the works in constant employ- 
ment. Rhymney, Ebbw Vale, Cyfarthfa, and Aberdare are 
doing a large, and I should imagine a profitable trade. 
Cyfarthfa especially is as fully employed as any with 
American rails and bars for Naples, and the great range of 
ironworks from Cyfarthfa to Ynisvach—the mine works and the 
coal tract from Swansea-road to the Castle pit—are so many scenes 
of stirring life. I hear in addition that Mr. Crawshay has been 
seriously bent on adding to his coal fields. The works amongst 
the Monmouthshire hills are doing a good and steady trade, and 
are turning out pig, bar, and rail that are equal to anything in 
the country. The state of the Blaenavon ie Rhymney Works 
is especially good, and the shares of the latter stand in an ex- 
cellent position. The difference between the quotations twelve 
months ago and the present is a striking one. Large consign- 
ments left Newport, Mon., this week for New Orleans and the 
Parana River. Newport, too, is doing a good coal trade with 
Odessa, St. Thomas, and Brindisi. At Swansea the steel, tin- 
plate, and coal trades give vivacity to the docks. Large stocks of 
patent fuel too are cleared off; and Madras, Spain, and France 
continue good customers for coal, From Swansea direct, and 
from London and elsewhere, the Glamorgan iron merchants are 
receiving constant consignments of cinders, which contain a profit- 
able percentage of iron and are constantly worked up. 

There has not been the slightest symptom of a falling off in the 
iron or tin-plate trade this week, and quotations are very firm. 
From next week the men begin to work on the advanced rate of 
10 per cent., and though prospects are good, yet it would be wise 
for the men to use all their energies and avail themselves of the 

resent flush, Sage men in iron matters say it cannot last much 
onger, though there are signs of an increase of trade between this 
district and America. 

The Swansea Valley line is to be taken by the Midland, and a 
good dividend secured permanently. On Friday last the new iron 
screw steamer Blanche, 300 tons, built by the Uskside Company, 
took its trial trip from Newport, and answered well. <A speed of 
eleven knots was attained, the engines working at the rate of 
eighty-four revolutions per minute, with a pressure on the 
boilers of 45 Ib. per square inch e boilers were proved 
to upwards of 140 Jb. to the inch. Tramways at Neath and 
Newpo:t, Mon., are projected. The Cardiff tramway is working 
well, and will certainly yield a good revenue. The weighers of 
the Aberdare Valley have called a meeting, evidently to discuss 
the wages auestion. They will not join any other class of work- 
men. Another accident occurred on the Glyncorrwg incline, 
Neath, last week. No life was lost, but much damage caused. 
For a long time Vochriw pit, Dowlais, has been free from accident, 
but the immunity ended on Friday, five colliers being burnt by 
the explosion of gas co uent upon the fall of the roof. At 
Blaenavon a lamentable accident happened last week to a workman 
named Tovey. His body was found under the machinery at the 
works, his head nearly severed from his body. It is thought that 
he had crept under to oil the machinery, and, slipping, fell a 
victim. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


TRADE IN WEST YORKSHIRE—IRON SHIPBUILDING ON THE TYNE 
—TuHE Consett IRoN CoMPANY AND ITS WORKPEOPLE—MkR. C, 
M. PALMER AND JARROW--NATIONAL STEAMSHIP ComPANy— 
SoutH YORKSHIRE LABOUR AND TRADE— LIVERPOOL WATER 
SUPPLY. 

In West Yorkshire the engineering and machinery establishments 

are fully employed. Messrs. Greenwood and Batley are fitting up 

two factories for the Russian Government. At the Airedale Works 
of Messrs, Kitson a great deal is being done in the way of supplying 
blast engines for the Cleveland district, and, as usual, the work- 
shops are very full of orders for locomotives. The steam plough 
works are full of orders for every class of agricultural machinery. 

Iron shipbuilding industry exhibits less activity on the Tyne. 
Some orders for large marine engines have been taken by Messrs. 
R. and W. Hawthorn. Otherwise the marine engine trade is very 


dull. 
The Consett Iron Company are expending £50,000 in building 





of very fine wire for certain purposes are stated to be exceeding’ 
well off for orders. There is no material change to note in the 
aspect of the heavier trades, all the principal works being full- 
handed, particularly with respect to Bessemer-headed rails and 
tires. The file and edge tool trades are fully as active as when 
last referred to, but, like other branches, profits are considerably 
lessened by the higher prices of steel and rolling. A portion of 
the file smiths are agi'ating somewhat strongly for higher pay, but 
there seems to be no reason to fear that the movement will lead to 
any disruption of business. 
e various extensions and alterations at the works in the dis. 
_ trict are all progressing well, and the new works are being erected 
with all the speed that can be got out of men and machinery, 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THe PoLicy OF THE COLLIERS : Present condition of the coal trade; 
Ruinous contracts: New movements and important sales of 
colliery property — AcTION BY THE DowLalis IRoN CoMPANY 

-TRADE— ‘JME LEADING IRONWORKS—PROSPEROUS TIMES — 
THe MoNMOMTHSHIRE WORKS—HEAVY COAL TRADE—SWANSEA 
STEEL, TIN-PLATE, AND COAL TRADE— CINDER TRAFFIC: The 
advance of 10 per cent.: No sign of failing trade—THE RAILWAYS 

-A NEW IRON SCREW—TRAMWAY MOVEMENTS—ACCIDENTS AT 
NEATH AND VOCHRIW—FATAL ACCIDENT AT BLAENAVON. 


THE suicidal policy of the colliers to restrict the yield of coal, in 
order to maintain the present high rates, still continues. I was 
in communication this week with a gentleman from one of the 
largest collieries in Glamorgan, and he stated that not one in 
ten of the colliers worked anything like full time. The mass of 
them worked three or four days a week, and passed the rest of 
tbe time in public-houses, where the common subject of discussion 
was the unfair conduct of the colliery proprietor. The result of 
a full inquiry on my part into the present condition of the coni 
trade has shown me that it is the coalowner as a rule, and not 


ttages for their workmen at Blackhill and Consett. 

Mr. C. M. Palmer, the founder of Jarrow’s prosperity, has an- 
nounced his intention to provide a public park and recreation 
ground for the growing town so closely connected with his com- 
mercial career. 

With a view to increase the efficiency of their fleet, the National 
Steamship Company have been refitting and re-engining several 
of their ships, and have placed two of them in Messrs, Laird 
Brothers’ hands. One of these, the Canada, was started in April, 
has made several very successful voyages, and on her last voyage 
brought home some 2800 tons of wheat, besides other produce, 
being one of the largest cargoes ever carried across the Atlantic ; 
the consumption of coal being about .36 tonsa day. The second, 
the Greece, was a few months since taken into the Birkenhead 
Ironworks to be lengthened and thoroughly refitted ; 60ft. were 
added to her length, making her present dimensions 400ft. long, 
41ft. broad, 28ft. 3in. depth in hold, with a spar deck 74ft. high, 
and 4275 tons register. carrying out this alteration, and as a 
consequence of her increased dimensions, the carrying capacity has 
been augmented by about 1000 tons of cargo, and 300 pas- 
sengers. The engines and boilers are new, and upon the compound 
principle, and have been supplied by Messrs. Laird. As examples 
of this special kind of mechanism, the ——- are beautiful speci- 
mens of workmanship. They have two cylinders, the high-pressure 
of 50in. diameter, the low-pressure of 85in. diameter, with 4ft. 
stroke, and work up to 1800 to 2000-horse power on an Atlantic 
voyage. The boilers are cylindrical tu , working at 60 Ib, 
pressure. 

The colliery proprietors of South Yorkshire met on Tuesday 
evening at Barnsley, to consider a demand on the part of their 
mae ee at elvenee <6 Seay ee eee eee It was 


to give an advance of 15 per cent ion of the 
masters will be laid before the miners’ delegates on Friday. 

The question of the present water supply of Liv 1 has lately 

been exciting great attention in that town. A long discussion took 


of the water committee 


lace'on the subject at the special m: 
! Wilson) went at con- 





on Monday, and the chairman (Mr, J. 





siderable length into the present state of the supply. He <igieined 
that in many cases the water drawn from the deep wells had 
become seriously contaminated by sewage matter from the sur- 
aero soil, but in some cases this evil had been successfully 
remedied by the measures taken by the committee. The main 
reservoirs at Rivington were now, however, insufficient to supply 
the town Late gs . They had been designed twenty-five years ago; 
but Liverpoo since then nearly doubled its population, and it 
was now necessary to look about for an increased supply. With 
this object a new reservoir was in process of construction at 
Rivington, and would be ready in eighteen months time ; and if 
the old wells could be restored to their origin»] degree of purity, 
he (the chairman) was satisfied that with this additional source of 
supply there would be sufficient water for ten years to come. 

his course would entail a greatly increased expenditure, but it 
would have to be adopted, or else some other scheme, like that of 
bringing the water from Bala Lake, at a cost of perhaps a million 
and a-half. With res to the waste of water, the chairman 
stated that in Live he believed, there were £30,000 or £4,000 
value of water absolutely wasted every year, and that on a ten- 
hours’ supply. The committee had visited Manchester in order to 
ascertain the system in operation there for checking waste and 
leakage, and they considered it very effective and complete, It 
was ultimately decided to draw up a series of regulations with a 
view to the prevention of waste by the public. 





PRICES CURRENT OF METALS AND OILS. 
1872. | 1872. 
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THE BELGIAN IRoN TRADE.—(From our Correspondent,)—The 
Belgian iron trade continues firm. It is remarked, however, that 
Belgium is loosing its foreign connection to some extent. Austria 
is beginning to work its Corinthian iron, and Russia is relying 
more and more on Siberian ores. 

THE Society OF ENGINEERS. - Arrangements have heen made 
for a visit of the bers and iates of the Society of 
Engineers to-day (Friday) to the works of the Ransome Stone 
Company, at East Greenwich, by permission of Mr. Frederick 
Ransome, the managing director. After leaving the above works, 
the visitors will p to the adjacent works of the Bessemer 
Steel and Ordnance Company, which will then be inspected 
by permission of the di rs. Members and associates will 
proceed by the Greenwich steamboat which leaves Westminster 
Bridge at 12h. 40m., and London Bridge at 1 o’clock, to the Cubitt 
Town Pier, where boats will convey them across the river to the 
works. “4 

THE SCIENTIFIC AND MECHANICAL Society, MANCHESTER.— 
The above society held its third —- meeting of the session 
on Wednesday evening last at the Trevelyan Hotel, Corporation- 
street. There was a thin attendance, Mr. Charles Dreifuss pre- 
sidin Sir William Fairbairn, Bart., C.E., LL.D., F.R.S., 
F.G.S., &c. &., and Mr. Osborn Reynolds, M.A., C.E., Professor 
of Engineering at Owen’s College, were then elected hon. bers 
of the society. A paper ‘‘On Steam Boiler Explosions,” by Mr. 
J. Sidebottom, e eer, was then read by Mr. F. C. Linde, in 
which the causes of explosi were assigned to malconstruction 
and careless attention. The former not only meant bad work- 
manship and materials, but also included bad design and ill-pro- 
portioning of the parts as regards strength. All boilers were sub- 
jected to various intensities of heat, consequently pressure and 
strain, hence expansion and contraction, which in itself 
destructively upon the material. Malconstruction, however, might 
enormously increase the amount of variation and stress ; through 
it some portions were more exposed to heat than others, hence 
increased the deterioration, which resulted in fracture, deficiency 
of water, overheating, and collapse. He noticed the improve- 
ments effected by Mr. n’s patent seam, also other improve- 
ments, as welded flues, &c., the necessity of removing all 
riveted joints as far as possible from the direct action of the fire 
where practicable. Incrustation was another serious evil which 
was promoted by bad design and injudicious arrangement in 
setting, so as to harbour moisture and defy detection by examina- 
tion. Internal corrosion was chiefly due to acidity of the feed-water, 
but vigilant attention would prevent serious accumulations under 
all circumstances. The same could be said in to incrus- 
tation, chiefly due to the presence of alkaline matter in the feed- 
water. Good design would reduce to a minimum the chances of 
serious results from this cause if supported by careful usage. The 
former would be ineffective without the latter, but the latter 
would be an assiduous task if the former was neglected. The 
author alluded to the benefits accruing from surface condensation 
where pure feed-water was unobtainable ; ‘‘ blowing off” was the 
simplest and most effective check upon incrustation. Over firing 
due to insufficient generating capacity, was strongly condemned. 
Deficiency of water, however, was the gravest i 
from reckless working, was ca’ in vari 
to the fittings and the 








vario ys ttention 
condition of the boiler often incurring 
it. To careless working was also due the sticking of safety valves 
and consequent over pressures which the structure was unable to 


bear. The author strongly favoured mechanical and 
described his plan as ted by him (patent No. 2636). A vote 
of thanks to Mr. Sid for his able treatment of the subject, 


and to the chairman, Mr. Charles Dreifuss, for his services in the 
chair, terminated the i The next meeting will take 
place on the 4th of September, when a paper will be 
Slide Valves.” 
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LITERATURE. 

Life of Richard Trevithick, with an Account of hts Inventions. 
By Francis Trevituick, C.E. London : Spon. 1872. 
[First Notice.] 

WE have read this work with much care, and, we regret to 
add, with little comfort. The style of the author is 
confused, his convictions are strong, his reasoning weak, 
and his want of complete knowledge of the subjects with 
“which he deals is apparent in every page. Under such 
conditions it is not easy to see how a really good biogra- 
phy can ever be written. It is extremely difficult, how- 
ever, to write a satisfactory biography under any circum- 
stances; and this fact may be taken as in some measure an 
excuse for our author’s shortcomings. The reader’s per- 
plexities begin at the very beginning. He learns from the 
title page that the work is a biography of Richard Trevi- 
thick, and so it is ; but there have been many Trevithicks, 
and our author takes no trouble to explain which Trevi- 
thick he means. After reading a few pages we arrive 
at the conclusion that the work is a biography of the first 
Trevithick, but, as will be seen presently, this idea is 
erroneous. Our author leaves his readers to discover as 
best they may what was the nature of his relationship to 
the man whose life he has undertaken to write, and it may 
be as well to explain that he is his son, for not the slightest 
hint on the subject is to be found until we reach page 355, 

where we meet with the following passage :— 

“In 1833, the writer, seeking his fortune in London, and 
knowing that Maudslay, then a leading marine engine builder, had 
benefited by Trevithick's patent tanks and steamboat discovering, 
and hoping a return for benefits received. sent in his name as 
the son of Trevithick, the engineer, and asked permission to go 
through the works. The answer was, ‘ We are very sorry, but it 


” 


is against our rule, 


Our author goes on to explain how he managed after all 
to go over the works he desired to see, but the details 
of the exploit do not any general interest. 
The fact that the son ome written the father’s bio- 
graphy excuses much that would be otherwise inex- 
eusable ; but it leaves the abstract merits of the book, 
as a biography, untouched. Before we had read man 
pages we discovered that our author is a man wit 
an idea, and this idea is that Richard Trevithick was, 
upon the whole, a far greater genius than Watt. To prove 
this constitutes one portion of the task which he set him- 
self when he began to write ; but even with this he is not 
content. Trevithick was, according to his theory, not 
only a greater man than Watt, but a greater man than 
Stephenson, or, indeed, than any engineer who ever 
touched the steam engine. We have no intention of 
denying that Trevithick was an able man with a good 
deal of genius, indomitable energy, and no small talent for 
invention, but he was certainly not all that our author 
would make it appear that-he was, and anyone who 
peruses his life as written by his son, with discrimination, 
will find ample confirmation of our proposition. It is time, 
however, that we should enable our readers to form some 
opinion of their own by giving them a general idea of the 
scope and style of the work. In his preface our author 
tells us that “the history of the day-by-day life of the man 
has been made subservient to that of the steam engine ; to 
partially restore this break the reader is asked to bear 
with the frequent introduction of dates.” In other words, 
the book is a history, not of the life of Trevithick, but of 
his inventions. “Trevithick’s correspondence during a 
great portion of his life with his scientific friend, Mr. 
Davies Gilbert, written with the freedom of impulsive 
genius longing for some person to whom his thoughts 
might be made known, together with a rough draft letter 
book, used only in his Cornish home during four or five 
years, constitute the ground work of my history.” We 
have thus defined the nature of the clay from which Mr. 
Francis Trevithick has made his bricks, and there’ is 
nothing in his work to prove that he has taken any special 
pains to secure information of any kind other than that 
contained in the sources he has named. 

The work begins with a chapter on the mine engineering of 
Cornwall during the early portion of the last century. We 
have an account of the process of “tin streaming,” of wood 
a, Savery’s engine, Newcomen’s engine, and so on. 

1ere is nothing in this chapter that is very new or inter- 
esting, if we except the particulars which are supplied of 
the granite boilers used in connection with Newcomen’s 
engine; and the value of this information, even asa con- 
tribution to the archeology of the steam engine, is les- 
sened by the implied doubt of our author as to whether 
granite boilers ever existed :— 

“In 1830 the writer saw at the Weith, in Camborne, a floor 
about 12ft. square of blocks of granite, known as the old moor- 
stone boiler, and conversed with several old men who when boys 
fest in it, when it had sides or walls three or four feet high of 

locks of granite. Captain Joseph Vivian recollected when a boy 
hearing his uncles Simon and ie Vivian talk of having taken a 
contract to break up this boilerand cut out the copper pipes in the 
inside. Mr. C. E. Edwards, a smith at Perran, near Marazion, 
has the screw plate and taps used in constructing a granite boiler 
for Gwallon Mine, near the present Wheal Prosper.” 

This information is not very definite, and m another 

we find our author referring to a drawing by Borlase, 
and writing thus :— 

“* The traditions rela’ to ite beilers may not absolutel 
lead to the conclusion pte tors but the one difficulties in 
procuring a good boiler are evident. Borlase’s drawing shows a 
close inti of boiler and stonework, the steam pipe leading 
from the top of the boiler into the bottom of the sees being 
merely a hole in the large stone resting on the top of the boiler 
on which the cylinder was supported. The drawing, coupled with 
tradition, implies almost to a certainty the use of granite in the 
construction of early steam engine boilers; and the cutting out of 
copper pipes from a boiler during the chi of a m. still 
living seems to prove that even in those early days we had tubular 
boilers; for in the granite boiler it is impossible to imagine any 
other way of getting up steam than by some internal fireplace, as 
suggested by those tubes.” 

Are we to assume from this that granite boilers were 
or were not used? So far as we can see, Mr. Francis 
Trevithick is open to conviction either way on the subject, 
although he holds, as we do, that the balance of evidence 
is in favour of their existence, 








The second chapter opens with a very brief account of 
the birth and parentage of Richard Trevithick, sen. ; little 
trace remaining, however, of where he was born or where 
he was brought up. It seems clear, however, that he was 
born in 1733, or three years before Watt. The first reli- 
able particulars concerning him are found in some old 
account books of his, which show that when he was thirty 
he was manager of the leading mines in Cornwall, Dol- 
coath being his head-quarters, while his place of residence 
was in Illogan sesteh, not far from Carnbrae hill. He 
married in 1760. At page J8 we are told that he was 
manager of Dolcoath mine, and again at page 19 we are 
told the same thing. This constant repetition of facts is 
one of the great defects of the book, and the further we 

roceed the more wearisome does it become. We shall 
nave occasion to refer to this point again. 

In 1765, Arthur and John Woolf, the father and uncle 
of Arthur Woolf, the “well known engineer, were in 
Richard Trevithick’s pay.” Immediately following this 
statement, and having no possible connection with it, comes 
a short description of the mode of working Dolcoath mine, 
and in the next page we have a conspicuous example of 
the faulty style of our author. Page 20 ends with the 
following paragraph :— 

“The mineral from the mine was raised by horse whims, and 
water was elevated by the same means in buckets, or kibbals, 
from the shallow levels, showing that the steam-pumping appa- 
ratus had not driven the horse quite out of the field in 1765, nor 
had the pump barrel quite superseded the original tub.” 

The following page begins thus :— 

“The merciful care in supplying wholesome air to the under- 
ground miner exercised by Richard Trevithick a hundred years 
ago is now enforced by the strong arm of the law. Those who 
carried out the detail of sending air into the mine by the power of 
the steam engine were the fathers of the men who in after years 
prominently Felped in the detail manufacture of the first loco- 
motive.” 

This is the end of a complete paragraph, and we confess 
that, having read it, we at once turned the back in 
the belief that we had missed some description of Trevi- 
thick’s ventilating —- We found none, however, 
and began to fancy that the paragraph we have quoted, 
having no connection with anything near it, must have 
been transposed by some mistake of the printer. Reading 
on we found the next paragraph ran thus :—“In Trevi- 
thick’s accounts of 1765 is the following entry,” in which 
entry we find this line : “To bringing air from the little 
engine to the end.” On this line there has been erected 
the whole structure of the first paragraph. We should 
have placed the entry first, and drawn our deductions after- 
wards; but Mr. Francis Trevithick’s ways are not as the 
ways of other men, and we constantly find the cart put 
before the horse in the most puzzling fashion. Is our 
author justified in speaking in such grandiloquent terms of 
his relative’s merciful care! To us it seems to be pretty 
evident that without air the miners could not work, and 
that the supply of air was no more an evidence of merciful 
care than was the pumping of the water out of the 
Again, are we justified in assuming, on such data, that 
Trevithick used steam power to force air into the mine! 
The statement may mean simply that bratticing was 
erected to convey air from the site of the little 
engine to the end. And this is just as probable as 
the assumption that any specie] blowing apparatus was 
used. Indeed, the other items in the entry go to 
strengthen our supposition and are against that of our 
author. That immediately preceding the line in question runs 
thus : “To clearing and timbering from the western end 
of Tonkin’s ground to the western water engine shaft.” 
The whole bill is for work of this kind. If Richard Trevi- 
thick really sent air into the mine by the power of the 
steam engine, our author would have done well to have 
supplied further information concerning the facts. 

“Tn 1779,” says our author, “ Watt, with his low-pressure 
steam vacuum engine, had declared war against Trevithick, 
sen., and his improved high-pressure steam engine.” Now 
those who best know what Watt's character was will be very 
slow to believe that he could declare war against any man 
oranything. In spite of the statement we have just quoted, 
our author shows conclusively that it was Trevithick 
who declared war against Watt. Trevithick was pretty 
well in possession of the field when Watt first attempted to 
introduce his engines into Cornwall, and we find Mr. 
Francis Trevithick quoting twice over—first in small type, 
and then in large type—the statement made by Watt in a 
letter to Boulton, to the effect that he was “ so confounded 
by the impudence, ignorance, and overbearing manner 
of the man (Trevithick) that I could make no adequate 
defence.” Our author makes no attempt to clear his 
ancestor from this charge, in fact, he appears to regard 
it ratheras a compliment. The portion of the book devoted 
to the consideration of the relations existing between Watt 
and Trevithick is as unsatisfactory as possible. Events, 
dates, circumstances, descriptions, bill, quotations, extracts, 
are all mixed up in inextricable confusion, and we 
rise from the perusal of the second chapter without any 
definite idea of what did and what did not take 
place, and an utter confusion of mind as to when any given 
event really occurred, while we defy anyone to explain 
the relation which the events bore to each other. Thus, in 
the middle of a disquisition-on wages, we are told that the 
ancestors of Arthur Woolf sold watering pots. The only 
thoroughly intelligible portions of the chapter are the 
numerous extracts from Smiles’ “ Lives of the Engineers” 
which it contains. 
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PEAT. 

At a time when mineral coal, on the plentiful and cheap 
supply of which much of Great Britain’s prosperity de- 
pends, is at a price which is telling so severely on some 
products as to make the manufacturer contemplate a ces- 
sation of his production, it is but natural that the atten- 
tion of thoughtful men should be directed to the investi- 
gation of what other sources of fuel-supply exist, their 
extent and quality, and the possibility of ther being made 
available in i manufacturing or domestic purposes. 
The fuel of which man in his most primitive state natu- 
rally avails himself is certainly wood in some shape ; 
in these later days of civilisation, or, indeed, partially 
at earlier dates, the deposits of carbonaceous matter 
lying below the surface of the earth have been drawn upon 
in nearly incalculable quantities for the means of supply- 
ing that heat which is almost indispensable to the produc- 
tion of power, and which, indeed, is in the abstract power 
itself. Intermediate, however, between the timber or 
wood fuel above-ground and the carbonaceous deposits 
below, there lies on the surface of the earth in different 
countries, and in somewhat varied forms, a supply of heat- 
yielding matter which, although known to exist, has, espe- 
cially’ as regards manufacturing purposes, n in many 
instances practically ignored. That matter is peat, and to 
the consideration its quantity, position, value, and the 
general conditions of its being, it is proposed to devote the 
present article. 

Few even of the readers of Toe Encinzer—and this 
is said with all due deference—have formed, we 
venture to think, anything like an approximate idea 
of the enormous area which the t accretions of 
various countries cover. In Ireland, Scotland, in France, 
in Germany, in Cashmere, in the Neilgherry Hills Madras, 
in North America, and in other places far too numerous 
to name, there exist peat-fields of immense extent, 
and of a value, in view of the present price of 
mineral coal, almost incalculable. So long as the domestic 
copsumer or manufacturer can get his fuel of a qua- 
lity adapted to his purposes in the solid form of 
mineral coal at a reasonable price, it is scarcely likely that 
he will avail himself of a material which, from its inferior 
density, cannot compete, in heat-producing power, bulk for 
bulk, with that he already ; but when either the 
price of mineral coal exceeds its just relative value, or from 
some inherent quality it is unfitted for the purposes of a 
ne, then he naturally turns to search for other 
supplies. 

he definition of peat, as found in the different deposits 
is given in the “Encyclopedia Britannica” as follows :— 
“ Peat is generally of a black or dark brown colour, or, 
where recently formed, of a yellowish brown; it is soft 
and of a viscid consistency, but becomes hard and darker b 
exposure to the air. In most cases the principal plant which 
forms peat matter is the sphagum palustre of Linneus.” 
In a French work, “ Traité de la Fabrication de la Fonte 
et du Fer,” by Messrs. Flachat, Barrault, and Petrét, 
notice is called to the two distinct characters of peat, the 
writers dividing it into two qualities—ligneous peatand her- 
baceous peat, the latter of which they say is the more 
common. arding, however, on the other hand, this 
combustible from the point of view of the more or less 
advanced state of the decomposition of the materials of 
which it is formed, they distinguish the black and com- 
pact peat from the light brown peat, of which the forma- 
tion is more recent ; the upper part of the beds, often 
called “ breeze,” partaking of this last quality, whilst below 
is found the blaek and more compact matter, or muddy turf, 
the species most valued. This description corresponds 
almost exactly with the characteristics of the Irish turf 
fields as given by Sir R. Kane, in “The Industrial Re- 
sources of Ireland.” 

It seems somewhat difficult to obtain anything like even 
an approximate estimate of the extent of the peat fields of 
the world. The area in Scotland is placed by one authority 
as follows : Sutherland, 200,000 acres ; Caithness, 50,000 
acres; Orkney and Shetland, 80,000 acres; Ross and 
Cromarty, 170,000 acres; Inverness, 200,000 acres ; 
Highlands of Nairn, Banff, Aberdeen, and Kincardine, 
300,000 ; amounting toa total of 1,000,000acres. In Ireland 
the surface occupied by bogs alone has been estimated at 
2,800,000 acres, or even more, of which there are at least 
1,576,000 acres of flat red bog, considered the most valuable, 
the remainder consisting of mountain bogs on the surface of 
the uplands. The depth of these accretions seems to vary 
in no inconsiderable degree. At Knocklaid, in the county 
of Antrim (which is 168ft. above the level of the sea), the 
thickness is nearly 12ft., and at Tanahoe a section of a bog 
40ft. deep has been laid open. In North America 
(Canada) the peat deposits would appear to be of enor- 
mous extent. In the township of Gloucester there isa 
tract known as the Mer Blue, which consists of two lo 
peat bogs separated by a ridge of higher land, an 
occupying each about 2500 acres of surface. In 
some places these deposits have been sounded to a 
depth of 21ft. without finding bottom. In other parts 
the peat was found to be from 8ft. to 15ft. in thickness. 
This tract is situated only three miles from the Ottawa, 
and is about 280ft. above the level of the sea. At Nepean, 
Westmeath, Huntley, all in the Dominion, areas of peat- 
fuel, exceeding 6000 acres, are known to exist of an average 
depth of from 8ft., to 10ft ; and omitting very many other 

laces enumerated in Mr. T. H. Leavitt's ‘ ts about 
eat as an Article of Fuel,” there appears to be in the 
townships of Sherrington and re as an area of 
perhaps fifteen or twenty square miles of peat deposit. Of 
two specimens from the former township, one, which was 
dark coloured, fine grained, compact, and so heavy as to 
sink in water, ond only 3°53 per cent. of ash, while 
the lighter peat from near the surface of the bog yielded 
4°66 per cent of ash. Further, in the Trade Review, pub- 
lished at Montreal, we are told that “ in the Island of Anti- 
costi the beds of peat are very extensive, one of them pos- 
ing a superficial area of not less than 160 miles, and 
several others of an extent of 4000, 6000, and 10,000 square 


acres respectively.” 
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Turning to the United States, it is found that in Massa- 
chusetts alone 125 square miles are covered with peat of an 
average thickness of about 6ft., and the list of different 
townships in which deposits are known to exist extends to 
the number of eighty-five. In Virginia there is the im- 
meuse Dismal Swamp, forty miles long from north to south, 
and twenty-five miles in its greatest breadth from east 
to west ; and quoting from the statement of a company 
who are engaged in the manufacture in this district of 
condensed peat, we give the following passage :— 

**The peat of the Dismal Swamp has been the growth of un- 
counted ages. Recent geological investigations have established 
the fact that ‘the Bare Garden,’ which is the richest and best 
portion of this enormous peat field, was once covered by a gigantic 
forest of resinous woods, principally the gum tree, cypress, juniper, 
and pitch pine. When these forests were prostrated by convul- 
sions, or the slow process of decay, they were decomposed, and 
covered by mosses and ses, Which accumulated for many 
centuries, until, by gradual chemical changes, the whole became 
one vast homogeneous mass of perfect peat, extending to undis- 
covered depths, and richer in calorific ingredients than almost any 
other peat hitherto discovered.” 

Sir Charles Lyell, however, scarcely describes this 
swamp in a manner which would induce his readers to in- 
fer that it really consisted of a deposit of peat such as the 
foregoing extract would lead us to suppose ; his words 
are :-—“ One vast quagmire, soft and muddy, except where 
the surface is rendered partially firm by a covering of 
vegetables and their matted roots.” 

We regret that he can find no account which gives 
anything worthy of note as to the peat deposits of 
Southern and Central America, although it can scarcely 
be doubted that in countries where vegetation is so rich 
and prolific large accretions of such matter exist ; although, 
so far as we can learn, the peat of South America contains 
no remains of mosses. In Asia, too, extensive areas 
of peat are to be found, but from the want of data at 
all reliable, it is perhaps better to pass them over. The 
analysis of that obtained from the bottom of a lake in 
Cashmere by Dr. Hugh Falconer, which is also free from 
the remains of mosses, is given by Dr. Percy as follows :— 
Exclusive of ash, carbon, 55°66 ; hydrogen, 6°12 ; oxygen, 
inclusive of nitrogen, 38°22. 

In France there appear to be several deposits of peat— 
one near Liancourt, on the Northern Railway, where the 
peat has an average thickness of about 10ft., which to the 
extent of some 10,000 tons to 12,000 tons per annum is con- 
verted into charcoal, and supplied either in that or the 
compressed form tc the Paris market, the moulded peat 
being worth about 20f. per ton, and the charcoal 
100f. per ton. There would also appear to be similar de- 
posits in the departments of Somme, Loire-Inférieure, Pas 
de Calais, Oise, Marne, Eure, Seine et Oise, Meurthe, and 
the Vosges, whilst in many valleys there are deposits of 
peat varying in thickness from 6in. upwards. 

The deposits of peat in Germany appear to be of very 
considerable extent. At Staltach, in Southern Bavaria, there 
is a moor, extending over 475 acres, where the peat is 
from 12ft. to 20ft. in depth, and the whole area in that 
district is estimated at 20 square miles. In Livonia, near 
Pernan, there is a deposit of purely fibrous peat, and 
there 7500 cubic feet per diem of reduced turf are turned 
out by Schlickeysen’s peat mill, driven by a 12-horse 
engine. There are also deposits in Carinthia and near 
Neustadt, in Hanover. 

Having thus indicated, however imperfectly, what are 
some of the largest peat tields of the world, it seems desir- 
able to consider what are the uses to which their contents 
can best bé“applied; and looking, in the first instance, at 
peat or turf as an article of domestic or household consump- 
tion, the fact at once meets us that in the United Kingdom 
at least, this valuable fuel seldom or ever gets a fair chance 
of showing its real worth. Dr. Ure says :— 

** That the calorific power of dry turf is about half that of coal. 
The power is, howeve1, immensely diminished in ordinary use by 
the water which is allowed to remain in its texture, and from 
which, on account of the spongy character of its mass, it is very 
difficult to free it. There is nothing which requires more atten- 
tion than the collection and preparation of turf; indeed, for 
practical purposes, this valuable fuel is absolutely spoiled as it is 
now prepared in Ireland. It is cut in a wet season of the year, 
whilst drying it is exposed to the weather, and hence it is really 
not dried at all, It is very usual to find the turf of commerce 
containing one-fourth of its weight of water, although it then feels 
dry to the hand.” 

And he goes on to say :— 

“* When turf is dried in the air under cover it still retains one- 
tenth of its weight of water, which reduces its calorific powers 12 
per cent., 1 1b, of such turf evaporating 54 Ib. of water.” 

In contradiction to Dr. Ure’s statement, which, however, 
may be — true, of the wasteful and imperfect man- 
ner in which turf is prepared in Ireland, we find that in 
1864 an attempt was made at Derrylea, with great success, 
to work Mr. Hodgson’s patent process for the manufacture 
of compressed peat. The principal features of this manu- 
facture have already been fully described in our pages. 
They consisted, first of all, in the thorough draining of the 
bog by deep ditches intersecting each other at intervals of 
about 60 yards. The upper surface of heather and loose 
soil is then removed, and the compact bog, thus laid bare, 
is scarified all over by light harrows drawn by men or a 
small locomotive ; the loosened surface, which dries very 
rapidly, is scraped off and collected into heaps and the 
harrowing is resumed. The operation in fine weather is 
performed twice a day, and the peat thus collected is found 
not to reabsorl moisture, although exposed to the weather. 

The peat which thus to some extent would appear to 
have parted with its moisture, and in that condition was 
locally called “mull,” has then passed over a riddle 
which allowed the finer particles to fall through on 
to heated drying plates below, whilst the coarser 
passed on to the further end, whence, of course, after 
a process of desiccation, they were carried to a grind- 
ing mill for reduction to powder. The article referred to 
further describes how the mull was moved along the drying 
tables by endless chains carrying iron rakes, and also to 
the iron ram by which, at the rate of sixty strokes per minute, 
each stroke producing a cake of compressed fuel, the said 
“mull” or peat was eventually converted into its mer- 
chantable form. We may add that some experiments were 


made under the superintendence of Messrs, C. P. Cotton 
and William Anderson, the most definite result of which 
seems to be that the value of the compressed peat was about 
61°6 of Wigan coal, from which it was concluded that if this 
peat can besoldin Dublin at 10s. perton—and the calculations 
given go to prove that it can—it would comeinto favourable 
competition with coal when that fuel could not be delivered 
alongside the Dublin quays at less than 17s, per ton. It is 
| scarcely necessary to point out that at present in Dublin the 
| price of coal is more than double the sum just stated, and 

if the extra price of labour might somewhat now enhance the 
cost of preparing the peat as compared with the year 1864, 
there yet is left a far more than suflicient margin to give 
ample returns on any capital employed in this manufacture 
in Ireland. Amongst others, Messrs. Gwynne and Uo. have 
taken out several patents for the preparation of peat fuel, 
in one of which the peat, as dug from the bog, is deprived 
of much of its moisture by being placed in a large centri- 
fugal machine, after which it is ground to powder, and 
passed through a series of cylinders revolving in a 
heated chamber, where the remaining moisture is got 
rid of, and the powder raised to the proper tem- 
perature for compression ; it is carried from the last 
cylinder by two pockets to the compressing tables, and, 
having passed through them, the solidified peat is ready 
for use. In another process the moisture is got rid of by 
passing the peat between cylinders containing, at equal 
distances along their outer surfaces, projections equal to 
the thickness of the slabs of peat. The drying of these is 
completed in the hot chamber, or they are at once con- 
verted into charcoal. According to an analysis of this fuel 
by Dr. Letheby, 100 parts of this peat furnish— 





Porous charcoal ie we 36°00 
Ammoniacal liquor... .. «eee 18°86 
Thick tar containing paraffin .. .. .. 12 «+ oe 514 
Gas having the illuminating power of seven candles 40°00 

100°00 


And Fairbairn, in his work on “ Iron Manufacture,” states 
that the result of compressing peat is that it loses two- 
thirds of its volume and two-fifths of its weight, through 
the expulsion of part of its water. 

In some parts of Holland when peat has become 
too spongy to be further extracted by the square- 
pointed instrument (probably similar to that called 
in Ireland a “slane”) in use in that country, and is 
reduced to the state of black mud, it is obtained by 
by the use of a sort of dredge, made of a sharp steel hoop, 
to which is attached a bag of close network, which allows 
the water to flow through, but retains the particles of 
peaty matter scraped from below the surface of the water. 
These are allowed to drain in wooden troughs, of which 
the bottoms are covered with straw, and in which numer- 
ous holes are bored for the purpose of allowing the water 
to escape. When the mass has thus attained a certain 
consistence, it is trodden down by persons wearing large 
pieces of wood like snow shoes on their feet, to prevent 
their sinking into it, and when sufiiciently firm to resist 
the pressure of the foot it is beaten with a peculiar kind 
of beater until nearly all the water is expelled. It is then 
cut into blocks not unlike bricks, and stacked under proper 
sheds, so as to allow currents of air to pass between the dif- 
ferent layers, and thereby facilitate the drying of the 
blocks. “This mode of preparation could, however,” 
says Philips, in his “ Metallurgy,” “scarcely be contem- 
plated in the United Kingdom in view of the price of 
labour, as compared with the action of machinery, and 
would certainly leave the fuel produced imperfect both as 
regardsitshumidity and friability, the latter, and indeed both 
qualities, especially unfitting it for most manufacturing pur- 
poses, and leaving it merely serviceable as a household fuel.” 
Thisauthor also points out that “the composition of the ashes 
of peat will necessarily be influenced to a great extent by 


formed, as the water descending from higher grounds 
during heavy rains will always carry with it in suspension 
small particles of the earth of which they are composed, 
and which is deposited in the form of sand on reaching 
the lower lands where it accumulates. In fact, it is con- 
stantly observed that the ashes of peat from a calcareous 
district will principally consist of carbonate of lime, whilst 
a specimen which has been formed amongst hills of igneous 
origin yields an ash in which siliceous sand predominates.” 
On this point, nevertheless, there may be a difference of 
opinion, and inasmuch as the great bog of Allan is higher in 
the centre than at the sides, it is scarcely clear how drain- 
age can have effected either a calcareous or siliceous deposit 
in the peat. In, however, an old work by Sir Charles 
Coote, published in 1801, entitled a “General View of the 
Agriculture and Manufactures of the King’s County,” 
such impregnations of the turf are attributed rather 
to the springs which are found in most bogs than 
to any drainage of water from the uplands. 

Having thus broadly sketched, as far as the limits of a 
short article will allow, the} principal features and extent 
of the best known peat-fields of the world, we propose, in 
another article, to enter further into the consideration 
in detail of how this fuel can be adapted to manu- 
facturing purposes, and especially to consider its suitable- 
ness for the reduction of iron from the ore by the blast- 
furnace or other process, and its applicability to the uses 
of the forge and mill. 








ON STEEL WIRE FOR DEEP SEA SOUNDINGS,* 
By Sir WitLiamM THomson, F.R.S., &c. 

THE great difficulty of deep sea sounding consists in the resistance 
of the water to the material used for letting down and raising up 
the weight. The only way in which that difficulty has ever been 
got over for very deep soundings is by employing extremely heavy 
weights. When the depth of two or three hundred fathoms is 
passed the ordinary ship’s lead ceases to be available, and a con- 
siderably heavier weight is necessary. The author has been informed 
that for every thousand fathoms a weight of 1 cwt. is estimated to 
be necessary; thus, for soundings of between one and two 
thousand fathoms, a weight of ewt. is considered to be 
necessary. Until very recently the difficulty of hauling up a 
long line and heavy weight from great depths led to the general 
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the nature of the soil in the neighbourhood where it is | 





use of a system in which the weight was left at the bottom, the 
only thing done being to bring up a tube containing a specimen of 
the bottom. He was glad to be able, through the kindness of the 
hydrographer, Admiral Richards, to exhibit for the more ample 
information of the section a model of the gear and apparatus 
which are now used. The weight (represented by a wooden 
model) was of cast iron, amounting to 3cwt. Through it there 
was a tube with a valve, which, when it came in contact with the 
bottom, penetrated it, and closed again, bringing up a specimen of 
the bottom. If the system of leaving the weight behind was still 
to be practised he would strongly recommend to the consideration 
of those who were interested in the yuestion, whether or not the 
principle of Mr. Hill’s apparatus for lowering ships’ boats at sea 
could not be applied. He knew, indeed, that sometimes the 
trigger hitherto used had failed, though he believed that it 
generally worked well. But it added much to the expense of deep 
sea soundings that a weight of 3 cwt. of cast iron should be left at 
the bottom every time. The British Admiralty had made very 
great improvements in the mode of sounding, and the system was 
now more satisfactory than it had ever been before; and he was 
informed that it was contemplated henceforth as a general rule to 
bring up the sinker, and not as hitherto to leave it at the bottom. 
But he thought there was still room for improvement. Wire rope 
had been suggested, but there were difficulties in the way of its 
being used. The line which was used by the Admiralty was of 
the best Italian hemp, was seven-eighths of an inch in circumference, 
and would bear the weight of half a ton. Steam power was used 
for hauling up, being even necessary when the weight was left 
behind. In making a sounding of two thousand fathoms, some- 
where about thirty-five minutes of time were occupied in letting 
down the lead, and forty-five minutes in hauling it up. One hour 
and twenty minutes elapsed from the commencement of a sounding 
before a ship could be got under weigh again. In letting down 
the sinker the line was allowed to run out from the deck without 
any resistance being applied to it, and the time of running out 
every fifty fathoms or hundred fathoms was noted. It was only 
by the velocity with which the line runs out diminishing abruptly 
that it was known when the bottom is reached. Such was the 
plan which had hitherto been followed. To many it had occurred 
that the use of wire would be a great advantage, inasmuch as it 
would occupy much less space, and thus create less resistance to 
the water. Several objections had been raised to the use of wire. 
Men could not handle it ; it would kink; it would go down ina 
heap over the weight ; it would rust. But he found no difficulty 
in arranging so as perfectly to obviate all these objections. 
Instead of allowing the wire to be handled, he reeled the whole 
length on a wheel, which was made of tin-plate for lightness, and 
was capable of carrying three miles of wire. The wire he had 
used in making some experiments was No, 22 gauge. The quality 
he desired was pianoforte wire, which there was not the slightest 
doubt was best for sounding. It would bear more than double 
the strain of the ordinary iron wire, but the difficulty was to get 
it in sufficient length. He could not get more than nine hundred 
fathoms in one length, and he wanted it in three thousand fathoms. 
Ultimately he made arrangements with Richard Johnston, of 
Manchester, for manufacturing a wire as a substitute for the 
pianoforte wire, and its designation was that of the homogeneous 
steel wire ; and Messrs. Johnston undertook to supply it in three- 
mile lengths. It weighed 12 lb. per statute mile, which was equal to 
135 lb. per nautical mile. It was ‘O3in. in diameter, and it 
broke with a weight of 252 lb., so that it was capable of bearing 
twenty-one nautical miles of its own weight in water. That wire 
was amply strong enough for sounding. A considerable weight 
must be attached to it, and yet they must keep far within the 
breaking strain of the wire. He had obtained some pianoforte 
wire from Warrington, but it was too brittle. Then there came 
the question of splices, if the wire in question could not be pro- 
cured in great lengths. Although he had three miles of wire, he 
was only able to reel 900 fathoms on the wheel in one length, and 
accordingly he had several splices. To make a splice he took 
about 10in. of wire on each side and twisted them together, or 
rather laid them together spirally, and united them along the 
whole length with soft solder (by a process taught him by Mr. 
Froude). He would now proceed to show the instrument as it 
was actually used in the experiment he had alluded to. A 30 Ib. 
lead sinker, with a brass tube and valve below, to bring up speci- 
men of bottom, was used. It was attached to twenty fathoms of 
light ship’s lead line, of which the upper end was attached to a 
light lead weight of 3lb, This light weight was attached direct 
to the steel wire, and was amply sufficient to keep it straight, and 
so prevent the possibility of kinking. He used the simplest form 
of friction brake (one which he had patented in 1858), for applying 
a measured resistance to the wheel. By this he applied a resist- 
ance exceeding by about 10 1b, the weight of wire out. Thus the 
wheel was stopped immediately when the 301b. sinker reached the 
bottom, and the wire never reached the bottom at all, but was 
kept stretched by the small 3lb, weight at its end. During the 
descent the force on the brake was gradually increased. Every 
additional eighty fathoms of wire required an additional pound 
weight on the brake. The wheel was nearly a fathom in circum- 
ference, and therefore the plan was to apply an additional pound 
weight every eighty revolutions, Snpposing anything went wrong 
in running out, it was always easy to stop the wheel by hand. In 
hauling in he proposed to stop every fifty fathoms by putting a 
stopper on the wire, and turning the wheel back an inch or so to 
relieve the wire from tension, He had recently made an experi- 
ment—tried the method in the Bay of Biscay successfully—on 
board his yacht the Lalla Rookh, a schooner of 126 tons. 
Fortunately he got becalmed in what proved to be a ve 

suitable locality. He would have been contented wit 

1500 fathoms, but 2500 fathoms were paid out without reach- 
ing the bottom. The wire was still running out rapidly with 
about 351b. on the brake, and 451b. sufficed to stop it. On a 
sudden it stopped of itself. It was, in fact, quite certain before- 
hand that by keeping on the brake a weight 10Ib. in excess of 
the weight of the wire out, the wire was perfectly sure to stop 
running out when the 301b. sinker reached the bottom. To his 
surprise he discovered the depth sounded was 2700 fathoms, which 
was one hundred fathoms deeper than the deepest sounding indi- 
cated in the chart. The hauling up process was then commenced, 
and was easily performed by three or four men walking along the 
deck and pulling an endless rope wound once and a half round a 
rim on the wheel adjoining to the rim whieh bore the wire. A 
specimen of the bottom which he had brought up in the tube 
attached to the sinker was exhibited to the section. He believed 
that his process could be very easily carried out in boats, as well 
as in ships, and this without their being specially fitted up for the 


purpose. 
Mr. Hawkshaw thought it would be a great pity if deep sea 
sounding expeditions were carried out without Sir William 
Thomson’s system being tried, with a view of ascertaining more 
precisely the geology of the ocean bed. 
Mr. W. Froude said that, looking at the subject in a mechanical 
Smog of view, Sir W. Thomson seemed to have hit off a method 
y which complete efficiency was insured without intricacy of appa- 
ratus. Having rendered Sir William some little workshop assist - 
ance, he was able to say that, though the materials used were of 
the roughest kind, they were most perfect. 
Captain M’Clean, who stated that he was one of the officers 
going out in the Challenger on the sounding exhibitien, inquired 
whether the wire was not likely to break when the ship was 


making a swerving or jerking motion. Rope line was dried 
it had been used, but would not wire rust ? 


Sir W. Eger a that — = = bared had var | 
experiment was ly rusted, but he not taken care an 
he was told that lime water was a preventive of rust. After all, 
he believed it would be better to keep the wire in oil. He pro- 

to have a horizontal dish, in which to keep the wheel with 
the wire on it, der oil in intervals of use. When oil and 


un 
water met on metal the oil would chase the water away, as he 
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had been informed by Mr. Froude. He did not consider there was 
any danger of the ie breaking when the ship was unsteady, by 
strains produced by the ship’s motion, in any weather or condition 
of sea that could ever be chosen for soundings. 
* The President did not think there were many present who 
were old enough to remember Brunel sinking the shaft for 
the Thames Tunnel. He was, unfortunately, old enough to 
remember it, and it was then shown that porous material, such 
as hemp rope, offered no slight resistance to water. It was only 
fifteen years ago that music wire began to be manufactured in 
England, it having been previously obtained from Vienna. But it 
had since been discovered that by a certain process the wire could 
be hardened, and thus made more fit for uses like the present. 
Facilities were possessed by Messrs. Johnston for manufacturing 
the wire in great lengths. He was sure the thanks of the section 
were due to Sir William Thomson for the very able paper he had 
ontributed. 


THE GLASGOW MEETING OF THE IRON AND 
STEEL INSTITUTE. 
(From our Special Correspondent.) 


Iv is always pleasing, as well as exceedingly instructive, after 
the morning sittings of the above Institute, to visit the important 
works of the neighbourhood in which the provincial meetings are 
held. This mode of procedure enables the members sociably to 
mix together, and throw off all the dignities and reserve of oftice, 
giving an opportunity for an exchange of ideas upon those subjects 
of such deep interest to the members of the trades which this 
Institute represents. At the same time, much information is 
gained as to the manner of working the minerals, smelting the 
stone or ore, and converting the pig iron into castings, wrought 
iron, and steel, which are sometimes peculiar to the locality; and 
even in those districts which are old and acknowledged to be 
behind, many wrinkles are to be gained, and many ideas, although 
simple, may be copied to great advantage. The fact is one mind 
cannot carry all the existing knowledge upon any subject, neither 
can one brain originate every invention or every operation in even 
one branch of manufacture; and consequently this Institute by its 
meetings dispels all the conservation which has heretofore existed, 
and gives each one the benefit of the experience of the whole 
body. The Scotch iron district which takes Glasgow for its 
centre is blessed with remarkable advantages that few others can 
boast of; for here they have not only cheap fuel, but a very rich, 
prolific ore, besides being situated near a river made accessible to 
the largest craft, affording ready means of transit for the manu- 
factured iron, and by its a yards consuming no incon- 
siderable portion of the produce. : 

The coal-field of Scotland extends through a belt of undulating 
country from the Firth of Forth to the Firth of Clyde, and con- 
sists of a series of great basins. The ironworks have followed the 
discoveries of coal and ore, and are consequently as a rule clus- 
tered on the most productive of these basins. Until the finding of 
the celebrated blackband in 1805 by David Mushet, the clayband 
stone used in Scotland did not yield a greater percen than 
about 35 of iron. The blackband contains something like from 50 
to 70 per cent. of iron, which is mixed with a.sufficient quantity 
of carbon to calcine it. There is some of the blackband stone 
that will only average an amount of coal equal to from 2 to 
8 per cent., whilst other measures are said to contain 25 per 
cent. This quantity is too much for the calcination, and it is con- 
sequently mixed with other ores. The Scotch blast furnaces are fed 
mostly with raw coal ; and it is computed that over three tons of 
coal are consumed, including that necessary for heating the blastand 
raising thesteam, for each tonofiron produced. The waste gases are 
consumed but in a very few instances, so that there is consequently 
a great quantity of unconsumed products of combustion allowed 
to escape into theair. As I shall presently show, the Ferrie fur- 
naces erected at Monkland are a great stride in advance, and are 
only using 35 ewt. of coal to the ton of iron, with the waste gases 
heating the boiler and the blast. After visiting the Blochairn 
Works many members of the Institute walked over those belonging 
to the Glasgow Iron Company, the Glasgow Ironworks, and the 
St. Rollox Ironworks. The former were established in 1845 by the 
above company, and are capable of turning out about 400 tons of 
finished iron per week. Some of the mill furnaces are upon the 
Siemens principle, but the other portions of the works are of or- 
dinary construction, The St. Rollox Works are engaged in the 
manufacture of small merchant iron and can turn out nearly 200 
tons per week. Amongst the other works in the immediate vicinity 
of Glasgow which were visited, none were of greater historic interest 
than the Clyde Ironworks, established so far back as 1786, There 
were six blast furnaces, —— annually about 50,000 tons of pig- 
iron. There is still to be seen here, but not working, one of Watt’s 
original blowing engines, erected in 1800. It was here that Neilson 
carried on his experiments with the hot blast, and Mushet made his 
débat in the iron trade by taking the office of accountant, The 
Govan Ironworks, belonging to Mr. Dixon, have also some historic 
interest connected with them, having seen the production of the 
practical water tuyere and the Condie steam hammer. The earlier 
stages of the Bessemer process were also carried out at this esta- 


blishment. There are five blast furnaces and a finished ironworks 
adjoining. The blast furnaces are 50ft. a Pas each 
about 12 tons a cast. The ore used is not confined to the produce 


of the district, but is largely mixed with foreign importations, 

The hot-air ovens are fitted with what are termed pistol pipes of 
cast iron. Instead of being like the common syphon pipe, carry- 
ing the blast over from one bottom main to another, the air passes 
up the pipe, curving inwards towards the top of the oven, and 
returns down the opposite side of a partition in the same pipe to 
the bottom main, from which it started. The pressure of the 
blast is about 2} lb. to the square inch, and is produced by an 
engine of rather peculiar construction. There are two blowing 
tubes, one at the extremity of the beam and the other nearer the 
centre, working at only about half the radius, The steam cylinder 
is at the other end of the beam with the fly-wheel and crank con- 
nected by a rod to the beam. at half radius, corresponding with the 
short stroked blowing cylinder on the other side. In the forge of 
the finished ironworks a great deal of iron is used which has under- 
gone the refining process in fineries near the blast furnaces, There 
are no special features in the mills and forge; the trains of rolls 
are all ieee by beam engines geared with intermediate shafts, 
One of the earliest Siemens furnaces was erected in the forge. 
Although the virgin experiments in the Bessemer process were 
carried out at these works, the proprietor was unable to make it a 
commereial success on account of the quantity of sulphur and 
phosphorus in the pig. ’ 

The extensive locomotive works of Messrs, Neilson and Co., 
Springburn, Glasgow, were also visited. The shopping here is 
well laid out, the turning, fitting, and erecting being carried on in 
a series of sheds open to each other, forming one vast shop, which 
seems to contain almost a wilderness of machinery. The shafting 
is all driven by engines outside the ends of the sheds, working 
direct, the one having a high-pressure condenser. The 
whole of the work is carried out to a thorough system, and there 
is much econemy er both time and labour by the a way 
in which the machinery is arranged. e planing machines, for 
instance, have their headstocks full of tool boxes, so that frame 
plates have tools their whole width, four or five cutting at the 
same time; and with articles of a uniform size, such as axle-boxes 
for any single class of engine, as many as the madhine table will 
hold are planed at the same time. The company are largely 
engaged making engines for Italy and India. Those for the latter 


country are large eight-wheeled coupled engines not fitted with 
bogie , but yet of rounding curves, sufficient play 
being Shoced in the boxes of the wheels at either ends, and 
the coupling rods fitted with ball joints, The axle-box 


covers are so constructed as to bring the wheels in line imme- | 


diately they are off the curves. 





The great point of interest at this meeting was the consideration 
of the reversing gears of Messrs, Stevenson and Napier both of 
which have been fully illustrated and described in your columns, 

I visited the works of Messrs. Napier Brothers, Hyde Park-street, 
Glasgow, where can be seen the working of the differential gear to 
perfection ; many distinguished members of the Institute honoured 
the works with their presence. The brake, as applied to a large 
crane in the yard, was very effective, and held with ease a weight 
of several tons, in fact it could not be wound down without re- 
leasing the self-holding brake. Messrs. Chaplin and Company 
informed me that they have found this brake an exceedingly good 
adjunct to their well-known steam cranes, In the works of 
Messrs, Napier there are no counter-shafts, all the machines are 
driven direct from the main shaft, the cones being engaged and 
disengaged from the shaft by the differential clutch ; consequently 
gearing and straps are saved, and there is no stopping the main 
shaft, and all machines connected to adjust the strap, as the cone 
can be freed at any moment. Another a is in the shape 
of a reversing gear to the planing machines, having one pulley 
instead of three, which works the machine either way or puts it at 
rest. There is a saving of the straps here, and there is not so much 
liability to the breaking of the laces as where they slide from one 
pulley to another. The Napier brake or clutch is most used for 
ships’ windlasses, and these to work by steam have been 
supplied to some of the largest ships afloat, end there 
are many of them now in the shops nearly ready for delivery. 
As Mr. Napier states in his paper, the Abydos was the only 
ship of about 150 which rode out the storm during a 
hurricane off the coast of Zanzibar, and her cables were attached 
to one of these self-holding brakes, Although the cables were 
badly strained the windlass was not in the least affected. This 
gear has only lately been applied to rolling mills ; the first, shown 
in your engraving,was put to a mill at the Cadnor Park Ironworks 
belonging to the Butterley Company. A second gear has been 
supplied to the Woolwich Arsenal, but it is not yet at work. The 
reversing gear of the Butterley Company's mill is upon the roll 
shaft, and is to run about forty-five revolutions per minute. 
Messrs. Napier are now making a reversing gear for the Messrs. 
Beardmore, of Parkhead Forges, also shown in your engraving a 
fortnight back, which is said to be a novelty in this class of work. 
Instead of putting the reversing gear on the roll shaft making 
twenty-six revolutions per minute, it is being placed on ea ge 
shaft making ninety-one revolutions per minute, and it will have 
to be reversed at this velocity. Visits were paid to but afew 
other places of interest, but I think I have recorded the most 
important facts connected with the meeting, and may bring my 
records of the event to a close by stating that general satisfaction 
was expressed by the members with its results. 





THE GREAT FIND OF METEORITES IN 
GREENLAND. 

PROFESSOR NORDENSKJOLD has communicated to the Geological 
Society a paper on the remarkable masses of meteoric iron from 
Greenland, to which attention was directed in THE ENGINEER of 
December 8th, 1871. They were discovered in 1870 at Ovifak, 
(blue mountain), west of Fortune Bay, between Laxe Bay and 
Disco Fiord; and were brought home last year by the Swedish 
expedition under Baron von Otter. They are the chief masses of 
an enormous meteoric fall which probably occurred during the 
Miocene period, and extended over an area of two hundred English 
miles, embracing not only that region occupied by the Greenland 
basalt, but country composed of granite-gneiss. The iron itself 
varies very much in appearance, and though apparently free from 
silicates as a constituent, actually encloses portions of the basalt 
of the district. The basalt in this region does not contain native 
iron except that in the immediate neighbourhood of the meteoric 
masses, and here the iron is found along with pebbles enclosed in 
the basalt, which at this place is clearly seen to be a subsequently 
consolidated basalt tuff, and not congealed lava. The theory 
having been advanced by some geologists that these masses of 
metal are erupted and not meteoric, Professor Nordenskjéld 
maintains his view of their meteoric origin on the following 
grounds: The iron when heated evolves gases amounting in volume 
to 100 times that of the iron itself; it contains isolated grains of 
iron sulphide imbedded in the iron, which, it will be noticed, con. 
tains scarcely any sulphur, while the external form of the masses 
exhibits no trace of their having been poured while in a molten 
condition into a cavity or fissure. The character of the masses is 
extremely variable ; they are composed of meteoric nickeliferous 
cast iron, or of nickeliferous wrought iron, or a mixture of both; 
and in the last case exhibits most clearly the peculiar figures 
brought out by etching. 

The native iron occurs in the basalt in several forms. It is 
met with as enclosed and but slightly! altered meteorites. It is 
found filling cracks one or two lines in width, forming probably 
fragments of meteorites that have been flattened out under the 
influence of time, or wedged into these cracks in the act of falling, 
or which have fallen into cracks in the tuff that has been subse- 
quently consolidated. Moreover, brecciiform stones occur, which 
are composed of fragments of iron cemented together with hydrated 
oxide of iron and newly formed silicate of iron. Close beside the 
iron masses in the basalt are found f. nents of rock, differing 
from the basalt itself and remarkable for being rounded at the 
edges, and having what resembles a meteoric crust on the exterior. 
The professor as yet tinds himself unable to express any opinion 
as to the cause of this curious association. Besides all these forms, 
the native iron is disseminated through the basalt in grains 
sometimes as large as a pea or bean, but oftener as fine scales. 

Within an area of at most fifty square metres were found 
fifteen meteorites, the weights of which, in Swedish pounds, are 
as follow :—50,000, 20,000, 9000, 336, 230, 200, 191, 150, 150, 
150, 100, 56, 42, 15, 8, and 6, The three largest having the follow- 
ing diameters, respectively :—2 by 1°7 metres, 1°3 by 1°27 metres, 
and 1°15 by 0°85 metres. Nearly 100 Ib. of lenticular-shaped 
fragments of iron from 3in. to 4in. in thickness, were also taken 
out of the basaltic dyke close to them. The following analyses 
show the chemical composition of the iron :— 








Partofoneofthe Of a lesser Of iron in the 








largest blocks lock | basalt 
(Nordenskjéld).! (Nordstrém). (Lindstrém). 
Iron 84°49 86°34 93°24 
Nickel .. «2 .. os 2°48 1°64 1°24 
Cobalt se «0 cc os 0-07 0°35 0°56 
Copper .. «+ «os « 0°27 o-19 0"19 
Alumina trace. 0°24 - 
SD) 0 ew. iue trace. 0°48 _ 
Magnesia .. .. 0°04 0°29 trace. 
Potash .. eo 90 trace. 0°07 0°08 
Soda io oe «os. 6s trace. o-14 0-12 
Phosphorus . . ee 0°20 0°07 0°03 
Sulphur. . 1°62 0°22 1°21 
Chlorine o’72 1°16 0°16 
eee ee trace. 0°66 0-5 
"| are 0°05 4°37 } ” 
Carbonaceous mat- icc 30 
ter, water, and 10°16 3°71 { H 0°07 
et ee | oro 
100°00 99°93 99°77! 
Specific gravity .. .. 6°36 to 5°86 7°05 to 7°06 6°24 








All the masses, it is seen, contain nickel and carbon. In one 
specimen the organic substance was as much as 4°79 per cent., and, 


according] to Blomstrand’s report in the Berichte der Deutschen 
Chemischen Gesellschaft zu Berlin, has the following composition 


Sa. ok os) te ab" Ge oh an 63°64 
OS See ae 3°55 
Oxygen = 32°81 


Two specimens of the silicates in which the iron is imbedded 
have since been analysed, and have given the following numbers : 





From the largest Rock attached te the 
block. ‘outside of largest block. 





tn se ae se ws 61°79 
Alumina .. .. 23°31 
Iron peroxide .. 1°45 
Iron protoxide _ 
Magnesia .. eo oe 2°55 j 
Se. <0 os Se os 8°33 
Potash oo eo -% 
BOGS ss 66 es ee } 2°29 { 
100°00 99°52 


Of the iron masses actually enclosed in the basalt, one having 
the form of a vein of metal was several inches wide and several 
feet in length. The Swedish professor sent a portion of this to 
Professor Wohler, of Géttingen, whose extremely interesting 
report on its chemical character is given in the current number of 
Liebig’s “‘Annalen.” It resembled grey cast iron, was very 
lustrous, hard and permanent in air, and when strongly ignited 
evolved more than 100 times its volume of gas, which burned 
with a pale blue flame, and was found by analysis to consist of 
carbonic oxide mixed with a little carbonic acid. The Ovifak 
iron therefore bears in this respect a resemblance to the meteoric 
iron of Virginia, recently examined by Professor Mallet (see THE 
ENGINEER, 1572, No. 859), rather than the Lenarto iron, the chief 
gas occluded by which the late Professor Graham found to be 
hydrogen. Professor Wéhler found that the heating rendered 
the metal brighter in appearance and more soluble in acids. 
When heated in hydrogen it loses more than 11 per cent. of its 
weight, an indication that this apparently metallic substance 
contains that percentage of oxygen. Hydrochloric acid exerts a 
slow and partial action on the metal, liberating sulphuretted and 
then carburetted hydrogen mixed with hydrogen, and leaving a 
black granular magnetic powder. Ferric chloride is likewise 
without action on 30 per cent. of the iron, which residue by igni 
tion in hydrogen loses weight and generates water. The metal of 
this vein contains: iron, 80°64; nickel, 1°19; cobalt, 0°49; phos- 
phorus, 0°15; sulphur, 2°82; carbon, 3°69; oxygen, 11°09. After 
experiencing some difficulty in explaining the form in which 
11 per cent. of oxygen can be present in a mass which appears to 
be metal, Professor Wéhler inclines to the belief that it exists in 
the state of magnetic oxide of iron, which would form 40 per cent. 
of the whole mass; and that the carbonic oxide set free by heat 
arises from the action of this oxide on the carbide of iron likewise 
present —a view, the truth of which the enhanced solubility of the 
residue of this action would tend to confirm. 

In the “‘ Geological Magazine ” for August a plan is given of the 
shore at Ovifak, showing the positions in which these curious 
masses were found, 


ON AN APPARATUS FOR TESTING THE WATER 
STOPPING EFFICIENCY OF CLAYS, SOILS, AND 
OTHER SUBSTANCES.* 

By JoHN Smyru, jun., A.M., M.LC.E.L 

THE author when engaged in 1867 in repairing a leak in the 
principal embankment of the Bann Reservoir (an account of which 
is to be found in vol. ix. of the “‘ Transactions of the Institution of 
Civil Engineers of Ireland”) was obliged to make experiments on 
the capabilities of peat, clays, and soils in staunching water, and felt 
the want of an efficient apparatus for the purpose. Subsequently, 
having had considerable further experience in waterworks, he was 
led to devise the apparatus, a diagram of which he now exhibits. 
The instrument consists of a cylindrical chamber 6in. in diameter 
and 3ft. deep, provided at the bottom with a perforated plate, which 
allows all leakage to pass away, and at the top with another plate, 
into which is screwed a lin. in diameter iron pipe, made of such 
length as the position of the instrument and the pressure desired 
to be experimented with will warrant. Two narrow glass windows, 
2ft. long by jin. wide, are provided on opposite sides of the cylinder, 
by which to observe the behaviour of the substances under 
experiment. 

First, a layer of gravel is put in to cover the holes in the bottom 
plate ; next, the experimental substance is rammed in ; and next, 
another layer of gravel. The author has tried experiments on 1ft. 
deep of peat, and found that although at first the leakage is in 
creased by increase of pressure, yet when the pressure is kept 
constant it soon diminishes even with clear water. In new em- 
bankments the water would be muddy and likely to diminish the 
leakage much faster. The author intends to make further experi- 
ments, and in the meantime commends the instrument to the 
notice of the section, as calculated to be useful to those connected 
with the construction of waterworks. 








EXCURSION OF THE MEMBERS OF THE Sociery or ENGINEERS. 
—A md of gentlemen, numbering about forty, and consisting of 
members of the above society and their friends, visited the Patent 
Stone Works of the Messrs. Ransome and Sons, at Cubitt Town, 
on Friday last. Mr. Ransome personally conducted his visitors 
over the works, and explained the whole operation of 
artificially making stone. This process is too well known 
to our readers to require description, being, as the majority 
of these processes are, a happy combination of mechanical 
agency and chemical affinity. ieised, if any of the party had been 
inclined to be sceptical respecting the theoretical portion of the 
process, the practical results which lay before them were of too 
tangible a character to admit of any doubt. If we were desirous 
of selecting any especial example in which the artificial stone 
appears to greater advantage than in another, it would be a grind- 
stone. A very considerable number of these, both of « coarse and 
fine character, were ready on the premises, and we were informed 
that a large stock is always kept on hand to meet the constant 
demand made for them, We have on previous occasions alluded 
to the merit of these artificially-made grindstones. In addition to 
these specimens, there were many others of an ornamental type, 
including tiles, cornices, urns, and numerous imitations of carving 
intended to adorn the fagade of buildings. Nearly a couple of 
hours were spent in examining the various objects on the Messrs. 
Ransomes’ premises, after which the party proceeded to the 
works of the Bessemer Steel Company, which are situated, so to 
speak, “‘next door.” With the exception of the foundations, a 
couple of newly-built chimney stacks, a steam hammer just placed 
in position, and a partially-erected workshop, the works of this 
company were in too early a stage of progress to excite much 
interest. A future visit will no doubt well, rapay those who may 
be permitted to make the tour of the premises, Mr. Bessemer 
was present, and also his manager, Mr. Parsons, who rendered all 
the assistance in his power in answering questions which the un- 
finished state of the works caused to be unusually perplexing. 
Among the party were Mr. John Adams, as Mr, 
Latham, Mr. Williams, hon. secretary; Mr. M‘George, Mr. 
Cargill, Mr. Light, Mr. Bernays. A pleasant and social evening 
was passed at the Trafalgar, where about twenty sat down to 





dinner. At ten ».m, the dinner table was deserted for the rail 
and tramway, areturn made to London. The ents 
were caref made by the secretary to the society, Mr. P. F, 


Nursey. 





* Abstract of Paper, British Association, Section G. 
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GREAT WELL, PROSPECT PARK, BROOKLYN. 
In our last impression we brought to a close an account of the 
fine artesian well at Passy, and we now lay before our readers an 
account of another remarkable well, believed to be the largest 
in the world. This well, like that at Passy, has been corstructed 
to supply a public recreation ground, Prospect Park. Above 
we give a view of the well head, showing the boiler house, and a 
portion of the reservoir, into which about 850,000 gallons of water 
are pumped per day. The interior view at page 159, shows the 
pump platform, but does not show a handsome winding stair- 
case, by which the platform is reached from the top. The well is 
covered at the top, except a central opening 20ft. in diameter. 
This opening is surrounded by an ornamental iron railing. The 
annular covering outside the railing is of timber. The diameter 
of the well immediately underneath this platform is 45ft. The 
diameter then gradually increases till the well reaches a depth of 
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| bottom at intervals of about 3ft. from centre to centre upon a 
| circle of 54ft. in diameter, and the whole carefully levelled. A 
| band of wrought iron, 54ft. in diameter, 4in. thick, and 22in. 


| band, the thin edge resting on the short planks, and being in con- | 


53ft. below the timbers of the platform, at which point the dia- | 


meter is 50ft. The diameter is then abruptly decreased to 35ft., 
leaving a level shoulder, and forming, so to speak, a second shaft, 
which descends 11ft. or 12ft. deeper, and which also has a slight 
increase of diameter toward the bottom. The reason for the in- 
crease of diameter in descending will be understood presently. 
Mr. C. C. Martin, engineer in charge, has written a very good 
report on the well, to which we are indebted for much of the fol- 
lowing information 

The sinking of the well commenced thus:—An excavation about 
60ft. in diameter was made to a depth of 7ft.; pieces of plank, 
3ft. long, 10in, wide, and 2in. thick, were then laid upon this 


| 





wide, was then obtained and placed upon this ring of plank. The 
band was made of plates about 14ft. long, the ends of which were 
placed together, i butt-joints; over these ran covering 
plates, 3ft. long, and double countersunk rivets were used to 
secure them. These having been put in place and brought toa 
true circle, a ring of oak timber, fin, thick, llin. wide on the 
top, and 2in. wide at the bottom, was placed inside of the iron 


tact with the iron. This was securely fastened to the band by 
means of bolts and spikes. Upon this was laid another ring of 
oak timber Gin. thick and 24in. wide, the inner diameter of the 
ring being 50ft. These two rings were securely fastened 
together by spikes, 10in. long, and 4in. square. Seven 
courses of oak of the same dimensions as the last were then 
laid up, making a total depth of timber of 4ft., the whole securely 
spiked and bolted. The iron band reached to the top of the second 
Gin. course of timber, and the third course projected over its 
edge so as to come flush with the outside of the iron, thus formin 

a shoulder against which the iron could press, and which wn 


— its being forced up on the outside of the curb, Forty 
2 


oles were then bored through this 4ft. of timber to receive the 
rods of 1}in. round iron, which were 16ft. long. These rods were 
passed through this mass of timber, and were held in position at 
the top by a turn-plate. The wall of brick masonry, 2ft. thick, 
was then commenced upon this wooden curb, and carried up to a 
height of 10ft., where four layers of pine timber, each 6in. thick, 
and 16in, wide, were introduced. These were placed in the 
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centre of the wall, and the iron rods passing through them were 
securely bolted down with heavy washers and nuts. The wall 
was now 16ft. high, besides the cutting edge, which projected 
10in. below the main wall, and was securely bolted together. 
While this was being done a suitable derrick had been obtained, 
and so placed that the boom would swing over the wall and 
command the interior space also. -Iron buckets for hoisting 
out the sand, and a 6-horse power hoisting engine, werc 
procured. Work was then commenced upon the excava- 
| tion. The material from within the w was excavated 
and thrown into the iron buckets, and was then hoisted out and 
| taken away. The excavation in the centre was kept below that at 
the sides, and, when sufficiently advanced, the material from 
immediately under the wall was removed. This was done with 
considerable care and uniformity, and, as the excavation progressed, 
the wall slowly and quietly settled down. This process was con- 
tinually repeated until the wall was lowered 41ft., when frost 
suspended operations last season. At the same time that the 
excavation was going on within the well the masons were at work 
upon the steining. The iron rods were extended within this 
carrying wall to its top, but their size was reduced to lin. 


diameter. The brick wall had a batter towards the centre 
of half an inch per foot. The object of this was to prevent the 
wall from binding or getting wedged by the pressure of the earth. 


The result was as anticipated. The wall regularly and uniformly 

settled as the excavation was made. ; x 
The work was resumed last spring, and pageee’ satisfactorily 

until the bottom of the curb was about 3ft. below the wate: 

| surface, when it was found to be impossible to make the excavation 

| under the curb uniformly. The curb did not settle evenly, and 
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cracks were produced in the wall, also an unequal pressure from 
the material on the outside was thrown on the wall, which produced 
an eccentricity of about 2ft. in the diameter of the lL This 
wall was allowed to remain in the position last indicated. Another 
curb similarly constituted of timber, brick, and iron was con- 
structed, the interior diameter being 35ft., the walls 2ft. thick, 
and the height 10ft., besides the cutting edge, which is of wood, 
and projects below the main wall lft. This curb or wall was 
lowered in a similar manner to the first, until its top was lft. 
below the surface of the water, giving a depth of 12ft. of water 
in the well, Work was suspended at this point, as the depth of 
water obtained was considered sufficient. 

The method of making the excavation under water was some- 
what novel and entirely successful, reducing the expense of that 
portion of that work very materially. A cylinder 20in. diameter, 
and 40in. long, with a closed top, was made of jin. boiler iron. 
The whole was made air-tight except the bottom, which was left 
entirely open. In the top were two valves Sens. 

The lower edges of the cylinder were made thin and sharp. 
Attached to the top was a timber or stem 6in. square and 18ft. 
long, and at the top of this a suitable attachment was made for a 
hoisting apparatus. The tackle of the derrick was made fast to 
this, and the cylinder was lowered away into the water, the valves 
were forced open, and the air escaped. As soon as the cylinder 
touched the bottom the stem of the cylinder was worke 
ward and forward, thus forcing the cylinder into the sand by 
its own weight. When full of sand the valves were closed and 
the whole hoisted out. As soon as the cylinder was lifted above 
the water it was swung to one side, the valves opened, and the 
contents discharged upon the platform constru for the men to 
work upon. The cylinder has a capacity of seven cubic feet, and, 
on an @ , five cubic feet of sand was lifted at each time, and 
a a be — up every two minutes. The apparatus 
seemed to work as well in 16ft. of water as in shallow depths. 

The engine is of the kind known as the Worthington duplex 

jumping engine, and consists essentially of two direct-acting 

orizontal engines, by the side of each other; so cohnected together 
that the motion of the one will operate the steam valves and 
change the motion of the other. 

In the “ duplex” engine the shock at the change of the stroke 
is avoi the use of two double-acting water cylinders and 
two sets of steam cylinders, the whole so combined as to form one 
“— delivering the water into a common air chamber. 

rest 


Pp moves to the end of its stroke, and is there compelled 
to 
valves to seat themselves quietly, instead of sending them to their 





utely still for as much time as will allow the water 
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seats violently by a premature motion. And as this piston ceases 
its stroke it communicates motion to the steam valves of the other 
side of the engine, so that its pump assumes the work where the 
first laid it down, and continues it with such uniformity that the 
indicating se will show scarcely any variation in the water 
pressure. e work requires rest from motion while the valves 
| are closing and the currents subsiding ; but in the force main the 

upward flow must be unimpaired and unbroken. 
No large masses of metal are used. The power of the steam, 
acting direct = the steam piston, is transmitted through the 
| piston-rod to the water —- which is attached to the other 
| end of the same rod, thus acting upon the water without the 
| intervention of a greater mass of metal than strains absolutely 
| require. The engine being built so as to contain all these strains 
within itself, the foundations are smaller and much less expensive 

| than those required for other classes of engines. 

The capacity of the engine is such that it will easily deliver into 
the reservoir one million gallons in twenty-four hours, through 
465ft. of 12in. pipe, at a height of 160ft. 

It is about 7 1 om power. It has two double-acting water- 

— ; and each piston-rod passes through a high-pressure and a 
| low-pressure cylinder, in which the steam is first used at high 
| pressure and afterwards at low pressure. The steam cylinders are 
| to be protected by a steam jacket and a covering of felt and black 
walnut, and are provided with balanced steam slide valves. Steam, 
water pressure, and vacuum gauges are attached to the engine, 
and there is also to be a counter to record the number of strokes. 

There are four single-acting vertical air pumps worked by two 
half beams. The engine draws the water Am the well through 
a suction pipe which delivers it into the water cylinders. This 
suction pire is fitted at its base with a ‘‘foot valve” to keep it 
always of water. 

The diameter of the suction-pipe is 12in. and the water piston 
14in.; length of stroke, 17in.; diameter of the two high-pressure 
cylinders, 14in., and low-pressure ditto, 24in. 

The << of the engine is from fifty to eighty strokes per minute, 
as may be desired. The ordinary speed is about sixty strokes, with 
the pressure of the steam 401b., and the vacuum 25in. 

e boiler is of the type known as the horizontal tubular. It 
is 15ft. long, 4ft. in diameter, and contains thirty-nine tubes 3in. 
diameter. The grate surface has an area of 16 square feet, and the 
heating surface of the boiler is 750 square feet. The furnaces are 
under the shells of the boiler, the fire returning through the 





stantial and neat in appearance, e boilers are fed by a small 


duplex pump. 
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The boiler house is situated on the surface of the ground near 
the well, and is constructed of pressed brick with Ohio stone 
trimmings. The chimney is located at one corner of the house. 
It is 10ft. square at the base and is to be 60ft. high, and has a flue 
2ft. square throughout. The house is completed except the roof, 
and the chimney is carried up all but about 45ft. 

It was necessary to place the pumps and engine near the surface 
of the water in the well, and in order that they might be entirely 
independent of the walls of the well, which were liable to settle 
ment, it was decided to place them on a platform carried by 
six cast iron columns. These columns were made in. in 
diameter with three-fourths inch thickness of metal, and of 
different lengths. They were cast with flanges on the outside, by 
which the sections were securely bolted together. They were 
sunk into sand by a very rapid, cheap, and effective method. The 
sections forming each column were Potted together. A cap was 
made to fit the top of the column, and was securely bolted to it, 
and in the centre of this was a coupling for a 2}in. hose. At the 
bottom another flange was cast with a cone projecting 10in. 
from its under side, with an opening at the point 2}in. 
diameter. The column thus equipped was suspended 
over the position it was to occupy, and suitable guides provided to 
insure its maintaining a vatiel position in its descent, A hose 
was thus attached to the coupling on the cap and connected with 
a small No. 4 Worthington pump. The pump was started, 
and water forced in at the top of the column and out at the 
bottom. As soon as the flow was fully established the column 
was lowered down. The water escaping into the sand below the 
column loosened it, and kept it in violent agitation, so that it 
offered almost no resistance to the sinking, the water escaping 
alongside of the column to the surface. 

These columns, 9in. in diameter, with a bottom flange 18in. in 
diameter, were sunk into the sand from Sft. to 10ft. in about 
eighteen minutes, when the columns were at their proper depth, 
So long as the pumping continued they were loose and easily 
moved around in the sand; but within three minutes after the 

ump stopped they were almost as firm as if set in stone, the sand 
on settled so compactly around them. The method was a 


| complete success, and we see no reason why columns could not be 


| the columns were placed wro 


tubes, The boiler fronts are entirely of iron, and are very sub- | been laid over the well, leaving a circular o 


sunk to almost any depth by the same process, Upon the tops of 
ht iron beams carrying the floor 
and pumps. Stone steps were built spirally into the wall of the 
well to enable visitors to reach the pump platform. A floor has 
ing 20ft. in 
diameter 

The floor is supported on two isometrical trusses, The 
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entrance to the well is through the boiler-house and a side 
opening in the wall of the well. 

The force main leading from the pump to the reservoir is a cast 
iron pipe 12in. in diameter. Its length is to be 465ft., and the 
elevation of the point at which it delivers the water into the 
reservoir is 160ft. above the level of the water in the well, and 
173ft. above tide level, The main was made with bell and spigot 
joints, the bells being Sin, deep, and the lead joints were made 
only 3}tin, deep, the balance of the space being filled by a hempen 
gasket, 

The force main delivers the water into the reservoir just above 
its high water line. The object in pumping to this height rather 
than into the bottom of the reservoir is to insure a uniform 
pressure on the pumps. In this force main near the pump is 
placed a check valve. This a self-acting arrangement by which 
the pressure of the water in the main is prevented from acting on 
the pumps while they are not in motion, and consists of an 
inclined partition across an enlargement of the pipe, with valves 
on the upper side, which are opened as the water is forced through 
them from the pumps, and which are closed by the pressure of 
the water in the pipe above them. At a distance of 83ft. from 
the well, and at an elevation of about 61ft. above the surface of 
the water in the well, there is a branch connecting with a 15in. 
vitrified pipe, which leads to the lake near the proposed site of 
the refectory. This branch will be used when it is required 
simply to fill the lake. 

At a distance of 154ft. from the well, and at an elevation of 
%0ft. above the water in the well, is another branch connecting 
with a 12in. cast iron pipe leading around the base of Look-out 
Hill to the uppermost of a series of pools. This pipe delivers the 
water at an elevation of 124ft., and will be used when a supply 
of water is to be furnished to the pools and cascades situated in 
the Ambergill and Nethermead districts. 

It will thus be seen that the water from the well can be delivered 
at elevations of 61ft., 124ft., or 160ft., as the case requires, thus 
reducing the work and cost of pumping to its minimum, 

The water from the reservoir is taken into the pipe-distribution 
system to be used at the hydrants, drinking fountains, Xc., at 


different points of the park. This constitutes but a small propor- 
tion of the water required for the park. By far the largest quan- 
tity is required to supply the loss from the lake due to evaporation 
from the surface and leakage from the bottom. 


The ground on that portion of the park lying south of the hills, 
and in fact all of the south side of Long Island, is one vast bed 
of sand, which is generally covered by but a few feet of soil and 
loam. On account of this peculiar formation a large proportion, 
probably 60 per cent., of the rainfall is absorbed and passes 
down to what is popularly known as ‘the mainspring.” This is 
a body of water filling the sand and extending under this whole 
district. The distance from the surface of the ground to the 
surface of this body of water depends upon the modulation of the 
ground ; but the elevation of this water surface above tide level is 
quite uniform for equal distances from tide water, and depends 
upon that distance ; it rises about 7ft. per mile—so that, for 
instance, at any point two miles from tide water the surface of 
this subterraneous reservoir will be about 14ft. above tide level. 
The slope being known, it becomes an easy matter to calculate 
with great certainty the quantity of water which can be obtained 
from the well. 

The rainfall averages something over 40in. per annum, but 
assuming it to be 40in., then 60 per cent. of this, or 24in. in depth 
of water, will reach the mainspring. This quantity over a circle 
with a radius of one-half a mile will give a daily supply of about 
nine hundred thousand gallons. To draw this supply of water to 
the well from a distance of one-half a mile it is necessary to pump 
the water down to a depth of about 34ft. and this will allow the 
water to take the regular slope of about 7ft. per mile. The water 
in the well is. 12ft, deep, and can readily be pumped down 7ft., 
and this will draw water from nearly a mile in every direction. 
There is, therefore, an abundant supply of water within reach of 
the well, and the only remaining question was, could the requisite 
amount be pumped out without bringing in with it the sand in 
the bottom and around the well, and thus fill it up? This last 
question was set at rest by actual observation during a trial of 
the pump. It was found that when the water in the well was 
drawn down 43ft. water came in at the rate of 850,000 gallons per 
day, without in the least disturbing the sand in the bottom 
This was on the third day the pump was run; and the rate of 
flow of the water towards the well will increase as pumping is 
continued, for the subterraneous channels will arrange themselves 
in directions towards the well. No doubt the bottom could be 
brought in and the well ruined by suddenly pumping the water 
down &ft. or LOft.—but if it were drawn down even to that depth 
gradually no damage would occur. The water must not be drawn 
down more than 4)ft. suddenly, as it cannot be done safely, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





. CHANNEL STEAMERS, 

Sir,—I see that you have given a full page engraving of the 
above in your paper of this week, which would convey to the public 
mind the idea that it is a novelty, which it is not. 

On the 27th December, 1867, a contemporary published an en- 
graving of a four-wheeled Randall steamship, which was the same 
in principle as a boat I had made many years before, and in a 
letter to that paper, dated January 12, I fully explained why I did 
not think it a success. If Mr. West likes to call upon me I can 
show him photographs and drawings of various efforts of mine as 
to four-wheel steamers. The drawing of his boat in your paper 
so closely resembles mine that it proves very clearly that two men 
may have nearly the same ideas without any knowledge of one 
another. If Mr. West will look at some drawings that have been 
hanging in the Polytechnic Institution now some years he will find 
the duplicate almost of that published by you. I am afraid it 
cannot be considered a new notion, and I had given it up as a pro- 
bability a long time ago. ! 

It may perhaps be agreeable to you to publish this note, 

A, SEDLEY. 

Lindsey Cottages, Chelsea, August 31st, 1872. 





BREAKWATERS. 

Sir,—It is universally admitted that the construction of sea- 
works of almost every description is the most difficult branch of 
the profession of the civil engineer, and it is probably the only 
branch upon which almost every one professes to be competent to 
form a sound judgment. In your capacity of editor of a profes- 
sional paper on the subject of engineering in all its branches, every 
scrap of information which can throw any light upon this difficult 
and most important branch of the profession must be desirable, 
and your paper is the principal vehicle by which these scraps of 
information can be brought together for consideration and pre- 
servation. In my letter, published on the 24th May, in THE 
ENGINEER, on the subject of the harbour works now being con- 
structed in the Bay of Wick, I expressed regret, as the works par- 
take very much of an experimental character, that a variation had 
not been made to test the properties of the upright wall as against 
a sloping sea face. This variation is now about to be made, and 
will at least give a semblance of a test between these two modes of 
meeting the violence of the advancing wave. This, however, will 
only be the semblance of a test, being at best but an afterthought, 
and the concrete protecting blocks are detached from the work to 
be protected, with the intermediate space filled in with a loose 
rubble deposit A (see sketch), consequently there is no mutual 
suppart, and the outwork, detached and feeble in itself, will be de- 
molished before the attack is made upon the original construction, 
and in all probability considerably damage it, 
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The blocks are 18ft. by 12}ft. by 54ft., and weigh about 80 tons 
in air and about 45 tons in water, and the end area of the 
blocks measure 68} square feet. The blow of a wave even in an 
ordinary storm will have an intensity equal to a ton on a square 
foot, consequently with the advancing waive each of these blocks 
would in succession receive a blow equal to 68 tons, and 





each block only weighs 45 tons; but this succession of blows 
has not tocontend against the absolute weight of blocks, but against 
their inertia, against the amount of friction tending to keep them 
in their place, which equals but a small proportion of their weight ; 
it is only converting vis inertiv into vis viva, and away go the 
blocks. But the blocks in their proposed position would not only 
be driven inwards by a succession of blows which in their isolated 
position they have no power to resist, but directly after the blocks 
are loosened by these blows they are forced seawards by a pressure 
which they would not be able to resist. A wave thirty feet high 
arriving at the toe of this new slope, and before the top of it begins 
to topple over, would exert a hydrostatic pressure on the water 
contained in the rubble at A ; and as water presses equally in every 
direction, it would exert an outward pressure of nearly a ton upon 
every square foot of the ends of all the blocks, and they would 
consequently be thrust outwards, and the triangular mass of con- 
crete deposited in mass above the blocks would be deprived of a 
base and could not long resist the upward blow of the wave, but 
would fall away, and in all probability carry a portion of the old 
work with it to which it was attached. 

The £8000 proposed to be spent in this additional experiment 
would not, however, be absolutely thrown away; the money would 
be spent in the district and nearly all in labour, with the exception 
of the price of Portland cement, and there would not be the most 
remote chance of a similar experiment ever being tried again. It 
is only by a succession of exhaustive experiments that the true 
principle of construction can be arrived at, and there can be no 
doubt but a mode of construction will ultimately be arrived at by 
the application of which breakwaters will be constructed with as 
great certainty as any other engineering work. 

I hope, therefore, you will give publicity to these few remarks, 
which may add at least a peppercorn of information to the general 
stock upon this most important subject. 


Wick, 28th August, 1872. ALEX, DOULL. 





HUMPHREYS’ POST AND RAILWAY. 

Srer,--Will you kindly insert the following statement, viz :— 
That my first patent for ‘‘ post and rail’-way is dated the 12th of 
January, 870; the patent agents were the Messrs, Haddan, 
Strand, W.C. The system was subsequently patented in most 
European countries and in America. Its latest applications in- 
clude that most important one for agricultural purposes whereby 
the ‘‘post and rail” fences to farm fields or other enclosures are 
utilised as farm railways, at a cost of about £50 per mile only in 
excess of an ordinary line of wooden fencing. 

This great advantage seems inherent to my system alone, as it 
combines a railway and a division fence in one and the same thing. 

Civil and military engineering in earthworks, mines, quarries, 
brickfields, turf-cutting, tramways, &c., and sugar, coffee, indigo, 
tea, rice, tobacco, cotton, and other large plantations are much 
benefited by this invention, inasmuch as bad and heavy field roads 
and their costly haulage are avoided, and crops, manure, &c. Xc., 
can be drawn off and on to the ground and transferred to any part 
of the estate in carts easily arranged to be used on common roads, 
as well as on these farm posts and railroads herein described. For 
steam culture the facilities afforded by the above system are self- 
evident, and with a sort of turnstile at the corners of all fields the 
transfer of cars, produce, manure, or implements is spread over 
the fences in any required direction. 

H. Tempite Humpureys, M.1.C.E., 

County Surveyor’s Office, County Surveyor, Limerick, 

113, George-street, Limerick, 
14th August, 1872. 





SIGNALLING AT SEA. 

Smr,—The fact of my dismissal from the service of the Trinity 
House having been mentioned in Parliament and reported in the 
newspapers, a me to make a few observations relative thereto. 

When replying to Mr. Eastwick’s question in the House of 
Commons on the 5th instant, the President of the Board of Trade 
is reported to have quoted from a letter addressed to him by the 
Deputy Master of the Trinity House, by which it appears that the 
grounds of my dismissal are stated to be :—That in a paper on fog 
signals, readin March, 1871, before the Institution of Civil Engineers, 
I used, without authority, certain data obtained from the Trinity 
House; that I was warned not to repeat this offence, but that I 
contumaciously did so in a second paper on the same subject, read in 
May last before the Royal United Service Institution. To this it 
is added, that I did not work harmoniously with my superiors 
and subordinates. These statements are entirely untrue. 

The few data obtained from the Trinity House were given to me 
for use in my first paper by my official superior Mr. J. N. Douglass, 
and I have those data in his own handwriting on the draft of the 
paper. In the second paper I used no other information obtained 
from the Trinity House. 

The only communication which (prior to my dismissal) I had 
with the authorities respecting either. paper took place a week 
before the reading of the first one, and consisted, not in any warning 
against using official information, but simply in a verbal request 
from the Deputy Master that I would be very careful in anything 
I said respecting the Trinity House. He added that Mr. Douglass 
would attend at the reading of the paper. Mr. Douglass did so, 
and spoke officially during the discussion which followed. He 
gave me leave of absence from the office for the purpose of reading 
the second paper, expressing his regret that his leaving town would 
prevent his being present. I never heard that I was censured for 
either of the papers until six weeks after the reading of the 
second one, when, without any previous notice, I was told that I 
must either resign or be dismissed. The reasons then given were 
that in the second paper I had ignored the Trinity House, that I 
had said that bells were not of much use as fog-signals, and that 
I ought to have consulted Mr. Douglass. 

As to the charge that I did not work harmoniously with my 
superiors and subordinates, it is one which, like the others, comes 
upon me quite by surprise, since I always thought that in everything 
relating to business we were completely in accord. 

ALEX. BEAZELEY, M. Inst. C.E. 

Vernon House, Willesden lane, London, N.W. 

12th August, 1872. 
CHAIN TESTING MACHINES, 

Srr,—My attention has just been directed to an article in your 
publication of the 31st May, 1872, No. 857, page 380, entitled, 
**Jack’s Hydraulic Indicator for Chain Testing Machines,” and 
which is illustrated by an engraving showing an hydraulic indi- 
cator, designed, it is stated, by Mr. A. S. Jack, of Chester, and 
intended to indicate from one to 250 tons, As the indicator in 
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question is almost a fac simile of those specially designed by 
Messrs. Sir Wm. Armstrong and Co. for the chain cable and 
anchor testing machines at Birkenhead, belonging to the Mersey 
Docks and Harbour Board, I think it well to inform you that 
Messrs, Armstrong’s machines, with the indicators (at that time a 
novel apparatus), were perfected in 1863, since which they have 
been in constant use, 


G. Lysrer, Engineer to Mersey Dock Estate. 


SAFETY VALVES, 


Sir,—It is a fact that a safety valve loaded with a dead weight 
to blow off at 60 Ib. to the inch in still water, with the vessel in 
good trim, will, in a heavy sea, allow only about 43 Ib. to the inch 
to be within the boilers. In the storm, in the hour of need, when 
the vessel is in distress, when the engineer requires the maximum 
amount of force the boilers can give fim, this treacherous safety 
valve denies alike his request and his command, no matter how 
= the former or how peremptory the latter. ‘“‘You had no 

usiness to put me to this job,” says the dead load, ‘‘ and just to 
serve you out now you want the work done, i'll strike.” 

Let S be the seating of our Board of Trade Sin. valve, 
Y the ribs, of which there are four, V the valve, and X the collar 
on which the dead weights rest. Let O be the centre of the valve, 
and O P the vertical line. Let G be the centre of gravity of the 
mass, weights, spindle, and valve. Let the ship be heeled over to 
an angle of 23, equal to the angle GOP. It is required to find 
the magnitude and direction of the action of the dead weights on 
the valve. From G draw G H parallel to PO; draw G Pat right 





angles to G H, and OF at right angles toO P; then OPGH 
will be the parallelogram of forces of which G H represents the 
vertical action of the weights on the valve, and H O the horizontal 
force taken on the guide Z at top of spindle, and G O the com- 
ponent of the forces G H, H 0, or the total resisting force of the 
weights when O G is in the line O P, and they are proportional to 
the squares of their lengths. Let y be the place of application of 
the weights to the valve. From y draw gh parallel to G H and 
g p parallel to G P ; then the parallelogram of forces O pg h will 
be proportional to O P G H, and the arrow R is the direction of 
the action of the weights on the valve, and passes down through 
C just inside of the edge N, while the arrow F is the direction of 
the force of the steam and acts upon the resistance of the weights 
with the leverage C O, and the combined action of both force and 
resistance is to turn the valve on the edge N as a fulcrum, and if 
it won’t turn, to jam it harder than if it were screwed in a vice. 
Let G H equal 48 and H O equal 20° and O Gequal 52. LetNC 
equal 1°4 and NO equal 4. Then the magnitude of arrow F 
48x14 _ 16°8 


To find the loss of resistance of weights due to obliquity of 
action. Rule, from the square of O G, subtract the square of 
H G, add oo and divide by the square of O G, and the quotient is 
52? —48? x 100 - 

— 147 per cent. of loss 
by obliquity of action. But there is another force of loss by the 
action of gravity on the weights while the ship is falling from the 
crest of the wave to the trough of the sea. Let the greatest 
velocity of the fall at any instant of time by 4°5ft. per second, then 
33 — *100 _ 36 and 100 =86=14 per cent. equal loss of action 
of weights by gravity, and 14°7 + 14=28°7 per cent. equal total loss 
of action of dead weights in a heavy sea way; and e—S* 


7 


necessary to overcome the arrow Ris 


the percentage of loss; thus = 





28°333 per cent. of loss of pressure equal the practice of the dead 
weight at sea, 

It will be seen from the drawing that there are 45 lead weights 
of 16%in. diameter and 2in. thick each, requiring a pile 91in. high, 
and requiring a box to contain them of 19in. external diameter 
and 110in. high, and occupying 31,185 cubic inches of space, and 
weighing altogether about 9624 1b ; while a 3Zin. diameter direct- 
acting spring safety valve is wholly contained within 550 cubic 
inches of space, or Ygth part of the Board of Trade valve, and its 
weight is under 401b., or goth part of the Board of Trade valve ; 
and the price of the dead weights alone of the Board of Trade 
valves at fourpence per pound is £125 1s, 4d., a price which would 
purchase sixteen spring valves complete. Labouring under such 
adverse conditions, marine engineers desire the removal of the 
Board of Trade restrictions as to the manner of loading the safety 
valve. THOS. ADAMS. 

Granby-row, Manchester, August 13th, 1872. 





Srr,—In your impression of the 2nd inst. I find a letter on 
“Safety Valves,” which, after finding fault with the present 
system which the Board of Trade has adopted to proportion the 
area of the orifice to the power of the boiler, advances a formula 
by means of which the writer asserts that the proper —- 
isatonceattained, and proceedsto give two examples. The ormula 
laid down is, ‘‘ multiply the rate of combustion by the rate of evapo- 
ration, and by the relative volume, and divide by the velocity of 
the steam.” 

Now, Sir, I am not going to find fault with this formula, which 
seems correct, but it is to the working out of the examples which 
follow that I would call the attention of your readers. No, 1 is 
as follows: ‘‘Take a boiler with 100 square feet of grate s 4 
consuming 4b. of coal per foot per minute, and evaporating 8 lb. 


of water per pound of coal ; the pressure 150 lb, above the atmo- 
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sphere, and he velocity of the steam given as 1950ft. per second.” 
Now, by the formula we have 
* (rate of combustion) x (rate of evap.) x (relative vol.) (100 x 4) 
x (100 x 4 x 8) x (186) 


1,404,000 = (velocity of steam in inches per minute) = 





me = 169°5 square inches = area of orifice. To get the 

diameter of the valve, multiply by the number of times the lift is 

contained in lin., and divide by 31416 = 1695 — s99:5in, = 
oo ) 


44ft. 11}in., which, it is needless to say, is preposterous, 

Now, having seen the result which is obtained by adhering 
closely to the formula, let us investigate the manner in which the 
writer obtains his result. The stating of his sum is as follows : 

100 x “4 x 222°4 x 186 
1,404,000 
In the first place, where does the “4 come from; for is not the com- 
bustion stated to be 4]b, per square foot? Secondly, what is 
222°4% It cannot be the rate of evaporation, which is given as 
8 lb. of water per Ib. of coal, and equals 3200 1b. per minute. 

The conclusion which I draw from the difference of the results 
and the stating of the sums is that your correspondent has omitted 
some part of the formula, which I hope he will kindly supply, or 
explain the difference in our results, It is not necessary to go into 
the second example, which is worked out in a precisely similar 


way. 

With the subsequent remarks of your correspondent I think 
every one of your readers must agree, as the action of the dead 
weight valve is most unsatisfactory when the ship is pitching 
violently in a heavy sea. I must, however, now conclude this 
letter with an apology for intruding on your valuable space to 
such an extent, but 1 think that the occasion justifies it. 

13, Mellville-street, Lincoln, FRANK ALLEN, 

August 14th, 1872. 





CANAL ACROSS THE CENTRAL AMERICAN ISTHMUS, 

Srr,— Having seen a notice in ‘‘ Miscellanea” of your last issue 
(Aug. 2nd), to the effect that “‘the American surveyors have gone 
back to Nicaragua, and now report a favourable place towards the 
north of the isthmus where they believe the enterprise can and 
should be accomplished ”’—(the enterprise referred to being the 
construction of a ship canal across the isthmus separating the 
Atlantic and Pacific Oceans in Central America)—I would ask per- 
mission to make a few remarks in your columns about this enter- 
prise of connecting the Atlantic and Pacific Oceans by a ship canal 
and the route that will probably be adopted, hoping to call atten- 
tion to this very important matter, and to convey information to 
some of your readers who may take an interest in it without having 
the opportunity of knowing much about it. 

The present aspect of the affair stands thus :—-The American 
(U.S.) nation and Government desire the construction of a ship 
canal uniting the oceans. It is of great importance to them from 
a naval point of view, as well as commercially, to be able to send 
their vessels from the Atlantic to the Pacific, and vive versa, with- 
out making a detour of nearly ten thousand miles round Cape 
Horn, and it has been announced by Mr. Secretary Fish, in answer 
to questions put to him in Congress, that the American nation will 
be able to carry out the making of the canal without European 
assistance. Whether we do or do not take part in the construction 
of the canal in a financial or engineering way, when constructed 
it will be of great importance to us as a nation commercially. 
The following refers principally to the route to be followed—a 
very important feature of the case. It is a well-established fact 
that a route over the Isthmus of Panama, near where the existing 
railway crosses it, is perfectly feasible. A line has been laid out 
crossing Panama Isthmus near the existing railway and entering 
the Pacific by the Rio Grande a little to the north of the town of 
Panama, where the existing railway terminates. The quantities of 
work along this line have been calculated for a canal of about the 
same size as the Suez Canal, and these quantities at the excessive 
prices of construction of the Panama Railway demonstrate that a 
canal can be constructed on this route for 100,000,000 dols.—a 
hundred million dollars—in round numbers, or a little more than 
£20,000,000 ; and this canal would only necessitate locks to raise 
the water at the summit 80ft. above the mean ocean levels. It 
would necessitate a cutting some miles in length, with a summit 
depth of about 180ft., rapidly decreasing in depth from the summit 
each way. This cutting and the locks would constitute the chief 
cost of the canal. Its length would be about the same as that of 
the existing Panama Railway, 47) miles. That this route near 
the existing railway will be the one finally adopted appears very 
probable from the fol!vwing considerations : To the south of the 
existing railway and where the isthmus is narrower, all attempts 
at finding a route by the American Government exploring expe- 
dition have failed, though the expedition has been engaged two 
seasons, I believe, in the search. Routes have been explored where 
canals could be made, but not comparable in the advantages 
offered to the line near the Panama Railway. And north of the 
Panama line in Nicaragua, or in Mexico at Tehuantepec, it is very 
improbable that a route so favourable, or nearly so favourable, 
will be found. In Tehuantepec the lowest summit is 600ft. above 
sea level, and the distance across about 200 miles, against a sum- 
mit of 260ft. in Panama, and a distance less than fifty miles. 
Again in Nicaragua it would be necessary to make a canal ninety 
miles from the Atlantic alongside the river San Juan to reach the 
lake, which is 130ft. above sea level, and then, after crossing the 
lake, if the direct route to the Pacific Ocean were taken it would 
be necessary to cross a summit about 600ft. above the lake ; or, if 
the route were taken by a second lake, Managua, it would neces- 
sitate a canal with locks to connect that lake with the main lake, 
and then there would remain the difficulty of getting through 
some kind of a summit and down to the Pacific, either to the Bay 
of Fonseca by a great detour, or by some route yet to be discovered. 
This latter route, if found, would probably have 2 total length of 
some three hundred miles, and would involve the construction of 
three canals, which vessels would Mave to pass through, besides 
navigating two lakes, and being locked up 200ft. and then down 
again, It is hardly to be supposed that the works on this latter 
route, including the construction of probably 150 miles of canal, 
and locks for raising and lowering vessels 200ft. or even more, 
could be executed for anything like the same cost as the canal by 
the route of the present railway, which is at the outside fifty miles 
in length, and only necessitates the locking up and down of ships 
80ft. above the sea level, not to mention the great facility in 
construction resulting from a railway existing alongside. The 
advantage to commerce of the shorter canal in saving time in 
crossing would also be great. 

Although it is exceedingly improbable, and in fact appears im- 
possible, that a route will be found north of the Panama Railway 
so favourable as the route almost alongside the said railway, it 
shows policy on the part of the American Government to 
thoroughly explore every possible route, so as to prevent any 
future question as to whether the best one has been selected. 
The reason the Isthmus of Panama where the railway crosses has 
not been examined by the present exploring expedition, is to be 
looked for in the fact that the Government know all about it, or 
can get any information from the company’s office in New York. 
In connection with the report of the favourable route to the north 
of Panama in Nicaragua, where the canal “‘canand should bemade,” 
I may mention that whilst the expedition was exploring to the 
south of Panama, there were several reports of favourable routes 
having been discovered which found their way into print; but 
finally none such were found, and I cannot but think, from the 
considerations already stated, that none such will be found to the 
north of Panama. The whole question, besid ing interest 





as an epgineering i uestion, is very important tous as a mercantile 
nation ; for when t 


canal is made it will open a new route to all 





our steamers to the Pacific coast, including the important ports of 

San Francisco, Callao, Valparaiso, Xc., and it will be the best 

route to New Zealand, a probably to Australia, Japan, and 

China. James C, MADELEY. 
Kensington, August, 1872, 


GREAT SALE OF MACHINERY AND TOOLS AT 
THE WORCESTER ENGINE WORKS. 

THE following is a record of perhaps the most extraordinary 
sale of machinery that has ever taken place. Certainly in our 
experience —and we are backed up by the remarks of many old 
and distinguished engineers—there never was 2 more splendid lot 
of tools offered for public competition, and the prices obtained, 
taking them Reel omy are quite unprecedented. Messrs, 
Fuller, Horsey, Son, and Co, have had many successes, but none 
to equal this, Mr, Horsey, sen., who officiated during the three 
days of sale, August 27th, 28th, and 29th, informed us that when 
the matter was first put into his hands, and he had inspected the 
fine stock, he became quite jealous of the affair, and would not 
entrust any other member of the firm with any portion of the 
transaction, so that he even took in hand the preparation of 
the catalogue-- which by the way is « creditable production, 
for as it will be noticed each machine is minutely described, 
but in such a manner that its full capabilitie: can be seen 
at «a glance. The sale has been well brought under the 
notice of the public, for there is hardly a railway station 
in the kingdom where a placard has not been exhibited. The 
charge of one shilling put upon each catalogue, and the admitting 
only by catalogue, was effectual in keeping out the usual hangers- 
on and idlers who attend merely out of curiosity or for the saké of 
the refreshments; so that the sale was carried on with comfort to 
the buyers, and without the annoyances too often caused by tliose 
we have mentioned. The sale was largely attended by partners 
or representatives from nearly the whole of the principal engineer- 
ing and tool making firms, not from this country alone, but from 
America and the continent of Europe. Many of the machines 
will go to Germany, France, and Belgium. 

The Worcester Engine Works, situate in the town of Worcester, 
close to the principal railway station, are in direct communication 
by means of Great Western and Midland Railways and the Wor- 





cester Canal with all parts of the kingdom. For engineering 
purposes and similar work the shopping is admirably well suited 
in fact we do not know where there is any to equal it ; if fault can 
be found, it is that the buildings are too elaborate, and have had 
too much money spent upon them. The Worcester Engine Com- 
pany, which is lately defunct, was formed not many years back 
for the purpose of constructing locomotives, bridges, and other 
railway work, and was composed mainly of local capitalists who 
had the interest of their city at heart, and embarked in the under- 
taking to further this interest by establishing an extensive and 
important trade, and thus give employment to a large body of 
workmen. In the first place, too much was spent upon the 
erections and machinery. The tools are all from the best makers, 
such as Whitworth and Co.; Sharp, Stewart, and Co.; Fairbairn, 
Kennedy, and Co.; Smith, Beacock, and Tannett ; Beyer, Peacock, 
and Co.; and Buckton and Co.; and of course we find no fault with 
the selection, which is creditable; but think it would have been 
wiser to have bought these to suit the increasing requirements, 
than to have expended so much capital and filled the shops at 
once, But there is not nearly so much fault to be found with the 
machinery as with the buildings; the expenditure upon them has 
been lavish, too much capital having been sunk ever to show a 
good dividend, and especially where a trade had to be established. 
In addition, there must have been bad management, and of | 
late years one or two large contracts were taken which have been 
a great loss, 

The West Central Wagon Company was lately formed, and they 
purchased the whole of the property upon very easy terms, the 
commodious shopping costing them little, if any more, than 
ordinary shedding would have done. They are laying themselves 
out for the manufacture of railway carriages and wagons, tramway 
plent, and agricultural implements, and consequently do not 
require the engineers’ tools, so they were sold by Mr. Horsey last 
week, The new company begins under much better auspices than 
the old one, and they have been fortunate in securing Mr. W. Wain- 
wright as their manager. This gentleman has been for nearly 
twenty years superintendent of the running sheds and rolling 
stock department of what is now the Great Western Railway at 
Worcester. He is so well-known and highly respected in the city | 
that his acceptance of the managership of the company has 
created much confidence, Already he has secured some good 
large contracts for wagons. It will be seen from the subjoined , 
catalogue that the most of the tools sold not only in advance of 
their cost price, but for more than similar tools would cost at the 
present high rates. As Mr. Horsey said, when so ingeniously 
screwing the bids out of his buyers, it was not a question of 
price ; the tools were wanted, and could be had there and set to 
work the next day, whereas their fellows could not be obtained 
from the makers under from six to nine months. We shall not | 
as usual remark throughout the catalogue upon the prices obtained | 
for the several lots, they being so uniform and the condition of the | 
whole machinery so good, excepting where we have briefly noted | 
it ; all that is necessary can be summarised in a few words, The | 
pulley blocks and vices sold under their cost price, but the former | 
were pretty well worn in most instances, ad the latter were not 
of the best quality, yet they fetched far above ordinary auction 
prices, The only lots that could be said to be cheap were the pair 
of engines 129*, and Nos. 213, 214, 217, in the heavy turnery. The 
engines were of rather a fancy design, and did not seem to meet 
with much favour, and it could hardly be expected that there | 
would be much competition for the heavy tools; they are com- 
paratively speaking so little used, and they are dear at almost any | 
price to those who have no use for them, yet the prices obtained 
were considerably more than anyone would be likely to give 
buying them upon speculation. On the other hand, we may give as 
an idea of the prices obtained for smaller tools that several lathes 
which did not cost £100 sold for a few pounds short of £200, 
We will not be too pointed and draw attention to these parti- 
cular lots, as it would not be very consoling to the purchasers. 





First Day’s SALE. 
LOT. Turnery. 
1. Pair Weston’s 2-ton differential pulley blocks and chain fall, 
23 1 


2. Ditto, £3 7s. Gd. 
3. Ditto, £3 10s. 

4. Pair 30-ewt. ditto and chain fall, £2 15s, 
5. Ditto, £2 8s. 

3. Ditto, £2 8s. 

7. Ditto, £2 10s. 

8. Ditto, £2 10s. 

9. Pair 20-cwt. ditto and chain fall, £2 2s, 
. Ditto, £2. 

. Ditto, £2 2s, 

. Ditto, £2. 

. Ditto, £2 4s. 


14. Pair 10-cwt. ditto, and chain fall, £1 13s, 
15. Pair very powerful 10in, 3 and 4-sheave wrought iron 
blocks (nearly new), £8 15s, 


16. Ditto, £9. 

17. Pair Sin. ditto, £3. 

18. Ditto, £3. 

19. Ditto, £2 10s. 

20. Pair Yin, ditto, £2 14s. 

21. Pair very powerful 10in, 3-sheave chain blocks and leading 
block, £10. 

22. Pair 9in. 3 and 4-sheave ditto for rope, £3 15s, 

23. Three Sin, 3-sheave iron blocks, £3 3s, 





24. One 10in. 3-sheave iron block for chain and one 12in. single- 
sheave ditto, £2. 

25. Three 7in. 3-sheave iron blocks for rope, £3 3s. 

26. Four din, 3-sheave iron blocks for chain, and two odd Wes- 
ton’s pulley biocks, £3 10s. 

27. Two 2in, square-thread wrought iron lifting screws, and 
wrought iron links, at each £2 14s. 

28. Two ditto, at each £2 4s. 

29. Two ditto, at each £2 6s. 

31. Two 1hin. ditto and two well borer’s hooks, £1 5s, 

32. Two wrought iron drill posts with arms and screws, one 
with square-thread screw at foot, £2 2s, 

33. Three smaller ditto, £1 1s. 

34. Four ditto, £1 4s. 

35. Ditto, £1. . : 

36, A powerful traversing jack by Worsdell, with 3in. square- 
thread screw and gun-metal nut 2ft. high, Zin. traversing screw 
2ft. 2in. long, gun-metal nut, wrought iron frame and ratchets, 
£12 15s. 

37. Ditto, £11 10s. 

38, Ditto, £10 15s. 

39, Ditto, £10 15s. 

10, A tripod jack, with 2fin. screw and gun-metal nut 2ft. 3in. 
high, £5 5s, 

11. A locomotive jack, with 24in. screw, wrought iron nut and 
cast iron stand Ift. 10in high. 

12. Ditto. 

43. Ditto. 

44, Ditto. [Lots 41 to 44 sold at 26s, each.) 

45, Ditto, 27s. 

46. Ditto, 27s. 

47. Ditto, 27s. 

48. Ditto, 27s. 

49. Ditto, 27s. 

50. Ditto, 28s, 

51. A Tin. cast iron screw-stop valve, with expansion joint, 
metal gland and fittings, and length of turned cast iron flange 
pipe 4ft. Gin, long, £3 12s, 6d. ; 

52. Two lengths fin. new crane chain, 8 ewt. 3 qr. 4lb,, at 20s, 
per cwt. 

53. Five lin. chain slings, 8 cwt. Sqr., at 20s, per cwt. 

54. Five fin. ditto, Gewt. 3qr. 51b., at 19s, per ewt. 

55. Twenty-two chain slings various from gin, to gin., L0cwt. 
8 Ib., at 18s. per cwt. 

56. Useful lengths chain, various, 11 ewt. 2 qr. 41b., at 15s. per 
cwt. 

57. A Gin. centre self-acting screw-cutting lathe, by Sharp, 
Stewart, and Co., with 6ft. bed on standards, back-geared head- 
stocks, compound slide rest on saddle, 1}in. leading screw, fifteen 
change wheels, two face plates, and overhead motion, with two 
pairs fast and loose pulleys, 3-motion cone, and hangers with 
metal bearings, £47, [Many teeth broken in the wheels. | 

58, A self-acting double-headed bolt and stud turning lathe, by 
Sharp, Stewart, and Co., with 4in, centres, 5ft. Gin. bed, double 
head-stocks, fourteen change wheels, two slide rests on saddles 
with planed guides and leading screws, overhead motion with fast 
and loose pulleys, and three cast iron hangers with brasses, £44. 
[Several teeth also broken. ] ; 

59, A very superior heavy 14in. centre self-acting back-geared 
gap lathe, by Smith, Beacock, and Tannett, 1865, will open 54in. 
in gap, planed iron traversing bed 16ft. long, with 2in. square- 
thent screw 5ft. long, back-geared head-stocks, compound slide 
rest on saddle, rack and pinion, reversing gear, three face plates, 
13in., 30in., and 42in. diameter, four cast iron steadying blocks, 
and overhead motion with fast and loose pulleys, 5-motion cone, 
strap fork and lever, 230 guineas, 

59*, Cast steel slide rest tools, 2ewt. 4lb., at 74d. per Ib. 

60. A very superior 15in. centre self-acting screw-cutting lathe, 
by J. Whitworth and Co., No. 254, with planed iron bed 12ft. 
long, on three standards, back-geared head-stocks, compound 
slide rest on saddle, 3in. leading screw and sixteen change wheels, 
one face plate 30in. diameter, bell chuck, overhead motion with 
two sets fast and loose pulleys, cone, two carriages, strap fork and 
lever, £205. 

61. A ditto, No. 255,no bell chuck, but one four-jawed universal 
chuck, 30in. diameter, £220. 

62. A ditto, No, 256, with bell chuck and universal chuck, 

63. Cast steel slide rest tools on No, 254 lathe,*2 cwt, 41b., at 
7d. per Ib. 

64, Ditto on No, 255 lathe, 2 ewt. 3 Ib., at 7d. per Ib, 

65, Ditto on No. 256 lathe, 2cwt. 81b., at 7d. per Ib, 

66. A very superior lin, centre self-acting back-geared slide 
lathe, blocked up to 20in., by Smith, Beacock, and Tannett, 1865, 
with planed iron bed 12ft. long on standards, pair heavy back- 
geared head-stocks, compound slide rest on saddle, rack —— 
and reversing gear, 30in. face plate, one steadying block and over- 
head motion, with cone, fast and joose pulleys, strap fork and 
lever, £145, 

67. Cast steel slide rest tools, 2 ewt., at 64d. we Ib. ’ 

6S. A very superior heavy self-acting surfacing and boring 
lathe, by J. Whitworth and Co., No. 252, 14in. centre, movable 
head-stock to admit an article 6ft. diameter on the face plate, 
which is 5ft. diameter, planed iron bed 16ft. long, massive treble- 
geared head-stocks, 2jin. turned wrought iron spindle, key-way 


ote 


| cut the whole length, with seventeen change wheels for varying 


the motion, side bed 7ft. Gin. long, with shifting saddle for carry- 


| ing slide rest for surfacing, compound slide rest and saddle, 


overhead motion, with two sets fast and loose 


poppet head, 
cone, brackets, strap fork and lever, 340 


pulleys, 5-motion 
guineas. 

69. Cast steel slide rest tools 2 cwt. 14]b., at 64d. per Ib, 

70. A line of 3in, turned bright wrought iron shafting, in six 
lengths, 118ft. long, five pairs flanged couplings, eleven cast ivon 
hanging carriages fitted with brasses, two plummer blocks with 
brasses, and thirteen cast iron turned pulleys, from 9in, to 12in. 
diameter, 74 guineas, 

71. The cast iron bray as fixed next wall to carry the overhead 
motions to machines, 118ft. long, in segments by lft. deep (not 
the brackets nor bolts in wall), £27. 

72. A heavy planed cast iron surfacing table, lift, by 5ft. Gin. 
by 5in. deep, on two stout frames, one fitted with drawer, £9. 

73. A sdteding cylinder boring machine, by Beyer, Peacock 
and Co,, 15in. centres clear of saddle top, 12ft. bed, 54in. bright 
boring bar, worm and pinion, ratchet and cam wheel, traversing 
saddle with 24in. fine thread screw, self-acting gear for drilling 
and facing the ends of cylinders, overhead motion, with cone, fast 
and loose pulleys, two brackets and strap fork, 130 guineas. 

74. Wrought iron straps, screwed bolts and nuts adapted for the 
above machine, 5 ewt. 3 qr. 21 lb,, at 8s. 6d. per cwt. 

75. A very superior heavy self-acting slotting machine, by Sharp, 
Stewart, and Co., Limited, 13in. stroke, will take in 4ft. diameter 
tool holder and guides, connecting rod and cam, spur wheel an 
pinion, 3-motion cone, cast iron fly-wheel, planed traversing and 
cross sliding table, with adjusting screws and self-acting gear in 
cast iron frame, 190 guineas. 

76. Cast iron packing pieces adapted for the above machine, 
13 ewt. 3 qr. 24 Ib., at 6s. per cwt, 

77. Seven planed cast iron angle plates, 6 cwt. 1 qr., at 6s, per 
cwt. 

78. Fourteen ditto, 6 cwt. 2 qr., at 9s. per cwt. 

79. Ten ditto, 13 ewt. 3 qr. 5 Ib., at 8s, 6d. per cwt, 

80. Four circular packing rings, 3 ewt. 2 qr., at 7s, per cwt. 

81. A self-acting slotting machine, by Sharp, Stewart, and Co., 
1865, Din. stroke, will take in 2ft. diameter, with tool holder and 
guides, connecting red and cam, 3-motion cone, circular revolving 
table with traversing slide, adjusting screw and self-acting gear in 
cast iron frame, overhead motion, with cone, fast and loose 
pulleys and two hangers, £68, 

82, A ditto, 60 guineas. 

(To be continued.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. | th 


PARIS.—Madamé Borveau, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Grroup and Co., Booksellers. 


LEIPSIC.—ALPHONSE le 
NEW YORK.—WILLMER Rooers, 47, Nassau-street 


TO OORBRESPONDENTS. 
hn lpn ee : halen gta eae 
or contain- 


ing questions, must be accompanied by the name address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
commu: 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by it may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

L. Z.—Mr. Thomson's address is 3, Moray-place, Edinburgh. 

West's CHANNEL STEAMER,—A letter lies at our office for Mr. West. 

G. E. W.—The articles on the subject are in print, and will appear very 





s00n. 

T. B.—The most complete paper with which we ave acquainted on rotary 
engines appeared in “‘ La Propagation Industrielle” about two years ago. 

J. G. (Egremont). — The cost of your boiler, as shown in the modified design, 
would be an effectual bar to its use. Why do you not learn a little 
drawing ? 

B. A. R.—We ave unable to say whether the journal is published for general 
circulation, but we imagine it is. Address the secretary, 25, Great George- 
street, Westminster. 

A. L—A good paper was read before the Institution of Civil Engineers some 
yearsago. You might obtain a copy perhaps from the secretary. Two or 
three papers on the subject have appeared in Turk ENGINEER, but the 
numbers containing them are out of print. 

G, 8. P.—We cannot tell you who is the consulting engineer to the railway 
you name. There have been so many changes that now it is alinost impos- 
sible to gain correct information. In our number for August 23rd you will 
Jind latest particulars of the state of the railway. 

J. D. P.—Many articles on such subjects have appeared in our pages, but we 
really cannot find time to make the search you require. A railway worked 
by a couple of small locomotives appears to be the best way of getting the 
coal to the coast, the trucks being taken up the steepest pa,t of the incline 
by a wire rope and snatch block. 





PAPER TUBES. 


(To the Bditor of the Engineer.) 
Srr,—Will your correspondents favour me with the name of a maker 
of paper tubes for conveying water and gas? c. R. B, 


tterdam, September Ist, 1872. 





BLOCK TIN PIPES. 
(To the Bditor of The Engineer.) 
Si.,—I should feel obliged if any of your readers could inform me 
where block tin piping is principally manufactured ? B. B. 
September Srd, 1872. 





AN INQUIRY. 
(To the Editor of The Engineer.) 
Sir,—I will esteem it a favour if any correspondent will inform me, in 
next ENGINEER, where Mackworth’s Metra can be had, and its price? 





burgh, September 3rd, : 872. ARATH. 
SUBSCRIPTIONS: 
THE Enainger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 


Trom the office on the following terms (paid in advance) :— 
Half-yearly (including double numoer) .. +. «oe £0 148. 6d. 
Yearly (including two double numbers)... .. +. £1 9a. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tux ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 
In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in adrance, 
at these rates, will receive THE ENGINEER weekly, and poat-free. 


Remittance by Post-office Order. 
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ADVERTISEMENTS. 

%,* The charge for Advertisements of four lines and under is three shi : 
and, when the advertisement is w one inch in depth, each line 
wards, ninepence. The line averages eight words. When an advertisement 

charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 


ApveRtisemerr cawnot Be Insenrep uxiess De.iverep serone Six o’CLock on 
Tuvaspar Evening 1 race Week. 
*,* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr. George Riche; all 
other letters to be addressed to the Editor of Taz Encineer, 163, Strand. 








DEATH. 
At Deal, on the 3ist of August, Se.ina, wife of Mr. ARTHUR STANLEY, 
Cheshunt, and only daughter of JosepH and Harriet Newron, of the 
Royal Mint, Tower-nill, 
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THE SANDWELL PARK EXPLORATION. 

THE great central coal-field, as far as it is at present 
known and explored, is fast being worked out, and of the 
famous thick coal, the glory of old Staffordshire, little 
is left. It will therefore be imagined that the discovery 
of a new coal field is a question of vital importance to 
Birmingham and South Staffordshire. For a long time the 
supply has been far below the demand, and much fuel has 
been imported from other districts. For years it has 
been thought probable that coal existed beneath the 
Permian and beyond the limits of the present coal-field, 
and some time back a scheme was set on foot to test the 
matter, and no little excitement was caused when it was 
first announced, at the end of last week, that the scheme 
had been so far successful that the coal measures had been 





ached, and afterwards that the sinkers had come upon a 
in seam of coal. The Sandwell Park scheme was origi- 
nated by Mr. Hen 

the Dud 

before the Institute at one of the annual meetings, and it 
was so heartily taken up that a company was soon formed 
to carry it out. ‘Lhe South Staffordshire coal-field, as it 
will be remembered, extends nearly due north and south, 
and is bounded by the Permian and new red sandstone 
formations, the coal measures terminating in clean cut 
faults where they set in. It has long been thought that 
the coal measures have been taken down at these faults 
and still exist beneath the Permian excepting where they 
may have been denuded. The question of the existence of 
oa had been discussed continually, and every possible 
information upon the subject was gleaned > the 
mining institutes and geological societies, but sufli- 
cient enterprise was not found practically to test the 
matter until Mr. Johnson put the matter in such a 
plausible light before the public. ‘The whole of the shares 
were taken in the new company by men who were willing 
to stake the money invested to settle a question of such 
importance to the district, and, if unsuccessful, they will be 
satisfied that they have performed a duty. The operations 
were commenced beyond the eastern boundary fault, at 
Sandwell Park, West Bromwich, a few miles from Bir- 
mingham, and the shaft progressed till between 100 and 200 
yards deep, when fossils were found which indicated an ap- 
proach to the coal measures; and at a little over 200 yards 
deep the measures were discovered with a thin seam of 
coal, at the end of last week. Now this seam may be the 
Permian coal found at Bullock’s Farm, and spoken of by 
the late Professor Jukes, and if so there will be a great 
thickness of Permian to go through before the true coal 
measures can be reached. If, however, it is identical with the 
upper “sulphur” coal, or “two-foot” coal, in the main field, 
the thick coal must be at no great distance below. Many able 
judges have examined the shaft, and also the fossils, and 
are of opinion that the sinking is now in the true coal 
measures. A small down-throw fault has come in with 
these measures, but little can be said of it yet; it is pro- 
bably of not much importance. 

Mr. H. Johnson is for this year the president of the 
Dudley Mining Institute, and on Monday last he invited 
the members to inspect the new indications of the sinking. 
The usual monthly meeting of the institute was held in 
the board-room of the company. The drawings, fos- 
sils, and specimens of strata were then exhibited and 
explained, and the latter were compared with those at 
Bullock’s Farm and Lord Dartmouth’s Heath Pits, of 
which sections were shown. Considerable interest was 
taken in the examination of these specimens, and most of 
the members were quite of opinion that the true coal 
measures had been reached, and that the fossils gave 
every evidence of the approach of the brooch and thick 
coals. Many of the visitors descended the shaft, and others 
proceeded to inspect the colliery plant and machinery, 
which is very complete. There is a range of brick build- 
ings comprising the offices, board-room, dwelling-house, 
stabling, carpenters’ and blacksmiths’ shops, all con- 
veniently arranged. The pumping is done by a con- 
densing beam engine with a 45in. cylinder, built 
by Ormerod and Sons, of Manchester. The steam is 
generated in two Lancashire boilers 30ft. long by 6ft. 
Gin. diameter, with 2ft. tubes, made by Messrs. Pigott 
and Sons, of Birmingham. The engine house and stack 
are constructed with some attention to symmetry and 
ornamentation, so as not to be an eyesore to the neighbour- 
hood, in which there are many fine residences. The 
pumping apparatus consists of a heavy pinion and spur 
wheel, connected with a cast iron two-throw crank weighing 
about 74 tons; thisis connected bya strong wood rod braced 
with wrought iron straps toa massive T beam, with wrought 
iron tie rods 7 tons weight. The pump has a rising 
main 14in. diameter; the working net is 13in., and 
the lift is about 8) yards. A duplicate T beam and 
lift are provided, but it is now thought they will not 
be required, although provision was made when putting 
down the engine oat machinery for working four lifts, but 
the explorers have not met with nearly so much water asthey 
expected. The temporary winding engine is high-pressure 
horizontal, with a 17in. cylinder, and is placed near the pit, 
getting its steam from two cylindrical boilers. Attached 
to the winding gear is a flat wire rope 450 yards long. At 
present there is only one shaft being sunk, and this is 10ft. 
diameter; but if the favourable indications continue 
another will soon be started, so that in the event of good 
coal being found there may be as little delay as possible in 
ising it in large quantities. The pit stands within a 


raising 
stone’s throw of the Great Western Railway, and within 


300 yards of the Birmingham Canal. 


THE EFFICIENCY OF STEAM MACHINERY. 


Most users of steam power know that it is almost im- 
possible to ascertain beforehand from the maker of a steam 
engine what its efficiency will be. ines and boilers are 
bought in two ways. Under the first system the purchaser 
onthe in his own mind how many nominal horse-power his 
engine should be to perform the duties he wishes it to dis- 
charge, and he orders the engine and boiler accordingly of 
10, 50, or 100-horse power. Under the second system, he 
applies to some good firm, and stating the work to be done, 
leaves the nominal power of the engine to the discretion of 
the maker. On the-whole, the latter system is the most 
satisfactory for the purchaser, and the former for the 
seller. In neither case, however, is much said as to the 
efficiency of the engine and boilers. This is, we think, to 
be regretted, and we are pleased to see that an influential 
firm in the United States is now making an energetic 
attempt to place the purchase and sale of steam machinery 
on a really satisfactory basis. Before ing to state 


P' 
the nature of this attempt, and to describe the form which 
it has assumed, it will be well to define the sense in which 
we use the word “ efficiency.” 
The term may be used in three distinct applications. 
Thus, we can speak of the efficiency of a boiler, of the 
efficiency of a steam engine, and of the efficiency of a boiler 


| and engine combined. The efficiency of a boiler is deter- 
| mined by the quantity of steam it can produce from each 
Johnson when honorary secretary of | 
ley Mining Institute. He first brought the matter | 





uare foot of heating surface per hour, and the number 
of pounds of water it will evaporate per pound of coal 
burned. The efficiency of an engine is Eaateined by the 
effective, net, or useful horse-power it will give out for 
each cubic foot of water evaporated in the boiler, or, which 
is the same thing, the amount of useful power it will 
develope for each pound of steam passed through the 
cylinder. Before it is possible to determine the efficiency 
of any steam machinery, it is obvious that the efficiency 
of the boiler must first be ascertained; then that of the 
engine; and, finally, their combined efficiency. If these 
three points are once ascertained indisputably, then the 
purchaser knows exactly what he gets and the seller 
exactly what he gives for a certain sum of money, Until 
the efficiency has been determined, both parties are quite 
in the dark. Asa rule, nothing accurate is known by the 
great mass of sellers and buyers of steam machinery 
concerning its efficiency, and the consequence is that 
in many cases too much and in others too little is paid fo 
such mechanism. We assert, without fear of contradiction, 
that nine engineers out of every ten have not even a 
remote idea of how many pounds of steam the engines they 
build day after day really require to develope a horse-power 
indicated, while not one out of a hundred know what the 
net power of an engine is. The same truth holds good of 
boilers. It is most exceptional to meet with a man who 
can tell you even approximately how many pounds of 
water are evaporated by his boilers per pound of coal or 
per hour. . This ignorance arises from two causes. In the 
tirst place a general knowledge floats about to the effect 
that a boiler of a given size will work an engine of given 
size up to a given power; and something is also known as 
to the quantity of coal burned per horse per hour. The 
result is that no very serious mistakes are made ; indeed, 
we frequently find engines and boilers too large for the work 
employed, so as to be on the safe side. In the second place 
there is no accurate knowledge because there is a lack of 
data acquired by experiment. Experiments cost money, 
and they are not popular; they sometimes tell too much. 
As matters stand, no one can say when he receives 
tenders for, say, a 50-horse engine and boiler from several 
different firms, who will give him the greatest value in the 
shape of the most efficient machinery. The firms tender- 
ing areas much in the dark as the buyers, because they 
neither know what the efficiency of their own engines and 
boilers is, nor do they know that of the machinery of their 
rivals. As we have already said, we hold this to bea very 
unsatisfactory state of affairs, and the settlement of the 
question at issue would do much to dispose of the much 
vexed question of nominal horse-power. It would at once 
place us in possession of a standard by which to buy and 
sell engines. Thus we might order a 30-8 lb. engine, or a 
40-6 lb. engine. This means that in the first case the 
engine would use 30 Ib. of steam per horse per hour, and 
the boiler would evaporate 5 lb. of water per pound of coal. 
In the second case we should have an engine using 40 Ib. 
of steam per horse per hour and evaporating but 6lb. of 
water per pound of coal. An empirical mode of register- 
ing relative efficiency would be obtained in the following 
way: Let the assumed maximum efficiency be one indi- 
cated horse-power per pound of coal per hour; the only 
possible fulfilment of this condition would result with 
an engine evaporating 141b. of water per pound of 
coal, and using 14]b. of steam per horse per hour ; 
divide one by the other, and we get zero or 0) 
as maximum perfection. A 30-8 lb. engine would give us 
as a figure of merit > = 378, while a 40-6]b, engine 


would give ® = 666, Watt’s old allowance of 62 Ib. 
) 
of steam and 5lb. of water would give us a 62-5 Ib. 
4 
engine, standing = =12'4. In this waya very convenient 
5 


means of comparing the efficiency of various engines and 
boilers would be provided. But, before engines and boilers 
could be thus registered, it is essential to know what figures 
must be used in the numerator and denominator of the frac- 
tion of efficiency. And this must be obtained for each par- 
ticular type of engine and boiler made by any firm by direct 
experiment with that type. With the data thus obtained 
it would become — to sell and buy engines with great 
certainty as standing in a certain position in the standard 
register of merit. A purchaser could order and a firm could 
supply with the greatest certainty, for example, a 45 
engine or a 3‘2engine, and the result might be obtained 
by raising or lowering either of the figuras in the fraction 
of efficiency. 

That there is nothing Utopian in such a scheme is proved 
by a handsome thin folio now lying before us, which we 
suppose we must call a catalogue, issued by the Novelty 
Ironworks, New York, for the guidance of intending pur- 
chasers of steam power. The work, it is true, contains no 
reference to a standard based on the fraction of efficiency, 
the nature of which we have just sketched; but it none the 
less demonstrates the practicability of carrying out the 
scheme. The work is entitled “Tables and Diagrams 
relating to Non-Condensing Engines and Boilers,” and is 
edited and partly written by Mr. W. P. Trowbridge, Pro- 
fessor of Dynamic Engineering, Yale College. The work 
consists essentially of tables, beautifully printed in large 
type, showing the net horse-power, the pressure of steam, 
size of cylinder, point of cut-off, quantity of water used, 
cost of power per year, &c. To give some idea of the nature 
of these tables, we reproduce on the next page a portion, 
but in smaller type, of that applying to engines of 100- 
horse power net. 

Our readers will naturally ask how this mass of informa- 
tion has been obtained, and whether it is reliable. As 
regards the latter part of the question, it will, we think, be 
enough to state that this is a trade catalogue,and the Novelty 
Ironworks will, we understand, guarantee that their engines 
shall give the results stated. Asregardsthe first point,a short 
explanation will suffice. Mr. Horatio Allen, president of 
the Novelty Ironworks, had the tables “prepared as a 
basis for the manufacture and sale of engines.” In 
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other words, Mr, Allen determined that he would know 
exactly what he sold, and by the publication of this work 


he enables would-be purchasers to know exactly what they | 


buy from him. To obtain the required information, he 
carried out an elaborate investigation both as regards the 


efficiency of engines and that of the boilers made by the | 


firm. All the experiments as to the use of steam were 
made with an engine having an Sin. cylinder and 8in. 


stroke, constructed especially for the purpose. “ It was | 


» 


found,” writes Mr. Emery, formerly an engineer in the 

U.S, navy, “ that by exercising care in the construction and 

operation of a small engine, the results would show the 

results applicable to engines of all sizes, and the apparatus 

could be at all times under the direction of the same per- 

sons, and thus we could secure greater uniformity of obser- 

vation.” We know that many persons will be prepared to 

dispute this statement, but we think that in the light of | 
the results obtained last July, at Cardiff, Mr. Emery must | 
be pronounced, if not quite, at least very nearly quite 

right in his proposition. The engine gave motion to a | 
large fan, the speed of the engine being determined by the | 
position of the gate in the fan discharge orifice. Steam was | 
supplied from a locomotive boiler, with a high steam 

drum, and all the pipes were carefully felted. The bed- 
plate of this engine constituted a surface condenser, to 
which was connected an efficient air pump, worked from 
the cross head. The condenser was not used to obtain a 
vacuum, but simply to ascertain how may pounds of steam 
passed through the engine per hour, by weighing the 
amount of condensed steam delivered by the air-pump. 
The cut-off was of the usual adjustable Meyer type, so 
well known as to require no explanation. The power was | 
taken bya Richard’s indicator, used in connection withaclock 
and counter, After each experiment had been recorded, 
a hew one commenced; some small change being made in 
the point of cut-otf, &c., the experimental records were | 
checked by caleulating theoretical curves, allowing for the 
loss of steam due to the performance of work. “ All the 
results,” adds Mr. Emery, “are in harmony, and furnish a 
reliable basis for the information herein contained.” The 
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information about boilers was obtained “ by collating the 
previous practice of the Novelty Ironworks and other 
establishments,” and the comparison of numerous experi- 
ments. 

So much premised, we may now proceed to consider 
some of the results obtained. Taking the figures given in 


100-horse power, we find that the best result is got 
with a short-stroke engine running 134 _ revolutions 
per minute, and using steam of 100 lb. above the 
atmosphere cut off at +. Mr. Allen states that under 
these conditions the engine will use 25°2lb. of steam per 
horse per hour. The next best result is obtained from a 
long-stroke engine, running at 77 revolutions. Such an 
engine will use 26°5 lb. of steam per horse per hour. The 
worst result is got with an engine running at 44 revolu- 
tions, with 60 1b. pressure, using 4441b. of steam per 
horse per hour, and cutting of at ? stroke. A short-stroke 
engine under the same conditions uses 43°41b. of steam 
per horse per hour. In every table we find that short- 
stroke, high-speed engines are stated to be the iost 
economical as regards the use of steam, and also as regards 
the total cost of power, interest on capital included ; but 
the difference is in any case too small to be of much im- 
portance, and the user of steam power is free to select 
whichever type of engine he thinks will be most suitable 
to his requirements. 

We have no doubt that this little work will raise a good 
deal of discussion asto the merits of its deductions. The facts 
appear to be, however, that the Novelty Ironworks Com- 
pany are willing to pledge themseves for their accuracy by 
using them asa basis for trade operations. It is, of course, 
a question how far the results named are applicable to 


| other engines than those built at the Novelty Works, which 


are of very simple and beautiful design. At all events, 
here we have a great engine-building firm making a vigor- 
ous effort to place the trade question of horse-power on a 
satisfactory basis, and they have our best wishes for their 
success. We shall return in an early impression to the 
consideration of some other portions of the work. 


SHORT STROKE ENGINES, 
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CANTERBURY CATHEDRAL, 

Every one observant of events must have heard of a 
score of cases in which the ignition of buildings burnt to 
the ground has been traced to “ plumbers at work upon 
the roof.” Canterbury Cathedral can scarcely be said 
to have escaped from being the last on record of these 
so-called “accidents.” We cannot afford two columns, 
like the Zvmes, at this dull season, to mourn and 
reflect upon this catastrophe, but we shall, without 
preface or circumlocution, once more utter a bit of 
common sense, as the moral of the event. We say, 
then, that it should be a standing rule invariably insisted 
upon by all entrusted with the care of our public buildings 
—and we do not except the owners of private property—_ 
never to allow plumbers to have a fire upon the roof of 
any building whatsoever upon which they may be engaged 
in either laying or in repairing the lead work. It is very 
handy and convenient to those tradesmen, but perfectly 
unnecessary, and if permitted at all, there is an end of any 
assurance of safety from fire, however presumedly well 
watched the men may be. 

Plumbers need a strong fire to melt solder and to heat | 
their soldering irons; let that be invariably made | 
upon the ground near some one convenient part of | 
the walls of the building. There, and there only, let the 
melting and heating take place, and let the melted solder 
and the hot irons be hoisted up by a cord from the 
“helpers” below to the plumbers above. There is no 
difficulty whatever involved in this, for we are in a posi- 
tion to state that a large firm employing many plumbers 
never permitted any other arrangement on the part of | 
their men. An endless cord ant over a light pulley at | 
top hung out from the parapet, and under another pulley 


on the ground, A hook engaged the solder pot, or the red 

hot soldering iron simply placed within a sheet iron can 
about the diameter of a pint measure, and in a few 
seconds either was on the summit without sensible 
; loss of heat. Now that asbestos can be had for almost 
nothing, the can for the irons might be partly filled with 
this, and loss of heat in transit almost absolutely pre- 
vented. The prevention of future disasters is in our own 
hands—simply insist upon this being done. 





LITHOFRACTEUR AND DYNAMITE. 


A SERIES of experiments have been carried on at the Royal 
Arsenal, Woolwich, to test the properties of lithofracteur and 
dynamite. We trust when they are completed that we shall be 
furnished with information of a definite character with regard to 
their trustworthiness based on prolonged and careful trial, In the 
mean time it may be well to point out in general terms the direc- 
tion in which it is desirable to push investigations with these com- 
pounds, 

The ome forming the foundation of lithofracteur is well 
known, indeed the result of the analysis made by Mr. Abel, the 
chemist to the War Department, in December, 1869, has been pub- 
lished more than once, viz. : Nitroglycerine, 42 parts; nitrate of 
soda, 25 ; sulphur, 4 ; sand, silicious earth, sawdust, and powdered 
coal, 29 parts, It may be seen that lithofracteur closely resembles 
dynamite, from which it differs mainly in the fact that it contains 
ingredients resembling those of gunpowder in addition to the nitro- 
glycerine and earth common to both. The physical character of 
the substances differ to some extent, but more can hardly be said, | 
for considerable variation has been found in different samples of | 
lithofracteur. | 

The subject is one of special interest to those =nert in blasting | 
and especially on harbour work, because re ycerine and its | 
compounds offer great advantages for small local operations from 
the ready, simple way in which they may be applied, although the 


the extract from the table referring to engines of | 





character of the explosion has been thought less suited to regular 
heavy blasting graye than the slower and more gradual 
upheaving caused by powder. The special recommendation of 


| dynamite and lithofracteur, however, is the fact that they can be 


used with water tamping. 

The points on which it is desirable to be well informed are the 
safety in store, in manipulation, and the permanence in constitution 
of these compounds. Nitroglycerine freezes at about 40 deg, 
Fah., hence it is not surprising that those who have employed 
dynamite and lithofracteur in cold weather have contionslll ad 
to deal with it in the congealed state. When it is remembered 
that it is the difference of temperature between a frozen body and 
the surrounding atmosphere, which thaws it, it will be readily 
seen how very slowly bodies which freeze at 40 deg. will thaw, 
and how important a feature in the matter is their behaviour 
in the te state. This naturally forms one branch of the 
Woolwich investigation, Dynamite and lithofracteur being nitro- 
glycerine made up (we had nearly said disguised) in a medium of 
such physical properties as gave protection against the effect of a 
blow or jar, it was feared that the conditions of safety might be dis- 
turbed when the material became frozen. This, indeed, was the 
opinion of some of the highest authorities. Happily it is not 
premature to say already that it is not the case, for it is harder to 
fire these compounds when frozen than when in the normal state. 
Whether their explosive power is as great when frozen is another 
question, and one perhaps on which it may be well to suspend 
judgment at present. So again is the question as to whether, after 
repeated freezing and thawing, the nitroglycerine remains in its 
original condition, or whether it is liable to work out. This is a 
serious matter, because a mass of the substance may be treated 
with the confidence reposed in dynamite or lithofracteur, 
whereas a portion of it may consist of nitroglycerine pure 
and simple. This leads to the inquiry of how far these compounds 
are liable to ignition by friction or detonation when in the 
ordinary state. This is another branch of investigation. 
Sullets have been fired into masses of these substances, and 
weights have been dropped on them. Next follows the question, 
supposing them to escape direct ignition, will such vibration cause 
the nitroglycerine to work tout? We hope these points will be 
decided before long, but in the meantime it may be important to 
those who work with such explosives to know that they are under 
trial, and further, to be informed of the nature of the inquiry, in 
case they wish to make similar experiments for themselves. 

One point more. It may not be known to all that nitroglycerine 
is very poisonous and that men may injure their health in handling 
compounds containing it. M. Nobel states that in the case of 
dynamite, although they suffer at first, they afterwards get used 
toit. Whether this is likely to be at the cost of their health 
eventually is a matter on which we must form our own conclusions. 


| It remains to be seen also how far this objection might be obviated 


by a careful system of manipulation or by special means of pro 
tection, 








REAPING MACHINE TRIALS.—Before harvest the attention of 
agriculturists was so absorbed by the labour question and the 
unpromising weather for harvest operations, that the trials of 
reaping machines, which have been of common occurrence in 
former years, have this season been neglected. The Cumberland 
agriculturists, however, invited the makers of these indispensable 
labour saving machines to a competitive trial, which occurred at 
Brampton last week, and terminated on Friday night. An influ- 
ential committee was appointed, the judges selected being Mr. 
M’Kinnell. of Dumfries, Mr. Dods, of Hexham, Northumberland, 
and Mr. Little, of Fauld, Longtown; and no fewer than forty- 
three machines by the principal manufacturers in England, Scot- 
land, and America were entered for competition. The machines 
were divided into three classes, but the great interest centered in 
the self-delivery reapers, which, from their independence of 
manual labour (requiring only the driver) are far superseding the 
manual-delivery machines. The trials commenced in a sixty-acre 
field of oats, the land being rather hilly, and the crop much laid. 
On Thursday evening the secretary announced that the judges 
had selected five of the machines for further trial. On the 
following day these selected machines underwent a more extended 
trial. Towards the conclusion it was evident that the first prize 
lay between the ‘‘International” reaper of Messrs, Howard, of 
Bedford, and the American machine invented by Messrs. Kirby, 
of Auburn, New York State. The final test, however, was cutting 
a tangled and twisted crop, which the Howard ‘‘ International ” 
machine accomplished without difficulty, the American Kirby 
choking. The rst prize was, therefore, unanimously awarded to 
Messrs. J. and F. Howard, Bedford, and the second to the Kirby 
machine. Messrs. Brigham, of Berwick-on-Tweed, were highly 
commended, and Mr. Bickerton, also of Berwick-on-Tweed, was 
commended. The trials were attended by all the leading agri- 
culturists of the district, and the interest manifested in the pro- 
ceedings was sustained to the end. The arrangements were good, 
and were all carried out in an able manner under the superin- 
tendence of the hon. secretary, Mr. Coulthard. 

THE Paciric OcEAN SurvEy.—An article in Harper's Weckly 
furnishes some indications of the plans of the U.S. Navy 
Department in carrying out the appropriation of Congress 
directing a systematic survey of the waters of the Pacific Ocean. 
The necessity of this has been urged upon Congress for many 
years by the department, in view of the increasing interests of 
American commerce, and the number of dangerous islands and 
reefs that require a careful survey and record. Commodore 
Wyman, chief of the Hydrographic Office, is now engaged in 
ponees the work ; and it is understood that the first effort will 

e to survey that part of the Pacific running from the coast of 
Lower California to the north-western boundaries of the United 
States, off Alaska and along the Aleutian group of islands, thence 
southward to the Sandwich Islands. Included in this programme 
will be the exploration of the Sargasso Sea, lying to the westward 
of the California coast, and also that of the great ocean current 
known as the Kuro Siwo, to which the north-west coast of 
America owes so much of the mildness of its temperature, After 
the general survey of the North Pacific it is proposed that the 
expedition shall return to Honolulu, and thence carefully examine 
the entire breadth of the ocean, taking belts of latitude of five 
degrees at a time, and extending the work from the fortieth degree 
of latitude north to the fortieth d of south latitude. It is 
probable that at least ten years will be required for the labour in 
question, and for which additional appropriations will be needed. 
We trust that the authorities having this matter in charge will 
include in the programme of operations a thorough investigation 
into the natural history as well as the physics of the deeper 
portions of the Pacific. Within the last five or ten years much 
attention has been directed to these subjects, and the brilliant 
results obtained by the British, German, Swedish, Russian, and 
other Government vessels, have tended to upset previous ideas, 
and add vastly to our knowledge. The British Government will sen 
out one of its vessels this fall to the same ground for the purpose 
of deep sea exploration, and it would be very mortifying if our 
Government, which has always taken the lead in enterprises of 
this kind, should fall short of the expectations of men of science. 
Dredges of the most approved character, and every variety of 
apparatus that has been devised and found useful within the past 
few years, should be supplied, and trained experts should be 
invited to accompany the expedition, so as to secure the best 
possible results. It is not necessary to make voluminous collec- 
tions of natural history on such expeditions, as the most 
interesting objects are usually those that can be compassed in a 
small space: and whatever the Navy Department may do in this 
direction will be gladly received as an earnest of its sympathy 
with the scientific movements of the day, It is, of course, to be 
presumed that nothing will be omitted in the way of deep sea 
thermometers, current indicators, &c., such as belong to the more 
purely physical portions of the research, 
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RAILWAY MATTERS. 


, THE directors of the Glasgow and South-Western Company, at 
a meeting held on Tuesday in Glasgow, agreed to recommend the 
shareholders to declare a dividend for the half-year ending the 31st 
of July last, at the rate of 6 per cent. per annum on the ordinary 
stocks of the company, carrying forward £2350 to the credit account. 

Tue half-yearly meeting of the Lesmahagow Company was held 
on Monday, at the office of the secretary, Glasgow; Sir J. 
Lumsden in the chair. Dividends at the rate of 6 per cent. per 
annum on Class A stock, and at the rate of 5 per cent. per annum 
on Class B stock, were declared payable to the holders of the 
respective stocks on the 3rd inst., less income-tax. The retiring 
director, Sir J. Lumsden, was re-elected. 

On Monday morning the first passenger train was run on the 
Penicuik line of railway. It started from Penicuik at 7.55 a.m., 
conveying several directors and their friends, the secretary, and 
other officials over the line. The train stopped at Auchindinny, 
Roslin, and Hawthornden, its junction with the Peebles Railway. 
The weather was wet and unfavourable. A large traflic is 
expected on the line from mineral and from several paper and 
other works in the district. The line and works were constructed 
by Mr. J. Waddel, Bathgate, and the station buildings by Mr. J. 
Tait, Penicuik. 

THE Metropolitan District Railway Company have issued 
placards announcing that through trains will run every half-hour 
to and from West Brompton and the Mansion House, This is in 
addition to the “‘ shuttle train,” which will run four times an hour 
between West Brompton and Earl’s Court, and vice versa, to meet 
the trains running vid Addison-road and the Mansion House. 
Passengers by this shuttle train will, however, still be subject to 
the annoyances of changing. The company has made another 
concession asked for by our correspondent, ‘‘ West Brompton ” 
viz., they Will run a through train from the Mansion House as 
late as 11.35. —Globe. 

A MOVEMENT has been started in favour of having a new railway 
between Chorley and Bamber Bridge, about two miles south- 
east of Preston, and on Thursday, at a meeting of the Preston 
Town Council, a memorial was adopted to the directors of the 
Lancashire and Yorkshire Railway in favour of it. The memorial 
alleged that the railway suggested will open up the important 
district between Chorley and Bamber Bridge, and place the same 
in direct communication with Preston and Chorley, and other 
populous places ; and thatthe working of the proposed line would 
greatly relieve the traffic on the present line, from Euxton to 
Preston, which is often overcrowded with traffic. 

On Tuesday a most influential meeting of traders was held in 
the Royal Exchange, Middlesbrough, to consider the proposed 
increase of traffic rates made by the North-Eastern Railway Company 
After several speeches on the subject the following resolution was 
passed :—‘‘ That this meeting, having had under consideration the 
sudden and heavy advance in rates made by the North-Eastern 
Railway Company, is of opinion that great injustice has been done 
to the freighters of the district who have entered into extensive 
contracts on the assumption that no advance would be {made in 
railway rates. It is hereby resolved that the directors of the 
North-Eastern Railway be requested to receive a deputation from 
the freighters of the locality on this subject. It is further 
resolved that Messrs. T. Vaughan, T. Hugh Bell, W. Jenkins, E, 
Williams, H. T. Grieveson, C. E. Muller, J. Stevenson, W. 
Hanson, J. B. Pease, J. C. Ianson, Edgar Gilkes, and J. G. 
Swan, with power to add to their number, be appointed a com- 
mittee for the purpose of communicating with freighters generally 
throughout the district, and organising a deputation to wait upon 
the railway company.” 

THE increase in the carriage of goods from Birmingham district 
by the various railway companies came into operation on Monday, 
and will have the following effect :—Hardware is raised from the 
second to the third class. As illustrating this change, it may be 
mentioned that the rate to Hull for this description of goods is 
raised from 22s. 6d. to 27s. 6d.; to Liverpool, Manchester, Stock- 
port, Chester, 20s, 10d., instead of 20s. as formerly. London is 
made special, and instead of charging the new classification rate 
of 33s. 4d., the increase is from 27s. 6d. to 30s. The disparity in 
the rates between London, Liverpool, and Manchester is accounted 
for by the railway companies including the cost of collecting and 
delivering the goods in the metropolitan rate, which is not the 
custom as regards the other two places. On steel pens the new 
rate to London is from 32s. 6d. to 40s.; Manchester, 22s. 6d. to 
40s.; Liverpool, 22:. 6d. to 40s.; Hull, 27s. 6d. to 45s, On un- 
damageable iron, machinery, and weighing machines there is no 
increase. On cut nails to Liverpool, London, and Hull, the in- 
crease is from 19s. 6d. per ton to 24s. 4d. On metallic bedsteads 
at owners’ risk there is no change in the classification, but the 
increase is 2s, 6d. per ton to Hull, and 10d. extra to London, 
Liverpool, and Manchester. 

IN connection with the recent opening of the tramway system 
both in Edinburgh and Glasgow, it may be interesting to notice 
the employment of a new machine, designed to simplify the process 
of cleaning the tramway rails, which has just been invented and 
patented by Dr. Alex. Wood, chairman to the Edinburgh Tram- 
way Company. A horse and man are required to work the 
apparatus, which consists of a couple of metal pickers that fall to 
the bottom of the grooves in the rails. To guard against the 
cnenrins of the picker on its meeting with stones or other obstacles 
it is hinged and kept in position by a spring, the strength of which 
is calculated to overcome minor obstructions, but when an extra- 
ordinary obstruction is encountered the picker bends back, and in 
doing so rings a bell which warns the driver, who can dismount 
from the vehicle and remove the stone or whatever else happens 
to be in the way. The mud and dust collected in the grooves being 
dislodged by the picker, the grooves are swept clean by wheels 
having brushes attached to their periphery, which revolve by the 
motion communicated to them in the passage of the machine. To 
enable the machine to get out of the road of other vehicles the 
pickers and brushes can be thrown out of gear by means of a simple 
adjustment of leverage under the control of the driver. The in- 
vention is further adapted to clear the rails of snow in winter 
time ; in which case a srow-plough and sweeping-brush precede 
the rest of the machinery, and by these the snow is removed both 
from the surface and from the grooves of the line. 

3IGELOW AND JOHNSTON, of No, 48, Pine-street, New York, 
report as follows the prices current of rails for the month of July:— 
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NOTES AND MEMORANDA. 


THE iron founders in Nova Scotia are, it is reported, beginning 
to suspend operations on account of the high price of iron. 


THE various qualities of iron and steel may be compared by 
observing the forms of their crystals through a microscope. Cast 
steel of fine quality exhibits fine crystals, of a needle-like shape, 
parallel with each other ; and the axes of these crystals are in the 
direction of the hammering to which the metal has been sub- 
jected. The surface of iron exhibits crystals of the shape of a 
double pyramid, the proportions varying with the quality of the 
metal. The pyramids more nearly approach a cubical form as the 
carbon in the metal is increased in quantity. 

THE immense wheat fields of California are ploughed with gang 
ploughs. Eight horses draw a plough, which turns seven furrows 
at the same time, and which will plough eight or ten acres per 
day. One farmer has with five such teams and plouglis, all his own, 
ploughed and seeded four thousand acres of land. A seed-sower is 
fastened ahead of the plough, the grain is sown, and the ploughs 
cover it. This is on light land. On heavy land the work is 
slower. The ploughman in California does not “‘ put his hand to 
the plough,” but rides and “‘ his works do follow him.” 

DvRING the past few years efforts have been made inthe South to 
render the Ramie plant available for manufacturing purposes. It 
furnishes a beautiful silky and elastic fibre, which can be woven 
into fabrics of lightness, strength, and elegance. Ramie is 
believed at the present time to be the most promising of all the 
rivals of King Cotton. The only difficulty in its manipulation 
for manufacture has been the adhesion of the outer bark, which 
is peculiarly tenacious, and the gummy mucilage which keeps the 
fibres together. A machine for cleansing the plant has been lately 
invented, by which it is subjected to dry steam and hot air, which 
treatment seems to be the most available to get rid of the bark 
and gum. 

THE American Manufacturer says:—The epilobium, or fire- 
weed, a species of cotton plant, springs up spontaneously on ever- 
green lands that have been burnt over. It is perennial, grows to 
the height of 4ft. to 6ft., the stem being }in. in diameter, and, 
some 2ft, from the top, putting out a dozen to twenty branches, 
each bearing from fifteen to twenty pods, that, in August, open 
and display a white fibre like that in the ball of the cotton plant. 
The seeds are very small and numerous, but do not require 


ginning to separate them from the fibre. The plants grow close |. 


together on poor or rich soil, and in any climate from 40 degrees 
north to the Arctic Circle. Its southerly limit of growth is the 
northern limit of cotton, and is very similar to. cotton. CandJe 
and lamp wicks have been made of it, and ropes that proved as 
strong as cotton ropes of the same size. Carded and spun, it 
makes excellent yarn, from which stockings have been made. Its 
fibre makes the finest of paper, being almost equal to silk for the 
purpose. 

THE very common use of soda for washing linen is very injurious 
to the tissue, and imparts to it a yellow colour. In Germany and 
Belgium the following mixture is now extensively and beneficially 
used :—2 1b. of soap are dissolved in about five gallons of water as 
hot as the hand can bear it ; then next is added to this fiuid three 
large sized tablespoonfuls of liquid ammonia and one spoonful of 
best oil of turpentine. These fiuids are incorporated rapidly by 
means of beating them together by a small birch broom. The 
linen is then soaked in this liquid for three hours, care being 
taken to cover the washing tub by a closely fitting wooden cover. 
By this means the linen is thoroughly cleansed, saving muchrubbing, 
time, and fuel. Ammonia does not affect the linen or woollen 
goods, and is largely used as a washing liquor in the North of 
England. 

SoME recent experiments have been made at Kerlin to ascertain 
the effect which gas has on trees, the roots of which are exposed 
to its influence. Three trees were chosen for this purpose--two 
limes and a maple. The gas was conveyed in subterraneous tubes 
to within three or four feet of each tree, and was dispersed into 
the soil by holes furnished by brass gratings, to obviate the 
obstruction of the pipes. At the end of two months the roots 
were uncovered, and all the small fibres were found to be dead. 
The bark of the strongest roots was rotten, and even the body part 
changed. After two months and ten days the gas was cut off to 
see if the trees would recover. The maple showed no signs of 
life, but one of the limes again became covered with leaves, but 
bore evidences of ill-health. The poison manifested itself more 
rapidly in that part of the earth which remained compact. These 
experiments, followed up during a year, leave no doubt as to the 
danger +o which trees are subjected when exposed to the infiltra- 
tions of gas near their roots. 

THIS is what the American Manufacturer says concerning the 
‘logic of peo, ”:— If we are to believe the statements of 
Stanley, the New York Herald's correspondent, who has just 
returned from his successful search after Dr. Livingstone, the 
Merrimac prints are to be found among the natives of the interior 
jungles of Africa. At least, we know that they are famous the 
world over. The Merrimac Company are the oldest incorporate 
manufacturing company in Massachusetts, and possess also the 
largest capital. They produce an average of eighty thousand yards 
of prints a day, or about seventeen thousand miles a year, a 
quantity two-thirds sufficient to girdle the earth. The cotton 
mills of the company produce yearly twenty-five million yards, the 
product of over twenty-five hundred looms. Between two and 
three thousand operators are employed. In these few facts we 
see demonstrated one of the beneficent results of protection to home 
industry. A free trade policy would silence this whole beehive of 
industry, and there would be only the silent music of the river to 
sing the requiem of what was once giving fair wages to thousands 
of industrious and prosperous workers.” Is Mr. Stanley sure that 
the prints were Merrimac prints, and not Manchester? Because 
that might make a difference. 

THE following facts relative to the apparatus contrived by Mr. 

sosworth for the Sub-Wealden exploration appear in the Mining 
Journal. He drives by steam a cutting tube, a sort of closed 
auger, at the end of an iron rod, weighted on the top, and fresh 
joints of rod are screwed on between the auger and the weight as 
they are required. The auger itself is about 2ft. long; and it 
produces a perfect core of the strata through which it has passed. 
Mr. Bosworth has elsewhere carried boring to a depth of 2000ft. ; 
and he exhibited to the Geological Section some cylinders of rock 
that his augers had brought up, rock so hard as to be almost 
polished by the friction required to cut it. When great depths 
are attained the revolution of the rod at the top of the bore is not 
immediately communicated to the auger, but may be said to take 
time to reach it, so that the rod twists. Theoretically, each 20ft. 
of rod make a three-quarter turn before communicating the 
1otation to the portion below ; so that every 100ft. require six 
complete revolutions at the top before the auger feels the move- 
ment. ‘he workmen soon learn to tell, by the sensation com- 
municated by the rod to the hand, whether the auger bites, and at 


a depth of 100ft., if it did not bite on the completion of six, or at | , Bry oe 
| including the cost of land or compensation to tenants. This being 


most seven or eight revolutions, it would be pulled up, and a faulty 
joint of the rod looked for andremoved. In theory, of course, the 
six turns would be distributed over the whole length of the 
rod ; but the iron is not perfectly homogeneous, and so, 
in practice, it is the weakest or softest part of the rod that receives 
all, or nearly all, the twist, and that would break if the twist were 
carried too far, Mr. Bosworth has contrived an ingenious device 
for seizing and dragging up the lower portion of the rod and the 
auger, if at any time the rod should break; but it is better, and 
more economical in practice, to anticipate a breakage, and to re- 
place any portion of 1 the rod that may twist instead of communi- 
cating the rotation, For the mere surface soil the auger is 9in. in 
diameter, but a 3in. auger soon replaces the first, and in deep 


eter, 





MISCELLANEA. 


THE National Safe Deposit Company have taken possession of 
the triangular piece of ground adjoining the Mansion House, It 
is believed this company will meet a great want by providing 
secure repositories, and guaranteeing the custody of coupons and 
other documents at stated charges. 


THE Dundee time-gun has been fired for the first time this week 
at one o'clock in the presence of the members of the corporation 
and a large number of visitors. The firing is accomplished by 
means of an electric current transmitted from a clock in- the 
telegraph office at Edinburgh. 

PIT?TsBURGH capital to the amount of 15,000,000 dols, is in- 
vested in the fifteen thousand square miles of coal-fields in which 
that city is interested. It is estimated that 25,000,000 dols. more 
are invested in transportation, and the total of all interests 
dependent upon the coal-fields may be set down at the enormous 
sum of 100,000,000 dols, 

Iv is reported that M. Fournier, at an interview which he is 
about to have with Signor Visconti-Venosta, will express a wish 
on the part of France that Italy, considering the financial position 
of France in consequence of the events of the last two years, may 
consent to certain modifications of the Franco-Italian Treaty of 
“ommerce. In Ministerial quarters the Italian Government is re 
presented as being indisposed to accept any modification of the 
said treaty. 

At the recent annual meeting of the Hartlepool Gas and Water 
Company the directors stated that the water consumption for 
business purposes had been doubled, necessitating additional 
storage of soft water, and probable purchase of more land ; and, 
according to the report of the engineers (Messrs. Martin and 
Fenwick, of Leeds), they were of opinion that, by the purchase of 
twenty acres of land at Hurworth Burn, the reservoir might be 
enlarged at small cost. 

INDICATIONS of coal have been found at Whitecastle, within 
two miles of the town of Kinsale. It is a hard kind of coal, and is 
found near the surface. The place is a sloping hill at the end of 
an arm of the sea, which runs up a valley near the western bridge 
that crosses the Bandon river. Samples of this coal have been 
burned by the parties who made the discovery. There cannot be 
the least doubt of a coal mine being known to exist in the hill of 
Gloundane, close to the Skibbereen and Dunmanway line of rail 
way, between the latter town and Cork. A blacksmith in the 
neighbourhood has been using the eval for years past ; which is 
said to be of excellent quality. 

THE most practical suggestion, says the Spectator, yet made 
towards economy of coals seems to be the use of solid bottoms 
in ordinary fire-grates. It is asserted, and indeed proyed, that in 
any fireplace not excessively small a plate of iron placed upon the 
grate will halve the consumption of coal, reduce the smoke, and 
leave a cheerful, free-burning fire. Quite sufficient air enters 
through the bars, no poking is necessary, and the fire never goes 
out till the coal is consumed. There is no ash and no dust, every 
particle of fuel being consumed. Any householder can try thia 
experiment, and reduce his coal bills say 30 per cent. at the cost of 
a shilling. 

THE excavations at Buckland Ropers, near Weymouth, the site 
of the supposed coal-field, have been continued from day to day 
but they have been considerably retarded by the prevalence of 
water. It is therefore conjectured that steam power will be 
absolutely necessary to clear the working. The pump has to be 
kept continually at work during the digging, the water lodging 
in the night time especially. The shaft has‘not yet been sunk 40ft., 
and it is calculated that double that depth will have to be 
reached before the coal is found. The site is several acres in 
extent, and the project has created considerable interest in 
Dorset, especially as iron ore has, it is stated, been discovered 
in the neighbourhood of Abbotsbury, not far from Buckland Ropers, 

M. Dupvy pE Lome, naval engineer and constructor, and one of 
the promoters of a project of improved communication between 
Calais and Dover, had a long interview on Sunday, at Trouville, 
with M. Thiers with reference to this subject. The President 
listened with interest to the technical explanation given by M. 
Dupuy de Lome, and promised to inspect carefully the models 
which are to be submitted to his consideration. The Government 
means, it is said, to examine shortly the various projects of a 
similar kind which have been brought forward, as well as the ob- 
jections which have been raised by the seaports of the Channel, 
The Council of State on these schemes will postpone giving an 
opinion until the various promoters have obtained authority from 
the English Parliament to carry out the necessary works in the 
English seaports. All that is going on leads, however, to the con- 
clusion that the question of improved communication between 
France and England will soon enter on a new phase. 

THE Polytechnic school at Zurich, which now has been esta- 
blished seventeen years, numbers during the present scholastic 
year 689 students, as compared with 648 in the previous year, of 
which 168 were students of the University, against 281 of the 
previous year. In the school of architecture the number of 
students was twenty-two—eleven being Swiss and eleven foreigners, 
In the school of engineering the number of students was 262, of 
which sixty were Swiss and 202 foreigners; in the mechanical 
department, 135 (sixty-two Swiss and seventy-three foreigners) ; 
in the school of chemistry applied to manufacture, ninety-one 
(forty-one Swiss and fifty foreigners) ; forestry, eighteen students 
(fourteen Swiss and four foreigners); agriculture, seven (two 
Swiss and five foreigners) ; in the school for professors, thirty-three 
students, of which only one foreigner. The number of students in 
the preliminary course was 12], being twenty Swiss and 101 
foreigners. Out of the total number, 689, there are 242 Swiss and 
147 students of other nations ; of this number 191 are Austrian, 
ninety-four Russians, fifty Italians, forty-two Germans, seventeen 
Roumanians and Servians, thirteen French, nine English, nine 
Swedish or Norwegians, six Dutch, five Danes, four North Ame 
ricans, three Turks, two East Indians, and one West Indian, the 
only European States not represented at Zurich being Belgium. 
Spain, and Portugal. 

THE Royal Borough of Windsor, like other towns in the Thames 
Valley, was served with notice three or four years ago to discon- 
tinue draining the town into the Thames. Since then a “ final 
notice,” and more recently a “‘peremptory notice,” have been 
given, both of which have expired, and the local authorities may 
now at any time be subjected to the heavy penalties imposed by 
the Thames Conservancy Act. Although no steps have as yet been 
taken to comply with the requirements of the Thames Conserva 
tors, the local authorities have been debating the question for 
years, and have had several schemes before them. In accordance 
with a recommendation of Colonel Ewart, who a few years ago 
surveyed the Thames Valley, the board of health employed a firm 
of engineers to suggest a plan for utilising the sewage by irrigation, 
and land in the parish of Horton, about four miles from Windsor, 
The scheme was estimated to cost £30,000, without 





was selected, 


considered beyond the means of the borough, two schemes of pre- 
cipitation have since been considered, and the board is now in 
negotiation with the Native Guano ——_. Several sites 
selected for the erection of precipitating works have been opposed 
by the War-office as being too near the Spital Cavalry Barracks, 
by the residents and owners of property in the immediate neigh- 
bourhood who anticipate a nuisance, and by the Crown, as inter- 
fering with the enjoyment by her Majesty of the royal domain. 
The local board have at length fixed upon a site on the Ham, at 
Old Windsor, near the land which the Crown authorities have 
selected for utilising the sewage of Windsor Castle. If arrange- 
ments can be made for the acquisition of the required land, the 


borings is itself replaced by one of 2in., or of only lin, in | Windsor drainage difficulty will be solved, and the work of purifi- 
ii | 


cation of the Thames will be so much nearer its accomplishment. 
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LETTERS TO THE EDITOR. 
( Continued from page 161. ) 





. REVERSING ROLLING MILL CLUTCH. 

Srr,—I beg to send you tracings of an ment by which I 
believe an easy ual reversing of the rolls of a mill can be 
secured. The principle of the invention lies in making use of a 
cusbion of air between the driving parts of the machinery, which 


B, C, are two spur wheels (Fig. 1) driven in apne directions 
and turning loosely on the shaft H, H (Fig. land 2). D (Figs. 1 and 
2) is a cylinder which is free to move horizontally on and around 
the shaft H, with clutches attached and moved horizontally by 
means of a steam or hydraulic cylinder, or by any other derived 
method. The cylinder D has a vane E cast or otherwise attached 
to it, which is turned so as to fit against the shaft H. The shaft 
H carries a cast steel vane F, fitting against the sides of the cy- 
linder, shown in Fig. 2, and dotted in Fig. 1. In order that the 
vane F may move with the cylinder on the shaft H, the latter is 
slotted out the length necessary to shift the cylinder in order to 
put it in gear with either spur wheel. As shown in Fig. 1, tle 
motion of the spur wheel is communicated to the cylinder, and by 
it through,the vane E to the vane F, and by the vane F to the 
shaft H, revolving'in the direction shown by the full arrow ; on 









moving the cylinder’on the shaft H so as to throw it into gear with 
the wheel C the cylinder will move around in the direction of the 
dotted arrow, compressing the air in the chambers K, from which 
it is however driven through the vane F by the small holes I, shown 
dotted (Fig. 2), gradually filling the chamber now made on the 
other side of F. the cylinder D turns, the pressure against the 
vane F will increase, and can, if desired, be made sufficiently great 
(by regulating the proportional area of the vane F and the holes I) 
to turn the shaft H before the vane E comes to bear against the 
vane F, which it however finally would do, giving a driving medium 
with but little elasticity. If desired, the vane F could be easily so 
packed as to allow but a very small quantity of air to pass from 
one side of the vane to the other except through the holes I. I 
am aware that the design would in several respects be objected to, 
but it is only intended to illustrate the principle ; for instance, 
objections might be raised to the great weakening of the shaft H 


by the depth of the slot, and the gradual loosening of the vane F. | 
This — to a great extent be overcome by leaving shoulders on | 


the shaft for a portion of its length inside of the cylinder, or the 
following pa! see might be used: Instead of allowing the cylin- 
der to move horizontally on the shaft H, insert two long keys or 
wedges (Fig. 3) in the wheels B and C, which will turn around the 
shaft H, so that by moving them forwards or backwards on the 
shaft the cylinder can be put into gear with either wheel, thereby 
communicating the motion of the latter at pleasure to the cylinder, 
= > again, as in the first design, communicate the motion to 

e shaft. 

If you should find the idea worthy of publication I shall be glad 
if you will kindly give it a place. O, REICHENBACH. 

ydney, August 31st, 1872. 


Sm,—In your journal of last week Mr. Ferrie says of Mr- 
Stevenson’s clutch that it fulfils the condition of gri ping so 
firmly that “‘ nothing that could be put into the rolls would cause 
it to slip,” and adds that it also possesses the important property 
that *‘it slips when any undue strain is offered to the rolls.” This 
latter may, or may not, be an important requirement, but — 
ing theoretically I should say it was quite incompatible with the 
first. Nevertheless if Mr. Sento is prepared to maintain that 
Stevenson’s clutch both slips and does not slip at the same time, 
I am not pre to disprove it, but remark that the announce- 
ment reminds me of the man who maintained that he always 
spoke the whole truth, and to make sure he was right he always 
spoke a good deal more than the truth. 

With regard to the differential clutch, I may say without stating 
more then the truth that there is not the least difficulty in pro- 
portioning it so as to slip when the strain es great, while at 
the same time it is left to the option of the man working it to 
stop the slip and send the bar or plate through the rolls if he 

ishes. is I have done myself, and saw done Mg ey duri 
the first few days of working the Butterley clutch, before we ha 
had time to get it adjusted to what I considered the proper holding 
power. 

One point I omitted to mention, either in m read before 
the Iron and Steel Institute or dsvwhdee—al P think it is not 
an unimportant point—is, that we always work the differential 
clutches with oil in place of water, for a lubricant, which gives 
the surfaces a much better dhapen of i 


ing true. We lai 
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more than eighteen months in use, and the tool marks were not 
worn out of the rubbing surface. Ropert D, NAPIER. 
Glasgow, September 2nd, 1872. 





Sir,—Your leading article on this important subject in your 
journal of the 23rd ut, amongst other things indicated that the 
clutch to be perfect should finally grip so tight that nothing which 
could be put between the rolls could cause it to slip; and this 
view I fiud is concurred in by Mr. Napier, in a communication 
which that gentleman made to THE ENGINEER under the same title 
in your subsequent issue of the 30th ult., at which I am somewhat 
surprised, because one of the difficulties I have been contending 
with for years in the prosecution of my experiments with rolling 
mill reversing clutches has been to devise a clutch that would 
slip when anything was put between the rolls which ought not to 
be; and to those practically acquainted with iron-rolling this is 
known to be of very frequent occurrence, and also is frequently 
the cause of serious derangements and breakages. With the 
greatest care and vigilance a bar of iron will at times get out of 
its course, will double, collar round the rolls, or enter between 
the collars. A difficult section of iron like bulb, T, or channel 
beams, will at times get fractious in the hands of the best of rollers 
and become too cold for safely finishing, and many other sources 
of undue strain may and do occur at intervals. The result being 
not unfrequently serious breakages to the rolls and machinery, 
which can only be avoided by the 
adoption of a clutch that will slip 
whenever the predetermined strain 
is exceeded, and before the break- 
ing strain is reached. I have as 
little hesitation as Mr, Napier in 
saying that his clutch gets so tight 
that nothing which could be put 
between the rolls could make it 
slip. Such has always been my 
opinion of this clutch, and Mr. 
Napier must be quite in error when 
he indicates that either “‘ dogma- 
tically,” or otherwise stated at the 
meeting of the Institute, that it 
was impossible it could have suffi- 
cient holding power or that it 
could not be easily disengaged. 
Indeed, I tried as much as I could 
to say exactly the reverse, and 
ventured my opinion, ‘*dogmatical” 
or otherwise, that his clutch could 
be multiplied in power to drive the 
very heaviest description of ma- 
chinery ; that it was self-gripping, 
and instantly it was brought into 
contact it assumed the driving grip ; 
that the more it was resisted the 
firmer it gripped, and because it 
did possess these unfavourable 
| elements, amongst others, it was 
| unsuited, in my opinion, for the 
of reversing heavy rolling 
mills satisfactorily. 
GRAHAM STEVENSON, 
Airdrie Engine Works, Airdrie, 
3rd 8 mber, 1872. 
[With due deference for Mr. 
x | Stevenson’s opinion, we venture 
4 to hold that by the use of properly 
| roportioned breaking spindles far 
better results as regards safety can 
be secured than can be had by the 
use of so-called safety clutches. 
The breaking spindle suppliesevery 
possible requirement in this direc- 
tion.—Eb. E.] 

Sir,—Having observed in your 
issue of the 30th ult. a commu- 
nication on this subject by Mr. 
Ferrie, we desire to confirm and 
supplement his statement with 
reference to the satisfactory work- 
working of Mr. Stevenson’s reversing clutch system. Like Mr. 
Ferrie we also have derived great advantages from the capability 
which this clutch possesses of slipping when the mill or machinery 
meets with any accidental strain which now and again takes place 
in the rolling of heavy plates, while the gradual engaging action 
in the reversing of the mills is all that could be desired. “In our 
establishment, we may state, one mill constructed according to 
Mr. Stevenson’s system has now been at work for upwards of six 
months with the most satisfactory results, and with a minimum of 
wear and tear which promises great durability. During that 
period too we have applied the same system to our three remaining 
mills, and in their case also we have been quite satisfied with their 
working, so much so that we are inclined to believe that in so far 
as the reversing principle is concerned Mr. Stevenson’s system 
meets most, if not all, of the requirements desiderated in the rolling 
of the heavier description of plates and other classes of malleable 
iron of large dimensions. HANNAY AND Sons. 


Blochairn Ironworks, Glasgow, 
4th September, 1872. 








A MACHINE has recently been invented by Signor Leopoldo 
Henrion, a mechanical engineer of Sampierdacena, near Genoa, for 
drying porcelain clay or potter’s earth. This operation, which is 
a most tedious one in our damp climate (England), can be effected 
in a few hours by this machine at a relatively small cost. The im- 
portance of this invention can readily be imagined, as by the pre- 
sent system eight months are required to the clay to the 
required consistency, and fit it for the market. 


THe VALUE OF AMERICAN River Boats.—The New York and 
Troy Steamboat Company, better known as the “* Hancock ” line, 
having recently gone into bankruptcy, two of its steamers—the 
C. Vanderbilt and Golden Gate—were a of recently at the 
auction rooms of J. A. Draper, No. 112, Pearl-street. The Van- 
derbilt—a sidewheel steamer of 310ft. in length, and capable of 
accommodating 600 passengers, built six years since—was sold to 
Mr. Addison Kammeck for 31,000 dols., which is nearly two-thirds 
of her — cost, while the Golden Gate, used as a tender 
between and Albany, was purchased by Mr. M. Miller for 
3400 dols.—about half the cost of building. The Connecticut 
sister vessel to the Vanderbilt, and the only remaining pro- 
perty of the company—will come under the hammer early next 
week. The New =! — Ee J Steamboat Company was -.| 
six yearsago by Captain O. S. Hancock, a veteran in river navigation, 
pes with the low rates which it ado soon received a fair 
share of the freight and mger business. With the spring of 
1871, however, a bitter riv: arose with another line, to meet 
which Captain Hancock uced the rate of passage on his 
steamers to half a dollar. The rival company responded by a 
further reduction to 10 cents ; but not to be outdone, the captain 
crowded all the passengers he could get on board his steamers and 
brought them to the metropolis free of charge. So intense was 
the rivalry that on certain occasions a premium was offered for 

ngers, so that one steamer might enjoy the honour of bringing 
own a fuller crew than its rival. After a while a truce was 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months 


1480. Wittiam Epwarp Gepcr, Wellington-strect, Strand, London, 
“An improved vertical h "A ication from Jean 
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1 
months of the present season, and a week or two since it haul 
off its steamers and closed its accounts. —New York Times. 


James Hunter, Manchester, Hilisiestooh New Hampshire, U.8. 
2401. Taomas JosEePn, Treherbert, Pontypridd, Glamorganshire, “‘ A new 
or improved method of cooling mines, and of cooling and ventilating 


a 


ea OOTP ey 


One, apenas, 





168 


THR ENGINEER 





Serr. 6, 1879: 





houses, ships, churches, factories, and other structures or places, 
applicable for abating heat, smoke, and steam in tunnels and other 
confined places.” 


* 
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ments in propelling boats, and in apparatus employed therein.”—A 
communication from Christopher C. Brand, Norwich, Connecticut, 
U 


8. 

2434. Lewis Dunpar Bropie Gorpon, Poynter’s-grove, Totteridge, 
Herts, ‘‘ Improvements in the manufacture of iron and steel.”—A 
communication from Professor Scheerer, Freyburg, Saxony. 

2436, Grorse Bernuarnt, Radcliffe, Lancashire, ‘‘ Improvements in and 
applicable to carding engines.” 

2438, THomas BrovGuton, Albert Villas, Albert-road, Dalston, London, 
“Improvements in the construction of roofs and other parts of 
buildings.” 

2439. Justus Jupson, Rochester, New York, U.8., “ Improvements in 
goverhor valves for steam engines.”—A communication from William 
Archibald Cogswell, Rochester, New York, U.S. 

2440. Grorce Hasevtine, Southampton-buildings, London, ‘‘ Improve- 
ments in steam boiler furnaces.” — A communication from Gideon 
Bantz, Frederick, Maryland, U.S. 

2441. JonN Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in sewing machines.”"—A communication from the Wilson 
Sewing Machine Company, Cleveland, Ohio, U.S. 

2443. Witt1am Ropert Lake, Southampton-buildings, London, “ Im- 
provements in puddling furnaces.”—A communication from George 
Edward Harding, New York, U.S.—15th August, 1872. 

2444. NaTHAN Scuor, Bandon-road, Victoria Park, London, ‘‘ An improved 
instrument for facilitating the cutting out of cloth for coats and other 
yarments.” 

2446. ALEXANDER RopertTson Arnott, St. Helens, 
ments in the manufacture of carbonate of soda. 

2447. Davip Nasu, Haddenham, Buckinghamshire, ‘‘ Improvements in 
means or apparatus for rocking cradles.” 

2448. SAMUEL Piatt, Oldham, Lancashire, ‘‘ Improvements in the con- 
struction of self-acting mules and twiners for spinning and doubling 
cotton and other fibrous substances.” 

2449. Henry Freperick Frevrer, Kingsland-road, London, “ Improve- 
ments in the.manufacture of hats and caps out of American, japanned, 
glazed, or other similar cloths in all colours.” 

2451. StepnHen Henry Emmens, Old Jewry, London, “ Improvements in 
the construction of roadways, paths, and floorings.” 
ae, Epmunb Batter, Birmingham, ‘“ Improyements 

Vaives, 

2453. Sternen Henry Emmens, Old Jewry, London, “ Improvements in 
apparatus for producing heat and light.”—16th August, 1872. 

2455. Tuomas Curisty, jun., Fenchurch-street, London, “ Improvements 
in apparatus for use in ventilating ships or vessels and other places.” — 
A communication from Farnham Zebediah Tucker, Brooklyn, Kings, 
New York, U.S. 

2467. CHARLES Bartow, Southampton-buildings, Chancery-lane, London, 
“Improvements in machinery for sawing wood.”—A communication 
from Walter R. Davies, Louisville, Kentucky, U.S. 

2459. GeorGe Pomeroy Dopcre, Upper Thames-street, London, ‘ An 
improved cement for the joints of pipes and other apparatus for 
containing or conducting steam, water, or other fluids.”—17th August, 
1872. 

2463, WILLIAM ALEXANDER LyTTLE, The Grove, Hammersmith, ‘“‘ Im- 
provements in railway and tramway sleepers.” 

2465. WittiAM Biizarp WILLIAMSON, Worcester, and Exit Huircuiy, 
Lincoln, “‘ Improvements in fastenings for boxes, trunks, pertmanteaus, 
and other like articles,” 

2467. GeorcE BaRNLEY, Gateshead, Durham, “Improved apparatus for 
lettering or marking name bands for umbrella and other handles.” 

2469. WALTER CHARLES CauRCH, Lombard-street, London, “ Improve- 
ments in steam and hydraulic engines, partly applicable to steam 
hammers, hydraulic rams and pumps, and to valves for regulating the 
flow of fluids under pressure.” 

2471, Witt1aAm Dyce Cay, Aberdeen, N.B., ‘‘ Imptovements in the con- 
struction of break waters, — and other structures in water or in the 

and in a em yed therein.” —19th August, 1872. 

2476. Onmonpd INoHAM, Lidgate, near Todmorden, Yor! , “‘ Improve- 
ments in pickers for looms for weaving.” 

2477. WittiaM TRUSWELL and RicHarp WainmMan Hotpen, Sheffield, 
‘‘Improved apparatus for heating air, and for supplying hot air to 
furnaces, cupolas, smiths’ hearths, and other fires, to bakers’ and other 
ovens, to kilns for drying and burning bricks, and for utilising the fire 
in open fire-grates for Poae air and supplying it to rooms in 
private houses or public build "20th August, 1872. 

2479. Pavutin Lavranson, Hatton-garden, London, ‘‘ Improvements in 
methods of facture, and combinations therewith, for producing 

clasps or mechanical bookbinders.”—A communication 

‘oiray-Mawrin, Rue des Vielles Handriettes, Paris, 

k, Yorkshire, “improvements in 


Lancashire, “‘ Improve- 
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from M. G, 
2485, ADAM CARLISLE BAMLETT, 

reaping and mo 


” 


es, 





2487. Wittram Youna, Chemical Works, M en Bridge, Midlothian, 
N.B., Perer Brasu, Leith, Midlothian, N.B., and ANDREw Scort, 
Musselburgh Gasworks, Musselburgh, Midlothian, N.B., ‘‘ Improve- 
ments in the destructive distillation of coal, shale, and other bitu- 
minous substances for the production of illuminating gas and oils.”— 
21st August, 1872... : 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2448. Georce Hase.tine, Southampton-buildings, London, “ Improve- 
ments in treadle mechanism.”--A communication from Henry Stélla 
Stewart, Newark, New Jersey, U.8.—2lst August, 1872. 

2489. Henry Josian GriswoLp, Hop and Malt Exchange, Southwark- 
street, Surrey, “‘ Improvements in knitting machinery.”—2lst August, 





2493. GEoRGE Hasettive, Southampton-buildings, London, ‘‘ Improve- 
ments in electrical apparatus to be worn upon the head for the allevia- 
tion and cure of nervous affections.”—-A communication from Judah 
Moses, Hartford, Connecticut, U.S.—22nd August, 1872. 

2498. WittiaM Brookes, Chancery-lanc, London, ‘‘Improvements in 
means for stopping the working of apparatus on the breaking or 
failure of thread in the roving, spinning, or twisting of wool, cotton, 
or other fibres.”—A communication from the Augsburger Kammgarn- 
spinnerei, Augsburg, Bavaria.—22nd August, 1872. 





2509. THomas HENDERSON, Liverpool, “Improved apparatus for supply- | 


ing fuel to furnaces, and for removing clinkers from the same.”—23rd 
August, 1872. 

2517. Henrt ADRIEN BONNEVILLE, Piccadilly, London, ‘Certain im- 
provements in machines for cutting textile and other materials.”—-A 
communication from Albin Warth, Stapleton, New York, U.S., and 
William Frederick Tobbins, New York, U.S.—24th August, 1872. 

2535, Epwarp Henson Hucn, Klein's Hotel, Finsbury-square, Lendon, 
“Improvements in apparatus for cooking and for making coffee and 
other infusions.” —26th August, 1872. 

2537. GEORGE HASELTINE, Southampton-buildings, London, “An im- 
proved machine for making screw taps.”—A communication from 
Alfred Goddard and Alfred Edward Goddard, Essex, Connecticut, U.S. 
26th August, 1872. 

2540. ALEXANDER Henry, Edinburgh, Midlothian, N.B., “Improvements 
in breech-loading fire-arms.”—26th August, 1872. 

2550. CHARLES Henry Hatt, New York, U.S., “Improved steam and 
water gauge for use with steam boilers and analogous apparatus.” — 
27th August, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 


2540. Jonn Martin Stanvey, Sheffield, “Iron and steel, &c.”—27th 
August, 1869. 

2555. JAMES Spencer and James ConsTeRpiNg, Hollinwood, near Man- 
chester, ‘‘ Portable drilling machinery.”—28th August, 1869. 

2577. Wittiam Epwarp Newton, Chancery-lane, London, ‘ Washing 
machines.”—3lst August, 1869. 

2576. Wittiam GLover, Prestwich, Lancashire, “ Looms for weaving.” — 
31st August, 1869. 

2755. CHARLES LLEWELLYN, Richmond, Surrey, “Tram-rails, &c.”— 
September, 1869. 

2569. Witttam Epwarp Newton, Chancery-lane, London, “ Nails, &c.”— 
30th August, 1869, 

2596. SamueL Horrapin Greaves, Sheffield, ‘‘ Knives and forks, &c.”— 
3rd September, 1869. : 

2694. GEoRGE Suaw, Birmingham, “Stoves and furnaces for burning 
solid fuel.”—15th September, 1869. 

3006. WitLt1aM Ropert Lake, Southampton-buildings, London, ‘Chain 
cable stoppers.” —15th October, 1869. 

2580. THomas Witson, Birmingham, “ Screw and ratchet wrenches.”— 
lst September, 1869. 

2585. GrorGe Henry Nussey and WiLiiam BrapsHaw Leacu™ay, Leeds, 
Yorkshire, ‘ Pressing woollen or felted fabrics.”—1st September, 18 

2615, WILLIAM STEPHENS CLARK, Street, Somersetshire, ‘‘ Boots 
shoes.”—4th September, 1869. 

2559. Henry Bripcewarer, Watford, Hertfordshire, “ Railway chairs, 
&e.”—3rd September, 1869, 


ud 





and 





Patents on which the Stamp Duty of £100 has been Paid. 


2203. Henrt ADRIEN Bonnevitie, Fivcadilly, London, “ Distilling and 
rectifying alcohols.”—28th August, 1865. ‘ 

2265, SAMUEL Cuatwoop, Bolton, Lancashire, “ Metallic safes and strong 
rooms.” —2nd September, 1865. 


Notices of Intention to Proceed with Patents. 

1190. Jesse Heap TeaL, Memphis, Tennessee, U.S., ‘‘ Controlling, regu- 
lating, and shifting the packing of pistons working in cylinders, &c.” 
—20th April, 1872. 

1200. Jutius Freperick Moore Po.iock, Longclose Works, Newtown, 
Leeds, and Joun Mircuett, Dyson-street, Bradford, “ Kilns.”—22nd 
April, 1872. 

1225. ApsALoM ExLisan Wepn, Jamaica-street, Stepney, London, “ De- 
——? labels on bottles, &c., on the cork or stopper being with 
drawn.” 

1227. Tuomas MIDELTON, Stratford, ‘Securing greater adhesion in rail- 
way locomotive engines.”—24th April, 1872 

1234. Lewis WILLIAM PritcHaRD, Western Gasworks, Kensal Green, 
* Valves.” 

1241. Jonn Baty, Liverpool, “ Screwdrivers.”—A communication from 
Charles Law.—25th April, 1872. 

1259. Paut Prince, Derby, “Self-acting regulators for working signals 
on railways, &c.” 

1266. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Facilitating 
the examination and repairs of the submerged parts of ships or 
vessels.”—A communication from John Inglis.—27th April, 1872. 

1296. Rosert Boyie, Glasgow, N.B., “Ventilators and smoke ex- 
tractors.” 

1301. WittiamM Georce Kinprep Breavineton, Regent-street, London, 
and Tuomas Isaac Isaacs, Archer-street, London, “ Reed organs.”— 
20th April, 1872. 

1310. MicuarL Henry, Fleet-chambers, Flect-street, London, “ Reeds, 
&c., used in the manufacture of textile fabrics.”—A communication 
from Ernest Georges Eugene Dupa. 

1315. Joun Sy_vester HuGues and Cuarves Easton Spooner, “ Obtain- 
ing motive pewer for working railways and tramways.”—lst May, 

Ole. 

1320, WiLL1am ALEXANDER LytrLE, The Grove, Hammersmith, “‘ Attach- 
ing telegraph wires to insulators, &c.” 

1332, WiLi1AM Rogert Lake, Southampton-buildings, London, ‘‘ Metallic 
springs.”—A communication from Frederic Charles John.—2nd May, 
1872. 

1364. Epwarp StauGurer and ALFRED Louis Sacre, Bristol, “ Loco- 
motive engines.” —4th May, 1872. 

1406. AmepEE WILBAUX, Paris, “ Printing surfaces for printing on paper- 
hangings, &c.” 

1407. Grorce Newsome, Rochdale, “ Emery rollers for grinding cards.” 
—Sth May, 1872. 

1719. WitLLiAM ScHorieLD Honeson, Wortley, near Leeds, ‘ Dressing and 
finishing leather.”—7th June, 1872. 

1827. WiLLiAM Robert Lake, Southampton-buildings, London, “ Har- 
vesting hi y, ication from Samuel Johnston. 

1828. WiLL1AM Ropert Lake, Southampton-buildings, London, “ Har- 
vesting hines.”—A ication from Samuel Johnston.—i7th 
June, i872. 

2035. BreRETON Topp, Victoria-square, Newcastle-upon-Tyne, ‘Gases 
and fumes,”—5th July, 1872. 

2043. Joun Foster, jun., Beela Mills, Milnthorpe, ‘Twine, &c.”—6th 
July, 1872. 

2078. Freperick James Rircuie, Edinburgh, N.B:, 
clocks,” —10th July, 1872. 

2105. James SaLMonN and Joun Brownuitt, Manchester, “ Bronzing 
paper, &c.”—12th July, 1872. 

2132. Davin Cunnincuam, Dundee, N.B., “Constructing and working 
caissons, &c.”—16th July, 1872. 

me — CuNNINGHAM, Dundee, N.B., ‘‘ Breakwaters, &c.”—23rd 

uly, 1872. 

2352. Ropert TuRNER, Denton, and Joun Hispert and Joun CHEETHAM, 
Hyde, ‘ Blocking hats.”—7th August, 1872. 

2372. Francis Gootp Morony Srovegy, Glasgow, N.B., “‘Stop valves or 
sluices.”—0th August, 1872. 

2386. Rosert Sutciirre, Castle Mills, Idle, near Leeds, ‘ Apparatus for 
utilising exhaust steam for heating feed-water for boilers and other 


purposes. 

2890. JonN Macneitt, Brompton, London, “ Railway signals.”—10th 
August, 1872. 

2417. Freperick Dextacourt Brytu, Fenchurch-street, London, and 
AnTHony Gaprer Sourusy, New-inn, Strand, London, *‘ Treating wood 
for the manufacture of pulp for paper.”—14th August, 1872. 

2431. Toomas RovuttepcE, Ford Works, near Sunderland, “ Treating 
fibrous substances for textile purposes, and for the manufacture of 
paper stock,” 

2436. Grorce Bernnarpt, Radcliffe, C: engines.” 

2443. Witt1aM Rosert Lake, Southampton- London, “ Puddling 
furnaces.”—A communication from George Edward Harding.—15th 


August, 1872. 
2444. NATHAN Schor, Bandon-road, Victoria Park, London, “ Cutting 
cloth for coats, &c.”-—16th August, 1872. 
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2469. Water CHARLEs Cuurcu, Lombard-street, London, “‘Steari and 
hydraulic e: es, &c.”—19th August, 1872. 

2493, Georce Hasettine, Southampton-buildings, London, “ Electrical 
apparatus to be worn upon the head for the alleviation and cure of 
nervous affections.”—22nd August, 1872. 

2517. Henri ADRIEN BonneviLte, Piccadilly, London, “ Cutting textile 
mate , &c.”——A communication from Albin Warth and William 
Frederick Jobbins.”—24th August, 1872. 

2537. GrorGe Hasettine, Southampton-buildings, London, “Screw 
pie communication from Alfred Goddard and Alfred Edward 
Goddard. . 

2540. ALEXANDER Henry, Edinburgh, N.B., ‘‘ Breech-loading fire-arms.” 
—26th August, 1872. 

2550. CHarLes Henry Hatt, New York, U.8., “Steam and water 

. gauges.”—27th August, 1872. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applicati 
= the office of the Commissioners of Patents, within fourteen days of its 








List of Specifications published during the week ending 
3lst August, 1872. 

89, 38.; 91, 6d.; 95, 4d.; 126, 6d.; 131, 1s. 4d.; 135, 1s.; 139, 6d.; 147, 6d.; 

151, 1s. 2d.; 154, 1s. 6d.; 165, Is. 2d.; 171, 1s. 10d.; 173, 1s. 2d.;177, 1s. 4d.; 


188, 6d.; 189, Sd.; 195, 1s. 10d.; 197, 4d.; 198, 4d.; 199, Is. 8d.; 201, 4d.; 
203, 4d.; 205, 1s, Gd.; 206, 4d.; 207, 4d.; 203, Sd.; 209, 4d.; 210, 4d.; 212, 


1s.; 213, 1s. 4d.; 214, Sd.; 215, 10d.; 216, 10d.; 217, 4d.; 218, 4d.; 219, 4d.; 
2 d.; 224, 4d.; 225, 4d. 3 9 3 229, 4d.; 230, 4d.; 
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15, 4d.; 845, 8d.; 346, 8d.; 355, 10d.; 373, 4d.; 405, 4d.; 


321, 6d.; 324, 4d.; 
1343, $4.; 1479, 8d.; 1525, 10d.; 1669, 8d. 


578, 10d.; 933, 10d.; 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price — Sums exceeding 5s. must be 
remitted by Post-office Order, ¢ payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
527. W. R. Lake, London, “ Furnaces for steam boilers.” —A communication. 
-~-Dated 19th February, 1872. 

The present invention is designed to provide more convenient means 
for consuming the smoke in or near the fire-box, and secure a more 
perfect combustion of the fuel than have heretofore existed. The 
inventor uses steam pipes placed inside of air pipes, and provided with 
tubes in combination with short pipes for combining superheated steam 
and hot air as they enter the fire-box. He also uses hot air chambers for 
concentrating heat at one or more points back of the fire-box. 

563. W. C. Cuurcn, London, “ Steam engines.’”—Dated 21st February, 1872. 

This invention consists in making the pistons of steam engines rounded 
or hemispherical in lieu of flat, in order to obtain a larger effective area 
for the steam to operate upon, and thereby increase the power of the 
engine. Also in packing the pistons of steam engines, the rams of presses, 
and the pistons or plungers of pumps with packing rings presenting a 
larger internal area than their external area, so that they shall always be 
forced outwards or expanded by the steam or fluid pressure with greater 
force than that exerted to press them inwards, and thus leakage is 
avoided. Also in making slide valves circular in lieu of rectangular, and 
in using therewith correspondingly curved steam and exhaust ports. 
Also in a mode of taking off the back pressure from slide valves. 

588. R. Porrer and T. Lane, London, “ Manufacture of gas.”—Dated 
23rd February, 1872. 

This invention consists in employing a cylindrical retort set vertically, 
horizontally, or in an inclined position over a coke box or receptacle for 
the spent charge, and is fitted with a hopper and short screw for feeding 
the retort with coal or other gas making material. Within the retort, 
and by preference on the same shaft as the screw just mentioned, is 
another screw, the threads or blades of which are made to slope or shelve 
downwards and are made in sections, so that a number of them may be 
attached together and form a continuous thread. The screws are made 
to rotate either by hand, steam, or other suitable power, and thus carry 
the charge of coal downward or forward until it is completely carbonised, 
when it falls into the coke box below. The furnace for heating the 
retorts is built with an iron dead surface around the sides and back at 
about the level of the grate bars. From the outer edge of the dead sur- 
face an upright web is formed, on the top of which a flange projects out- 
wards, and upon this flange the inside lining of the furnace is built. 
Furnaces thus constructed are also applicable to the heating of boilers 
and other purposes, 

6ll. R J. Etxis, Liverpool, ‘* Tubular tire-bar and connecting bearer for 
furnaces.” —Dated 26th February, 1872. 

The features of novelty which constitute this invention are casting or 
embedding a stecl or iron tube in a fire-bar, the tube running from 
end to end of the fire-bar and returning, having both outlet and inlet in 
the underside of the front of the bar. The outlet and inlet take 
respectively into water passages formed in a hollow front bearer. The 
bars are fixed to the bearer by a stud and nut. The feed-water flows 
through one passage of the bearer and through the tubes of the fire-bars, 
returning to the other passage of the bearer, and from thence as heated 
feed to the boiler. 

2509. T. Ilenperson, Liverpool, “* Supplying fuel to furnaces and removing 
clinkers therefrom.” —Dated 23rd August, 1872. 

The First part of the said invention relates to apparatus for automati- 
cally supplying fuel to steam boiler and other furnaces at a uniform rate 
of speed, and in such a manner that the fuel is evenly distributed over 
the entire surface of the fire-bars. The inventor uses a series of rotating 
blades or wings formed or secured upona roller enclosed in a box arranged 
over two horizontally rotating fans, also enclosed in a box or case. A 
hopper or shoot brings the coal into the roller box, where it is crushed by 
the action of the said blades or wings and falls upon the fans, which are 
driven by frictional or toothed pinions upon which the fan discs rest. 
In this apparatus there are no vertical shafts projecting above or below 
the fans, and the entire apparatus is very compact. The Second part of 
the invention relates to mechanism for detaching and removing clinkers 
from the fire-bars of furnaces. He connects some of the fire-bars with 
eccentric shafts, to which he imparts a rotary motion, whereby, in con- 
nection with other contrivances, the bars are operated to move up and 
down and forward and back in such a manner that the clinkers are 
detached and carried forward to a turning or tipping plate, by which 
they are discharged. 


Class 2,-TRANSPORT, 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

518. W. C. McEnter, Birmingham, ‘ Horseshoes.”—Dated 17th February, 

1872. 

The object of this invention is to prevent the slipping of horses and 
other animals on roads, especially asphalte or smoothly paved roads, in 
wet or frosty weather; and the invention consists in inserting in or 
attaching to the shoes of horses or other animals hardened india-rubber, 
lead, or other soft metal or alloy, or other material which will attach 
itself to a moist or wet sur! The pieces of india-rubber or other 
material are fixed in oblong or conical holes preferably made in the hind 
parts and toe of the shoe, the said pieces projecting a little from the 
wearing surface of the shoe. 

522. F. Hinton, Lyme Regis, Dorsetshire, ‘‘ Breast collars for horses, &c.”— 

Dated 17th February, 1872. 





The breast collar is composed of an outer part or portion of leather or such 
like material capable of bearing considerable strain, and an inner or 
lining of india-rubber or suitable tubing or bags capable of hol air, 
and of conforming to the contour of the animal's breast, and which tubes 
or bags are arranged in one or more rows. 

524, A, M. Ciark, London, ‘‘ Signalling.” —A ication.—Dated 17th 
February, 1872. 

This invention consists of an apparatus to be set in motion by the 

wheels of a train to actuate a pointer or hatid mounted on a clock 


passing 
dial placed at right angles to the railway track. The pointer is hted 
on its short arm, so that when not restrained the long el Wal tie to 
the top of the dial, the ter being free to move thus independently of 


the clock with w it is connected a pawl and ratchet. A 
vertical jointed to the long arm ofa horizontal lever placed at rightangles 
to the track runs w dial and rests on the long arm of the iter 


to 
for working the clock gear by the weight of the rod and lever, The 








Sept. 6, 1872. 


THE ENGINEER 


169 





wheels of the train depress a long bar placed beside the rail and con- 

nected to the said lever soas to lift the vertical rod and allow the points 

to go back to zero, where! t again en with the clock gear, and are 
actuated thereby to show the next -_ a long a time ~~ elapsed 

since the passage of the preceding train. It iy also pro combin , 

with this signal a telegraphic signal fur long distances by a tele 

graphic instrument in connection with the vertical rod or the horizontal 
lever, so that a circuit may be closed or broken when the apparatus is 
actuated for setting the clock gear in action. 

633. F. F. Taytor and H. W. Larry, Sen Francisco, U.S., “Safety car 
coupling.” — Dated 19th February, 1872. : 

This invention relates to an improved railway car or carriage coupling 
termed an automatic safety car coupling, its object being not ouly to 
ccnnect the cars automatically when making up a train, but to disconnect 
them automatically, in case of an accident by which one or more of the 
cars leave the track. The draw-head of any car coupling is provided with 
a recess or depression on its upper side, and extending upwards from the 
bottom of this depression is a fixed catch or lug standing at a slight 
angle, and its upper end leaning backwards from the face of the buffers, 
thus giving an inclined face to guide the entering link over its upper 
end. A metal bar or plate is placed tranversely across the recess or 
depression so as to cer directly over the lug or catch, the opposite ends 
of this bar or plate being bent downwards on each side of the draw-head 
and an under cross bar connecting the two extremities below the draw- 
head. A pin projects downward from the underside of the draw-head 
and passes through a hole in the under cross bar, and a spiral spring 
around this pin bears at one end against the underside of the draw-head, 
and at the other end against the under cross bar, so as to keep the upper 
cross bar down against the upper side of the draw-head. By this von- 
struction, when the link is forced against the lug or catch by the opposite 
buffer, the force of the concussion will lift the upper cross bar and allow 
the liuk to pass over the catch; the spring will then draw the said upper 
cross bar back upon the draw-head and thus couple the cars. But the 
principal object of this construction of coupling is to allow the link to 
be released, should one or more of the cars be thrown off the track by 
accident, in which case the twisting of the link occasioned by the motion 
of the cars in leaving the track will lift the upper cross bar and allow the 
link to be freed. Any irregular movement up or down of one of the cars 
will throw off the link and separate the cars. A sboulder at the rear of 
the recess is curved upwards towards the upper cross bar so as to prevent 
the end of the link from being forced out at back of cross bar. This 
coupling may be placed at both ends of the car if desired, but it is 
preferred to place it at one end only. 

539, E. Cuapwick, Mortlake, Surrey, ‘‘ Construction of roads end ways.”— 
Dated 19th February, 1872. 

This invention has for its object to construct roads or ways of such 
materials and in such manner that a hard smooth surface may be pre- 
pared for the wheels of carriages to run on, so that the tractive power 
rec ~? will be considerably reduced, and the expense of repairs dimi- 
nished, 

550. C. W. Coruins, Manchester, “ Communicating between passengers, 
guards, and engine drivers on railicry trains.”—Dated th February, 
1872. 

The object of this invention is to afford the means of signalling at 
different parts of the train by simple and economical arrangements and 
combinations of apparatus which require no couplings at the end of the 
carriages or wagons, nor fitting or adjusting by the porters or workmen 
of the line, and work equally well when the carriages are turned from 
end toend. In one arrangement on the tender and at both ends of the 
carriages and guards’ van there is a two-armed lever terminated at each 
end by a long flat surface, and both levers are connected together, so that 
they move simultaneously. The surfaces are at the centre or nearly so of 
the carriages, those on one carriage facing those of adjoining ones, and 
when the levers of one carriage are turned by a passenger pulling a cord, 
chain, or handle, the levers of all the carriages are put in motion and 
cause a signal in the guards’ van and another on the engine to be called 
into action. In another arrangement the long surfaces are connected to 
sliding rods or endless chains, and the surfaces in all cases enable motion 
to be given from one carriage to another when the carriages are at dif- 
ferent distances apart. These surfaces move transversely with the line 
of the train, but in another modification buffers are used which move 
longitudinally. 

557. B. Crate, Middlesbrough-on- Tees, Yorkshire, “ Signalling and communi- 
cating between passengers, d&c., of railway trains.” — Dated 21st 
Februa ry, 1872. 

A cord from guards’ van to engine passes through a spring drum which 
takes up the slack. Another cord passes along top of carriages inside. 
A bell crank and a cord suspended from the same in each compartment 
enables a passenger to pull the cord, which, by means of a bell crank, is 
connected to the spring drum for taking up the slack ; this drum is 
placed at one end of each carriage. This latter bell crank is attached to 
the paw! of a ratchet wheel, the spindle of which has a semaphore. 

565. C. Lenny, London, ‘‘ Carriage heads,”—Dated 2at February, 1872. 

The heads are arranged to fold up when thrown back, the rails and 
pillars being jointed to permit of them doing so... Levers are arranged to 
springs to regulate the descent of the heads, these being tempered to 
prevent concussions, The operation of opening and closing is almost 
automatic. 

592, O. G. Bo.rrno, Penalverne, Cornwall, “ Railway brakes.” —Dated 23rd 
February, 1872. 

According to this provisional specification a communication pipe runs 
along the train, and fluid pressure maintained in it holds off the brakes. 
When the pressure is relieved the brakes are applied, and a whistle on 
the engine or guards’ van sounded. Similar results may be obtained by 
vacuum. 

610. J. H. Jonnson, London, ‘ Asphalted roads.”—A communication.— 
Dated 26th February, 1872. 

According to this invention it is proposed to employ rock asphalte, 
either pulverised or simply crushed, and either natural, as found in mines, 
or factitious, that is to say, white stone artificially impregnated with 
bitumen. This rock may be employed either ina heated state or cold, the 
latter alternative constituting one of the most novel points in this inven- 
tion. The rock is compressed by means of a steam roller of sufficient 
weight to effect a compressing force of from 9 ewt. to 12 ewt. per square 
inch. In asphalting a street, rails are laid down longitudinally about a 
yard apart, the inner faces of such rails being smooth and vertical. 
Between these two rails there is laid a bed of crushed or pulverised 
asphalte, which is carried up to about 3in. above the level of the rails. A 
roller is then passed over the rails ; a projection which is formed on the 
central portion of the roller, of a width corresponding to the width 
between the rails, compresses the asphalte to the extent of the whole 
depth of this projection —say, for example, about three-eighths of an inch. 
When this roller has arrived at the end of its traverse the rails are 
replaced by others about three-eighths of an inch less in height, and the 
roller is passed over the asphalte again, thus compressing the bed of 
asphalte to the extent of three-eighths of an inch more, and so on in 
succession, until the compression being completed the roller bears on the 
asphalte only without touching the rails. 








Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing Dyeing, Printing, and Dressing 

Fabrics, &c. 

511, J. C. Mewpurn, London, “‘ Hackling machines.”"—A communication.— 
Dated 17th February, 1872. 

This invention has reference to those hackling machines in which sets 
of hackle bars are carried upon endless travelling aprons or straps; the 
said aprons or straps being passed round drums or cylinders at the lower 
part of the machine and round shafts at the upper part, where the flax or 
tibre to be hackled is presented to the hackle pins by suitable holders. 
The invention consists in the ene of guides for the purpose of 
wiving a greater diameter to the hackle bars and travelling aprons, that 
is to say, of producing a greater separation between those bars which ure 
travelling upwards and those which are travelling downwards. The 
effect of this is that the motion of the hackle bars is regular and free from 
nd and that the hackle pins can approach very close to the fibre 

rolders, 

531. 8. Nurra.y, Shuttleworth, Lancashire, “Shuttles for looms.”—A com- 
munication.—Dated 19th February, 1872. 

This invention relates to an apparatus forming part of the shuttle b 
which the defects in the fabric woven and known as floats are avoided, 
the present invention being an improvement upon the invention secu 
to Thomas Isherwood by letters patent bearing date the 27th day of 
April, 1871, No, 1123. 

534, W. Campton, Nottingham, “ Linking, joining, turning off, clearing and 
seaming, or stitching looped or knitted and other fabrics.”—Dated 19th 
February, 1872. 

This invention consists, First, in running on the edges or selvages of 
fabrics on to a toothed point bar, which has a progressive motion com- 
municated to it by a driver, operated by the hine which stitches the 





fabric, Secondly, in operating the said point bar by means of a toothed 
rack attached to it, in which of a spur wheel , the said 
wheel on one end of ashaft carrying a second toothed wheel driven 
by a cam wheel on the driving shaft of the stitching machine. . 
em a similar point bar to the last described in a sewing machine, 
w is to move the needle sideways when it has the 
I or the fabric to be sewn. Fow » extra ay to the 

for moving clear of the 


the needle and | 
stitch. hel 


fabric to be sewn at every 





561. F. A. Garry, Accrington, Lancashire, “ Printing and dyeing cotton 
Soabrics.”—Dated 2st February, 1872. 

The improvements consist in printing and fixing upon cotton fabrics 
certain colours rendered to a certain extent waterproof, so that, when 
brought into contact with other colours or mordants in a liquid state, 
only such parts of the print which are not waterproof will take up and 
absorb the liquid colours or mordauts, leaving the waterproof colours 
unaffected. 

581. C., H. Bayiey, Bolton, and F. L. Storr, Rochdale, Lancashire, 
** Machines for winding cotton, dc.”— Dated 23rd February, 1872. 

The invention consists in applying a‘roller or clearer covered with 
flannel, and passing a little below the threads and from end to end of the 
traverse rail of winding machines between the thread guide plate and 
the bobbins, to take up the loose fly or tibre which falls or is thrown off 
from the threads, and to prevent it from accumulating on the traverse 
rail loosely as in ordinary winding frames, where parts of such accu- 
mulated “‘ fly” are frequently carried forward by the threads, causing the 
cloth which is woven from such yarn or thread tobe imperfect. The said 
roller or bearer has bearers upon the traverse rail, and is rotated by any 
suitable means, either continuously or intermittently. 

583. S. Yeapon, Jdle, near Bradyord, *‘ Healds or heddles for weaving 
purposes.”--Dated 2rd February, 1872. 

Needles or long males with an eye at each end and one in the centre 
are used, connected to the ring band by cords paased through the eyes 
ef each needle or long male and formed into a loop. By these loops the 
long males or needles are attached to the top and bottom heald or heddle 
shafts. To keep the needles or long males edgwise to the reed, a wire, 
cord, or other pliable band is passed through the top and bottom eyes 
of all the needles or lo 
retain the needles in the aforesaid edgewise position. The warp is 


males, This is drawn perfectly tight so as to | 


threaded through the centre hole of each needle or long male. To make | 


the needles or long males, wire is passed through rollers so recessed as to 

produce the required flat, bevelled, or other form. The eyes are then 

ana or punched by a press or punch, The needles are then cut to 

ength and polished. 

584. W. Rowax, Belfast, ** Flax, hemp, d&c., for spinning purposer.”— 
Dated 23rd February, 1872. 

This consists in the employment of rollers in sets or series at distances 
apart, each set being driven ut different speeds, so that, after the mate- 
rial has passed between one set, it is taken hold of and drawn by the 
next set, and so on, each set from its increased speed causing a tension 
and a break-up action upon the material. By this means the fibres are 
divided or broken up into short lengths in imitation of what is known in 
flax spinnings as “‘ cut line.” 

501. J. West, Livesey, Lancashire, “Looms for weaving.”—Dated 2rd 
‘ebruary, 1872. 

The inventor places on the crank shaft of the loom a tappet which on 
each revolution of the said shaft acts on the end of a lever working on « 
fulcrum ; the other end of the said lever is attached to and operates a 
second lever, and, through the latter, the ordinary catch for working the 
catch or ratchet wheel on the taking-up roller, the said tappet being placed 
on the crank shaft with its greatest throw or effective part in such posi- 
tion as to act on the levers at the time the shed is closed as above 
described. On the bottom a “‘tappet ” shaft may be employed; in the 
latter case a double tappet must be employed for actuating the levers. 
504. A. G. WaLwis and W. Brapsnaw, London, “ Cocoa fibre mats.”—Dated 

24th February, 1872. 

This invention consists in manufacturing cocoa fibre mats with coloured 
borders entirely of fibre instead of a combination of fibre centre and 
woollen border as hitherto ; this being effected by making the centre of 
the mat on the “ red” principle, and the border after the manner known 
as “pulled up” or “ tufted” work, the fibre used for the border being 
dyed any required colour. 

2488. G. Hasevtine, London, “ Treadle mechanism.”—A communication.— 
Dated 2ist Avgust, 1872. 

This invention relates to treadles, and consists partly in so constructing 
a trealle that the ankle joint of the operator may always be placed in 
line with the centre motion of the treadle. The object is accomplished 
by making that portion of the treadle on which the heel rests adjustable 
to different heights relatively to the pivot, so as to accommodate the 
apparatus to different operators. The said invention consists further in 
an adjustable heel-stop, arranged upon the foot-board of the treadle to 
adjust the heel of the operator to the proper position longitudinally 
thereon, and allow for the changes required by the various styles and 
sizes of shoe heels. The said invention consists further in a movable 
knee-brace or support, arranged in such a manner that it may be brought 
against the knees or limbs to prevent their tendency to fali apart, and 
also to form a support and point of resistance, ‘so that the operator can 
use his strength to greater advantage against the treadle. The said brace 
or support is made adjustable to suit different operators, and its form is 
adapted to the part of the frame of the machinery to which it is 
attached. 

2489. H. J. Griswoip, London, * Kuitting machinery.”—Dated 21st August, 
1872. 

The said improvements relate to cirevlar knitting machines, and con- 
sist, First, in so constructing and arranging the cones that the machine 
will knit a flat web when the yarn carrier is immovably attached to the 
cam ring; Secondly, in the employment of switches adjustable by the 
needles to guide them over a part of their course, and prevent them 
Sopeing from the same when the machine is turned in either direction. 
Thirdly, in providing the cam ring with an auxiliary groove for the reten- 


than at present constructed, and it can be readily adapted to sun blind 
cases now in use. It consists of a box smaller than that generally used, 


and which box having no wings does not darken the room so much as. 


the boxes of existing sun blinds. The box comprises a facia (variously 
ornamented) with top and ornamental brackets at sides, and also at sides 
narrow fillets or linings, in front of which fillets are fixed upright rods, 
the top of which fit into the top pulley rail, and the bottom of which are 
screwed to the fillets a few inches from the bottom. These rods are for 
the purpose of carrying the horizontal rods hereinafter referred to. The 
fillets, however, are not indispensable. The said box and fillets are to be 
fixed to the sash frame or wall of the house, the former to contain the 
blind when not in use, and the latter being fixed vertically to the side of 
the window answers two purposes—first, that of carrying the lower ends 
of the upright rods; and secondly, that of preventing the rays of the sun 
from getting between the edge of the cloth and tbe side of the window 
into the room. At the bottom end of the cloth of the blind is sewn in a 
hood rod with swivel eyes or rings at the end to slide up and down the 
upright rods. About two feet up the cloth is also sewn in a horizontal 
rod with an eye or ring at the ends, which also slides up and down the 
upright rods. When in use these rods cause the cloth to form a hood at 
the bottom, but without the side pieces.of cloth as applied to most out- 
side blinds now in use; the side pieces may, however, be added with a 
slight additional expense. In the box forming the top of the blind is a 
wooden rail with pulleys working in mortices. The upper end of the 
cloth is nailed along the edge of the said rail nearest the facia of the box. 
On the cloth is sewn a number of rings in rows, through which and the 
pulleys in the top rail pass the lines which reef up the blind when not in 
use, 

542. P. H. H. Nickson, Newton-on-the Hill, Salop, “ Lining for freproof 

sases.”—Dated 20th February, 1872. 

The inventor proposes, instead of any chemical or other compositions, 
to use as a lining sheets of mica, which is a well known finely foliated 
mineral of a pearly metallic lustre, and is flexible and elastic. It is now 
used instead of glass to enclose the fire without concealing the flame in 
certain stoves, and when used according to the invention as a lining for 
safes will effectually prevent destruction of the same by fire. The sheets 
of mica employed may be, of course, of any required thickness, and should 
be so arranged as to carefully dovetail the one into the other when the 
safe is closed, so that there may be a complete junction of the mica lining. 
543. W. F. Hupson, London, *' Releasing spring and other voller blinds.” — 

Dated Wth February, 1872. 

This invention consists of a wedge acting against the roller or flanges 
attached thereto so as to stop the blind directly the wedge is brought in 
contact therewith, and so that the roller will revolve freely so long as 
the wedge is not touching it, but directly the wedge comes in contact 
with the roller it causes it to stop. The invention is intended to be 
applied to common roller blinds and also to spring roller blinds. The 
wedye used for such different classes of blinds is not similar in shape or 
form, but the action and effect is the same in both cases. The invention 
is the application of the wedge by pressure between a stationary and a 
revolving substance, the effect of which when applied is to stop the roller ; 
and this is claimed in whatever shape, form, or material it may be made. 
A novel and important feature resulting from this invention is that the 
working of the blind is noiseless. Another very important improvement 
consequent upon the said invention is that the action is inside the roller, 
thereby allowing the cloth of the blind to be brought within a quarter of 
an inch of the bracket. Both of these improvements the inventor claims. 
558. A. LavRIE, Glasgow, ** Skylights.”— Dated 21st February, 1872. 

The movable frame is cast with two pins or journals at its two upper 
corners, and bearings are provided for these journals on the fixed frame. 
Two bearing caps are cast separately, and when the fixed frame is being 
cast one of these caps is set in its place in the mould, and having pins 
projecting down is fixed by the casting operation. Afterwards one of 
the journals of the movable frame is easily entered into the bearing 
with the fixed cap, and then the loose cap is put over the other journal 
and secured by screws. In casting the movable frame a broad staple or 
holdfast is set in the mould so as to be fixed on the underside of the 
frame, and the sword for holding the frame in a closed or more or less 
open position is afterwards jointed on the staple. 
oid, W. H. Le Mesurier, Birkenhead, Cheshire, “ Roosing buildings.”—Dated 

22nd February, 1872 

The features of novelty of this invention consist in roofing buildings in 
the following manner :—The inventor takes roofing spars of about 3in, wide, 
and formsa rebate on two opposite sides thereof to receive the slates, which 
may be bedded in mortar, cement, or putty, and to the upper and centre 
portion of the spar he affixes a capping piece by screws or nails, and the 
space between this capping piece and the top of the slates he makes good 
with mortar, cement, or other suitable weather-proof material, and, if 
necessary, covers the said capping piece with zinc or galvanised iron. He 
also forms a longitudinal saw cut extending from spouting to ridge in the 
right and left sides of the said spars throughout their entire length in a 
sloping direction to receive a pain of one side of a piece of zine, 
galvanised iron, or other suitable material made in the form of a gutter, 
but when the spar isin one piece only throughout the length of the rvof. 
In such case he makes the before mentioned saw cuts or sloping channels 
serve as gutters, the saw cuts in this case sloping downwards at each side 
of the spar, whereas in the former case they are sloped upwards to 
receive and hold the gutters by one edge; aud he would here remark 
that this application of gutters or channels at each roofing spar, to 





| receive any leakage that may occur, forms an important feature of novelty 


tion of those needles which are not used in knitting flat web or ribbed | 
work ; Fourthly, in a contrivance whereby any number of the needles | 


may be rendered temporarily inactive without disconnecting them from 
the work in knitting a flat web; Fifthly, in a novel contrivance for re- 
taining the needles properly in place in the needle cylinder ; Sixthly, in 
novel appliances for elevating and depressing the needle cylinder for 
varying the size of the stitches; Seventhly, in the application to the 
machine of a brush or number of brushes for opening the needle latches ; 
Eighthly, in improved means for changing the position of the yarn carrier 
in knitting a flat web; Ninthly, in the construction of apparatus which 


forms an attachment to a circular knitting machine for knitting the | 


reverse or pearl rib. 

2498. W. Brookes, London, “ Stopping the working of apparatus on the 
breaking or failure of thread in the roving, spinning, or twisting of wool, 
&c."—A communication. —Dated 22nd August, 1872. 

The invention relates to the use of an electro-magnetic regulator for 
stopping the motion of apparatus on the breaking or failure of any of the 
threads in the roving, spinning, or twisting of wool, cotton, or other 


fibres. 





Class 4.-AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flow 
. Mills, &c. 
637. G. Hasertine, London, ‘ Rakes and rake-operating mechanism.”—A 
communication,—Dated 19th February, 1872. 

This invention consists in combining with a revolving rake, or with a 
revolving rake and reel or beaters, irregular gear wheels, one fixed and the 
other turning around it, whereby the rake may move across the platform 
in a horizontal position ; also in combining with a revolving rake, or 
revolving rake and beaters, and with irregular gear wheels, as above 
stated, mechanism by means of which the rake may pass over the plat- 
form without sweeping it ; also in operating a revolving rake and reel 
upon a reaping or mowing machine by means of two regular bevelled cog 
wheels, one of which is movable and the other stationary. 

638, W. R. Laxe, London, “ Lawn-mowing machine.”—A communication.— 
Dated 19th February, 1872. 

The frame of this improved lawn mower consists of two castings rigidly 
connected by a girth. Each of these castings is in the shape of a disc on 
which are several projections. A revolving cutter is arrai in rear of 
the driving wheels and in front of the guide roller. A girth so connects 
the discs at points above their centres as to give an unobstructed approach 
to the grass. A dumping box is placed in advance of the driving wheels 
to balance the cutting apparatus. The gea’ is enclosed by the driving 
wheels and discs. Stops are placed on the to limit the motion of 
the bail. A screw is provided to adjust the bearing of the revolving 
cutter. . 

560. J. L. Baker and T. N. Cox, Hergrave, Northamptonshire, “ Single and 
double furrow ploughs.”—Dated 21st February, 1872. 

The invention consists in a means of securing a more perfect balance 
of the plough than heretofore, an b also a facile mode of adjust- 
ing the shares to their work. 

677. W. Goutton, Rochford, Essex, and C.D. Suarre, Lincoln, “ Draining 
ploughs.” —Dated 22nd February, 1872. 

This improved draining plough is intended to supersede expensive hand 
labour in the operation of cutting trenches or drains in land for the pur- 
pose of receiving drain tiles, and consists in the use of a series oe 

laced one behind the other, and arranged in the same verti: eer 

t at increasing depths below the surface of the ground, so that each 
plough may cut off its own horizontal slice of the required thickness. 
Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
626. G. A. Wittiams, Zondon, “‘ Sun blinds.”—Dated 17th February, 1872. 
The combination bef 


ie com! designed for the purpose of fore the 
public an outside sun blind of a more simple and econ 








in this invention. 
569. W. E. Rennie, Westiinster, “* Greenhouses de.” —Dated 22nd February, 


This provisional specification describes employing double glazing for 
the roof and sides of greenhouses and such like structures, and heating 
apparatus is provided for heating the space between the two glazings. 
One of the glazings is made so that it may be easily removed. An 
arrangement of watering by means of a perforated pipe is also described. 
586. A. Moorr, London, and A, C, Moore, Liverpool, *‘ Roll capa for sheet 

metal roqring.”—Dated 23rd February, 1872. 

One part of this invention consists in forming the stop end of sheet 
metal roll caps from out of the metal of the roll cap itself, instead of 
forming such stop end of a separate piece, soldered on to the roll cap, as 
has been done heretofore. Another part of this invention consists in 
forming the *‘ saddle piece” of the roll cap, which lies against the side of 
the ridge of the roof, from out of the solid metal of the roll cap itself, 
without the use of any solder whatever, instead of soldering such saddle 
piece to the end of the roll cap as hervtofore. 

506. H. R. Muxws, Stapleton-road, Bristol, ‘‘ Metal doors.”—Dated 24th 
Feoruary, 1872. 

The features of novelty of this invention consist, First, in stamping 
spaces for panels out of sheets of metal of the size to form a den 
Secondly, forming panels with mouldings out of one entire piece of metal 
by stamping and connecting and fixing the said panels to the spaces 
intended to receive them. Thirdly, stiffening the front and back plates 
of metal doors by hooking them together at their inner sides, or using 
short pieces of tubing with a screw or rivet passed through each tube 
instead of hooks. Fourthly, the use of channelled iron or strips of hoop 
iron for completing the edyes of metal doors. 

607. T. Buunpett, G. T. Buuxpent, and J. W. Briunvewt, London, 
** Construction of water-closets, &c.”"—Dated 26th February, 1872. 

These improvements relate to-those water-closets which have two valves 
in the passage from the pan to the svil pipe, and consist, First, in so 
arranging the lower valve, its seat, and spindle, that they can be easily 
put in their place, or removed without having to take the whole closet to 
pieces. Secondly, in arranging the cock or valve, through which the 
water passes to flush the closet, so that the said valve is opened and closed 
by the movement of the lower valve in the passage to soil pipe. Thirdly, 
when a valve having an india-rubber surface is used to regulate the supply 
of water for flushing the closet, and the said closet is placed on boa 
ship, or in such other position that salt or sea water has to be used for 
flushing, the seat of this said valve is made of lead or other substance 
thut will resist the combined chemical action of the salt water and india- 
rubber ; and vice versd, when the seat of the valve is of india-rubber, the 
valve is made of lead or other substance, excepting glass or wood, not 
acted upon chemically as aforesaid. The seat of this valve and the 
receptacle for the seat are formed so that the seat can easily be removed 
for inspection or replacement. 


Class 6.—FIRE-ARMS. 
Including — Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
550. W. J. Mureny, Richmond, Cork, “ Rifling.”--Dated 21st February, 
1872. 

The “invention consists essentially in rifling the barrels of fire-arms or 
the barrels or bores of ordnance with ribs or lands of a semicircular or 
other form, which are raised out of or above the circumference of the 
bore (which is cylindrical), and which raised ribs or lands are made so as 
not to extend the entire length of the bore of the barrel. The invention 
is also applicable to any other description of rifling or grooving. 


Class 7._FURNITURE AND CLOTHING. 
Including Cooking Utensils, be see ot Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

620. B. Huw, London, “ Stiffenings for boots and shoes,” —A communication. 

—Dated 10th February, 187: 
This invention relates to certain new and useful improvements in 
leather or other stiffenings for boots and shoes, and consists, First, in 
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constructing or forming the counter stiffenings of boots and shoes as 
follows:—The inventor cuts the back piece of the ful size of the 
stiffening, and upon this he pastes the succeeding pieces, which are 
regularly diminished in size, and then a thin cover or face piece of the 
same size as the back piece is pasted upon the whole. hen this is 
sufficiently dried the sloping edges are subjected to the action of rollers, 
and a stiffening is produced which has the desired bevel at the edges, and 
yet has a continuous surface upon both sides; and, Secondly, in a 
stiffening of leather or other material moulded in suitable dies either 
with a base or bend line, or else moulded to theexact form it is to occupy 
when incorporated in the boot or shoe. 
551. HL. Gatuacuer, London, “ Hat bodies.”"—Dated 20th February, 1872. 
The inventor makes gossamer and other hard or stiff hat ies with a 
soft and flexible band at that part of the hat which fits on the head, as 
well as a portion of the brim. This soft band is com of a layer of 
felt on which is applied a layer of horsehair cloth, and on this a strip of 
india-rubber webbing, the band being afterwards lined on both sides with 
waterproofed linen. This soft band forms the sides and brim of the hat 
body for about half an inch from the edge. The band is united to the 
hat body and the whole then covered in the usual way. 
562. G. Spricut, London, “ Manufacture of collars.”—Dated 21st February, 
1872. 


The invention relates to collars and other articles made of paper and 
textile fabric combined. Instead of using the adhesive material at all 
parts, it is only used at and near the — or other defined or required 
parts, so as to obtain flexibility. The blocks or rests for receiving the 
adhesive material have parts cut away where the adhesive material is not 
to be applied. 


Class 8.-CHEMICAL, 

Including Special Cnemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

510. A. Brown, London, ‘‘ Preparing the stalks of a certain vegetable fibrous 
substance for manufacturing purposes.” —A communication. —Dated 17th 
February, 1872. 

The features of novelty of this invention consist in operating upon the 
alfa plant with lye liquor rollers and rinsing, drying, combing, and other 
mechanism, which can only be perfectly understood by reference to a full 
description of the manner of operating. 

525. W. R. Lake, London, ‘‘ Cases ov vessels for packing caustic alkalies, dc.” 

—A communication.—Dated 17th February, 1872. 

This invention relates to a package for putting up caustic and other 
alkalies, acids, salts, or other materials, the said package being made 
from plaster of Paris or other material capable of withstanding the action 
of the said chemicals. The plaster of Paris is cut or moulded in a pro- 
tecting medium to form a package of the desired form capable of pro- 
tecting its contents against injury. Another essential feature of the said 
invention is the formation of the package by casting or moulding it, and 
sv uniting the head with the y that the same will be hermetically 
sealed. Another important feature of this invention is the arrangement 
of one or more discs or partition plates made of any desired material, and 
covered with a protecting compound within the package as the same are 
being filled with chemicals, so that each compartment produced will be 
of uniform or gvaduated capacity. 

547. 8. W. Rien, London, * Process for treating aluminows schist or shale.”— 
Dated 20th February, 1872. 

Schist is burnt in heaps, then saturated and soaked with water for dis- 
solving the chemical bodies ; the liquor is percolated through powdered 
agnesia to doubly decompose the chlorides, &c., which are afterwards 
ated by crystallisation or by acids. 

O71. E. Kontas, Irving, Ayrshire, “ Sulphate of soda, &c.”—Dated 22nd 
February, 1872. 

This invention relates to modifications of the processes described in 
specification No. 1642, of 1871, and consists partly in using any less pro- 
portion of iron peroxide than what is named in the said earlier specifi- 
cation, the actions of sulphurous acid and of air being alternated. The 
materials may be taken before the final portions of chlorine are driven off 





523, A. TyLor and F. G, Fieury, London, ‘‘ Regulating, controlling, and 
arresting the flow of liquids, and preventing waste.”—Dated 17th 
February, 1872. 

oun | een consists a Se ploy oy s ‘ - — 
ing the moving parts o' © apparatus er low liquid or 

fluid to flow through, by which means the employment of stuffing-boxes 

and cup leathers may be dispensed with. It also relates to special 
ans nate of apparatus designed to close automatically for preventing 
wi 

526. J. H. Jounson, London, “‘ Cordials.”—A communication.—Dated 19th 
February, 1872. . 

This invention consists in saturating with carbonic acid gas in as pure 
a state as it can be obtained, under p or otherwise, liqueurs or 
cordials, alcohclic or otherwise, such, for example, as . rum, kirsch, 
absinthe, ma uino, curacoa, and the like, whereby a new 4 
liqueur or cordial is obtained which is not only grateful tothe ite, but 
possesses stomachic properties not hitherto known, 

oS W. Grecc, Dublin, “* Lanterns and lamps.”—Dated 19th February, 
872. 

This invention relates to lanterns or lamps for burning paraffin or other 
oils, and is chiefly applicable to street, railway, and out-door lamps. It 
consists in attaching to one side of the lower portion of the frame of the 
lamp on the outside a small oil cistern or reservoir capable of holding a 
supply sufficient for eight to twelve hours burning. e cistern is made 
of metal, and extends around, or across, or part way around or across the 
bottom of the lamp. There isa small tube leading from this cistern or 
reservoir in connection with a wick holder or burner of the usual con- 
struction in the middle of the lamp. 

530. D. G. Low, Chelsea, U.S., “ Sail hunk.”— Dated 19th February, 1872. 

The — of this invention is to provide a simple, substantial, and 
effective device for connecting a jib or stay-sail with its stay, one which 
can readily be applied to the stay and sail, or removed therefrom with 
greater facility and ease than the hanks as ordinarily employed. This 
improved hank is intended as a substitute for the iron hank 
now in use on board of vessels of every description which employ jibs or 
stay sails, and are rigged with wire ropes or stays. The body of this 
hank is made of a metallic bar of a U shape, and is provided with a 
spring locking bolt passing through the lower ends of itsarms. The bolt 
is so applied to the body portion as to be incapable of | ing acci- 
den detached therefrom, while it can be readily drawn backward so 
as to afford a free open e to the eye of the hank. This bolt is pro- 
vided with a stud, which not only performs the function of rendering the 
bolt non-detachable from the main part of the hank, but that of locking 
the bolt when desirable. This bolt is also furnished with a spring, which 
not only serves to maintain the stud in its locking socket when the 
hank is locked, but allows the bolt to be thrust forward so as to withdraw 
the stud from its locking socket, and allow the bolt to be rotated and 
drawn backward, so as to give a free opening to the eye of the hank, and 
thereby enable it to be readily applied to a sail and its stay, or removed 
therefrom as circumstances may require. The said hank may also be 
employed as a shackle for blocks, and various other appliances used on 
shipboard. This improved bank is simple, strong, and reliable, not 
liable to get out of order, and very durable, and can be applied to a sail 
and its stay with facility in the roughest weather. 














536. W. R. Lake, London, ‘‘ Machines for cutting textile fabrics, leather, 
&c.”—A communication.—Duted 19th February, 1872. 
The First part of this invention relates to machines in which a recipro- 


547. A. ANNANDALE, Dunbar, N.B., “ Knotter plates.”"— Dated 20th 
February, 1872. 

Knotter plates are made in sections preferably and ai 
skeleton frames. The slits are cut by circular saws, between w! 
placed rollers for pressing upon the plate and smoothing the surface. 
549. J. Fiercner, Salford, Lancashire, “‘ Heat resisting packing for the 

stuping-boxes of piston-rods, dc.” —Dated 20th February, 1872. 

This invention consists essentially in constructing a durable packing 
for the stuffing-boxes of piston-rods, pump rods, valve spindles, 
the buckets of air and water pumps, and other similar purposes, an 
consists in the use of a chain band or elastic flat band made from copper 
wire and asbestos combined, or other metallic wire, such as brass, iron, 
or steel. This wire is woven into a flat cham band of any length or 

ith req’ and the asbestos is woven in and combined during the 
ae of man ure. The inventor does not confine bimself to a flat 
d, as it will be apparent it can be made round or square. This chain 
band of wire and asbestos eo paains is applied in the following manner ; 
that is, by la it round the piston-rod in a sufficient number of folds 
to fill the stuffing-box belonging thereto. The inventor also uses it as 
banding or webbing for the backing of wire gauze packing rings and 
for other sim: purposes. The inventor also manufactures a packing 
ring of wire a and asbestos combined, by introducing asbestos 
olds of wire gauze before it is folded and flattened. The 


in 
are 


between the f 
inventor then coils it round a mandril te form the packing This 
invention is invaluable for the steam engines of vessels and all other 


engines where superheated steam is used, as it will resist any heat used 
for such purposes. 
552. R. Hatrerstey, Manchester, “ Distributing printers’ type ready for 
hand or machine composing.”— Dated 2ist February, 1872. 
The object of the invention is to distribute type from column as used 
in ree p more particularly into lines of My ~ of the same character, as 
ired for i posing, and also directly into the type chan- 
nels or frames used in such machines, though the invention is applicable 
for distributing type down shvots or tubes into the ordinary *‘ case.” 
The invention consists in what the inventor terms a “distributing 
stick,” and in means for inserting a line of type at a time into this stick, 
which has a follower for pushing the type forward and a pusher and slide 
for discharging from the stick each type separately, when the end of 
the stick (whicb is held in the band of the operator) is brought over the 
channel to which the type belongs, each type being distributed into its 
proper place by an end movement given by the stick, which movement 
actuates a swing frame for di jing the pusher in the stick, and 
another frame having needles ry ® opposite each type channel to 
push forward each line of type as distributed. There is a comb piece 
that tes the placing of the stick, the teeth of which being of 
varying lengths also regulate the opening (by moving the slide in the 
stick) through which the type passes from the stick. There is also an 
elastic staple piece in each type channel for giving friction to keep the 
} in position, and pistons or other means are used for pushing up 
the end type of each class to facilitate hand composing. 
553. C. E. Zimpars, London, “ Self-acting pneumatic sire alarm.”—Dated 
Qlst February, 1872. i 
This invention is based upon atmospheric equilibrium, and consists in 
a new application of a column either of com or rarefied air 
hermetically enclosed in a metal tube, and giving an alarm on the least 
outbreak of fire. Branches open to the atmosphere are fixed at various 
distances on the metal tubes, which are to be stopped with a fusible 
material, such as wax, tallow, &c., and communicating with an air 








cating knife is used. These improvements consist in the arrang t 
of a spring stop in combination with the lifter of the presser-slide in such 
a manner that, when the presser-slide is raised and the spring stop is 
forced in and the lifter of the presser-slide is released, the downward 
pressure of the lifter retains the stop against the action of the spring, 
and by slightly raising the lifter the spring stop is released automatically, 
and the presser-slide can be brought in its working position by the aid 
of one head ; also in the arrangement of a protector covering the knife 
and forming a guard, and also a guide whereby the workman is enabled 
to direct the course of the knife ; also in the arrangement of an index on 
the protector to indicate the end of the cutting edge; further in the 
arrangement of a hollow column rising from the platform which supports 
the cutting mechanism and forming a passage for the belt which trans- 
mits the motion from the lower to the —— feed wheel ; also in the 





and with the iron as chloride, and this iron chloride may be separat 
from the sulphate of soda or of potash by dissolving it out with a small 
quantity of water. The solution of iron chloride may be added to fresh 
charges of salt, thereby supplying wholly or in part the requisite iron, 
which will be converted into peroxide by the hot air, the presence of a 
little sulphate being of no importance. Any iron salt that is convertible 
into peroxide by the action of hot air may be used instead of peroxide 
for mixing with the chloride of sodium or potassium. 


575. W. C. Sittar, Blackheath, Kent, R. G. S1tuar, Bolton, Lancashire, and 
C. Rawson, London, “ Treatuwg and deodorising human excreta.”— 
Dated 22nd February, 1872. 

This invention relates to the collection and treatment of human excreta, 
or night soil collected in privies, cesspits, dry closets, or otherwise than 
by water carriage. The said invention consists in the use of what is 
known as “ native guano” or of any of the mixtures of substances (berein- 
after termed the “ A B C mixtures”) used in the manufacture of native 
guano or of mixtures of the said native guano, and any of the ABC 
mixtures for deodorising or absorbing human excreta or night soil. 
Native guano is the precipitate obtained by treating sewage with the said 
\ BC mixtures, as described in the specifications of letters patent 
No, 1054, 1868, and Nos. 364, 679, 1354, and 3399,11870. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2461. W. R. Lake, London, ‘* Blectro-magnetic signalling apparatus.”— 
A communication.—Dated 19th August, 1872. 

This invention relates to improvements in the construction of sema- 
phoric railway signals actuated by electro-magnetism, and to means for 
operating the said signals or causing them to be operated. The said im- 
provements consist, First, in improved modes of constructing semaphoric 
railway signals both for day and night service. Alsu in the combination 
with a signalling apparatus of an electro-magnet constructed to be 
actuated wholly or partially by axial magnetism. Also in means for 
utilising the residual or permanent magnetism remaining in an electro- 
magnet after the exciting current has been interrupted. Also in an 
arrangement of electrical connections between two stations, by which a 
signal after having been set at one station can only be released at the 
other station. Also in means for limiting the extent of an electrical 
circuit wherein the rails of « railway and the axles and wheels of a pass- 
ing locomotive or carriage become a part of the circuit. Also in the 
combination of a visual or semaphoric signal, so constructed and arranged 
as to be seen from a distance by the engine driver of an approaching 
locomotive, with the rails of a railway when the said rails form a portion 
of an electrical circuit. Also in the arrangement of aseries of semaphoric 
signals operated by electro-magnetism at suitable intervals along the line 
of a railway in combination with a corresponding series of circuit closers 
capable of being operated automatically by the passage of a locomotive or 
train ; lastly, in the combination of a circuit closer with an electrical 
circuit composed of wire, the rail or rails of « railway track, and the axle 
and wheels of a passing locomotive or carriage. 


2493. G. Haseitine, London, “ Electrical apparatus for curing nervous 
affections.” —A communication.—Dated 22nd August, 1872. 

This invention consists in the bination with a suitabl of 
electricity constructed and adapted to be secured to and worn upon or 
around a person’s head of a battery or batteries for generating electricity, 
whereby the therapeutic effects of electro-galvanism upon the nerves of 
the head may be obtained in a simple, convenient, and effective manner. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
512. B. Hunt, London, “ Pottery ware.”"—A comnunication.—Dated 17th 
Febriary, 1872. 

This invention relates to certain simple and useful improvements in 
the manufacture of pottery ware, and in ap tus therefor. The appa- 
ratus employed consists mainly of a vertically reciprocating core entering 
« mould from above, and a similar scelnouens piston or plunger 
entering the same (when the plastic material to form the vessel is therein) 
from beneath, in combination with a peculiar arrangement of cams and 
other details of construction whereby the said parts are operated. The 
essential objects of the invention is the facilitation of the fact 
of pottery ware, and the provision of a simple and effectual means 
whereby the same may be removed from the machine. The latter means 
consist in forming an air _—- and valve through the core, so as to 
allow it to part readily from the vessel when formed. The core and 
mould have likewise a coating of plaster to facilitate the removal of the 
article when formed therefrom, thereby dispensing with the use of oil as 
hitherto necessary. After the vessel is formed the plunger is caused to 
raise it to an accessible position, so that it can be readily removed. 


O19. W. F. Hesnuysen, London, “ Automatic fluid regulator.”—Dated 17th 
Tis invention consists. in lining that { the supply pipes wh 
This invention consists part o © supply where 

the aut tic water regulator is joined with on edie tube inside, 
which is compressed by a plunger barton 9 a hole in the pipe; an elastic 
face, a disc, and the plunger is contained on and in a cytinder and made 
air-tight by a metal cover; the air is compressed in this cover by the 
water or other fluid, 
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arrang t of a gr stop under the lifter of the presser-slide to 
regulate the distance between the lower and upper feed wheel, and to 
revent the upper feed wheel from striking pn 2 the surface of the 
ower feed wheel ; further, in the arrangement of a cog wheel on the 
side of the lower feed wheel to transmit its motion to the upper feed 
wheel, while the working surface of the lower feed wheel is left smooth ; 
also in the arrangement of an eccentric pin forming the bearing for the 
pinion which gears in the cog wheel attached to the feed wheel, so that, 
if the feed wheel is adjusted up or down, the position of the pinion can 
be regulated ; also in the arrangement of a lever and pulleys in combi- 
nation with the presser-slide and the belt, transferring motion from the 
lower to the upper feed wheel in such a manner that the tension of said 
belt can be regulated ; further, in the arrangement of a rod extending 
up through the hollow guide bar of the sleeve which transmits motion to 
the cutter bar ; also in the arrangement of a cam lever acting on the feed 
bar, so that by moving said cam lever the feed motion can be regulated ; 
further, in the arrangement of a sleeve moving up and down on a guide 
rod, and provided with a circular flange, whereby the cutter bar can be 
swivelled all round without being thrown out of gear. The Second part 
of this invention relates to machines for cutting textile fabrics, leather, 
paper, and other materials, in which an endless band saw is used as the 
cutting instrument.’ The said improvements consist in the arrange- 
ment of one or more guide pulleys in the rear of the drum over which 
the ondless band saw runs, in such a manner that the distance between 
the upward and downward branches of the saw can be increased to any 
desired extent ; also in combining with the endless band saw a guide 
which passes with the saw through the cut, so that the saw is prevented 
from being twisted ; also in the arrangement of an upper and lower feed 
wheel geared together in such a manner that the material to be cut is 
uniformly fed towards the saw ; also in the arrang t of a protect 
for the purpose of preventing persons from injuring themselves with the 
saw, and also to act as guide ; in the arrangement of a foot lever to 
control the position of the presser-foot without the aid of the hand ; also 
in connecting the feed wheels with the driving shaft in such a manner 
that a continuous feed motion is produced. 
540. D. Stevens, Townshend, Cornwell, ‘ Machines for grinding or reducing 
ores, &c."— Dated 19th February, 1872. 

This relates to apparatus or machines (suitable for wet or dry grinding, 
principally the former) having a similarity in their general motions to 
ordinary horizontal millstones and appliances used for grinding grain. 
First, the bed grinding surface is formed of combined hard and soft 
metal, and the runner of hard metal; or the bed is of one quality of 
metal and the runner of another. Iron is preferred. Secondly, the 
grinding surface of the bed is concave and the runner convex. Thirdly, 
the leading edges of the shoes of the runner are bevelled at the furrows 
or —— ons, and led from eccentric points at the eye to the skirt. 
Fourthly, the runner is formed with through g8, so that feeding 
may be dune through them as well as through the eye. Fifthly, a sleeve 
rises from the upwards near to the top of the driving spindle, and is 
covered by a thimble which couples to the runner for the purpose of pre- 
venting escape and damage. Sixthly, the finely ground material in wet 
grinding is allowed to flow through an annular opening between the case 
and a rising piece from the runner, such opening being near the centre, 
so that only finely ground articles shall be delivered. Seventhly, the case 
is adjustable in wet grinding, so that by raising or lowering % the sub- 
stance will be discharged into a finer or coarser condition. 


541. 5 B. KEELING, London, “ Preserved meats, d&-c.”—Dated 20th February, 


This invention consists in a vessel composed of a plate or dish carrying 
a series of superposed rings or divisions rising to any desired height. As 
the preserved meat or other contents of the vessel is consumed or cut to 
the level of the top of a ring or division, that ring is removed, and so on 
successively down to the lowest ring or division, so that the carver may 
always cut the meat or other contents horizontally, and the dish always 
remains filled as it diminishes in height in a greater ratio than the con- 
sumption of the contents. The lid fits on to each successive ring; a 
damper is used to preserve moisture and the article of food into the 
dish when soft or warm. Small —— are placed within the dish at 
the bottom to keep the contents from shifting while being carved, and a 
reservoir for ice or water is provided into which a cloth (placed over the 
vessel when removed from the table) dips to keep the contents cool. 


544. H. D. P. Cunnincuam, Alverstoke, Hampshire, “‘ Fork rds,” —Dated 
20th February, 1872. sealing Pot 
ante, ant, has a coun! ise below the 
en 


guard turns on an 
fork, so that the guard rises wh ¢ fork is taken up for use. 


545. W. E. Newton, London, “Lithographic printing machinery.” —A 
communication.—Dated 20th February, ter oe 





This invention consists, First, in improved means for my ed th 

Sis sahiia. ek eke oe ne Ay ithogra) ~ 
; and, Secondly, e reciproca’ 

tables, so as to be capable of receiving two or more is te penal 


from simultaneously. 


446. J. A. Jaques, Tottenham, Middlesex, aud J. T. OAKLEY, Bermondsey, 
“‘ Grinding and surfacing articles made of iron or steel.” —Dated 20th 
February, 1872. 

on invention relates to i for which 

“4 y4 Halerd 





Pp its upon an i 
ohn 





(in j Fanshawe) obtained 
letters = dated 8th March, 1869, No. 697, and has for its object to 
render the invention therein set forth more generally useful. 





. e air chamber is expanded by the compression of air in the 
tubes, which prevents the action of the a . On the outbreak of « 
fire the heat is conducted by the tube to the nearest branch, which melts 
the fusible material and allows the compressed air to escape, causing the 
air chamber to collapse, which sets the alarm in motion. By reversing 
the action or rarefying the air in the tubes the same result will be 
obtained. 
564. C. MacpHerson, Edinburgh, “ Ventilating sewers and drains.”— Dated 
2lst Mebrvary, 1872. 

The mode of effecting this is by exhibiting charcoal or other disinfectant 
properly placed and protected in the sewers ur drains at points whcre the 
gases are evolved, or to which they naturally gravitate. 


567. J. Rust, London, “Composition for sanitary or other purposes.” ~— 
Dated 22nd February, 1872. 

First, the inventor ae glass of any kind and grinds it to powder, 
and mixes it with the same weight, or thereabouts, of sand or ground 
flints. He then places the mixture in a reverberatory or other furnace, 
and fuses the mass. When fused and cold it is reduced to powder, which 
is pressed into moulds in a dry or a damp state (if glutinous liquid be 
added). Secondly, he places the blocks or moulded pieces in a kiln and 
bakes them. When cold they are fit for use, and may be polished or 
otherwise or ted. To prod a cheaper material, the fused 
mixture as it comes from the furnace is reduced to powder and mixed 
with two parts or more of sand or ground flints, and one or thereabouts 
rd — clay or other clay, which is pressed into moulds and baked as 

ore. 

568. F. W. Lawson end E. G, Frrron, Leeds, “‘ Driving machinery.”—Dated 
22nd February, 1872. 

This provisional specification describes an instrument for moving belts 
on to their driving pulleys, also applying a loose sleeve to the dri 
shaft to prevent the belt lapping around it. 

570. J. Cameron, Hulme, Lancashire, ‘‘ Bending machines.”—Dated 22nd 
February, 1872. 

This invention consists in making the top roll rather shorter than the 
two bottom rolls, so as to allow it to be withdrawn from its end 
by sliding back ; the end of the roll —- beyond the end frame, so 
as to admit of a long socket or porter being fixed or connected to it ; 
this bar is made abvut the same length as the roll, and on its extreme 
end is hung a balance weight, which is easily lifted on or off by a screw. 
When the plate has been 1olled the top roll is moved endwise and 
swivelled partly round to allow the bent plate to be taken off. 

572. B. Hunt, London, “ Leather.”—A communication.—Dated 22nd Feb 
ruary, 1872. 

This invention relates to impro ts in the facture of leather 
by the use and employment of the various p and chemical agents 
or positions as inafter described. In the manufacture of leather 
according to this invention 1 


d distinct in 
themselves, but having 

















2 are we, 

such a relation as to be coefficient in producing 
the general result. - The processes are four in number, viz., liming, bating, 
tanning, and whiting. In the liming process the following ingredients 
are employed: water, lime, sal-soda, and chloride of ammonia. Atver 
thoroughly mixing the ingredients the skins or hides are allowed to 
remain therein days, after which they are taken out, the 
hair removed, and then soaked in a vat of fresh water for one day. After 
removing the adhering flesh and lime the skins are ready for the process. 
of bating. In the bating process water, brimstone, potash (or lye of 
ashes), sal-soda, and chloride of ia or gas ia are employed 

After these ughly mixed the skins are allowed tu 





ents are thoro 
remain therein one day, after which they are taken out and the adhering 
lime removed, when they are ready for the provesss of . In the 
tanning process the following ingredients are employed: water, pyro- 
ligneous or acetic acid, lye of ashes or its equivalent, and terra Dyan 
or its equivalent. the ingredients Noma 4 the skins are 
left therein from eight to eighteen days, when they be ready for the 
process of whiting, which immediately follows that of tanning; water, 
salt, and sulphuric acid being employed and mixed in suitable propor- 
tions. The skins remain therein one day ; they are then immersed in a 
vat of clear water, after which they are ready to dry. 

573. R. Etspon, Brockham, Surrey, ‘‘ Conversion of cast iron into steel or 

wrought iron.”— Dated 22nd February, 1872. 

This invention consists, First, in cmuteing salts, such as the nitrates or 
chlorates of soda or — to the upper surface of molten cast iron 
instead of = lower to e od Bd —— ; ereee. | ina aac ed 
apparatus for carrying out process. A syphon-shaped converter 
ra over one branch of which, when the c! of cast iron is poured 
in, a vessel containing a measured quantity of the salt is quickly placed 

secured. The iting gas operating downwards and ig 
through the metal effects the desired chemical changes. The converter is 
mounted on an axis, and may be turned down thereon to be heated by a 
heating furnace adapted for that purpose, or to pour the converted metal 
‘rom. 
576. W. E. Newton, London, “ Hoisting apparatus.”—A communication.— 
Dated 22nd February, 1872. 

This invention relates to hoisting nie for buildings of various 
kinds, in which the hoisting car or platform is designed to pass up and 
down through a series of floors or rooms one above the other. 

579. W. R. Lake, “ Cutting, shaping, and polishing or finishing 

marble, &c.” —A communication.—Dated 22nd February, 1872. 

One part of this invention relates to a head that can be rapidly rotated 
vided with di d cutters so that, while each cutter 





finish preferal formed of brass. The Second of 
the said invention relates to cu’ as with a saw into marble. For this 
a@ small round vertical is used, which 
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580. J. G. Weir, London, ‘‘ Sewing machines and sewing machine needles.” 
—Dated 23rd Februavy, 1872. 

These improvements relate. First, to a novel tension device for sewing 
machines. The reel is held between two cones, one of which is adjust- 
able, and the operator is thereby saved the trouble and inconvenience of 
rethoving and replacing any nuts, springs, | cones, or other parts in 
removing and replacing the reels or spools. § ly, toap iar con- 
trivance for so operating the feed mechanism that the same will act when 
the driving wheel is turned in either direction. For this purpose the 

tentee places on the under shaft two cams or eccentrics, one of which 
Te fixed and the other loose on the said shaft. The loose cam is driven 
by the fixed cam in such a manner that, whether the driving wheel is 
turned either forward or backward, the feed will always take place at 
the proper moment. Thirdly, to means whereby the patentee insures 
the ready insertion of the needle in the correct position in the needle 
bar. For this purpose he forms a projection on the needle and a groove 
in the needle bar. Fourthly, toa contrivance for regulating the length 
of the switches. To the head of this regulating screw he attaches a 
small handle, which is arranged to prevent the turning of the screw too 
far in either direction. In combination with this regulating screw he 
uses a tightening screw and a pressure block or hi pensate 
for the wearing of the regulating screw, and so obviates the necessity of 
removing the same and replacing it by a new one. 

582. S. Wairnam, Wakefield, Yorkshire, ‘‘ Pile for bloom for weldless tires, 
made of either iron or steel.” —Dated 23rd February, 1872. 

The fire pile for the bloom is formed as follows, viz. :—A coil of iron 
must be made to form the bottom of the pile, or wood may be used 
instead. Then pile the iron or steel upon the coil. Any required number 
of coils (or rings) may be used for the inside of the pile, which must be 
of strong tensile iron or steel, of say six or eight rings, of about one inch 
and a-half square each. Those piles of iron or steel must be piled on 
each other. Then fine-grained iron or steel may be piled outside those 
rings at any angle that may be required. It is not requisite that this 
iron or steel shall be of any particular section. But it is recommended 
that the outer bars should be of the section hereunto annexed, which 
would better insure the solidity of bloom, viz. :--The iron or steel can be 
rolled or hammered into any shape or form that may be desired or 
required. The quantity of the iron or steel used must be guided by the 
size of the bloom itis desired to make. But it is recommended that in 
all cases the external iron or steel should be twice the thickness of the 
internal rings, in order to obtain a geod wearing surface. When thepile 
is once formed it may be hammered and rolled in the usual way to any 
size required. By the before-mentioned methods the following results 
are obtained :—First, less liability to cross fracture by contraction or 
otherwise ; Secondly, great tensile strength ; Thirdly, greater economy of 


manufacture ; Fourthly, a greater certainty of welding the material in 








the process of manufacture; and Fifthly, a good wearing surface and | 


lamination is avoided. 
585. B. J. B. Miuus, London, “ Railway rails or bars.”—A communi- 
cation.— Dated 23rd February, 1872. 

This invention consists in constructing a T rail with apertures, 
recesses, or cavities in its web, so that its weight may be much reduced 
without serious diminution of strength. 

587. W. E. Gepar, London, “ Rolling mills or machines for manufacturing 
bar ivon.”—A communication.—Dated 23rd February, 1872. 

This. nvention relates to certain improvements in rolling mills or 
machines for — bar iron, whereby iron bars having both round and 
square parts or other different sections shall necessarily be rolled of 
exactly equal diameter in both round and square parts or other sections. 
The improvements consist in placing immediately behind two horizontal 
cylinders, grooved partly round and partly square, or other varied sec- 
tion, two vertical cylinders having exactly similar grooves, and in placing 
between the horizontal cylinders and the vertical cylinders a con- 
tinuous guide to take the iron as it issues from the horizontal cylinders, 
and guide it into the vertical cylinders. 

589. J. Swinve.is, Stockport, Cheshire, “‘Self-acting equitibrium tilt.”— 
Dated 23rd February, 1872. 

The barrel to be tilted is placed on a frame having below each side a 
block curved at its under surface, somewhat similar to the sole of the 
human foot, and these blocks are placed on the ordinary stillages. The 
curved blocks are a little nearer the front end than the back, and at the 
front or tap end of the frame carrying the barrel there is a weight tu 
counterbalance the difference in the weight between the front and the 
back. When the barrel is full the curve! surfaces rest both upon the 
middle and heel part of the curve, but when the barrel is being emptied 
the curved surfaces move on the stillage, and with them the frame and 
barrel, so gently and yet so efficiently, that the contents will always be 
kept clear. 

590. E. T. Hucues, London, “ Machines for sewing boots and shoes,”—A 
communication.—Dated 23rd February, 1872. 

This invention relates to an improvement in machines for sewing boots 
and shoes. The First part of the invention is for sewing turned work or 
attaching the welt to the upper, and the second part for sewing the sole 
to the welt. The invention consists, First, in a shuttle-race arranged at 
the sole of the shoe, and in such position that the needle pusses through 
the race at an angle or diagonal to the path traversed by the shuttle 
rather than at right angles to such path, as common in other sewing 
machines. Secondly, in imparting to the shuttle a retreating movement 
after the two threads have — drawn taut just as the needle is reach- 
ing its extreme back movement. Thirdly, in the arrangement of a 
lubricating device in connection with the shuttle-race, so that the point 
of the shuttle will receive a slight amount of lubrication at each throw. 
The Second part of the invention consists in a work-plate of peculiar 
form, whereby the inventor is enabled to employ a shuttle or lock-stitch 
in welted work. 

593. J. Quick, sen., J. Quick, jun., London, and A. Cooper, Twickenham, 
“ Signal lanterns.”—Dated 23rd February, 1872. 


This invention is designed to prevent mistakes in signalling by indi- | 


cating to the railway guard, signalman, or other person using or having 
charge of the lantern or lamp the colour of the light or signal that is being 
displayed for the time being by the lamp, for which purposes the lantern 
or lamp is constructed or provided with a reflecting or other indicating 
surtace or surfaces, which may be formed with or attached to the lantern 
case, door, or frame, or the external surface of the bull’s eye frame or case 
of the lantern may be adapted to form the indicating surface. The indi- 
cating surface or surfaces is or are arranged in position for receiving 
some of the rays from the flame or light used for making the required 
signals, which rays are projected against or caused to impinge upon the 
a su~face or surfaces, which, by their position and arrangement, will 
indicate to the operator or person in charge of the lantern or lamp the 
colour or character of the signal that is being displayed. 

600. J. W.* Woop, Harwich, ‘‘ Stopping holes in ships, &c.”—Dated 26th 

February, 1872. 

A flat bar long enough to cross the hole perpendicularly with a slit to 
half its length, is jointed in the centre to a threaded bolt ; the flat bar 
being passed through the aperture to be stopped falls by its own weight 
wross the outside of the aperture. A plate is then passed over the 
threaded bolt, and a nut on the bolt is screwed up tightly against the 
side. 

606. S. T. Vanet, Paris, ‘‘ Waterproofing all sorts of tissues, &c.”—Dated 
26th February, 1872. 

This waterproofing composition is composed of a mixture of sulphate of 
potash and of alumina with stearic, margaric, or other fatty acid, or of 
oxide of iron and alumina, or again, of chloride of tin or acetate of lead 
and stearic or margaric acid. Oleic acid may also be used, and Marseilles 
or other soap of like nature. The material to be waterproofed is passed 
several times through a bath prepared with the above composition, and 
when withdrawn the moisture should not be wrung from it, but it should 
be dried before a fire or in a drying atmosphere. Previously to water- 
proofing woven fabrics they should be treated with a mordant composed 
of alum, soda salts, and cream of tartar. 

609. A. M. Ciark, London, “‘ Finishing horseshoe nails.”—A communication, 
— Dated 26th February, 1872. 

The invention relates to machinery for hardening and finishing horse- 
shoe nails, in which the guide of a feed screw, used to conduct the nails 
to the pusher for delivery to the dies, is arranged to change the nails from 
a vertical to a horizontal position, so that they can be delivered to hori- 
zontal dies, this result being obtained by the combination of a scroll- 
shaped or approximately scroll-shaped guide with the feed screw. Also 
to the arrangement of the pusher, roller die, and operating devices 
therefor, in such manner that the nail will be pushed forward when the 
roller die is over the bed dic. 


616. V. Basion, Paris, “‘ Measuring the delivery of gaseous, fluid, or other 
currents.”—Dated 28th February, 1872. 

The object of the present invention is to instantly indicate or measure 
the delivery of gaseous or fluid currents. This is effected in the following 
manner :—The gas or other current is admitted through a tap or taps of 
variable orifices (to be employed at will) into a chamber, the pressure of 
the current in the ch indicated by a manometer; from 
thence it through a tap ow the burner, and the pressure 
of supply thereto is indicated by another manometer; thus both 
the pressure of the current in the chamber and the ptessure of supply to 
the burner are both indicated by separate manometers. 

631. C. H. BE. Branpaver, Birmingham, ‘ Metallic pens.” —Dated 29th 
February, 1872. 

This invention consists in providing pens with two or more sets of nibs 

side by side, and at a distance a ual to the parallel or 





arranged eq 
doubled lines tobe made. The upper side of the body of the pen has an 
ink reservoir or recess, which assists in su 
sets of nibs. 


ying ink to the two or more 


Pens so made have a forked appearance at the front or 
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| vessel on the opposite side, which is thereby correspondingly lowered. 


writing end, the branches of the fork constituting ihe several sets of nibs 
described. These pens are principally useful in ornamental writing, 
where the down or up and down strokes require to be doubled or | 
trebled, or consist of two or more parallel lines, the whole of the sets of 
nibs being in contact with the age in making the doubled down and up 
strokes, and one set of the nibs only in making the occasional single 
lines of the up strokes. 

635. A. M. Crank, London, “ Saws.”—A communication.—Dated 29th Feb- 

ruary, 1872. 

The saw teeth are made with two cutting points, with a cutting edge 
on each face, their outer cutting edges being inclined inward from the | 
point. The two points of the tooth are dressed to cut on one side of the 
kerf, and the next cutting tooth is dressed to cut on the other side of the 
kerf. Alternately with these cutting teeth are clearing teeth, which 
remove the wood from the kerf. 

1167. J. Camppeit, London, *‘ Mode of getting at the external bottom of 
ships.”—Dated 19th April, 1872. 

The object of the invention is to heel over vessels and raise them on 

one side sufficiently to get their keels out of water by weighting the 


When the vessel is heeled over its keel and lowered side are respectively 
supported on blocks, and the level of the water in which the vessel floats 
is lowered as required by ordinary means, if in a floating dock, or by the 
falling of the tide if the vessel be supported on a sheltered shore with a 
bank prepared to receive the lowered side of the vessel. 











THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On “CHANGE IN BIRMINGHAM: Tendency to ease in price—QUOTA- 
TIONS OF GOOD FIRMS DOWN 20s, : The drop insufficient to court 
business—WHAT THE BUYERS WANT: Their terms impossible of 
acceptance, and why—PiG Iron: A few shillings drop in some 
cases—COoaL: A better supply, but high prices: The colliers 
opplying for a rise—THE SINKING FOR THICK COAL UNDER THE 
RED ROCKS : The prospects discussed. 

THE effort to keep up prices is being continued with much per- 

severance, but with no very marked success in other than the 

cases of much conspicuousness, The Earl Dudley, Messrs. 

Sarrows and Hall, and such like firms, who havea tolerably good | 

stock of orders upon hand for their first-class bars and plates, are 

firm at their existing quotations, because they have enough work | 

at present to keep them fairly employed ; but it cannot be said | 

that certain other firms are so strong in their wrices. To-day a | 
t 





y aex 
quality of the iron that he rolls was ready to book orders at £14. 
This, however, was not drop enough to secure many orders. Mer 





chants have orders to give out, but they will not part with them 
till such bars as those of which I am now writing can be had at 
| £12. They are not, they say, unreasonable, but they believe that 
' at that figure a good article ought to be purchased. Nay, further, 
they say that beyond that price advances ought not to have gone, 
and they quote as evidence of the truth of their position, that 
so soon as £12 would not buy a ton of bars that would 
well bear manipulation on the smith’s anvil, then the demand 
fell off. £12 is greatly above the price of the average of years. 
The average in the twenty-two years ending with 1871 was under 
£8, and £8 was the “‘ list” price of bars at this time last year. 
Before £12 can be the price in the general market first-class firms 
have to reduce their prices quite £2. That they shall be able to 
do this within a reasonable time such firms are altogether disin 
clined to admit. They point to the high price of fuel, and pigs, 
and labour, and to the yet higher prices for the last-named, that 
they will soon be compelled to pay under the terms of the agree 
ment with their hands to which they are committed under the 
conditions regulating the operations of the Conciliation Board. 
| Everything will, however, depend upon the winter demand. 

This, at present, is not likely to be great, if the prices are not | 
brought down ; for merchants will not risk their reputation with | 
their customers for giving out orders at the lowest point, if no | 
considerable easement ensues, They do not think it is likely that, | 
with all the conZitions now surrounding the trade of a character ! 
to uphold prices considerably above the average of past times, a 
reduction in the next twelvemonth to anything like the point 
from which the spring forward began a year ago is likely. Hence | 
they point to £12 as possible, and as a quotation that the market | 

' will bear, whilst for the choice brands such as are rolled at the 
| Al houses £14 would not sometimes be objected to. 

A little approximation to the usual proportions between sheets 

and bars will have also to be made before there is a good trade 
again in sheets. The great mills are beginning to want orders for | 
this denomination of iron ; and between 20s. and 40s. lower than | 
nine days ago would have been accepted to-day for good sheets 
| fit for the galvaniser’s severest work by a firm of excellent standing 
in respect at once of pecuniary position and also qualit}. We 
were unable to learn that much success attended the offer. Other 
firms, less conspicuous in position, but who are fast rising inte 
»0sition, are getting short of orders also for sheets. Rather than 
on. the direction which, it is feared, has set in, these firms 
decline to offer. They prefer to work short time rather than, by 
appearing to want trade, necessarily invite merchants to conclude 
that they are in that position, and therefore must accept lower 
rates. Their conviction, like that of the merchants, however, is 
that the present high quotations are a mistake, and that they must 
come down a little ,before much improvement in the demand will 
be noted. 

Here and there makers of sheets have accumulated stocks of 150 
and 200 tons. Such men, who refused £21 per ton three weeks 
ago, are now offering them to galvanisers at £19, without securing 
sales. Galvanisers have themselves stocks that they have been 
accumulating also for the rise. For none have they given more 
than £17, and at that price have bought only few. 

Recent events, in a financial sense, are discouraging exports to 
Australia or elsewhere, and excepting in very safe business all ex- 
porters are displaying some shyness. 

Pigs were to be had a few shillings cheaper in some instances 
to-day, but the bulk of the salesmen affirm that, owing to the 
price that has to be given for minerals, coke consumers must not 
look for much relief at present, though favoured consumers might 
have secured some little relief upon such terms. The quotations 
to-day in the open market were :—Cinders, £6 to £6 5s.; all mine, 
£8 to £8 5s.; Shropshire cold blast, £9 5s. to £9 7s. 6d. 

Coal keeps very strong in price, though in somewhat better 
supply, and the effort which is being made to secure another 6d. 


| 
maker of bars who may 1 upon for 7 
| 








| shire field will 


the Heath sinkings were not successful because of the locality on 
which the pits were opened, Sir Roderick Murchison was quite 
right when he asserted that there was valuable coal under the 
Permian formation, At a more recent date there has been « 
sinking farther away from the fault, also on the west of it and 


| through the Permians, but more in a southerly direction. Those 


sinkings are known as the Bullock’s Farm. There the thick coal 
has been found, and the proprietor is working away in the direc 
tion of the fault, bringing out much valuable c .al as he proceeds, 
and there is at present no indication of its absence. In the course 
of the sinkings at Bullock’s Farm a strip of bright black coal was 
come upon at a depth of 70 yards, still in the Permians. It is 
this same seam, but thinned down to about Gin., that 
has been met with in the Sandwell sinkings. The seam is locally 
termed by many the black ring, It contains numerous fossil 
plants of the coal period, and has the customary shale roof and a 
fire-clay floor, This having been met with at a depth of 200 yards, 
shows that the strata dips at the correct angle shown by the 
experiments at Bullock's Farm, for the dip between that pit and 
the Sandwell sinkings is at an angle of ten degrees. This would 
directly indicate that the welcome black ring would be found at 
the depth at which it has been actually proved. Supposing that 
on the east side there should be found the same coal measures as 
are proved to exist on the west side at the Farm Colliery, and 
that the strata beneath the thin seam that I have mentioned 
continues the same as at the Farm Colliery, then the thick coal 
will be found by the Sandwell people at a depth of 480 yards from 
the surface. The Sandwell sinkings on the east of the fault are 
nearly opposite the Bullock’s Farm sinkings on the west. That 
circumstance, together with the fact of the finding of the black 
ring, is decidedly encouraging to the speculators, nearly all of 
whom are practical men, and have a very firm belief in the 
existence of the famous thick coal at the place which they 
are exploring. The people who are the most anxious in the 
matter hope that the shaft has been sunk far enough away from 
the fault, which is of great worth. Others, again, who fear the 
thick coal may not be found in its purity intact, believe that it 
will be found split up. Others, again, are of opinion that 
not the Staffordshire thick coal but the coals of the Warwick 
be found thereabouts. But whether the 
thick coal should be found broken up, or whether the Warwick 


shire seams are found, the experiments will be attended 
with abundance of profit to the shareholders of the 
concern, The prospects of the leading industries of this part of 


the kingdom will be immensely improved in any event short of 
downright failure. Failure no one on ‘Change this afternoon was 
disposed to anticipate. That there is immense store of coal at 
workable depth under the Permians no one now has any doubt, 
since Sir Roderick Murchison, more recently backed up by Pro 
fessor Ramsay and the Coal Commission, has spoken so positively 
on the subject. If success attends the Sandwell sinkings then 
very great encouragement will be held out to similar experiments, 
not only in this district and on to Shropshire, but in mony other 
parts of the kingdom which have been pointed to by the geologists 
as very promising fields for investigation. 








NOTES FROM SCOTLAND. 
(From our own Correspondent ) 


THE GLASGOW PIG IRON MARKET: Blowing out of furnaces—THE 
COAL TRADE: Demoralisation of the mining population—Suir 
MENTS OF COAL AND IRON—THE Stroscross Docks—DIvERsIo» 
OF THE FORTH ANDCLYDECANAL— MEDICAL ATTENDANCE ATIRON 
WORKS AND COLLIERIES—SUGAR MACHINERY—UNFAVOURABLE 
PROSPECTS OF THE SHIPBUILDING TRADE—A NEW LIMITED 
LIABILITY COMPANY, 


THe tone of the Glasgow pig iron market remains firm, and 
business has been done during the present week up to 130s. cash, 
the average price for warrants being 128s. The demand from 
America has slightly improved, but this is due no doubt to the 
approaching close of the shipping season. Those who have con 
tracts on hand for abroad are trying to have them worked off as 
rapidly as possible. But the still unsettled aspect of the labow 
market prevents a full quantity of work from being turned out in 
the mines and blast furnaces. The actual production of pig iron 
at the present time is less than it bas been at any time during the 


| last three years, the restricted output of coal and ironstone, and 


the irregular operations of blast furnacemen, having led to several 
furnaces being blown out. The inevitable tendency of this state 
of matters is to keep up the prices of iron, and so long as work- 
men maintain their present attitude there is little likelihood of 
rates being reduced, unless, indeed, the demand is supplied else- 
where. 

So far as the coal trade is concerned, there is little fresh to 
report, but the miners are still agitating for the amelio- 
ration of their condition ; and as they live in a state of chronic 
discontent, they will certainly continue these tactics until they 
are compelled by the exigencies of the market to desist. In not a 
few instances the miners are now earning 10s. per day of eight 
hours. This wage can almost be had anywhere, and its accessi 
bility is ruining the miner morally and socially. He is becoming 
more lazy, dissatisfied, and vicious than ever. I have the best 
possible reason to know that in several of the principal mining 
districts in the West of Scotland drunkenness is on the increase. 
The miner does not know what to do with his money. He is 
supplied gratuitously with his fuel for the most part, and in not a 
few instances he holds his dwelling free of rent. His living, 
otherwise, is inexpensive, and if he works two days in the week he 
will earn sufficient to procure victuals and leave a margin for 
dissipation. The shipments of both coal and iron from the Scotch 
ports have been fully up to the average for the past week. 

The construction of the first portion of the Stobcross Docks, for 
which the trustees of the Clyde Navigation obtained parliamentary 
powers in June, 1870, is about to be commenced forthwith. The 
contract has been given to Mr. Hunter, of Edinburgh, and only 
comprises about one-third of the work to bedone. The price to be 
paid to the contractor is £159,000. As to the character of the 
work, I may mention that the dock is designed on the plan 
of a tidal basin, and will have an entrance 100ft. in width, 
at which a swing bridge will be erected. The cylinder walls 
extend to about 500 yards, and the concrete rings for the 
foundations, which will be sunk in threes, will have a depth 
of 50ft. below quay level, and will finish at a height of 3ft. 





a day rise in wages prevented any ease resulting from the less 
reluctance of the men to work. 

As to the trial sinkings for the thick coal beneath the Permians, 
on the estate of the Earl of Dartmouth, at West Bromwich, the | 
feeling this afternoon was decidedly hopeful; at the same time, | 
alike scientific and practical men were cautious in the ex- 
pression of any positive opinion as to the ultimate result. The 
sinkings are being made on the east side of what is known as the 
Great Eastern Fault. This formidable bank of Silurian deposit 
has hitherto formed the boundary of the Staffordshire Be ld. 
About the district in which the Sandwell sinkings are being 
carried on the known Warwickshire field occurs further afield on 
the east of the fault. Between the fault and that field there is a 
considerable extent of improved ground. In that improved 
portion the Sandwell sinkings are being conducted. On the 
western side of the fault the late Earl of Dartmouth sunk, upon 
the recommendation of Sir Roderick Murchison, expecting to find 
the thick coal under the red sandstone. The trial, however, 
was made too near to the fault, which, at a depth of 
266 yards, entirely cut off all chance of finding coal, for 
the miners then came upon the Silurian deposit, or, in 
other words, a portion of the fault that originated in geological 
history long before the coal was formed. These sinkings were 
called the Heath Pits, and they were carried on more to the north. 
ward, but on the west, or Staffordshire side of the fault. Whilst 








above low water. The present length of quayage about the 
harbour is 6004 yards, and the construction of these docks will 
give an additional quayage of 3200 lineal yards. The water arex 
will be nearly 30 acres, and at ordinary low water there will be a 
depth of 20ft. The whole construction of the Stobcross Docks 
will occupy a period of not less than twelve to fifteen years. 

As cognate to this subject, I may call attention to the fact that 
the Maryhill and Stobcross branch of the North British Railway, 
which will communicate with these docks, is in a forward state. 
In carrying out this undertaking it was necessary to divert the 
course of the Forth and Clyde Canal from Kelvin to Bow 
ling, and this diversion, which is about half a mile in length, was 
completed a few days ago, when the water was run into the new 
channel, The execution of the work embraced over 100,000 cubic 
yards of cutting. 

A resolution of some importance to operatives engaged in the 
iron and coal trades was arrived at on Saturday last, at a meeting 
of the Scottish Midland and Western Medical Association. It 
was to the effect : ‘‘ That the position of medical attendant upon 
coal and iron works ought to be the same as that which has existed 
for years throughout England and Wales, viz., at the rate of three- 
pence per week for men, and 14d. for boys and underhands. The 
present fee of twopence per week, under existing circum- 
stances (the increase of wages, price of provisions, &c.), they con 
sider inadequate, 
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There is a very large amount of work for sugar mills in hand 
at present among the Glasgow founders. This is a branch of 
manufacture that is almost entirely confined to the Clyde. 

Fears are entertained that the shipbuilding trade on the Clyde 
is about to experience a reverse. Scarcely any new contracts are 
coming to hand, and some of the leading shipbuilders are making 
arrangements to discharge their workmen as the old contracts are 
worked off. “With plates at £13 or £14, instead of £7 10s. or £8, 
shipowners who contract for new vessels would require to be 
very sanguine indeed. In nearly every instance the cost of 
building iron vessels is fully a third more now that it was a 
year ago, 

Another limited liability concern, to be called the Scottish 
Mineral Oil and Coal Company, has been floated this week, with a 
capital of £150,000. According to the prospectus, the company 
is formed to carry on the manufacture of paraffin oil, and of the 
various products thereof,, viz., lamp oil, lubricating oil, solid 
paraftin, creosote oil or carbolic acid, and asphalte (from coals, 
shale, or other matter containing bituminous constituents) ; and 
also to raise and sell household and other coals, and to raise and sell 
and manufacture the minerals in the North Cobinshaw and Baads 
estates in Edinburghshire and Lanarkshire, or elsewhere. The 
most interesting paragraph in the prospectus sets forth that the 
company will possess an entirely new method of extracting oil from 
the shale, by a patent for which the letters patent are in course of 
being secured. The reports from Dr. Letheby and others which 
the directors have received justify them in considering this system 
of much value, and by its adoption it is anticipated that a very 
large expenditure for the plant hitherto required for the extrac- 
tion of the oil from shale will be avoided, and the yield largely 
increased, while the quality will be improved. It will also have 
the advantage of coubling inferior shales (which are poor in oil- 
pile products) to be used. The quantity of such shales is very 

arge; but owing to the slowness of the process at present, and 
to the costliness of the plant, it does not pay to work them. 








THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Zhe miners: The finished iron 
trade: Founders—ENGINEERS AND SHIPBUILDERS—MEssrs, 
AsBoTt AND Co.—THE NORTH-EASTERN RAILWAY COMPANY AND 
THE TRADERS—THE MIDDLESBROUGH CHAMBER OF COMMERCE 
—THE COAL AND COKE TRADES-—PRICEs. 


Tue Cleveland ironstone miners having obtained the second 
advance of 2d. per ton, have settled down to work more regularly, 
and it is hoped that they will continue to produce more stone than 
will meetall the requirementsof thedistrict. Atthe Middlesbrough 
iron market on Tuesday there was a large attendance and a fair 
business was done. There was no change made in the list quota- 
tions, and people requiring iron for prompt delivery were quite 
willing to pay the highest prices quoted for it. The contracts for 
pig iron are, however, limited, buyers believing that y 4 waiting 
they will soon see a fall in the market. On the other 
hand, there are these who believe that the prevailing high 
rates will continue for a considerable time. I cannot help 
thinking that when all the low-priced contracts for pig 
iron are delivered, which will be in the course of a few months, 
the prices will have a rapid fall, because the market will be glutted. 
The new works which are being erected in the Middlesbrough 
district, many of which will pext year be in operation, and will 
very much increase the make of pigs, will help to bring about this 
state of things. 

Continued activity characterises all the branches of the finished 
iron trade. The shipment of rails for the Continent is still going 
on regularly. Owing to the partial revival in the iron ship- 
building trade, there is a better demand for plates and angle iron. 
Bars are in request, and the inquiry for billets is good. The wire 
trade at Middlesbrough is in a healthy state; and the cut nail 
trade introduced to this district by the Ayrton Iron Company, 
Middlesbrough, is likely to on highly successful. 

Founders are busy, there being a good demand for large castings, 
and for gas and water pipes. 

Engineers in all parts of the North of, England have plenty of 
work on hand. For marines there is still a good inquiry, and 
tnany of the engineering establishments are exceedingly busy in this 
department. 

Shipbuilders on the Tyne, Wear, and Tees have still a great 
many vessels on the stocks in various stages of construction. 

The report issued by Messrs. John Abbot and Co., Gateshead, in 
anticipation of their ninth ordinary general meeting, shows that 
pre sae profits have been realised during the year. Those 
profits have been attained mainly from the fact that the company 
were comparatively unhampered with large and heavy sale con- 
tracts, and were thus in a position to avail themselves from 
month to month of the benefits of increased demand and — 
ing prices. The profit for the year amounts to £27,422 7s, 4d. 

I am: sorry to say that the Middlesbrough Chamber of Commerce 
have refused to assist the Hartlepool Chamber of Commerce in ob- 
taining additional railway accommodation between Hartlepool and 
Middlesbrough. At a meeting on Tuesday the Middlesbrough 
Chamber declined to send representatives on the subject to the 
directors of the North-Eastern Railway Company. 

The coal and coke trades remain in the same flourishing state 
which has characterised them for several months, Household 
coals are now sold at £1 per ton at Middlesbrough, and coke is sold 
at from 35s. to £2 per ton according to the necessities of the buyer 
and the time of delivery. 

The prices of iron are as follows :—Pig iron, No. 1, £5'17s. 6d. ; 
No. 2, £5 15s.; No. 3, £5 10s.; No. 4, £5 9s.; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron — Common 
bars, £12 to £13 ; best ditto, £13 to £13 10s. ; cableiron, £12 10s, 
to £13; rivet iron, £12 10s. to £13; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s, ; ship-plates, £12 to £13; rails, £11 to 
£11 10s. ; puddled bars, £9 10s, to £9 15s. ; wrought iron girders, 
£20 to £21, 





NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 


THE FURTHER GREAT ADVANCE OF COAL—PRICE OF COKE—THE 
MINERS’ WAGES QUESTION--DEMAND FOR AND PRICE OF IRON— 
STATE OF BUSINESS : Demand for rails, dc.: Slightly diminished 
activity in the heavier branches : Demand for files, saws, d&c.— 
GENERAL PROGRESS IN SOUTH YORKSHIRE AND NortH DERsy- 
SHIRE. 

THE chief topic of conversation in business, and, indeed, in house- 

hold circles, is the further great advance in the price of coal which 

has been made this week by the South Yorkshire coalowners. 

None but the very inmost circle of manufacturers, people whose 

interests lie in more than one direction, expected that an advance 

would be made so soon. It would, however, seem that the colliery 
proprietors took separate and individual action, without waiting 
for the meeting of their association, some of them issuing notices 
of the rise as early as Thursday last. In some instances the 
advance on both coal and coke is 1s, 6d. only; in others 2s., 2s. 4d., 

is., and even 4s. 6d. per ton! Steam coal, which meets with a 

good demand, has been put up 2s., and slack 1s, 6d. per ton. 

I hear of a Sheffield firm, doing business on a very large scale 

indeed, who, having to go into the market for slack, were obliged 

to pay 13s. 6d., cash down. Coke has also been raised in one or 
two cases, but as a rule it can now be readily obtained at 35s. 
The South Yorkshire miners have obtained a further 15 per 








cent, advance in wages, and will, it is presumed, now rest from | n¢ 
different transports, 


agitating for some weeks at least, Lest, however, agitation for 


higher wages should cease, the banksmen, and other ‘‘top” men 
have taken up the cry, and ask for 20 per cent. additional wages. 

Although fuel is just now fairly plentiful it could be disposed 
of much more rapidly were the output greater than it is ; in fact, 
one or two of the large establishments hereabouts have occasionally 
to stop for a time in consequence of its hon-arrival. 

Tron is as a rule somewhat easier so far as Staffordshire makes are 
concerned, the same being the case in the Cleveland and Welsh 
districts, Neither Russian nor Swedish bars have, however, yet 
experienced any decided fall, and are hardly likely to do so this 
side Christmas, if, indeed, for some time after that. 

A good stroke of business is still doing in all departments, 
especially by those firms who devote their energies chiefly to the 
manufacture of ‘rails, tires, springs, crossings, and the like. The 
orders actually being worked out are very heavy ; but in certain 
quarters it is stated that new orders are pretty nearly nil, par- 
ticularly from the home companies. his is but a natural 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE CO-PARTNERSHIP PRINCIPLE—MECHANICAL INDUSTRY IN WEST 
YORKSHIRE — RIVER WEAR COMMISSION—THE ADVANCE IN 
GOODS RATES—THE BRIDGEWATER CANAL—STATE OF TRADE IN 
South YorKsHIRE—Gas at CLITHEROE—THE ‘“ BuzzER” 
NUISANCE AT BRADFORD—COAL AT GOOLE—GAS AT BOLTON. 

Ir is reported that Messrs. Bell, Goodsman, and Co., Walker Iron- 

works, Newcastle-on-Tyne, who have been working on the 

co-partnership principle for twelve months, have made a profit of 

21 per cent., of which 10 per cent. goes to the firm, and 10 per 

cent. will be added to the wages earned by the men. Thus a man 

who has earned £50 in the year gets £5 dividend. 
A general advance of about per 5 cent. in the price of coal 





sequence to the panic prices quoted, As soon as quotati 
subside to anything like their normal condition, orders will again 
pour in, and, doubtless, inno diminished bulk. The armour-plate 
and gun foundries, and cognate branches of trade are somewhat 
less active. They are by no means slack, yet, to use a homely 
simile, the ‘‘ edge has been taken off ” the previous keen demand. 
Any very marked falling off in these exceptionally heavy depart- 
ments would necessarily lessen the demand for fuel enormously, 
and perhaps might relieve other branches at present inconvenienced 
in that respect. 

An excellent trade is doing with Australia in files, saws, and 
edge tools, and with Canada in heavy circular saws for the lumber 
mills, Some of the circulars just sent off were of extraordinary 
size and strength. The Canadians evidently don’t believe in Mr. 
E. M. Boynton’s American “lightning” saw. The Southern 
States of America are just now good customers for tools and files, 
and California is taking her full complement of railway matériel. 

The valley of the Don from Sheftield pretty nearly to Doncaster 
is at present busy in extensions of old and the building of new 
works, Great activity also prevails in North-east Derbyshire, 
and many important additions are being made in that locality in 
order to increase its coal getting and iron manufacturing 
capabilities, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


GREAT ENERGY AMONGST IRONWORKERS AND COLLIERS—RUSSLAN 
ORDERS—GREAT DESPATCH OF COKE AND COAL—PARTIAL STRIKE 
AMONGST THE PLYMOUTH PUDDLERS—Olbjection to the price paid 
Sor the bars—FULL EMPLOYMENT OF THE MILLS AT CYFARTHFA, 
Dow.als, RHYMNEY, EBBw VALE, AND ABERDARE—DEMAND 
FOR PIG AND BAR IRON: Agitation again amongst the colliers 
—Report of adecline in price of coal—THE COAL WEIGHERS, 
pooR Boys, &c.—Cory and Company and their men—BrRiToN 
Ferry WorKS—GREAT SHIPMENT OF COAL—PONTYPOOL AND 
CRuMLIN Works—IRon ORE: Little Irish in demand—Hor 
BLAST FURNACES—SEVERN BRIDGE SCHEME—GOOD NEWS FOR 
GLOUCESTER—FOoREST OF DEAN, 


THE past week has been a more vigorous one than even the pre- 
ceding weeks of this prosperous summer, all who hold Russian rail 
orders pressing them on so as to complete them before the closing 
of the Baltic, The men, too, continue better at their work, and 
this gratifying feature is not confined to the iron workmen, as I 
note the more constant and regular supply of coal and coke at the 
iron works. At Quaker’s Yard on Saturday, the great junction 
for the north, the trucks of coke and coal were simply prodigious ; 
and, happily, the management of the traffic there is so good that 
not an accident has occurred for a long time. 

There was a little strike amongst a few of the Plymouth 
puddlers last week, in consequence of their objection to the price 
paid them for working tin bars; but this kind of work was with- 
drawn for a time, and so the matter was peacefully ended. At 
Cyfarthfa, Rhymney, and Aberdare there has been a steady make 
of American rails. Ebbw Vale has been busy with a Russian 
order; Dowlais with rails for Rio de Janeiro and Liban. Cowell 
has been sending pig to Palma; Crawshay several cargoes of bar 
and bundle iron to Naples, while at several of the smaller works— 
Llandaff in particular—the demand for tin bars has kept the men 
in full activity. The colliers in various parts of my district are in 
a dissatisfied state. The 10 per cent. advance is voted as insuffi- 
cient, and at that great fount, or rather, I should say, mount of 
disturbance, Mountain Ash, a large meeting has already been 
held, whereat the colliers would be enabled to express their opinion. 
Mr, Halliday was present, and the result of the gathering was 
a firm and positive declaration to obtain another 5 per cent. In 
the face of this I hear itreportedthat the price of coal is wavering, 
with a tendency to decline, and that Ga. per ton less has been 
accepted. I do not believe it. There are no stocks of coal, the 
winter is approaching, the demands of the men rising, and there is 
a greater likelihood of an advance in price than a decline. The 
grievances of the coal weighers of the district are assuming a 
substantial form. They complain that they receive only 25s. per 
week, while the check weighers employed by the colliers get 30s. 
This 25s. a week they have been receiving for some years, and no 
advance has taken place, though the price of food makes a difference 
of 4s. a week. The coal weighers and the door boys are not the 
last lot of grumblers added to the invariable grumblers amongst 
the colliers, The girls at Rhymney Works employed on the tips 
at coal banks, &c., are up in arms, and demand a om 
stantial advance. The dispute between Cory and Co. and 
their men has been referred to Mr. T. Lewis and Mr. H. 
Thomas as arbitrators, and Mr. De Rutzen umpire. It will 
be settled this week. The rise in the price of coal is forcibly 
shown at Neath. Six months ago the price there was 10s., now it 
is 22s. The men at Briton Ferry Ironworks had an excursion to 
Cheltenham last week. These trips are now becoming ordinary 
occurrences, and are found productive of a great amount of good ; 
the day’s holiday is soon made up by more vigorous working. 
From Cardiff alone last week upwards of 50,000 tons of coal were 
exported, and fully another third went coastwise. 

This week’s returns, when made up, will show even a larger 
exportation than this. In one day it amounted to nearly 12,000 
tons. Large cargoes ure now leaving constantly for Bombay, 
Hamburgh, and the French ports. iL the Monmouthshire 
collieries large cargoes are also sent foreign; Tredegar Co., 
Reynon and Co., and others principally shipping. The ironworks 
in that locality, at Pontypool in particular, are brisk, and doing 
a good paying trade. At Savers this week, and at Crumlin 
Bridge Works, and various minor bolt works, forges, &c., I noticed 
a gratifying industry. The imports of ore from the North of 
England, from Devonshire, and from Lydney, are very large ; but 
the Spanish consignments still keep the 1 Of Irish ore I hear 
very little, and fear that the ironmasters, of this part at least, 
find fault with it. Furnaces for hot blast iron are increasing, and 
the consequence is that at several of the iron works there is now a 
larger quantity of coal for sale than there has been. Railways are 
doing well. In addition to the prosperous ones lately mentioned 
by me, I must now add the Sirhowy, which pays 10 percent. The 
Severn Bridge scheme is very likely to be vigorously carried on in 
the spring ; the works will then be let. It is expected that the 
Wolverhampton ironmasters will send the mass of their make to 
Gloucester by canal. A mass meeting has been held in the Forest 
of Dean, ph a movement for another demand was organised, 








SEVEN new tramway cars have been landed at Leith from 
Stettin, for despatch to Belfast. It is somewhat significant that 
these vehicles can be obtained cheaper abroad than at home, 
notwithstanding the heavy expense entailed by at least three 


took place in the South Yorkshire district on Monday. 

The engi ing and machinery establishments of West York- 
shire are generally doing a good business, although some firms 
complain of a want of orders. The well-known firm of Messrs. 
Carratt and Marshall, makers of steam pumps, has been dissolved, 
and the works are now carried on by a new firm, who will make 
all kinds of engines and boilers, as well as other specialties. The 
works of Messrs. Greenwood and Batley are being extended, and 
a new wing (fireproof) for machinery purposes on a large scale has 
just been added. Below it is a new dining room, fitted up for the 
accommodation of 1500 workmen. This firm are busy with silk 
machinery, not only for the home trade, but also for Italy, 
Switzerland, and France. 

At the last monthly meeting of the River Wear Commissioners, 
the chairman of the traffic committee, Mr. R. M. Hudson, stated 
that there had been a decrease of 21 per cent. in the receipts 
from the shipments of coal. In the face of the absurd price of 
the coal, and the great demand for it everywhere, there was a 
decrease in the supply. In the general traffic of the dock there 
was an increase of 50 per cent., but so great was the influence of 
the decline in the shipments of coal that the total revenue for the 
month showed a decrease on all heads of £400, 

It is announced that henceforth the Bridgewater Trustees’ 
navigation, docks, and carrying trade will in future be con- 
ducted by and in the name of the Bridgewater Navigation Com 
pany (Limited). 

The forges in West Yorkshire are fully employed, and large 
quantities of boiler plates, some of them of unusually large sizes, 
are being turned out. There are also plenty of orders on hand for 
all kinds of iron used in shipbuilding. All the makers of angles 
and iron generally of that description have orders on hand which 
will keep them engaged for many weeks to come. 

Coal continues to be regularly sent forward from Goole by the 
steamers of the Goole Steam Shipping Company to France and 
Holland, notwithstanding the much talked of competition of 
Belgian coal with English. The coal trade at Goole was never so 
active as it has been the last few weeks. 

The Corporation of Clitheroe, rather than pay 5s. for every 
1000 cubic feet of gas consumed, have agreed to let the streets 
remain in darkness during the forthcoming winter. It is expected 
that a meeting of the inhabitants will shortly be held to protest 
against this, 

The chief constable of Bradford (Mr. Granhan) has issued a 
notice with respect to steam whistles at manufactories, drawing 
attention toa new Act, 35 and 36 Vic., chap. 61, in which 
“it is directed that no person shall, without the consent of the 
local authority, use or employ in any manufactory or any other 
place any steam whistle or steam trumpet, for the purpose of 
summoning or dismissing persons employed.” Every person 
offending will be liable to a penalty not ex ing 40s. for every 
day during which such offence continues. The chief constable 
states, in conclusion, that the enactment will be enforced within 
the borough. 

The Bolton Gas Company has been formally dissolved, con- 
sequent upon the transfer of its undertaking to the corporation. 
The closing meeting was held under the presidency of Mr. Thomas 
Moscrop, who remarked that during the half-year the gas rental 
had been increased by £3734, which he attributed not so much to 
an increase of consumers as to the continued and increased activity 
of trade. The company had also been very fortunate in their 
contracts, and although within the last three months the price of 
cannel had been advanced as much as 11s, 6d. per ton, yet the 
advance to their successors (the corporation) for the next twelve 
months would not exceed 2s, per ton. In 1865 the gas consumed 
in the borough was 145,849,000 cubic feet; in 1871 it was 
304,585,000 cubic feet ; while in the same period the gas rental 
had increased from £26,235 to £51,725. 
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THE prospects of the coal trade in the Uuited States are not 
very bright, the market is still overstocked, and prices are at such 
low figures that the sales lead to positive losses to the coalowner. 
No immediate indication of a better state of things — itself, 
and as many mines are being laid off as can reasonably be arranged 
for. Trade in this branch of industry has been jast the opposite 
in tone to the iron manufacture, for in the ee es gone 
down till they were never so low before. It id_be impossible 
to give a list of all the mines that are now laid off till better times, 





as the number is so large, 
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* eee. 
Resumine the subject of peat as a fuel and the uses to 
which it is best applicable, we now come to the consideration 
- of it as a material for the production of metal from the 
ore, and first amongst these stands the very important 
one of how far it can be applied to the smelting of iron, 
either by the high-blast furnace or other methods. It 
would ap that although the progress of the manufac- 
ture of pig iron by mineral coal has so much advanced in 
late years by new processes, that in many instances that 
fuel is now used in the blast-furnace without any ae 
tion or coking, yet that it has not as yet been contemplated 
to use peat-fuel in like manner or until after it has been 
either highly dried or charred. 0 far back as 1727, a patent 
was granted to one William Fallowfield for the use of 
charred peat in the smelting and manufacture of iron. 
Previously, in 1712, as Dr. Percy points out in his “ Metal- 
,” Carlowitz mentions the fact that peat was charred 
in circular piles or stacks in the same manner as wood. 
According also to Vogel, peat-charcoal was made in the 
Hartz in 1735, and applied with success on a scale on 
metallurgical operations, although this application would 
appear to have met with opposition from certain classes of 
ple, on account, perhaps, of its ay or from their 
interest in keeping up the price of wood. The principal 
difficulty which has to be contended with in using this 
fuel in the blast-furnace is clearly this, that charcoal ob- 
tained from almost any kind of peat is tender—if however 
it be carbonised, after having been much reduced in bulk 
by compression, the resulting coal is in t measure free 
from this defect, and the only question for consideration 
then is whether the preliminary process of compressing the 
peat may not increase the cost of the charcoal to such a 
degree as to prevent its profitable application. Apart from 
the carbonisation of peat in kilns, it has been attempted to 
attain the same object by superheated steam, and Mr. 
Vignoles obtained a patent in 1849 for charring peat 
by steam, superheated to about the melting point of 
tin or even lead, and in his specification occurs 
the following : “Peat in the state of pulp, is thrown 
into a cylindrical drum-shaped vessel, divided if neces- 
sary into compartments, which > caused to revolve ce 
t rapidity upon its axis—the velocity requisite being 
4 ou tiene off the water or p Ay fluid from 
the solid parts of the peat or turf by centrifugal force.” 
The external surface of this cylinder is composed of fine 
wire gauze or of perforated sheet metal, of which the 
apertures are of a sizé ot to permit the particles of peat 
to pass through in any considerable degree, but should 
allow the water to be expelled through them. As soon 
as this process for expelling the water has dried the t 
into a coherent consistent mass, it is removed and moulded 
into blocks. These blocks are put into large cylindrical 
iron vessels, into which steam, at from forty-five to sixty 
vounds pressure per square inch, is admitted, after having 
a superheated by traversing iron tubes heated to bright 
redness. This charcoal, or “coke,” was considered equal to 
gas coke, and the total cost in Ireland of peat charcoal 
made by this process was estimated at §s. 4d. per ton 
exclusive of any payment for patent rights. But although 
the patentee of this process himself entertained the idea 
that the iron produced with peat thus prepared would, 
from the superior quality of the metal, command the Eng- 
lish market, and compete with the best iron from Sweden, 
the process does not appear to have been actually adopted 
in Ireland or elsewhere, and Sir R. Kane considers (1861) 
that the cost of peat necessary to produce one ton of char- 
coal would exceed by 3s, 8d. the sum stated in Mr. Vignoles’ 
estimate as the total cost of the charcoal. The objection 
to this modus operandi is, to any practical man, the im- 
mense proportion of the peat itself which would have to 
be consumed in obtaining the superheated steam by which 
it was to be dried and charred ; and for all manufacturing 
purposes we are inclined to think that this process may be 
ignored as too complicated and expensive. 
A far more economical carbonisation of turf is that car- 
ried on in heaps in the same manner as that of wood, 
and to quote from Messrs, Crooke’s and Rohrig’s treatise 
on metallurgy :—“ The sods must be regularly arranged 
and laid as close as possible. They are the better for being 
lar; 15in. long by Gin. broad and 5in. deep. The heaps, 
toatl Dinalapheston , Should be smaller in size than the 
heaps of wood usually are. In general 5000 or 6000 sods 
may go to the heap, which will thus contain 1500 cubic 
feet. The mass must be allowed to heap more than is 
necessary for wood, and the process requires to be very 
carefully attended to on account of the extreme combus- 
tibility of the charcoal. The quantity of charcoal obtained 
in this mode of carbonisation is from 25 to 30 per cent. of 
the weight of dry turf.” For many Be pom e charcoal 
so prepared is light, and we fear that for blast-furnace 
use any peat coal esvtastt by this method will generally 
be found too friable to bear a fitting pillar of blast. 
Perhaps, however, by using a very low pressure it might 
be possible, by raising the carbonising zone of the mate- 
rials higher in the furnace, to effect the reduction of ore 
with fuel thus prepared, and we are also inclined to the 
opinion that the application of hot blast might materially 
effect the gan’ 4 of using such peat coal. At all events 
its employment with soft wood charcoal is of immense value, 
enabling a much higher burden to be carried, and effec- 
tually preventing any inclination to scaffold, or the forma- 
tion of partially reduced masses round the tuyeres. 
In addition to the foregoing we find that at 
Schlakenwerth, in Bohemia, near Isbad, peat is car- 
bonised in the same manner as wood, in circular piles, 
resulting ina very dense charcoal, which on an average 
does not contain more than 5 per cent. of ashes. A cubic 
foot of this charcoal weighs about 161b., or nearly double 
the weight of a similar quantity of wood’ coal, and the 
analysis of this peat charcoal gives—Fixed carbon, 67 ; 
volatile matters, 30; ashes, 3. At Lippitzbach, in 
’ Carinthia, and at Neustadt, in Hanover, peat kilns are 
consisting of a main chamber in which the peat is 
_ filled, and which is heated by the hot gases arising from a 

fireplace underneath. These gases first enter a vault, whence 





they ascend through the openings of a brick vaulted grating 
sad. Gstughs Ge uate al pout to the top of the chamber ; 
on their way they become with vapour, and 
falling, more or less condensed down the sides, pass off 
thro a chimney at the end furthest from the fireplace. 
The principal difficulty in this process appears to be that 
of managing the fire so that on the one hand the chimney 
is sufficiently heated to create a draught, and on the other, 
waste of fuel, or even ignition of the peat itself, is pre- 
vented, and this evidently requires not a little care. At 
the Alexis smelting works, near Lurgen, in Hanover, is 
a ey kiln on Welkner’s system, the general principles of 
which would ap to be that the peat, previously air- 
dried, is e to a stream of hot air until it is com- 
pletely desiccated, and the arrangement is such that air- 
dried peat may be thrown in at the top, and hot-dried fuel 
be removed at the bottom continuously. The machinery in 
use is a wooden cylinder about 10ft. wide and 64ft. deep, 
surmounting a funnel of iron plate, nearly 8ft. deep, closed 
at the bottom by a sliding valve. About 20in. above this 
valve a pipe, terminating in an inclosing perforated ring, 
conducts to the peat hot air driven in by a blower and 
heated through a system of pipes dis in the chimney 
of a steam boiler. The opening of the slide valve above 
mentioned enables the prepared or charred peat to be 
drawn off at the bottom without any interruption 
other than, for the moment, the stopping of the blast 
of hot air, and the continuous supply is j t up by a compa- 
rative quantity of peat to that of c drawn off being 
thrown in at the top of the kiln. The capability of this kiln 
is stated to be that of desiccating daily, 10 tons of peat with 
20 per cent. of water,using thereby 2000 cubicfeet of air ata 
temperature of 212 deg. Fah.; and if this air be heated by 
a fire oy up exclusively for that purpose, 10 per cent. of 
the dried peat, or its equivalent, is consumed in the opera- 
tion. At the Alexis Works above mentioned, however, 
this drying costs but little, since half the requisite heat is 
obtained from the waste gases of the blast furnace itself, 
and a single kiln furnishes about half the fuel for this 
furnace, in which bog iron ore is smelted. 

At Pillersee, in Austria, spathic iron ore has been 
reduced by a mixture of firwood charcoal and air-dried 
peat, in the proportion of three parts by bulk of the former 
to one of the latter. The use of peat was there found to 
effect a considerable saving in the outlay for fuel, and 
enabled the production to be slightly increased, whilst the 
quality of the iron was in no way impaired. This peat was 
her best quality, and had been worked and moulded by 


At Ransko, in Bavaria, /iln-dried peat, nearly altogether 
free from water, has been employed in a high furnace, 
mixed with but one-third its Mulk of charcoal ; and in 
cupola furnaces for remelting pig full-dried peat has been 
used alone, answering the purpose perfectly. 

A somewhat different process from any of the above is 
that followed by Weber at Staltach, where the peat is 
charred in a cylinder of sheet iron surrounded by masonry, 
the cylinder itself resting on a grating of stout wire. 
There is a cover to this, raisable by a pulley, and on one 
side is a small furnace, the draught of which is kept up either 
by means of a blower or an exhauster, and the flame and 
gases from it, which contain no excess of oxygen, are 
allowed to play upon the peat and decompose it, expelling 
its volatile portions without burning or wasting it in the 
slightest degree. An essential feature in the construction 
of this kiln is that the atmosphere is let into the furnace 
above the fuel, and thence passes at an intense heat into 
the chamber containing the peat, which becomes rapidly 
carbonised, but is not burned. The enter the peat 
chamber near the ton, are distributed by Pipes, and pass off 
through the grating at the bottom; before, however,reach- 
ing the exhauster, they are passed through a cooler, in 
which a quantity of tar and pyroligneous acid is collected. 
The judicious economy of this last process is not to be 
doubted ; as, however, we have proposed to confine our- 
selves in these articles to the preparation for and consump- 
tion of vegetable fuel in the blast furnace, it scarcely seems 
to be legitimately offered for consideration. 

Looking at some of the best authorities on this subject, 
we are inclined to think that by many of them the question 
of how far and how frequently the presence of phosphorus 
(that deadly enemy to quality in all iron smelting opera- 
tions) in peat fuel may work against its practical employ- 
meut has been somewhat ignored. Takingas a fair average 
that the amount of ash left by peat is about 20 per cent., 
it has been found that in many cases this ash contains 
nearly 24 per cent. of phosphoric acid—a quantity not to 
be thought lightly of. In a report of the “Imperial 
Engineers’ Office of Mining,” France, for the year 1864, it 
is stated that it requires 2°03 lb. of crude peat to produce 
1lb. of peat charcoal. We are, however, inclined to 
think that this must be a far too favourable estimate, or 
that the peat to which reference is made is of a character 
exceptionally rich in pure carbon. This same report pro- 
ceeds to state that in the manufacture of pig iron it 
takes to produce one ton of the metal 2800Ib. of 
wood charcoal, value £4 10s., whilst a like weight of 
peat charcoal representing 4700Ib. of crude peat would 


only cost £1 lis. 8d. and continues to the effect | 


that, “peat charcoal, when used in high furnaces for 
the reduction of iron ore, gives to the cast iron thus 
obtained a superior quality, which even the best wood 
charcoal (here we certainly must differ) cannot always 
secure,” and “that from a compari in the quality of 
products from different ironworks, it is found that the iron 
is more valuable just in proportion with the relative quan- 
tity of vegetable fuel used in its manufacture.” The gene- 
ral conclusion arrived at in these reports is that peat as 
a fuel occupies a prominent position between wood and coal, 
and that the calorific value of peat, merely dried, is twice 
that of wood (we presume undried), and only one-fifth 
below that of the best coal, and equal to that of wood 
charcoal. The same report also says ae eas penne 
all the advantages of the purity of wood , and is 
superior in this respect, that, as the specific weight of peat 
charcoal is more than twice that of w charcoal, 
the contact heat—this is surely a most material point—so 


much required in the reduction of iron ore is doubled, 
a secures thereby a quicker and more perfect opera- 
ion. 

The broad conclusions at which we arrive in view of the 
fore; oing facts and details is this, that in the high furnace 
peat-coal, when thoroughly compact and firm, not 
crumbly, may replace » almost perfectly ; but 
that, unless it possess those qualities, its use alone is 
scarcely possible, and it must also be remarked that 
peat or peat-coal employed in smelting should be as free as 
possible from ash, because as ash usually consists largely of 
silica, this would have to be worked off by a flux. In 
first-rate peat fuel, however, this ash should not amount 
to more than 3 per cent. Turning, too, to the question of 
the heat required for the preparation of peat fuel, and which 
can only as a general rule be obtained by a consumption of a 
certain proportion of itself, it would appear from the facts 

uoted above of the processes used at the Alexis Works, 
over, that an immense economy can be exercised in this 
regard by the use for the desiccation of the peat of the 
waste gases from the blast furnace, and hence follows 
almost self-evidently the rationale of the probability of 
success in combining the two operations—i.e., smelting 
iron and the preparation of peat fuel. Indeed, wherever 
possible it seems clear that the charring of peat should be 
carried on aided by waste heat, or that the heat proved 
necessary to coking should be itself economised. These 
observations have extended to such a length that we must 
reserve our remarks on peat as a fuel forthe forge and mill 
for another article. 





REBUILDING THE THIRTY-FIVE TON GUN. 
THE process now in operation at the Royal Gun Factories of 
rebuilding the first 35-ton gun, or “ Woolwich Infant,” exempli- 
fies an important advantage in the Armstrong-Fraser coil system 
of construction. Only a built-up gun could have suffered such 
wedging from its projectiles, with consequent excessive 
accumulation of powder gases and powder pressures, and yet not 
have been entirely ruined. As it is, the Fraser coils are un- 
injured, and the steel barrel, crushed and cracked though it be, 
has borne the whole of the damage. It would have been in- 
teresting to have ascertained by experiment what would have been 
the effect of continuing the fire. Sixty-eight discharges of ordi- 
nary projectiles with mild pebble powder charges, only in one in- 
stance exceeding in amount that for which the gun was built, pro- 
duced “an incipient crack” in the lower groove of the steel tube, 
the centre of which was l4in. in advance of the seat of the rear 
stud on which the projectile rests, and Sin. in advance of that 
point in the bore to which the maximum powder pressure 
usually reaches. After five more discharges the “right top” and 
“right bottom” grooves, looking from the muzzle, were found 
split some inches in advance of the seat of the studs. Slight 
fissures were found in the centres of one or two other grooves, 
and in the lands, and the metal in the powder chamber appeared 
to be crushed from the violent strains endured. As sailors 
cannot stop in the midst of an action to wash out their guns and 
take gutta-percha impressions of their interiors after every five 
rounds, it would be interesting to have known the effect of con- 
tinuing to fire the gun. The rapid progress to ruin after the 
“incipient crack” was discovered suggests a query as to the 
result should the Devastation enter upon a well contested naval 
action, with an undiscove “incipient crack” in the steel 
barrel of a 35-ton gun. | 

The operation of rebuilding, though not new to the able and 
experienced gun manufacturers of the Royal Arsenal, has never 
before been performed on so large a scale. The 35-ton gun has 
been cut in two transversely near the junction of the B tube and 
B coil, about 5ft. from the muzzle, a small portion of the B tube 
or muzzle coil being left to hold the gun by in the fixed bearing. 
The gun has since been put into the boring machine, and the 
steel tube and the cascable are being gradually bored out to the 
full size. The threads of the male screw in the breech-piece will 
then be cleared of the old cascable screw. There will remain 
then of the old gun available for rebuilding the C tube and B coil, 
the coiled breech-piece, the outer breech coil, and the trunnion 
forging; and a new cascable, B tube or muzzle coil, and steel 
barrel, have to be provided. Of these latter the most important 
is the steel barrel. For this purpose a solid steel forging weighing 
64 tons has been supplied by Messrs. Frith, of Sheffield. Great 
care is required to secure a proper quality of steel, without that 
brittleness which would render it incapable of withstanding 
severe dynamic strains, and yet possessing that great hardness 
essential to prevent the bore being bruised and the edges of the 
grooves being burred or upset by the short bearing studs on 
which the whole support and rotary force of the 7001b. pro- 
jectile is concentrated. The “Official Text-book of the Rifled 
| Ordnance” points out that steel barrels are peculiarly liable to 
| “dents and abrasions, caused by the bursting of a shell in the 

re, and wearing at the sides of the grooves from the friction of 
the studs of the projectile.” This solid steel forging is now 
being bored out to a diameter somewhat smaller than the finished 
size of the gun, its outer skin having been previously rough 
turned off; the breech end will be left solid. The thickness of 
| the steel walls will, when finished, be 3}in. ere 
| This steel tube will be tempered in oil, by immersion, when 
nearly red hot, in a huge oil bath about 24ft. deep. By this 
‘ operation the elastic limit of the material under stated pressures 
is more than doubled, the breaking strength is increased 50 per 
cent., and an additional hardness is imparted to the surface, 
which enables it the better to resist the abrasions of the studs 
in the projectile. The metal thus toughened has a limit of elas- 
ticity per square inch of 30 tons, and a breaking weight per 
square inch of 45 tons, The steel tube will then be turned on 
the outside and re-bored, and whilst it is subjected to a hydraulic 
pressure of four tons per square inch, the outside will be 
minutely examined to discover if any water forces its way 
through cracks or pores. , 
| The new B tube is made of tapered iron bars, 81ft. long, and 
weighing about 34 tons. For the first 28ft. the dimensions of 
the bars are 7in. by 6in. by 44in., then for 17ft. they are 6in. by 
4gin. by 4jin., and then for 36ft. they are 54in. by 4gin. by 4}in. 
These bars having been coiled round a mandril into one coil of 
single thickness, and welded under the steam hammer into one 
compact forging, are bored and turned, and will be shrunk on the 
muzzle of the new steel barrel. ’ 
| The whole will then be taken to the shrinking department, 
and the old breech portion of the gun will be heated and shrunk 
over the rear portion of the steel barrel. Once more the ponderous 
weight will be conveyed to the boring mill, and the new cascable, 
prepared from asolid forging weighing 1 tons, parle mn bere. 
will be screwed into the breech, with its face acc ly abutting 
against the solid end of the steel barrel. The gun having then 
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been finished, bored, rifled, and sighted, will he as good as anew 
one. 

It ia difficult to estimate the extra cost of rebuilding so large 
a gun but, as it is not an everyday operation, the expense is pro- 
babl 


y about one-third of the original cost. That is to say, at | 


Royal Arsenal price, a 35-ton gun is estimated at £2500; at 
Elswick pricesit would cost £3500. The rebuilding may, therefore, 
be estimated to cost about £800, and the other two-thirds may 
be taken as the saving due to the built-up system of construction 
worked out in the Royal Arsenal. 

So long as our present unmechanical system of rifling is per- 
sisted in guns must be occasionally disabled ; and it is therefore a 
matter of congratulation that the system of construction dimi- 
nishes the cost of such obstinate mechanical ignorance so much, 
It is also satisfactory that steel barrels are generally split by 
their studded projectiles nearer the muzzle, where patches can 
be inserted without necessitating the rebuilding of the gun. 
“All guns,” we are told by the official text-book, “are liable 
to injury from shells bursting in the bore, and in one or two 
instances muzzles have been blown off from this cause; but 
generally the only result is to cut up and graze the bore more or 
less... .. This is a condition of which the Royal Gun Fac- 
tories have had considerable experience.” 

The “ Woolwich Infant,” however, has not had any shells fired 
from it ; but, as the rear stud at the Royal United Service Insti- 
tution shows, the hard gun-metal protuberances are apt to wedge 
themselves over the grooves and between the lands and the pro- 
jectiles. Thus wedged, accumulations of powder gases occur in 
the chamber of greater pressure than the breaking strength of 
tlre toughened steel barrel, and whenever an unusually severe 
wedge occurs the Royal Gun Factories may expect to have a gun 
to rebuild. 

We have said that the elastic limit of the steel barrel 
toughened in oil is 30 tons, but, supported as it is by shrunk-on 
wrought iron coils, this dues not necessarily express the limit of 
endurance. The pressures endured by the 35-ton gun from 
12¢1b. charges of slow burning and uniform action pebble 
powder varied, according to the extent of the gun-metal stud 
wedging, from 22 tons to 66 tons on the square inch, the 
tensile strength of the material being only 45 tons to 50 tons. 
Though the Royal Gun Factories cannot possibly construct a 
gun to withstand the accumulation of gases incidental to nine 
studs wedging their projectile in the bore, it is satisfactory to 
know that they can rebuild the gun when its interior metal has 
been hopelessly crushed by the resulting excessive strain. 








ON THE CONVERSION OF LIME INTO CEMENT 
BY THE SELENITIC METHOD, AND THE ECO- 
NOMY AND OTHER ADVANTAGES OF THE 
PROCESS.* 

By General H. Y. D. Scorr. 


PROFESSOR ABEL, in his official noes on the scientific inventions 
exhibited in the International Exhibition of 1871, remarks :— 
‘There are few scientific inventions now exhibited which give pro- 
mise of becoming of greater practical importance than that of the 
so-called ‘ Selenitic Mortar,’ for which we are indebted to Major- 
Gen. H. Y. D. Scott, C.B., and which is the latest and decidedly 
the most useful of the numerous results obtained by that officer in 
the course of the valuable researches, both scientific and practical, 
which he has carried on for many years past on the nature, pro- 
ductions, and applications of cements and hydraulic limes.” 

It was observed by Sir C. Pasley, in his valuable treatise on 
limes and cements, that he had “‘no doubt but that the blue lias 
lime would unite stones together nearly as powerfully as the best 
cements are capable of doing, if it did not swell in all directions 
when the attempt is made to combine the two processes of slaking 
and setting, which take place simultaneously in cements, without 
increase of bulk, and consequently without forcing them to split 
or detach themselves from stones or bricks.” The invention of 
the selenitic method enables the processes of slaking and setting to 
be combined without the ill consequences to which General Pasley 
alludes, By a very simple and economical expedient the tendency 
of hydraulic limes to swell and split on being mixed with water is 
completely brought under control, and in many of their applica- 
tions their mortars are made to exhibit greater cohesive and 
adhesive force than is met with in the strongest cements. 

“General Scott,” says Professor Abel, in the report already 
quoted, ‘‘ was the first to observe, about sixteen years ago, that a 
limestone which does not possess to any useful extent, if at all, 
the characters essential to its conversion, by burning, into a 
hydraulic lime, may be made to furnish a good cement by simply 
allowing a small proportion of sulphureous acid gas (obtained by 
bur ning sulphur or other well-known methods) to pass into the 
kiln during the burning of the lime. The latter, when subjected 
to this slight modification of the ordinary kiln treatment, instead 
of slaking, or combining rapidly with water, with considerable evo- 
lution of heat, undergoes only gradual hydration, unattended by 
any important elevation of temperature, and sets or hardens after 
a time, behaving, in fact, in every way like a cement of good 
quality, and sometimes equalling Portland cement in strength. 
The production of the so-called Scott’s cement by this simple 
modification of the lime-burning process, has been carried on to 
some extent for a number of years, and a medal was awarded to 
Colonel Scott in 1862 for its invention; but some practical diffi- 
culties attended the production of uniform results, and these appear 
to have retarded any very considerable adoption of this method of 
manufacturing cement.” It was found that in lime so treated a 
small proportion of calcium sulphate, seldom exceeding 5 per cent., 
and frequently below that proportion, was formed; and that an 
admixture of a corresponding quantity of a soluble sulphate or of 
sulphuric acid with the lime yielded similar results, “‘ but the 
difficulty of securing uniformity in the influence exerted by the 
sulphate upon the lime when employed in this manner upon a scale 
of actual practice, precluded the attainment of sussensiel practionl 
results. By a most simple modification,” Professor Abel con- 
tinues, ‘‘in the mode of applying them, General Scott has now 
brought the peculiar influence which sulphuric acid, or a sulphate, 
exerts in preventing the heating and promoting the setting and 
hardening of lime, to bear with perfect success and uniformity 
upon lime of the ordinary kind used for mortar and plastering pur- 
poses. The sulphuric acid or sulphate (which may be called the 
selenitising agent) is first mixed with the water to be used in 
making the plaster or mortar, in the proportion corresponding to 
about 5 per cent. of calcium sulphate upon the lime used.” The 
lime is then added, and these ingredients are triturated together 
until they form a creamy paste, after which the paste is mixed 
with the requisite proportion of sand for the productien of the 
quality of mortar required, 

The invention is applicable to a variety of uses, but chiefly to the 
production of mortar for ordinary building purposes, to plaster 
work, and to making concrete. It is also adapted to brickmaking, 
and the preparation of building blocks of any size and in any orna- 
mental form. The Messrs. Bodmer have succeeded in producing 
with it bricks that are almost as hard as marble, and have faces of 
great beauty of texture and colour. According to the proportion 
of sand employed in the mixture, either a very smooth ace, or 
one resembling that of a ulous freestone, but very much 
harder, can be obtained. The Scott’s cement and the selenitic 
mortar have been tested in a variety of ways, and by different per- 
sons, as to their powers of resisting crus forces and tensile 
strains, and in all cases the results have been highly satisfactory. 





* British Association, Section G. 





Amongst those who have experimented with it are Major Schaw, 

Professor of Fortification at the Staff College; the late Capt. 

Fowke, R.E.; Col. Gallwey, Commandant of the Military School 
of Engineering at Chatham ; Col. Graham, V.C.; Mr. A. W. Col- 

ling, Clerk of Works at the New Law Courts, for Mr. Street, R.A.; 

aa the Messrs. Lucas Brothers. The material has also been made’ 
the subject of careful experiment by Mr. David Kirkaldy, at his 
testing works in Southwark. 

Major Schaw assigned to plasters of the following limes and 
cements, after three years’ exposure, the relative resistances given 
in Table I. The trials were made by breaking the plaster with 
blows of a hammer and by scratching with a sharp tool, 


TABLE I. 





Nature of mortar. 














Name of lime or cement. For 1 ——s lime or 

1 Sand. | 2 Sand. ? Sand. 
Lias lime used in the ordinary manner 45 40 35 
Roman cement snipe eliiesiiyed “00! ce 65 45 2% 
Medina do. vals uate “Ce. seca iatahe iat 9 90 70 45 
Scott’s cement, prepared from Halling lime ..| 10°0 75 70 
Do. prepared from lias lime* --| 100 77 6°2 
White’s Portland cement cul Ate. oe 10°0 85 80 


| 
| 
| 
} 


* Three months old only. 


In experiments made at Néwhaven in comparison with lias 
lime Colonel Graham found the relative strength of the Scott’s 
cement and this lime, with the same proportion of sand, to be as 
three to one when subject to a tearing force, and as five to one toa 
crushing force. Colonel Gallwey’s experiments at Portsmouth, 
where the material has been largely used in the new fortifications, 
were equally conclusive as to the advantages in economy and 
strength which were gained by the use of Scott’scement. A series 
of experiments were made at the New Law Courts by the clerk of 
the works, Mr. A. W. Colling (Mr. Street, R.A., architect), on 
Halling grey lime and the lias lime from Barrow-on-Soar, to test 
this system, and the results given in the following table were 
obtained. The resistances were arrived at by pulling asunder two 
bricks united crossways so as to give a joint having an area of 
18}in, One month was allowed for setting. In every case the 
mortar was made in a mill, and three samples of each material 
were tested. 

Taste Il. 


Measures of Mean 
Mez 





. sand to Pt aw ii 
Material and mode of preparation. one measuse ul — 
lime. j eae 
Lias grey lime, as common mortar 3 112 
Do. 0. selenitic do. 6 2093 
Barrow lime, as common do. 3 125 


do. 
do, 


2833 
196 


selenitic 
do. 


do. 
do, 


5 
6 


Do. 
Do. 





In this series of experiments, therefore, the selenitic method of 
preparation, with a double proportion of sand, gave nearly double 
the resistances attained in the ordinary mode of using lime. The 
experiments of Mr. David Kirkaldy are, if possible, still more con- 
clusive, for, having been conducted by that gentleman with the 
accuracy and care for which he has rendered himself eminent, 
they are beyond dispute. 

The trials were made on blocks of mortar having a base area of 
7 84square inches, with bricks bedded together crossways and pulled 
apart ; and with blocks having a sectional area of 5 square inches, 
somewhat similar in form to those employed by Mr. Grant in 
testing the strength of Portland cement. The first was used to 
ascertain the resistance to crushing ; the two last that to tensile 
strain. The lime used was from the Burham pit of Messrs. Lee, 
of Halling. 

















Tance III, 
Resistances in lbs. por square 
a of inch, 
| sand mee TERT Ce 
Nature of material. to 1 of | Pulling stress. 
lime, | Thrusting -————"j— 
average. stress. Bedded me 
Bricks. Blocks, 
Common mortar “gauged” | 3 121°7 7°67 23°6 
Selenitic mortar “gauged” .. .. 5 284°5 16°65 | 63°6 
Selenitic mortar “pressed” with, 
trowel and “‘gauged” with a) 
minimum of water... ..  .., 5 629°6 -- 83°0 














The superior adhesion of selenitic mortar to.smooth surfaces was 
markedly shown in experiments made in comparison with Portland 
cement by bedding two flooring tiles crossways, After fourteen 
days being allowed for setting, the average resistance of the Port- 
land cement mixed with two parts sand to one of cement was 56 Ib., 
the cement in most cases completely leaving one of the tiles. On 
the other hand the selenitic mortar gauged with five parts of sand 
to one of lime, when similarly tested, always broke through the 
joint, and resisted fracturing until weighted with 158 lb. This is 
not the only application in which selenitic mortar shows a superi- 
ority to Portland cement. 

Selenitic mortar in ordinary dry bricxwork, with four or five 
parts of sand and upwards, will give greater strength than Portland 
cement used under similar conditions, This will appear from the 
following table, which indicates the resistances in lbs. to a longi- 
tudinal or transverse strain. The experiments were made by Mr. 
Gilbert Redgrave, A.I.C.E. The lias lime employed for the seleni- 
tic mortar was that from Barrow-on-Soar, and the grey lime was 
from the Burham pit of Messrs. Lee. The whole of the samples 
were prepared by Mr. Hartley, late Royal Engineers, who has had 
many years’ practice in experimenting on the resistances of mortars. 


TaBLe IV, 
































. 57% Parts of sand to 1 of 
Fae) cement or lime. 
Nature of material. |9 § 5, ———>- -- —| Nature of trial, 
42 3 5 6 
S& Sand, Sand. Sand. Sand. 
Portland cement 28 — 463 | 325 | 313 |) 
Barrow selenitic 28 541 | 418 | 399 | 399 || Bricks bedded 
Burham do. 28 484 | 454 | 368 | 408 || cross ways, area 
Portland cement 35 — | 520 | 433 | 309 | { of joint being 
Barrow selenitic 35 | 435 | 539 | 438 | 430 20in. 
Burham do. 35 424 430 490 | 556 ) 
Prisms 2in, 
Portland cement ! 209 | 668 476 | 344 | 190°5)) square in sec- 
d. ae ae’ ee 131 a 680 464 470 tion, loaded at 
Barrow selenitic 203 oe 740 «776 | 698 centre,distance 
Burham do. .. ..| 230 — | 806 722 3876 between points 
| H of support 3in. 
isin — —~ —_ —- 
' | 
Portland coment ../ 167 | — | 206 | 149 | 113-5] Briquettes 24in. 
Burham selenitic ..| 161 | 2 _ — | 250 pos Mi Mia e-n 
Ditto .. ++ +e] 165 | — | — | 170 | 210 If fo tOngitudinal 
Ditto ... .. 244 | _ | 340 _ _ strain. 
* Not broken. 


In the same series of experiments that the above table is compiled 
from a comparison was made between the resistances of limes 
treated in the ordin. manner and the same limes seleniticised, 
with results very sirnilar to those obtained at the New Law Courts 
and by Kirkaldy. Mortar joints of 20 square inches area, between 


pricks bedded transversely, were fracturedyafter twenty-eight days, 
with the following weights acting by tension. 











Tabie V. 
rate = 
> san esistance 
Nature of lime, to 1 of in Iba. 
lime. 

Barrow lime in ordinary mortar 3 183 
Barrow lime seleniticised ie a 6 399 
White chalk lime, ordinary mortar | 3 93 
White chalk seleniticised aan ees ee a 6 218 
Burham grey lime, ordinary .. .. .. e _ not tested. 
Burham grey lime seleniticised | 6 408 


The results given in the foregoing tables, obtained as they were 
by different experimenters, at different times and with different 
supplies of lime for each set of trials, demonstrate conclusively the 
great accession of strength which is conferred on lime mortars by 
the selenitic mode of preparation, whether exposed to a thrusting 
or a pulling force, and the results of practice confirm those of ex- 
periment. In the case of an arch in a wall at the South Kensington 
fuseum, built by Captain Fowke in Scott’s cement with four parts 
sand, which had to be destroyed, the great resistance of the mortar 
was made apparent. The wall was lft. Gin. thick, and in making 
alterations one-half of the arch had been cut away, and at the other 
half the brickwork had been cut through at the skewback, so as to 
leave a — of 3ft. 3in. to support the weight of the half arch and 
of the load put uponit. The beam thus formed was then loaded at 
the extremity at a distance of 6ft. 8in. from the point of support, 
and it required as much as 1 ton 8 cwt. acting with this leverage 
to fracture it. 

An important feature in connection with the selenitic method is 
the fact that the best limes for the | ye noes are those which, form- 
ing the boundary between limes and cements, are with difficulty 
used as either. This difficulty arises from the inequality in the 
relative proportions of lime and clay in the different layers of the 
material. Portions of them, if used as lime, will not fall to powder 
on the attempt being made to slake them, unless the process is 
conducted with exceeding care, and such refractory portions are 
liable to slake and swell after they have been introduced into the 
work, If, again, the attempt be made to use them as cements by 
grinding them to powder, and then making them into mortar in 
the ordinary way, the expansion in setting is too great to enable 
the mortar to be used with safety. Nevertheless, these limes have 
the hydraulic or water-setting properties in the highest degree, 
and it is of considerable importance both to the engineer or archi- 
tect and the manufacturer, that they should be utilised. As 
examples of such limes, those prepared from the so-called ‘‘ soap ” 
beds of the lower chalk, and the *‘ good-for-nothing” beds of the 
lias at Barrow-on-Soar, may be instanced. 

Ample proof has now been given that in the process described 
in this paper there is an action which is worth the investigation 
of engineers and chemists. The writer of the paper has come to 
the conclusion that the loss by the lime of its chemical avidity for 
water is due to what is termed contact action. We have, in 
mortar made by this process, lime undergoing a chemical change 
in the presence of sulphuric acid ; as a nascent hydrate it prefers 
taking the sulphuric acid into combination as well as water, and 
the union of the three takes place with the generation of less heat 
than in the combination of lime and water alone. There is a 
somewhat analogous case in the union of silex, lime, and water, 
which combine with far less avidity than when the silex is absent. 
In the selenitic mortar, in fact, each particle of lime sets as a 
particle of plaster of Paris, and then yields up its sulphuric acid 
to another nascent particle of hydrate of lime, and thus the so- 
called selenitic action is transmitted through the whole mass of 
mortar. 

It may be cited in proof of this view that—(1) The presence o1 
water is necessary to carry forward the influence exerted, what- 
ever that influence may be. In moist air lime, however intimately 
mixed with sulphate of lime, will glake just like ordinary lime. 
(2) If an imperfect mixture be made in water of lime and sulphate 
of lime, the selenitic influence can be clearly seen to radiate from 
the scattered particles of sulphate as so many centres. 

The greatly increased resistance imparted to mortars by the 
selenitic treatment, as compared with that which they exhibit 
when the lime is first slaked, is probably in great measure, if not 
wholly, due to the greater density of the selenitic compound. In 
the act of slaking grey lime, for instance, doubles its volume, and 
its hydrated paste has double the bulk of a mixture of selenitic 
lime and water. 





Youne’s ADJUSTABLE FEATHERING PROPELLER.—We have just 
inspected a new model of Mr. Young’s feathering screw propeller, 
wherein he accomplishes the ‘‘ gripping home” of the blades to 
the boss (after they have been set at any desired propelling pitch) 
in a very simple and satisfactory manner; and we may remark 
that the state of perfection to which this invention has now been 
brought is well worthy the attention of marine engineers, ship- 
owners, and all who are intimately intrusted in the further 
development of marine screw propulsion. An illustration of the 
screw will be found in THE ENGINEER for June 16th, 1871. 

SEVERE TEST OF THE STRENGTH OF Raits.—The Cedar Rapids 
(Iowa) Republican gives the following account of a singular accident 
which occurred recently on the Iowa division of the Chicago and 
North-Western Railway, ten miles west of De Witt :—‘‘ A heavy 
thunder shower had washed away a portion of the embankment 
over a small culvert, the latter not being able to carry off the 
water fast enough, so fierce was the storm and so deep the ravine. 
The dirt was washed away for a distance of 12ft. in length and 
15ft. deep, leaving the rails intact over the chasm, as they were 
joined by the patent ‘fish-plate joint.’ The express thundered 
along at the rate of twenty-five miles an hour, passed on the sus- 
pended rails, which bent underneath the heavy weight, but did 
not give way. Such was the velocity of the train and the tenacity 
of the rail-joints and car-couplings, that every car of the long 
train actually passed over the chasm, although there was no sup- 

rt under the 12ft. of rails. The trucks of four cars were forced 
sae under them, however, and left side by side, over the chasm, 
and just as the rear car got safely over the rails gave way and 
precipitated tfie trucks into the ravine.” 

ForTIFYING THE Mont Cents TUNNEL.—The Geneva correspon- 
dent of the 7'imes, writing on the 8th, says the following singular 
piece of news has been published here this morning :—‘* The 
Alta Italia Railway Company has been requested, it is asserted, 
by the French a ore to suspend some of the trains 
which now run through the Mont Cenis tunnel, in order to facili- 
tate the establishment of pe mines in the French half of the 
passage. In case of war these mines would be exploded, and the 
tunnel would thus be blocked up. The report says, “ pratiquer 
des fourncaux de mines,” from which we may perhaps infer that 
the mines would be prepared but not loaded, although this is not 
certain. On the new road from Geneva to Chamonix, within a 
few miles of the latter place, are stones saera | inscriptions to the 
effect that so many hundred kil es of powder are there 
lodged ina mine. This sort of work seems the _—_ pedantry of 
military vigilance on the part of the French authorities, who 
certainly have no grounds to copped aggression from Italy. 
Of course every precaution would be taken, and travellers wo 
have nothing to fear ; but the idea of a mined tunnel might be 
shocking to nervous persons, and the mere talk of such warlike 
preparations has an unpleasant sound. The Alta Italia Company 
is said to have declined, or at least deferred, with the 
invitation of the French engineer officers, and has referred their 
request to the Italian Government, which is robably in diplomatic 
communication on the subject with that of Fran .” A tel 
ont 





in the same paper says the fortification of Mont Frejus (near 
Cenis) is stopped for the present, 
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RAILWAY MATTERS. 
No less than eight lines of railroad are in course of construction 


in northern Texas. 

TuE Middlesbrough Corporation appear to have lost sight of the 
proposal to lay down street tramways in that town. 

TuE Fives-Lille Company has just completed a great iron sites 
bridge over the Nile, near Cairo, The bridge is upwards of 1: 
in length. 


San Francisco is to have an inclined railway, 2800ft. in 
length. The cars will be operated by stationary engines, and steel 
wire ropes will be employed. 

A NARROW gauge railway, to cost 15,000 dollars a mile, is now 
in course of construction in Prince Edward’s Island, It will 
connect some of the principal places on the island. 

THE new tramways, called the Commercial-road branch, 
running between the East India Docks and the previously existing 
line at Whitechapel, forming a junction. at the top of Leman- 
street, have been opened this week. 

A MOVEMENT is on foot at Boston, headed by the Hon. Josiah 
Quincy, requiring the railroads centering in that city to attach 
daily second-class cars, at one-third of the usual rates, to at least 
peat trains entering the city in the morning, and two leaving at 
night, 

THE automatic railroad signals recently introduced on the Penn- 
sylvania Railroad are working very satisfactorily. By their use 
trains following each other on the same track are notified that 
they are at safe distances apart. Whenever a train falls behind 
the signal is shown from the box, and the engineer who sees it 
immediately checks up until notified that the train ahead has 
passed beyond the next signal.—American Railroad Gazette. 

AN inquest was held yesterday on the two persons, father and 
daughter, killed at the Preston junction, near Stockton, a few 
days ago. It was stated during the inquiry that 127 trains 

topped at the junction every day, and that the railway servants 
to attend to them were only seven in number. In their verdict 
the jury stated that the accident was caused by the want of 
proper and sufficient servants to do the work of such an important 
station. 

THE Detroit Car and Manufacturing Company are engaged in 
building a number of steel freiglt cars upon a plan invented by 
Dr. Lamathe, of New York. The body of the car consists of a 
framework of, steel rods bent to the required shape, crossing each 
other in sections of four, and secured by belts and steel straps. 
Over this framework is a double covering of wood and sheet iron, 
and it is claimed that cars built on this plan are both lighter and 
stronger than any others. 

THE new railroad bridge spanning the Mohawk river at Cohoes, 
N.Y., isto be 704ft. long and 18ft. wide, and is to consist of four 
spans of 140ft. each and one of 135ft. Two spans are already 
finished, the ordinary combination truss (wood and iron) bein 
employed. The progress of this work has been seriously we Aare | 
by the throwing down of one of the piers by the powerful current 
in the river. A force of workmen is now engaged in repairing the 
damage. The structure is being built under the supervision of the 
State engineers, 

By a recent amendment to the general railway law in Massa- 
chusetts, all railways connected with Boston are required to run 
a six o’clock morning and evening train, and issue tickets there- 
for at a rate not exceeding three dollars per mile per year, for 
dist: not exceeding fifteen miles. The object of the law is to 
provide a transportation for working people. The rate of fare 
just established appears to be less than the actual cost. 
it is the amount allowed is hardly worth collecting, at least so 
some of the companies think. 

THE total traffic receipts of the Manchester, Sheffield, and Lin- 
colnshire Company’s railways and canals (including one-half of 
the receipts on the Manchester South Junction and Altrincham 
line) for the nine weeks ending the 1st of September, 1872, 
amounted to £252,746, as compared with £223,757 for the corre- 
sponding period of 1871. The total expenses, including rents, 
tolls, duty, &c., and half the Manchester South Junction and 
Altrincham expenses, from the 1st of July, 1872, to the 1st of 
September, were £124,637, as against £109,677 in the corresponding 
period of 1871. 

CapTalINn TYLER, in reporting on the collision which occurred at 
Camden, on the London and North-Western Railway, on the 
evening of the 5th inst., and in which case a slow passenger train 
from Rugby for Euston, while standing at the Camden platform, 
was run into by the 5 p.m. express train from Liverpool, forty- 
eight passengers complaining of injury, ascribes the accident more 
or less to want of caution on the part of the engine driver of the 
express train in keeping up the speed of the train to such an 
extent as to be unable to obey the si which were displayed 
to him to stop his train short of the slow train on the platform. 

Tue report of the directors of the West Cork Company states that 
the traffic receipts on the line still continue to increase most satis- 
factorily. They have much pleasure to add that the scheme of 
arrangement was filed in the Court of Chancery in Dublin on the 
17th of April last, and that they have received the assent of more 
than the number required by the Act to carry it out. It is the 
intention of the directors to apply to the Court on its opening in 
November next, to confirm and enrol this scheme, which will then 
have the force and effect of an Act of Parliament. The new 
station in course of erection at Castle Bernard is in a very forward 
state, and will be completed next month. 

Bombay is unusually excited at present by a fight for and 
against the proposed Carwar Railway. The Bombay Chamber of 
Commerce, on the one hand, and Messrs. Nicol and Co., the well- 
known agents, on the other, have petitioned the Secretary of 
State for India on the subject, and copies of the rival petitions 
have been sent broadcast over India. The Chamber holds that the 
estimates published by Government are incorrect, and suggests 
that preference be given to a line of railway from Dharwar dis- 
tricts to some point on the Great Indian Peninsula Railway. 
Messrs. Nichol maintain the correctness of the estimate, and pray 
for the Carwar line. 

THE Times of India says, “Similar disasters which last year 
befel the Punjaub and Delhi Railway have occurred again this 
year. On the 9th of July the bridge over the Sutlej, one of our 
finest and grandest Indian viaducts, gave way. At first the 
girders served to hold up one pier, which was observed to be out 
of the straight, but it gave way at last, and then the next pier 
also gave way, and disappeared along with three spars of the 
girder and superstructure. This Government bridge has been the 
pride of the province for the last two years; and the communica- 
tion between Lahore and Delhi has been seriously interfered with, 
five hours being allowed for crossing the river for ngers, and 
for goods the delay and inconvenience will doubtless much 
greater. The new piers for the great bridges on the Northern 
State Railway have not entirely escaped. At the Jhelum, one 
pier, consisting of three ‘‘ wells,” has fallen, and one of the wells 
of another pier is in a hopeless condition. The protecting spurs 
were intended to guide the main current square Son the 
piers, but the current went over to the other side above the site 
of the bridge, then it turned back, and slanting across the bed of 
the river, caught the piers in flank, the weakest point where three 
wells are The Jhelum piers were not fullysunk, a bed of 
hard material having been arrived at in which was slow. 
The Ravee pile bri is com broken, about twenty or 
thirty being wanting. The fi on the Jhelum have been much 
higher this year than even the great floods of last and have 
done much damage. As to the great bridge over there 
is little fear now, the river having silted up where the pile bri 
stands, and the main current now goes fair down between re 
piers of the permanent part. 














NOTES AND MEMORANDA. 


Amonc the remarkable mineral discoveries recently made in 
Utah is said to be that of a bismuth mine, the only one, so far as 
known, in America. 

From Skone the report is that the borings are still carried on 
with good results, and that the coal already affords, mixed with 
charcoal, a most convenient fuel for locomotives. 

AccorDING to the Journal of the Society of Arts, since the 


opening of the Mont Cenis Tunnel the quantity of wine exported 
from Piedmont to France by this route amounted to 117,350 
litres, and this trade is daily increasing. 


THE discovery of a vein of coal near Santa Rosa, California, is 
announced, which is said to possess the qualities of the best bitu- 
minous coal of d. It cokes well and produces an intense 
heat when burned. Vast deposits of the best anthracite coal have 
lately been discovered in Alaska. It burns readily and pememe b 
and is so pure and hard that a wet cloth may be rubbed vigorously 
over it without soiling. 

Tue following is a statement of the quantity of coal shipped 
from Grimsby during the month of August :—Belgium, 455 tons ; 
Canada, 428 ; Denmark, 2416 ; Egypt, 1685; France, 7764; Ger- 


many, 2459; Holland, 896; Mecklenburg, 544; Newfoundland, | 


263 ; Norway, 1470; Prussia, 4797 ; Russia, 8570 ; Sweden, 2897 ; 
Spain, 254. Foreign ports, 34,898 tons; coastwise, 5230—total, 
40,128 tons. Corresponding period 1871: Foreign ports, 34,702 
tons; coastwise, 1916—total, 36,618 tons. Increase in 1872, 
3510 tons. 

Tue Academy of Science in Bologna has announced that a prize 
of 1200 lire (£48), the *‘ Aldini Prize,” will be awarded to the author 
of the best scientific experimental essay on galvanism or dynamic 
electricity. Essays intended for the competition must be sent in 
between July 1st, 1872, and June 30th, 1874, and must be written in 
Italian, Latin, or French. They must be either written or 
printed ; but, in the latter case, must not have been published 

previously to the two years above mentioned. Each essay is to 

a motto, and to be accompanied with an envelope stating the 
name of the author. They must be addressed to the Perpetual 
Secretary of the Academy of Sci of Bologna. 

Ir is well known that all alloys containing copper, even in 
minute proportions, are ily acted on by acids, which makes 
them dangerous when used for household utensils. M. Helouis 
has proposed an alloy, under the name of platinum bronze, which 
is entirely inoxidisable. It is a nickel alloy, prepared from nickel 
made thoroughly pure by various processes and maceration in 
concentrated nitric acid. The proportions employed are nicke 
100, tin 10, and platinum 1—the two latter metals being added to 
the fused nickel in the proportion of 4 of tin to 1 of platinum, and 
the remaining six parts of tin added subsequently. For bells and 
sonorous articles the proportions are slightly varied, viz., nickel 
100, tin 20, silver 2, and platinum 1. 

MM. BaERLE AND Co., of Worms, have published the following 
on the employment of soluble glass as a detergent :— The employ- 
ment of soluble glass in the washing of wool is an important fact 
in this industry. The treatment is so simple and so economic, 
that it is only necessary to make an experiment to recognise its 
advantages. Take 40 parts of water, at the temperature of 50 deg. 
to 57 deg. Centigrade, and 1 part of soluble glass ; plunge the 
wool into the mixture, stirring it about for a few minutes by hand, 
then rinse it in cold or tepid water, and it will be found completely 
white and void of smell. The wool, after this operation, remains 
perfectly soft, and loses none of its qualities, even when left for 
several days in the solution of the silicate, and being washed in 
hot water. Sheep may also be washed with the same preparation, 
care being taken to cover the eyes of the animals with a aeons 
to perform the washing with the solution instantaneously, and to 
remove the surplus withtepid water. In the case of pao I wool, 
the wool should be first steeped in the solution above given, and 
afterwards in another bath composed of 80 parts of water, at 
37 deg. Centigrade, and 1 part of soluble glass. In this way the 
effect is excellent and economic, without the employment of soap 
or soda, and the wool is rendered at least equally white, clean, and 
soft as byother methods. Soluble glass may also be employed advan- 
tageously for domestic washing. A bath must be prepared over. 
night, with 20 to 30 parts of water, at 50 deg. to 57 deg. Centigrade, 
and of 1 part of neutral soluble glass; the linen is plunged into 
this bath and left there till the following morning, when, after the 
bath has been reheated with additional hot water, it is to be 
worked with a wooden stamper. The t of the solution tells 
when the linen is nearly cleaned, when the former is to be drawn 
off, and the linen drained. The operation is then completed by 
rinsing with a little soap; but it is well to pass the linen again 
through a weak solution, consisting of 1 part of soluble glass to 
50 parts of water at 45 deg. to 50 deg. Centigrade, and then to rinse 
it out in pure water. 

SoME interesting particulars of the ancient method of cleansing 
and finishing woven fabrics, as revealed by the ruins of Pompeii, 
are given by M. Beulé, who inspected the remains of a fulling and 
bleaching establishment in the buried city. The house in question 
was unearthed some time back, but the descriptions of its conteats 
seem to have been confined to the pictures. The Scientific 
American gives the following abbreviated account :—‘“‘ The largest 
and best-executed paintings representative of the art were dis- 
covered in 1820, in the house of a fuller, opening on one side on 
the street of Mercury, and on the other on a street called, after 
him,*Fullonica. In the court a pillar covered with pictures was 
standing alongside a fountain. This pillar has been removed, and 
deposited in the Naples Museum. In the lowest division a 
woman, sitting, hands a piece of cloth to a little female slave. A 
workman, whose tunic is closely tied around the body, is looking 
at them, while at the same time ing a white cloak with a 
purple border, suspended from a stick. Another workman is in 
the act of sitting down alongside a crate of wicker work on which 
the cloth is to be spread out; in one hand he holds a vase on 
which sulphur thrown on burning charcoal will develope a gas 
capable of bleaching the cloth, This is the same method, says M. 
Beulé, which is used to-day. On another face of the pillar, arched 
niches contain large vats where the goods are ed, Slaves 
standing in those vats trample the fabric with their bare feet in 
the same manner as Arabian women wash their linen by trampling 
them inst the rocky bed of a stream ; this is what the anments 
called “the fuller’s dance” (saltus fullonicus). The artist has 
painted with the same care the press with its two uprights, its 
two enormous screws, which were turned by means of cranks in 
order to flatten the cloth beneath the planks which imparted the 
necessary finish, Finally, the drying chamber is shown by long 
sticks a chains from the ceiling. The linen is spread out 
on them ; a slave hands to a young woman an open fabric, while 
the wife of the fuller makes a note of it on her tablets. I have 
visited with particular curiosity the houses in Pompeii where 
these pictures had been gathered. I counted there in # court 
twenty-two tanks constructed of stone, and at different levels, so 
that the water could run from one into the other. Little benches 
in front of them served for the reception of the goods. At the 
other end of the court seven smaller tanks served for jfulling. 
The store-room, with traces of the planks, which were laid like 
rays radiating from a centre, the hearths, the drying-chamber, 
may still be rg eres In other fullers’ establishments I have 
seen very thick sheet-lead lining the interior of vats made of 
cement, Sometimes, also, we find jars full of earth, which 
must be the fuller’s earth of which Pliny , and which con- 
tributed as much to the whiteness of the goods as the fumigation 
with sulphur or the urine which was collected in vases placed at 
the corners of the streets. Thus, despite the differences of time 
and processes, it has been establish ed, to our surprise, that 
moderns are but little inventive, or rather, that the ancients had 
already discovered all that was essential, rational, and suited to 
the requirements ef the art,” 
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MISCELLANEA. 


A PETITION for euleniing the new railway at Dowlais to 
Merthyr has been got up and forwarded. 
A RAILWay accident occurred at Haverfordwest on Tuesday, 
fortunately attended with no loss of life. 
|__AN accident on the Plymouth Railway, Merthyr, occurred on 
Monday, by which the fireman was killed. 
A MEETING of the Great Western employés in South Wales has 
been held with a view of forming a benefit society. 
WE learn that Mr. Duckham’s hydrostatic weighing machine 
has now become the property of a limited liability company. 
AN important meeting, having for its object the deepening and 
improving of Swansea Harbour, has been held, and the movement 
seems hopeful. 
In the new theatre in Cologne signals will be transmitted by 
means of telegraphic wires to all parts of the house, and even to 
| loungers outside, announcing the commencement of each act. 
| THE movement at Neath for securing the advantages of a tram- 
| way between Neath Skewen and Briton Ferry is making headway, 
|and satisfactory progress was made this week in the prelimi- 
| naries, 
THE repairs to the Glatton turret ship, now in Chatham dock- 
yard, will shortly be commenced. Since the Glatton has been 
| there she has been inspected by large numbers of visitors, in- 
| cluding many naval officers belonging to the different European 
navies, 
Mr. JAMES WRIGHT, who was Assistant Chief Engineer to Mr. 
Lloyd, C.B., the late Engineer-in-Chief of the Navy, has been pro- 
moted to the higher rank with a salary of £900 per annum. Mr. 
J. Bannister has been promoted from Portsmouth Dockyard to be 
Assistant to the Engineer-in-Chief at Whitehall, with a salary of 
£600 per annum, 
THE prices of iron in France have experienced an advance in 
the department of the Meurthe et Moselle, in consequence of 
important purchases made for the Creusot Works. These 
purchases are said to include from 18,000 to 20,000 tons of pig, 
to be delivered partly in 1872 at £5 4s, per ton, and partly in 
1875 at £4 16s. per ton. 
Srx batteries of field guns, some 16-pounders and some 
9-pounders (muzzle loading), are to be fitted at once with Nolan's 
range-finders, in addition to two already provided, which have 
been under trial at the autumn manceuvres, making eight batteries 
in all. Our readers will remember that we recently (Feb, 11th, 
1870) illustrated Capt. Nolan’s invention 
THE Birmingham News says that a Birmingham gentleman has 
just received a letter from Australia, in which it is stated that 
large quantities of tin have recently been discovered, and that 
**all the men upon the station are tin mad.” The discovery has 
been made upon the Strathbogie Run, fifteen miles from Wellin- 
grove and ninety from Armadale, in New South Wales. 





It is stated that the high price to which steam coal has been 
raised in this country has driven one of the leading steamship 
companies trading between Liverpool and New York to transfer 
their purchases from this country to the other side of the Atlantic. 
It is affirmed that coal can be put on board at Picton at 8s. per 
ton, for which 35s. is charged at Cardiff. Other steam companies 
trading from Liverpool have been forced to lay up a number of 
vessels, in consequence of the increased cost of coal having taken 
away the margin of profit which enabled them to carry on a re- 
munerative trade. 

Tue French have, after consideration, determined not to 
abandon the mitrailleuse. It is believed the mitrailleuses were 
injudiciously handled during the late war; it has been since 
proved by experiments that they can be employed so as to produce 
most disastrous effects. The President of the republic has just 
signed a decree for the establishment of works for the construction 
of artillery at Tarbes, where a number of new mitrailleuses are to 
be made on a slightly modified and improved plan. Fresh experi- 
ments, with an entire battery, and according to a wholly new 
programme, are to be carried out immediately at Tarbes. 

WITHIN the last few days two important decisions on the mode 

of meeting the sewage difficulty have been announced from large 
towns. The local board of West Ham have determined to erect 
works to test on a large scale the mode of clarifying sewage and 
utilising the sludge resulting from the process which has been 
proposed by Major-General Henry D. Scott. The Town Council 
of Birmingham have passed a similar resolution. The plan of 
this officer consists, as is well known, in clarifying sewage by 
means of lime, and converting the deposit into cement or agri- 
cultural lime, which is stated to be rich in phosphoric acid, by 
calcining it with the fuel which the sludge of the sewage sup- 
dlies. 
, THE importation of coal from Belgium, vid Ghent, is still con 
tinued, by the Grimsby ee ae steamers, and the larger 
steamers belonging to the Manchester, Sheffield, and Lincolnshire 
Railway Company are also bringing coal from Antwerp, Many 
ships for the Baltic, after discharging at Grimsby, instead of 
poe there, are shipping Belgian coal. This week the price at 
the pits in association has been raised to 20s., but this is not 
uniform. The best steam coal is now being shipped at Grimsby, 
free on board, at 23s. 6d., and “nuts” at 19s. House coalis more 
plentiful, as merchants are stacking. The large coal exporters at 
Grimsby give it as their opinion that the price of coal has now 
reached its maximum. 

Tue Park Commissioners of New York ae | contemplate the 
construction of a large tunnel at the upper end of the island, for 
the purpose of providing a carriage way under the Harlem river, 
from the end of the seventh avenue drive. This will fur- 
nish a much needed communication between New York city 
and Westchester county. The tunnel will be built of solid 
masonry, and extend 1663ft. on the New York side, and 1078ft. 
on the Westchester side of the river. It is contemplated to have 
the top of the arch 18ft. below high-water mark, so that vessels 
drawing 17ft. can pass over safely, The tide falls about 5ft. at 
that point ; and at low tide vessels drawing less than 13ft. will be 
able to pass over in safety. It is ergeess to have the tunnel 
about 2759ft. long, and 16ft. in height, to permit persons to stand 
on top of the highest omnibus, and 34ft. in width ; this affords 
20ft. of wheeling space and 7ft. on each side for foot passengers, 
The descent will begin at 150th street, and the top of the tunnel 
will strike the water bed at 155th street at a point about 200ft. 
south of the present Macomb’s Dam bridge. A. W. Grant, C.E., 
is the engineer of this important work. 

THE district of Openshaw, Manchester, like the adjacent neigh 
bourhood of Gorton, is making rapid strides in the path of pro- 
gress, and works and houses are springing up in every direction. 
At the monthly meeting of the local board last week plans were 
approved for a new engineering tool works, to be erected by 
Messrs. Shaw, Hossack, and Co., on vacant land adjacent to the 
Manchester, Sheffield, and Lincolnshire Railway. The partners in 
the new firm were, until recently, in the service of Messrs, Beyer, 
Peacock, and Co. The neighbouring ironworks ay occupied 
by Messrs. Ellam and Chadderton have been yurchased by Messrs, 
Taylor and Buckley, of Oldham, and will _in future be known as 
the Castle Ironworks; they are undergoing considerable repairs 
and alterations, and will soon be ready for starting. These works 
will find employment for a large number of hands, and in view of 
their accommodation several blocks of dwelling-houses are being 
built. The neighbourhood of Dukinfield may also be cited as 
another thriving locality in connection with t e iron trade. In 
the vicinity of Hyde Junction, in that township, Mr. D. Adam- 
son, of the Newton Moor Boilerworks, is erecting extensive pre- 
mises in connection with his trade; and large engineering works 
are also being built by Mr. Beeley, so that the neighbourhood 





romises, with the existing manufactories, to become very 
ourishing. 
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VINCENNES WATERWORKS. 
(Fer description see 7 1 
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INTERIOR OF GIRARD WHEEL HOUSE, VINCENNES WATERWORKS. 


(For description” see page 183.) 














PATTERSON’S COTTON FISHING NET LOOM. 





THIS can scarcely be called a machine in the full acceptation of | 


the word, although it possesses the grand qualities of machines, 
joy acog A and rapidity of production, The only machine to which 
it any striking resemblance is the old ing loom ; like it, 
the fishing-net loom is entirely worked by hand and foot, and when 
it is stated that there are nine treadles, a principal lever with 
several distinct motions, and two or three minor actions to be at- 
tended to, besides cutting off the weft and tying the last mesh of 
each row, it must appear at first sight a very complicated piece of 
machinery ; and so it is in fact, but the t thoroughly justifies 
the inventor, for, while a first-rate hand cannot produce more than 
a yard or two of net at the utmost day, this machine throws 
off from forty to fifty yards—at least such is the statement made 
by the representatives of the exhibitor, 

The net making machine is a hand loom working without a 
warp ; or it may be called an arrangement whereby two hundred 
or more needles, hooks, and meshes are worked simultaneously by 
foot and hand, while the weft is supplied by mechanical action. 
The stocking frame and the Nottingham lace machines have always 
been amongst the puzzles of those who have to describe machinery ; 
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the net making loom belongs to the same family, still we shall | the meshes, is of the same length as the ing frames of the 
attempt to give an idea of its action, with the aid of the accom- ** fallers ” and hooks, and is placed above the needles, 
ay be pe : The “‘fallers” are placed in a vertical groove, and are moved up- 
e finished portion of the net is wound upon a drum four to | wards and downwards by one of the large treadles seen in the end 
five feet long, at the end of which is the ratchet wheel seen at the | elevation, but they have a secondary movement which will be ex- 
top of our end view of the machine ; when a row of meshes is com- | plained presently. The needle frame is a fixture within the loom ; 
pleted the operator touches a lever, and the drum is turned up- | the pusher bar is moved by another of the large treadles ; lastly, 
wards to the necessary extent. The three instruments in the | the hooks and their frame are acted upon by the large bent lever 
actual work of netting are shown in situ in this end elevation, be- | with across handle, seen behind the oval guide plate. These hooks, 
neath the ratchet wheel ; and they are also given, full sized, in an | with the pusher bar, really perform nearly all the knitting, theneedles 
accompanying cut. These are the vertical hook, No, 1, | being passive. The movements of the hook, frame, and lever are 
which is called the “ faller”—why, will be explained hereafter ; | therefore very complicated. The hook frame is suspended between 
the horizontal hook, No. 2, the point of which is bent aside at an | two curved uprights, one of which is shown in the end elevation ; 
le to the stock ; and the ‘‘needle,” No, 3. These are all made | and these uprights have pivots above and below, so that the hook 
yey cia and, as shown in the case of the needle, are set in soft | frame has a curvilinear as well as a lateral and a backward and for- 
metal stocks which resemble printing Sepeacspens a quarter of an ward motion ; that is to say, it can approach and recede from the 
inch thick ; these are set in iron troughs the — <7 of the drum, | needle frame at various heights and angles. It must be remem- 
and firmly fixed therein ; the ends of these troughs, or chases, as | bered that these two hundred or more hooks have to act upon as 
they may be called, are shown in the end elevation of the machine. | many cotton threads held by the faller, or twisted on the needles, 


The pusher bar, No, 4, which aids the hooks and needle in making | to enter between the needles, passing now on one side, now on the 
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other side, and then above the needles, and that [without 
deviating as much as the thickness of the cotton in any 
direction, These strangely complicated movements are effected 
in the foilowing manner:— The hook frame is manipu- 
lated by the operator through the great bent cross-handled 
lever already mentioned, but the exact direction of its move- 
ments is regulated by the oval guide before alluded to; this 
guide, the back of which (No. 5) is seen in the end elevation, 
and the front in the supplementary engraving, Fig. 5a, is of great 
strength and solidly supported. On the stem of the lever is a stud 
which engages itself in the grooves, which appear black in the en- 
graving ; and with the aid of the two switches and a small spring 
piece in the guide this stud performs a curious complicated journey. 
But this is not all; it has already been stated that the hook frame 
has a lateral motion, which is obtained by another stud, which, when 
the former is disengaged from the guide plate, acts against a like 
stud fixed on the frame of the machine itself, and which forces the 
hook frame to move horizontally in the lateral direction. 

If the above description of the parts of the loom and their move- 

ments has been carefully studied, the action of netting will not be 
difficult to understand. The operation takes place in a circle, and 
we must make an arbitrary entry somewhere. Suppose a portion 
of netting already on the drum, and the row of unfinished meshes, 
or loops, held down by the “fallers,” No. 1. The hook frame 
and lever are now brought into action ; the two hundred hooks are 
made to pass between the two hundred fallers, and on returning, 
the points of the hooks being inclined to an angle, take the loops 
off the ‘‘ fallers” with a half-turn, The next operation is that of 
placing the loop on the needle, which is very complicated. The 
row of hooks interlock the row of needles; the needle has two 
limbs, one of which is thin and acts like a spring; on this latter 
the hook lodges one side of the loop, which is thus kept apart, and 
then, by its complicated action already described, turns the other 
side under the small lip seen on the left limb of the needle ; next 
the hooks, which still hold the point of the loop, are lodged on the 
top of the needles, and thus amidst the most curious complication 
of twisted cotton-cord is formed what the weavers call the “‘sley,” 
or path for the weft ; but, as if to render the complication utterly 
hopeless, the now unoccupied “ fallers” are pressed upwards 
hy their lever, enter between the needles, and form the upper part 
of the sley; through this sley the weft is now thrown ; but the 
manner of doing this makes it necessary to refer to another and 
very important part of the machine, which, to avoid confusion, has 
heretofore been kept entirely out of sight. The so-called shuttles, 
which carry the weft across, are in fact steel wires as long as the 
drum of the machine, with a hook or notch something like that of 
a crochet needle near the end; the shuttle is passed across the 
sley, and the end of the cotton weft wound on a spool is placed by 
the operator in the hook, when the shuttle flies back, carrying the 
weft with it. Originally these shuttle needles were straight, 
and being each as long as the loom itself, the latter required a 
space of about fifteen feet to stand in. This inconvenience has 
been surmounted in the following highly ingenious manner ;— 
Fig. 6 represents the shuttle box, with section of the same ; it 
is omitted in the end elevation in order to show the other parts of 
the loom ; but the small pulley, wheels, and treadle which work 
the shuttle, are shown at the lower part of the engraving. The 
shuttle needle, as seen in the above figure, lies in the spiral 
grooves of the box, to which one end of the former is attached : 
2 weight forms part of the machinery of each shuttle box, and the 
moment this is brought into action, by pressing upon a lever, the 
shuttle needle flies through the sley with unerring accuracy. 
When we consider the small diameter of the sley—scarcely the 
eighth of an inch—and the mass of knotted cotton around it, the 
perfect action of this shuttle is surprising. When the end of the 
needle arrives at the other side of the loom’ the operator places 
the cotton in the eye, another treadle is ther touched, and the 
shuttle flies back to its place, carrying the weft cotton with it. 
The weft now lies in a straight line beneath the “‘fallers,” and 
another movement brings down these hooks with the loops, as we 
described in the commencement. This is done in the following 
manner :—The ‘‘fallers,” besides their simultaneous rising and 
falling motion, caused by a treadle as already described, have a 
secondary movement ; each “‘faller” has a spring made of steel 
wire which keeps it in its proper place during the weaving. Now 
in drawing down the weft into loops, and tightening the knots of 
the previous meshes, it is necessary that the “‘ fallers” should be 
drawn down, not simultaneously, but one by one. To execute 
this, a little carriage on runners is placed behind the stems of the 
fallers, each of which has a small boss cast upon it, a treadle is 
pressed, a weight comes into action, the carriage in its course 
strikes down all the faller hooks in succession, and the weft, 
running off its reel, is drawn in till the whole row of loops is 
formed ; the operator then cuts off the end of the weft cotton, 
knots it on to the outer mesh, and the operation of forming a 
line of meshes is finished, to be repeated over and over again till 
the net is completed. The working seems very complicated, but 
the effect is satisfactory. There is one other arrangement to be 
mentioned. The effect of the netting action is to make the work 
run off on one side ; that is to say, there would be in each row 
one mesh less on one side; this is prevented by a sliding bar, 
which shifts the hook (Fig. 2) frame back the distance of one 
mesh each time, 

These looms have almost entirely replaced hand netting in 
Scotland ; the large net making firms make their own looms, but 
the smaller makers obtain them from a machinist. Attempts have 
been made to work these looms by steam, and the plan is said to 
have been adopted in America, but we are told that the trials 
made in Scotland to that end have not been considered successful. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves regponsible for the opinions of our 
correspondents, 





STUDDED SHOT. 


Sm,—Allow me to call attention to the fast that when the 
“increasing twist” system is used with studded shot, loading is 
rendered possible by making the grooves too wide for the studs, 
As the studs coined with the twist of the grooves at the muzzle, 
the rotation of the shot in loading is performed by the forward 
studs; the diminishing twist causing the then bearing side of the 
grooves to recede from the studs on the rear of the shot and 
causing the opposite side of the grooves—that is to say, the bearing 
side in firing-—to come in contact with them. When the gun is 
fired the case is reversed, the rear studs only being in contact with 
the bearing side of the grooves perform the work of rotation, the 
forward studs not touching the tae side of the grooves till they 
come into collision with it near the muzzle with a shock propor- 
tional to the difference between the twist of that part of the 
grooves acting on the rear studs and of that part struck by the 
forward studs, for if the former be equal to one turn in forty 
calibres and the latter one in thirty-nine, it is obvious the moment 
the latter strikes the side of the grooves they have to increase the 
rotation ,th part, that is to say, they do suddenly the work the 
rear studs would do gradually while travelling to the same point. 

It is possible that shot used in guns of this description would 
act better if the forward studs were removed ; and in order to insure 
the axis of the shot coinciding with that of the bore, a copper ring 
fitting the bore, but not the grooves, might be shrunk on the head 
of the shot in their place. 

ON CURVES FOR SIDINGS. 


As there might be some objection taken to that part of my 
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last paper on this subject where I used the equation EC = 2 < 
gauge, I beg leave to give another method of working it 
out, and which, by arriving at the same result in the end, proves the 
former calculation to have been practically correct. At the same 
time as it oftens occurs in practice, that itis required to know what 


crossing x 


should be the angle of a crossing and its distance from the switch, 
when only the curves of the main line and siding, and the gauge 
are given, and also what shouldbe the other ratlius when one 
radius and the angle of crossing and gauge are given, I now give 
what I think are accurate and practical methods of finding them. 








In this figure let R and R’ be the radii of the main line and 
siding crossing one another in D, Q and P the centres of those 
curves. Draw H D perpendicular to Q P, Q G and P H to R’ and 
R produced, also A C, M L, tangents to the curves, and C D, 
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FRICTION CLUTCHES FOR REVERSING ROLLING MILLS. 


Srr,—In your issue of last week there supeers aletter from Mr. 
Napier on this subject, wherein he thinks he has a “grip” of me, 
enoagually with his “ differential clutch grip, allowing me to slip 
neither a half nor a whole revolution.” I confess that, as Mr. 
Napier admits, he is sustained more by theory than practice, the 
construction he puts upon my letter may appear somewhat con- 
tradictory. At all events, [ to say I intended no such 





R — Bause _ gauge 
ree 2 “ 2 _ 2R — gauge, 
ud 2 R- gauge AC 4AC 
_ 2R — gau 
as 4 = of crossing’ 


meaning. What I did mean was in the latter paragraph of my 
former letter, thar “undue resistance” referred to iron Cats put 
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into the rolls in an unfit state for transmission through them, 
hence the advantages of the slip we have experienced in the 
working of Stevenson’s clutch. In your leading article on this 
* subject you stated that, in order to get a perfect clutch, it was 
necessary that it should be slack at first and go on getti 
and tighter, and finally so tight that nothing which could be put 
between the rolls should cause it to slip. I inferred you to mean 
that this “‘nothing” had reference to iron put into the rolls in the 
usual way, et ceteris paribus; and in this respect Mr. Stevenson’s 
system supplies the desideratum. It is therefore surely obvious 
to any practical man that the “‘nothing” which is being made 
something of cannot be accepted in its literal sense. 
WittiaM Ferrir. 
Monkland Iron and Steel Works, Airdrie, 9th Sept., 1872. 


Sir,—In Mr. Stevenson’s letter in your last number he quotes 
the two ends of asentence from my letter in the preceding number, 
and complains that it misrepresents what he had said about the 
differential clutch, and I perfectly agree with him that his quo- 
tation does so; but if he will insert the middle of the sentence 
between the two ends of it he will perhaps be surprised to see 
what a difference it makes. I have heard of some one attempting 
to prove that Solomon’s father was an atheist by quoting the last part 
of the sentence which begins with “ the fool hath said in his heart,” 
and omitting the preamble; and Mr. Stevenson’s quotation about as 
accurately represents the sentence quoted from, which charges him 
with having asserted that the differential clutch could not have a 
certain quality ‘and at the same time” a second or a third quality,. 
whereas his quotation makes me charge him with saying that it 
could neither have the first nor the third, though the whole stress 
of his argument before the meeting was that it could not have the 
second — if it had the first, or because it must have the first. 
He may take his choice between these two alternatives ; they are 
Voth equally wrong. 

One question I wish to ask Mr. Stevenson. He speaks of his 
clutch slipping when a predetermined strain comes on: Will he 
give us the faintest idea of the amount of torsion at the instant 
of any of his clutches beginning to slip, and if so how he has deter- 
mined it? Can he, for instance, guarantee to hold on to break a 
%in, spindle, and slip before a 10in. one breaks? This is a wide 
latitude, but can he guarantee even that? Again, has he any 
evidence that when his clutch has slipped there has been more 
strain on than at other times when it did not? I ask for informa- 
tion, not knowing whether he has any means of estimating the 
approximate strain. If so, ‘have the users of his clutches given 
up the use of breaking spindles ? Rost. D. NAPIER. 

Glasgow, September 7th, 1872. 


THERMO-SPECIFIC ENGINES. 

Srk,—In THe ENGINgER of January 12th, 1872, you were 
pleased to publish a description of my invention of an ammoniacal 
gas engine, for which I would now return thanks. The problem 
which I desired to solve then was the production of a cheap 
— for the propulsion of street cars on tramways, but I never 

ave offered to the public ammonia as a power so intrinsically 
cheap that it would ever be likely to replace steam as a prime 
motor ; I simply offered ammonia as a power, although intrinsi- 
cally, perhaps, not as cheap as steam, yet for the propulsion of 
street cars as a most advantageous substitute for steam as then 
generated. No one, at the time I had invented my ammoniacal 
gas engine, two years ago, had ever thought that steam, discon- 
nected from the stationary boiler where it was generated, could 
ever be worked practically. Had this beea done, ammonia would 
certainly never have been thought of by me, for I consider and 
hold that theoretically, as well as practically, no liquid heated 
expansively has any advantage over another in the economical pro- 
duction of motive power. The reason is, that if the latent heat of 
the vapour of any one liquid—ether for example—is less than that 
of steam, the volume of that vapour compared to the liquid from 
which it springs is also so much less than the volume of steam 
compared to water. However, in the case of ammonia, its latent 
heat is less than that of steam, and its volume greater under 
high pressure. This apparent contradiction has given rise to a 
specious argument, which is only true in appearance, viz., ammo- 
niacal gas under a pressure of 9741b. to the square inch possesses 
a volume of 983, while its total volume under the pressure of the 





atmosphere is 1300 ; therefore, it is assumed, taking into account 
that steam under identical pressure, possesses a volume of 295, 
ammoniacal ge must be three times cheaper than steam. But 
this is false, for ammonia can only expand in the ratio of the differ- 
ence between 983 and 1300, while steam expands in the much 
greater ratio of the difference between 295 and 1700; and if the 


com; density and volume of the two liquids, and the different 
weight and expansion of those vapours be taken into account, it | 


will be found that the same amount of heat applied to either of 
these substances ammonia and water—produces the same amount 
of useful work, . The above digression from the real subject matter 
of this letter is a to inform you that I have never published 
anything which would claim for ammonia as a motive power a 
capacity for a greater amount of useful work than that accom- 
plish steam. 


ed b 

What ff desired to effect by the substitution of ammonia for 
steam as 2 motive power, was the storing of an expansive force 
for a limited time so as to do away entirely with a fire on a street 
car, thus rendering this power void of danger, obviating the 
necessity of an engineer or skilful attendant, realising a vast eco- 
nomy in fuel, and overcoming altogether that which hitherto had 
made steam on a small scale costly and objectionable. 


Under the circumstances above set forth, ammonia, although | 
dearer than 


perhaps es ; steam, became cheap through 
the peculiar mode of its application, Until the beginning of last 
spring, 1872, I saw no other mode of propelling street cars cheaply 
except by ammonia, although I had Fase om ly aware that this 
gas, its costliness, offered very great difficulties in the wa 

of its practical application for the purpose intended. But as +f 
had, as it were, become committed before the world as the creator 
of a cheap power for the propulsion of street cars, I did not wish 


tighter | 





| to fail, and in studying more deeply the subject of liquefied \ 
I saw that water iteelf above the temperature of 212 deg. Fah., 


j 


was a liquefied gas, and that in water I could store an expansive | 


force for a limited space of time with far greater advantages than 
in ammonia, which if 

of heat on the one side and a depression of temperature on the 
other. But as we possess far greater facilities for raising the tem- 
perature of a body than for depressing it, therefore it is much 
easier and economical to heat water until the vapour issuing from 
it in a close vessel has attained an expansive force of 150 lb, to the 
square inch, than to distil ammoniacal gas by the double process 
of both elevating and depressing the temperature in order to 
obtain the same result, which is in both cases the same, as it is at 
last the stored heat which produces the desired force. 

By reading the enclosed printed circular you will comprehend 
my mode of operating. I would state further that I have already 
made over 1500 trips, averaging six miles per trip, with one of my 
fireless, or thermo-specific locomotives, which is driven by the 
ordinary horse car drivers on the New Orleans and Carrollton- 
street Railroad, of which Gen, G. T. Beauregard is — Also 
please find enclosed comparative statement of the cost of pro- 
pelling street cars in this country, per horse power, and my 
system. I would state also that a majority of the directors and 
stockholders of the above named railroad company, have recently 
voted in favour of the adoption of my system of propulsion on 
their road. EMILE Lamo. 

P. O. Box 493, New Orleans, U.S, 


AMMONIA AND THERMO-SPECIFIC PROPELLING COMPANY OF AMERICA. 


Office of Ammonia and Thermo-specific Propelling Company, 
of America. 
(To the Presidents of Street Railroads.) 

GenTLEMEN,—Having demonstrated my invention as a practical power 
for propelling street cars, and knowing the deep interest you take in all 
inventions the ultimate object of which is the doing away with animal 
power for the propulsion of street cars, as well as the cheapening of the 
—. I therefore take this occasion of offering you a brief statement of 
acts concerning my invention which I hope you will lay before your 
several boards of trustees or directors. 

Steam, when generated in a boiler set over an active fire, is accompanied 
by constant danger. This of itself makes it an impractical motor in 
crowded streets. Further, an impending danger requires a constant and 
skilful attendance. The cost of a skilful attendant neutralises the 
primary cheapness of steam as a substitute for animal power for the 
ag em of light vehicles. 

The experience of one hundred years in the use of steam as a motive 
power has caused the world to arrive at the following conclusion, viz. : 
Steam is, intrinsically, a very cheap power, and whenever a force is 
wanted sufficient to counterbalance the extra cost of a skilful attendant, 
it has been universally adopted in preference to animal power, notwith- 
standing the comparative danger accompanying its use. Every 
intelligent man must then come to the conclusion that if the danger 
attending the ordinary steam engine could be avoided a skilful 
attendant would not then be needed to drive it, and this would at once 

1 2e the cheay of steam on a small scale. If we still further add 
to this doing away with the danger of the ordinary steam engine the 
remarkable property of causing fifty or one hundred street locomotives to 
to be mewred pe = but one single fire under a large stationary boiler 
hidden arvay in the distant suburbs of a city, which, for the first time in 
history, makes steam as economical on a small scale as on a large scale, 
and infinitely superior ona small scale by being void of all danger, we 
will then be certain that, as the steam engine has heretofore universally 
taken the place of animals wherever a power of twenty-five horses was 
needed, so must steam now take the place of the one horse with far more 
reason and certainty that it ousted animals for purposes requiring 
twenty-five horse power, 

My thermo-specific, or fireless locomotive, which has now been in 
constant use for months past between Carrollton and Napoleon Avenue, 
accomplishes all the work which the ordinary steam engine is capable of 
doing, and is absolutely void of all danger of explosion, for the following 
reasons :—The tank on the truck or car which is to contain the motive 
power is filled with about 300 gallons of water ; this same water is heated 
at the depét at the beginning of each trip by being connected for four 
minutes to the stationary steam boiler. In this manner enough heat is 
forced into the water of the tank to enable the car to travel nine 
miles and have a surplus of power left at the end of each trip. 

There being no fire under the tank, the _—— begins to diminish as 
the car moves, and as it is physically impossible to put a larger vessel into 
a smaller one, for the same reason an explosion of the boiler ef my 
locomotive is mathematically impossible, because what has once 
| contained the more will certainly contain the less. 
| It requires less skill to drive the thermo-specific engine on the truck or 
| car than to drive a borse or mule, for all that the driver has to do to stop 
| the car is to turn a faucit either to the right or to the left and to apply 
| his brake, and, to start it again, he simply opens the faucit and lets go. 

The person now driving the thermo- 
specific locomotive is no mechanic, 
and was taught how to drive it ina 
couple of trips. 

Doubts that may arise in the mind 
of those unacquainted with the 
subject as to the possible loss pf heat 
from the tank on the truck or car 
are utterly groundless, for, although 
the tank now in actual yse is but 
indifferently covered or insulated, 
the loss of heat is only equal to a 
loss of pressure of 3Ib. to the square 
inch per hour; and, as from 60]b, 
to 801b. more pressure is carried in 
the tank than js necessary tu make 
the round trip, there is no fear that 
any detention on the road will render 
the fireless steam engine powerless, 

As to the question how will the 
thermo-specific engine do in cold 
climates, we will state that in early 
spring, when we begin to operate 
the fireless locomotive, the tempe- 
ratures some days were as low as 
40 deg. Fah., and this made no sen- 
sible difference as ds the usual 
loss of heat of water in the tank. If 
we suppose the temperature to fall 
50 deg. below the above-mentioned 
point, we will have reached the 
temperature of the coldest climate. 
Now the temperature of the water in 
the tank, when the thermometer is 
at 40 deg. Fab., is 240 deg. above 
that point, so that a subtraction of 
. 50 deg. Fah. would only be equal to an 

augmentation of the cooling effect of the atmosphere of a little more than 
one-eighth more than the cooling experienced in the atmosphere of New 
Orleans ; an effect so trifling can easily be remedied, if required, by a 
little more covering on the tank. Or, in other words, as the reduction 
was 3Ib. per hour when the temperature was at 40 deg. Fah., the 
reduction of pressure will not amount to over 11b.more per hour when the 
thermometer is at 10 deg. below zero Fah. 

As to the apprehension that cars moved by any other power than 
animal power wun be unable to make the short curves of street railroads, 
we will state that the car drawn by the thermo-specific locomotive was 
loaded with 7135 Ib. of iron, together with fourteen passengers, making a 
total of over four tons ; it was then drawn by the engine on to the centre 
of a curve of 58ft. radius and then stopped, after which it immediately 
started again, with perfect ease, on a trip of three miles forward and back 
to the station, making six miles with this load. The gauge indicated 
at the end of this trip a variation in steam pressure only slightly below 
the usual expenditure of steam in ordinary trips. 

The engine used on the truck for the purpose stated above is a double 
cylinder of 5in. diameter and 7in. stroke. The total ey of the tank 
in cubic contents is 375 gallons. The locomotive has made nine miles 
with ease, returning with 60ib. pressure in the tank at the end of 
the trip, having started with 175 lb. pressure. 

The experience of fifty years has demonstrated the highest consumption 
of coal in generating steam in a stationary boiler of per construction, 
to be 6Ib. per horse-power per hour, and 3 Ib. as the ) ovat consumption 
| per hour. The expense of 6]b. of coul when rated at 5 dols. per ton 
makes the cost of generating stecm one cert and a-half per horse-power 


per hour. 

The cost of a complete apparatus and truck to draw one car or more 
| amounts at present from 800 dols. to 1000 dols. The price of the 
stationary boiler to heat the ttle | ti will vary 
with the number of cars to be used on each road, but will cost no 
more than any ordinary steam boiler; its capacity for g ti 
steam should be equal to one and a-half horse-power per hour for each 
car. 
If we inquire into the durability of a steam engine and boiler as 














atter had to be first liquetied by an increment | 





compared [with horses or mules, the comparison redounds to the 
advantage of the steam apparatus. It is well-known that horses or 
mules give out, or have to be exchanged or sold after three years’ e 
ona street railroad, at a great reduction from original cost. But the 
steam engine will last ten years where a mule will only last three, so 
that the adoption of the thermo-specific engine will nut be only a 
saving of expense in fucl as compared with wule feed, but also one in 
wear and tear. Besides, there is the keeping up of tramways for mules, 
the cost of which would be saved by the adoption of the thermo-specific 
engine 

To complete the above statement of facts I will now explain my 
process or discovery. Water boils at 212 Fah. under the pressure of 
14°07 lb. to the square inch, which is the pressure of the atmosphere at 
the level of the sea. This boiling point of water ix not fixed, but 
increases or diminishes with the pressure upon its surface, so that if we 
increase, to any given weight, the pressure upon the surface of water, 
we shall also elevate to a corresponding degree its boiling point, and as it 
is well known that if we drive steam intaa body of water it will condense 
into it until the water boils, therefore steam can be condensed into 
water at any temperature, provided the water be kept under pressure in 
a strong iron vessel Any given quantity of water requires 900 deg. Fah. 
above 212 Fah. for its total conversion into steam. 

Now, if we put 168 deg. of heat above the boiling point into 300 gallons 
of water enclosed in an iron vessel, the 168 deg. will be 17 per cent. of 
the total heat required to convert the 300 gallons into steam at the 
expense of the whole caloric put into the water. In other words, by 
opening a valve on top of the iron vessel the surplus heat in it will 
convert 51 gallons of the water into steam, the remaining water falling 


| in temperature during the escape of steam until it has again reached 


212 Fah., when it will be in equilibrium of pressure with the surrounding 
atmosphere, and no more steam escape from it. If, instead of permitting 
the steam to escape directly into the atmosphere, it be directed into the 
steam engine, it will drive it as long as its tension surpasses that of the 
atmospbere. 

I will conclude by stating that parties interested in street railroads 
would do well either to call at the office of the Ammonia and Thermo- 
specific Propelling Company of America, No. 175, ,Common-street, for 
additional information, or at Carrollton, where they will sce the car 
making regular trips all day. Any special trial of power will be per- 
formed, when required, to satisfy parties interested in street railroad~. 

Emice Lam, 
Superintendent of the Ammonia and Thermo-specific 
Propelling Company of America. 


Statement of coat for sitting up fifteen locomotives or trucks with the therimo- 
specific engines, together with the necessary apparatvs to generate steam fo 
the whole, as Furnished by Dr. B. Lamm, superintendent of the Ammonia ond 
Thermo-speciic Propelling Company, of America. 


dols. cts 
Cost oftruck .. . 189 25 
Cost of tank on truck 275 00 


Cost of engine complete with endless chain 450 00 
Cost of insulating boiler and connections 80 00 


_—_— dols. cts, 

994 25 for cars 14,913 75 
Cést of a double set of steam boilers 7 - ow + 4,000 00 
Setting up theboilers.. .. .. .. «es + 1,000 00 
Wooden cistern, 250 dols., force pump, 265 dols. 51S 00 
Water pump .. .. «1 «1 _ 2 300 Go 
Sundry expenses in putting up machinery 1,000 00 


21,728 75 


Total cost for 15 locomotives and machinery 


Year.ty Expenses ror Runnine 15 Cars. dols. cts, 
Expenses for wearand tear .. .. 1,738 30 
One chief engineer at 5 dols. perrday .. .. .. .. 1,800 00 
One assistant engineer at 3 dols. 50 cents perday .. 1,260 00 
Two firemen at 1 dol. 50 cents perdayeach .. .. 1,080 00 
Two chargers at 1 dol. 50 cents perdayeach .. .. .. .. 1,080 00 
Two labourers at turntables at 1 dol. 50 cents per day each 1,080 00 


Daily expenses for coal for 15 hours of actual work, reckoning 
an expenditure of 2-horse power, per car and per hour, 
7dols. 4Sconteperday .. .. 08 + «+ se «+ « 

Total running expenses for 15 cars per year 

Daily expenses for 15 cars . . 

Daily expenses foreach car .. .. «2 oe -. of os omit 

It will be easily understood that the expenses in running twenty five 
cars or more shall be materially reduced, the largest item of expendi- 
ture remaining the same, viz., labourers’ wages ; while the only increase 
will be in the consumption of coal. 

The foregoing estimate is for fifteen cars ; if thirty or more cars were 
running, the following items would not be augmented, viz. : Wages of 
chief engineer, assistant engineer, fireman, and chargers, which would 
still further decrease the expense per car per day to 1 dol. 48} cents 

The prices allowed above are full prices, 

Accepted us correct, Emite Lamm, Superintendent. 
G. T. BEAUREGARD. 





Comparative statement of expenses per car per day with present hovae power 
and that of proposed steam power, between Napoleon Station and Carrollton, 
a distance of 2 awl 3/5 miles on the New Orleans and Carrollton Railroad, 


Irems oF EXPrense. June, 1872. 





Expense Expense 
per car per car 
per day per day 
under under 
present new 
system. system. 
dols. cts, dols. cts. 
Wavos of drivers, ostlers, harnesses, &c. .. .. «. 440 » 9 
o mechanics at Carrollton .- «+ «- «# es 30 
jo road ZANE se «e ee of of ce «ee of 338 
* office including contingent salaries .. .. 1 20 
Peed used. .. «- «oe cf we ce co «+ cf of 2 35 
Materials for repairs af roads .. 2 «. «+ e+ +s ri l4 
Materials for car repairs, including painting, also 
shoes nails, oil, &c. eo 06 co 00 00 00 55 s7 
Office rent... oc of of ++ 08 +s «+ oe 4 “ 
Jmsurance .. «2 os «+ 08 2 ef of «6 08 8 16 ld 
Wear and tear of livestock... .. «. «+ oF «+ + 17 
Contingent expenses .. +s ss oe ++ 08 00 os 4 . 
Total expense of present system .. «. 9 91 
Add expenses as per Dr. Lamm’s statement .. .. 1 96} 
Total expenseof newsystem .. «+ « 6 77 
Difference per car per day in favour of new system .. 813 
qQ 91 
dols. cts. 


Economy per annum (exclusive of branches) on upper line 
from Napoleon-avenue to Carrollton .. .. ss s+ os 
Feonomy per annum (exclusive of branches) if adopted on 
whole of Carrollton line, 53/5miles.. .. «. .. «+ ~. 38,338 20 
New Orleans, June l4th, 1872. Approved as correct, 
F. McBride, Secretary. G. T. Beaurmoarp, President. 
[We give publicity to Mr. Lamm’s letter because he appears to have 
carried an ingenious scheme into practice with much success, but the 
idea involved is not new; a similar method of working underground 
railroads in London was proposed years aince.—Ep. E.} 


14,671 80 





A New Bive.—A very fine new blue has just been introduced, 
which is said to approach the beauty of colour of ultramarine. 
For its production metallic om | is dissolved in commercial 
nitric acid, and the solution filte through powdered glass; to 
this is added a weak solution of ferrocyanide of potassium. The 
precipitated colour is then washed and dried. 


DanisH CoaL.—A correspondent writes :—‘‘ Boring for coal 
has been commenced on the ish side of the Sound. As yet 
nothing certain can besaid of the result, but the trial promises fairly. 
At the same time attention has been drawn to the coal mines 
discovered a century and a-half at the Suderé, one of the Faré 
Islands, but as yet worked only for local use. The coal is said to 
be of good quality, three tons of the Faré coal equalling in 
burning value two tons of English coal ; and the working is easy, 
the layers being almost level withthe ground. M, Johnstrup, the 
Professor of Mineralogy at the Copenhagen University, has left 
with a young assistant to examine the mineral on the place, and 
to com: it with the coals found inSkone. The United Danish 
Ss ip Company sends out the expedition, in the hope of 
getting suitable ata more reasonable price than that lately 

emanded in England. From Skone the report is that the bori 
are still carried on with results, and that the coal 
affords, mixed with a most convenient fuel for loco- 
motives,” —T'imes, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue dela 

BERLIN.—Messrs. A. Asner and Co., 11, den Linden. 
WVIENNA.—Mesers. Group and Co., Booksellers. 
LEIPSIC.—ALPHONSE 
NEW YORKE.—WILLMER 


TO OOBRESPONDENTS. 
*,* Allletters intended for insertion in Tae Exo 
pp a 
good faith. No notice whatever will be taken of anonymous 


communications, 

H. R.—‘“ Overman’s Founders’ Guide,” Messrs. Spon, Charing Cross. 

Mr. West (Liverpool.)—A letter lies at our office for this t. 

UG. E. B.—The illustration you refer to did not appear in Tae ENGINEER. 

A. B. C.—We shall be pleased to see a sketch of your arrangement, in confi- 
dence of course. 

W. C. T.—Jt appears from your note that you are flted for a berth as 
draughtsman, pattern maker, or jitter, and you would probably be worth, 
to begin, 288. or 308. a week. 

A Supscriper.—The cost of registering designs varies with the subject. You 
might register a steam engine of special design, but the protection so obtained 
would be of little or no value. 

Soutn Lancasutre.— We cannot refer you to a better source of information 
than a course of lectures on the subject delivered before the Society of Arts 
a couple of yearsago. You can, we believe, obtain the course by applying 
to the secretary, Mr. P. Le Neve Foster, John-street, Adelphi. 


Rocers, 47. Nassaw-street 








or contain- 











SUBSCRIPTIONS: 


y:/ 
Yearly (including two double numbers)... «. + £1 98. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

ADVERTISEMENTS. 

%,* The charge for Advertisements of four lines and under is three shill F 
and, when the advertisement is w one inch in ge line 
wards, ninep The line ages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. Ali single 
advertisements from the country must be accompanied by stamps in 
payment. 


AbveRtisemert cawnot BE Insrrtep unLess DeLivered Berorne Six o’cLOcK on 

Tavaspay Evenixe ix nace Week. 

*,* Letters relating to advertisements and the publishing department of the 

“paper are to be addressed to the Publisher, Mr. George Biche; all 
other letters to be addressed to the Editor of Tux Enaingen, 163, Strand. 











BIRTH. 
At Singapore, on the 27th of July, the wife of Recinatp H. Smira, 
Superintendent Engineer T. P. Dock Company, of a son. 


DEATH, 


On the 6th inst., at Folkestone, Toomas Greaves Bartow, C.E , of 
5, Delamere-terrace, and 42, Parliament-street, London. 


THE ENGINEER. 
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THE BRITISH ASSOCIATION AND THE SEWAGE PROBLEM. 
Tue fact that a committee of inquiry into the whole 
question of the utilisation of sewage was appointed some 
time ago by the British Association was probably due to 
two causes. One was the desire on the part of the Associa- 
tion to arrive at a true solution. of a question so important, 
and the other the opinion entertained by many, that the 
report of the Rivers Pollution Commission was exception- 
ally severe upon some of the methods which had been put 
forward as as the result as yet unattained. In 
furtherance of this object a sum of money was appropri- 
ated to the pu , and the members of the committee at 
once commenced their labours. Before proceeding to draw 
the attention of our readers to the numerous instructive 
and interesting details which characterise the last report 
of the committee on the utilisation of sewage, it may be 
stated that it confirms the views we have always held on 
the subject, and with consistency expressed in our columns. 
One of the most novel principles of treating sewage on the 
irrigation plan is that introduced about two years ago at 
Merthyr Tydvil. This especial method of downward fil- 
tration we have already designated under the title of 
“cubical irrigation,” inasmuch as the depth of the soil 
acted upon by the sewage becomes an important element 
in the operation, and the term also serves to distinguish 
it from the ordinary or superficial irrigation. The great 
advantage of this method is that but a small area of 
ground comparatively is required to effect the p 
Jt must be borne in mind that the term “ utilisa- 
tion” of sew is rather a misnomer when applied to 
cubical irrigation. This treatment does certainly purify 
and render innocuous the sewage, but does not economise 
or make use of its valuable manurial properties to 
the same extent as superficial irrigation. 1t is un- 
questionably rather a plan for the purification than the 
utilisation of a re is one fact which was elicited 
by the inquiry at Merthyr Tydvil, which is unfortunately 
but too common. A comparison of the quantities of sewage 
and of the effluent Loge wt that the latter is more 


than double the former, a careful investigation further 
showed that the rainfall was not sufficient to account for 
the very large increase. Whence, then, did it come? 


Observations subsequently revealed that it was due to the 
river, and that a complete system of percolation existed in 
the soil between the river and the drains. To set the 
matter —— a doubt trial holes were dug ina field in the 
vicinity of the filtering beds, and it was found that the 
— ing occurred. ae eae 

e river there was a corresponding variation of the le 
it in the holes. It is easy to imagine in what condition the 
water supply of the town must be if the inhabitants are in 
the habit of having recourse to wells. One can realise the 
statement so frequently made, that in such cases the people 
do not pump water, but sewage. 

The plan.of deodorising sewage and precipitating solid 
matters carried on at the union workhouse of Stoke was the 
subject of one of the many inquiries of the committee. 
From first to last, charcoal is the filtering agent employed 
in the process, A very curious phenomenon was observed 
in Aes ee the reverse of that which 
took place at Merthyr Tyd The quantity of sewage 
gauged amounted to 5000 gallons, while that of the effluent 
water only reached the total of 2000 gallons. Where the 
remainder went is a mystery. The charcoal, as proved by 





analysis, absorbed a large portion of it, but nothing in 
proportion to the quantity that escaped somewhere or 
other. What also renders this result somewhat anomalous 
is that there must have been some dilution, which never- 
theless had no effect in increasing the quantity of the 
effluent water. That the suspended matters should be re- 
moved is only what is to be expected from any description 
of filtration, especially when conducted upon a scale so 
limited as that of a workhouse containing not more than 


of | 750 inmates, A corresponding reduction in the amount of 


the ammonia and organic nitrogen would also be looked 
for. So also would be the result, which was that no oxida- 
tion took place, no nitrates or nitrites were discovered in 
the effluent water, which was to all intents and purposes a 
dilute sewage, and “had a strong smell of sewage.” 
Although the process adopted at the locality in question is 
evidently utterly unfit for an extended application, yet it 
must not be supposed that all the deodorising and disin- 
fecting methods are limited to so narrow a range of opera- 
tion. That they do not in our opinion fulfil those condi- 
tions which are essentially requisite in any scheme for the 
complete and profitable utilisation of sewage, is a subject 
to which no reference need now be made. It will be seen 
as we proceed that the committee give the preference to 
irrigation as the mode best calculated to effect the desired 
object. From what has been already stated with regard to 
cubical irrigation, it might be assumed that it was not 
adapted to the purpose; but it must not be forgotten that it 
is intended always to employ it in conjunction with the ordi- 
nary or superficial irrigation, otherwise the plan will not 
answer the expectations formed of it. It is evident that 
the soil cannot be made at one and the same time a mere 
filter bed and a prolific producer of vegetables and crops. 
Saturation must sooner or later be the result of continuous 
downward filtration. It is for this very reason that wher- 
ever it is possible this system must be carried out on the 
ye semengpee! seas 32. which, combined with deep subsoil 
drainage, will accomplish a t deal in preventing the 
saturation that would otherwise ensue. The obvious pre- 
ventive against saturation is taking care to acquire a suffi- 
cient area of land upon which to distribute the sewage—a 
condition becoming daily more and more difficult to compl 
with. Without wishing to assume at present that the irri- 
gation principle is able to solve the sewage problem by 
effecting the two indispensable results, viz. the purification 
and utilisation of the sewage, there is no necessity to 
advance arguments to prove incontestably that hitherto 
the other methods have not been able to accomplish that 
double object. Let us take Ealing for example. Two 
systems of deodorisation and precipitation have been tried 
at that place. The first consisted in causing the sewage to 
pass into depositing tanks and afterwardsthrough a filtering 
medium 7ft. in thickness. The a failed to purify the 
sewage to the extent required. The effluent water was not 
of a quality fit to be disc into a stream or natural 
watercourse. The second attempt to deal with the matter 
was made under the auspices of General Scott, whose prin- 
ciple is well worthy of attention. It does not pretend to 
accomplish what many other methods do, either with 
respect to purifying the sewage so as to allow of it being 
en into a river, or to rendering it suitable as an 
artificial manure. It is nevertheless possible that this last 
result might be obtained. The peculiarity in the process 
in question is that if the dried material or sludge, as it is 
called, should be too poor in manurial value to obtain a 
marketable price, and if it should also be of no use asa 
cement, it can be burned away —consumed without any 
risk of a nuisance being established. One of the difficul- 
ties attending this process, and one which attends all of a 
similar character, is that of drying the sludge. This isa 
known difficulty in the A B C process, of which it may be 
remarked that it must be very discouraging to those who 
advocate its adoption that no tangible evidence of its 
success at Crossness has been forthcoming. 

Passing on to sewage farms, there is a great deal in the 
report of the committee to encourage those who give the 
preference to —— over all other matters for etfectin 
the utilisation of sewage. We have frequently adve 
to the absolute necessity of attending strictly to two prin- 
cipal points. One is deep draining, and the other the 

roper and scientific laying out of the ground. Farmers 
oe yet a great deal to learn in this respect, and some of 
the failures that have attended irrigation on a small scale 
are undoubtedly due to the ignorance and prejudice dis- 
played by those who undertook the carrying out of that 
which they knew nothifg about. The sewage farm at 
Earlswood is an instance in which these essential details 
have been altogether ignored, and the consequence is that 
neither is the land benefited by the sewage, nor the 
sewage purified by the land. These two operations are, in 
fact, one, and the successful performance of the one is a 
tee for that of the other. As a corroboration of 

our remarks with regard to the necessity for underdraining, 
the case of a field of beans, grown on the sewage farm at 
Tunbridge Wells, may be quoted. One portion of the 
crop was heavy and healthy looking, and the other very 
r and stunted, and, notwithstanding this manifest dif- 
ents in the quality and quantity, the whole field had 
been uniformly flooded with sewage. The reason, how- 
ever, for the circumstance became clear upon a little 
further inquiry, when it was elicited that the part of 
the field upon which the superior crop was grown had been 
underdrained to a depth of 4ft., while no such an operation 
had been carried out in the other part of the field. It is 
to be hoped that the practical nature of this test will be 
duly appreciated by all those who may in future be 
e in se irrigation. A hint as to the value of 
sewage as a simple irrigator may also be taken from the 
fact that on the same farm a large field of turnips was 
discovered to be infested with the fly. The field was at 
once flooded with sewage, the fly destroyed, and the crop 
saved. If we sum up the conclusions arrived at by those 
who listened to and di the various papers and 
rts read at the last meeting of the British Association 
malating 08 the se question, they will be found to be 





almost unanimous in favour of the irrigation principle. 
Without wishing to asert that an artificial etable 





manurecannot be prepared from deodorised and precipitated 
sewage, yet some attention must be given to those who 
are the best judges on the matter. These are the farmers, 
who buy manure natural and artificial. They state that 
deodorised sewage is not only worthless as a manure, but 
positively injurious to the present crops, and to the land 
as well, having to the future crops to be raised 
on it. There was a great deal of good sense and truth in 
the remarks made respecting the action taken by the 
Government in sewage matters. We have y ex- 
pressed our own opinion on this point, and shown that 
unless Government takes some measures to help local 
authorities out of their difficulty, instead of thwarting them 
and throwing obstacles in their way when they are 
endeavouring to do that which is right, there is no 
use in attempting to utilise sewage on the irrigation 
rinciple. The case of West Ham is a prominent one. 

he local authorities were willing to expend a considerable 
sum of money in carrying out their object, but the Govern- 
ment refused their consent to the plan. Their refusal 
was based upon the report of an inspector sent down by 
them, who was a well-known opponent of sewage irrigation. 
The whole inspection was therefore a mere farce, the case 
having been virtually prejudged and antecedently decided 
upon. There are other well-known instances which 
could be adduced in evidence. In spite of cubical 
irrigation, which has to some extent diminished 
the “land difficulty,” that still remains the great obstacle 
to sewage irrigation. Our own opinion is_ that 
the land can obtained. Land is obtained for 
railways and other purposes which partake a good deal 
more of the nature of an expediency than necessity. The 
health and sanitary welfare of the public are of infinitely 
more importance than rapid rt from town to town. 
It is not too much to assert that whole districts are depopu- 
lated in order to obtain land for our city railways aud 
streets, and yet not an acre can be obtained in the open 
country for the purpose of relieving the inhabitants of 
large towns from one of the most serious and dangerous 
evils that a nation ever had to deal with. 


BOILER HORSE-POWER. 


Sream boilers are almost invariably sold at so much 
money per horse-power—the efficiency of a boiler being 
seldom or never considered as a trade question, except in 
so far as that some makers have the reputation of “ giving 
more” for a horse-power than others; but in what the 
“more” which is given really consists none but the most 
hazy ideas exist, at least in the minds of the general 
nore of steam boiler users. As boilers are sold by the 

orse-power, it is obviously entirely expedient and nearly 
necessary that some definite rule should be laid down to 
explain what a nominal boiler horse-power is. Asa matter 
of fact, however, there is no such rule existing as a com- 
plete entity. There is, in its stead, a number of empirical 
estimates or assumptions which have been hitherto made 
to serve trade purposes. We may cite, for example, Watt’s 
rule, which was to allow one square yard of heating 
surface and one square foot of grate surface to evapo- 
rate one cubic foot of water’ 'per hour, this cubic 
foot being deemed equivalent td one horse-power of steam. 
We have also the rough-and-réady, but very popular rule 
for Cornish boilers, which consists simply in rating the 
wer of a boiler by its length in feet. Thus, a Cornish 
foiler 20ft. long is 20-horse power, and soon. In marine 
practice a very usual rule is to allow halfa square foot of 
grate and 12ft. of heating surface per horse-power. Loco- 
motive engines have defied all attempts at rules concern- 
ing boiler power, and we never hear their boilers spoken 
of in connection with horse-power at all. 

The world gets on very slowly in the way of improving 
steam machinery, but it does get on nevertheless, and it has 
begun to dawn on men’s minds that it would be just as well 
that some unanimity of opinion existedasto what constitutes 
a horse-power, referring the term to steam boilers, The 
members of the Franklin Institute of Philadelphia believed 
that as a technical society it would be quite within their 
province to attempt to settle this point, and several months 
ago they appointed a committee consisting of Mr. Edward 
Brown, Mr. John H. Cooper, Mr. W. Barnet Le Van, and 
Mr. W. H. Wahl, Ph.D., to investigate and report on the 
whole subject. The first work of the committee consisted 
in preparing a preliminary report, in which they confined 
themselves to defining the term horse-power as applied to 
steam boilers, and the “ general conditions which should be 
observed in any trial having for its object the ascertaining 
of the horse-power developed.” This report was freely 
circulated in the United States and in England amongst 
boiler makers and engineers, who it appears almost unani- 
mously coincided in the opinion that the definition of the 
committee was correct, and that one nominal steam boiler 
horse-power was represented by the evaporation of one 
cubic foot of water per hour from 212 deg. Fah. The 
referees, one and all, deprecate the practice of estimating 
the horse-power of the boiler by that of the engine supplied 
we steam. When once it was settled that a cubic foot 
of water evaporated per hour represented a horse-power, 
the labours’ of the yaaa Cet simple. it only 
remained to determine how much boiler was required to 
do the given amount of work. To ascertain this point 
the committee once more availed themselves of the opinions 
of engineers making and selling boilers, and they also 
hunted up almost every sualiabbyeatep of information con- 
cerni the pany oy Be boilers as proved by experiment. 
The result has just blished in the “Journal of the 
Franklin Institute,” will be found very excellent 
reading by those interested in steam boilers, 

If one cubic foot of water evaporated per hour is 
to represent a horse-power, then the question of boiler 
horse-power assumes the form of an mg ome as to how 
much surface is required to evaporate one foot of water per 
hour, This is the point; buta little thought will show 
that the question cannot be wholly narrowed to the limits 
included in the answer to this question. We require to 
know something more. That something is the economical 
evaporation of steam boilers. Thus we might have one 
boiler in which some twenty or thirty square feet of 
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heating surface were required to evaporate a cubic foot of 

water with a consumption of say 7 1b. of coal, while in 

another boiler four or five feet might suffice, the ratio of coal 

consumption being doubled, or even trebled. Obviously the 

latter boiler would not, speaking broadly, be so good a 

boiler as the former. The committee of the Franklin 

Institute therefore wisely assumed a fixed ratio of water 

to coal, and their problem stood thus :—Assuming that 1 Ib. | 
of coal shall evaporate 9 lb. of water from 212 deg., how | 
many feet of-grote and heating surface are required to | 
evaporate one cubic foot of water per hour? Up to this 
point we have no fault to tind with the labours of the com- 
mittee ; but we must now beg to differ from them as 
regards the ratio of water to coal, which is too high for 
nearly all the coals and all the boilers used in this country 
at least. A ratio of 8 lb. water to 1 lb. coal would have 
more nearly suited existing conditions, inasmuch as the 
number of boilers which evaporate 8lb. of water per 
pound of coal is as legion compared with the number of 
those which evaporate 9lb. We shall not stop, however, 
to argue this point. The committee consulted every avail- 
able authority, and they give the results, such as they are, 
in their report. The results are not better for reasons 
very clearly put by Mr. Longridge, one of the authorities 
consulted, in the following sentence :—“ No experiments 
have ever been made in this country sufficiently complete 
to enable anyone to solve the question submitted by the 
committee ;” and in thisexpression of opinion wefully concur. 

Practically the Franklin Institute Committee were 

bafiled ; but, determined that their labours should not go 
for nothing, they have incorporated in their report ali the 
information they could acquire concerning the efficiency of 
steam boilers, and a very curious and interesting mass of 
information this is. The best part of it is the substance 
of a paper read by Mr. Longridge before the Institution 
of Mechanical Engineers in 1859, so long ago that no 
doubt many of our readers have forgotten it. We shall 
here reproduce only such figures as are required to give a 
general idea of the results obtained by Mr. Longridge in 
the course of his experiments. A plain Lancashire boiler 
28ft. long and ft. Gin. diameter, with two flues, 38 square 
feet of grate, and 590 of total heating surface, evaporated 
7°02 1b. of water per pound of Newcastle coal from 212 
deg. Assuming the evaporation to have been 9 lb., then 
9°3 square feet of surface would have been required per 
nominal horse-power. A plain Galloway boiler with two 
flues, and 22ft. long by 7ft. Gin. in diameter, with 30ft. of 
grate and 499 of surface, evaporated 8°47 lb. of water per 
pound of coal from 212 deg.; with an evaporation of 
9 Ib. only 7°3 square feet of such a boiler would be 
required per horse-power. A Galloway boiler with small 
tubes at the end of the two main flues evaporated 9°24 lb. 
of water from 212 deg. The length of the shell was 26ft., 
the diameter 6ft. 6in., the grate area 30 square feet, and 
the total heating surface 599 square feet. In all these cases 
the rate of combustion was moderate—much under 20 Ib. of 
coal per foot of grate per hour. The last-named boiler 
would have required 1-06ft. of surface to evaporate a cubic 
foot of water per hour at the standard rate of efficiency. 

We have picked out three boilers only from Mr. Long- 
ridge’s pamphlet. The average results obtained with five 
boilers go to show that &’8 square feet are required to evapo- 
rate 1 cubic foot per hour, with an economy of 9 Ib., from 
212 deg. This is so near the old ratio of 1 square yard of 
heating surface to evaporate 1 cubic foot of water that we 
may regard it as practically the same. The committee, 
however, did not content themselves with Mr. Longridge’s 
pamphlet ; they also give the results of a careful experi- 
ment with a double-flue Cornish boiler with small tubes 
uniting the main flues with the back end of the boiler. 
The shell was 20ft. 1}in. long and 6ft. 6in. diameter; the 
main flues were 14ft. Gin, long, 2ft. 6in. diameter. To 
each were fitted thirty-seven tubes 3in. diameter and 
5ft. 7}in. long. The grates were 6ft. long; the total efficient 
surface was 561ft.; the actual evaporation, from 101 deg,, 
was 8°78 lb. of water per pound of coal, corresponding to 
9°8, from 212 deg. The coal burned per foot of grate per 
hour was 11'21b. Newcastle. This gives 9°5 square feet 
to evaporate 1 cubic foot per hour at the standard rate. 
The committee also give in their report, and at considerable 
length, much that has already appeared in our pages— 
such as a tabular statement of the results obtained from 
the boilers shown at Wolverhampton during the Royal 
Agricultural Society’s show last year. This we need n 
reproduce. 

he committee sum up in the following words :— 

With the limited number of accurate experiments available 
upon which to base the heating surface required in various boilers 
to evaporate a cubic foot of water per hour from and at 212 deg., 
and recognising fully the various causes modifying the heating 
surface required, as given in the preliminary “oo your com- 
mittee can only give an approximate estimate, based upon the 
preceding table of trials, and under the conditions therein 


stated :— 
From the Report of R. B. Longridge. 


Feet. 
Plain cylinder boiler with flues, reckoning surface exposed 
above heat only, or against which the current strikes, 
economy BTb, sco cee cee cee. tee te en vee, 4 
Galloway and Galloway multitubular 85 
eee eee ee ee eee eee 
Multitubular, calculating the total surface of the tubes ... 11°2 


The following are calculated at the total heating surface : 
From Isherwood’s Engineering Precedents, 
Marine boiler, horizontal tubes... ... 21. ese see vee 
From Report of Messrs. Eastons and Anderson. 
Double-filue Cornish multitubular ... 00. ase eee nee tee 
From Report of the Royal Agricultural Society, England. 
Portable engines, forced draught, economy 8 1b. of water: 
Locomotive boiler... 0. so cco ese cor ove cso coe ose 10° 
Howard’s sectional water tube the ‘she bub” ope ‘eee ee” EP 
Be CE a ee ee ee 
In estimating the hi ting surface required to evaporate a cubic 
foot of water in similar boilers a po addition must be made to 
the above res, depending upon the temperature of the feed 
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entering the boiler, and pressure of steam. 

Tn conclusion, your committee return thanks to those engineers 
who have favoured them with their opinions, or assisted in fur- 
nishing materials for this oy 

We understand that the report of the committee is to 


bable that many good authorities will take’ part in it, and 
supply most valuable information. Meanwhile it would 
appear that, upon the whole, no better rule can be had for 
rating the power of boilers than that adopted by James 
Watt, with the exception that he allows about double 
the needful grate surface. 


LEAD ROOF COVERINGS. 
THE partial escape of Canterbury Cathedral from 
destruction by fire has greatly directed public attention to 


| ancient roof coverings and their repairs, and the daily 


papers are full of letters to their editors offering divers 
suggestions on the subject. These effusions are for 
the most part silly enough, and belong to the dull 
season; but a few, however unpractical in matter, 
are so subscribed as to gain more attention and trust 
than they deserve, and so in the end retard the object 
that all profess to have in view, namely, the better 
security under the circumstances hereafter of our ancient 
architectural monuments. We propose, therefore, in an 
entirely practical spirit, and with ample means of knowing 
that what we write is soundly based on actual practice and 
technical experience, to add a few more systematic remarks 
to those which formed a very brief article in our impres- 
sion of the 6th instant. To the engineer of to-day, with 
all the constructive materials for roofing and the varied 
methods of combining them at his command, it is a curious 
inquiry how cast sheet lead ever came to be employed for 
church and cathedral roofs, whether formed as in a few 
instances nearly flat, or, as mostly, very highly pitched. Like 
almost all constructive methods, it grew out of antecedent 
habits and forms partly, and partly came by necessity. 
The high pitch itself arose much in the same way; it was 
a form long in use for civil buildings covered with oak 
shingles, and rapidly shed off snow and rain. The me- 
dizeval churchman and architect found it already imaged 
and associated in his mind, and saw its advantages as an 
outer covering for his cathedral, whether that were stone 
groined beneath or not, in that it lent itself in form grace- 
fully to the lines and shapes of his Gothic design, and 
oppressed his side walls with but little lateral thrust. 
But shingle covering was too perishable and too danger- 
ous, so he had to seek a better. Tiles were too heavy, and 
otherwise to be objected to; slates were almost unknown, 
and of the metals lead alone—the easy manipulation 
of which had been known for ages—presented itself for 
adoption. Milled or rolled lead was unknown, that me- 
thod of producing sheets only dating back to the 
pte century, while “cast lead,” or sheets produced 
by melted lead flowing over a very slightly inclined table 
of sand, was known even to Roman plumbers, and so cast 
sheet lead was employed. The great expansibility of lead 
by heat and contraction by cold was well known to those 
observant men who built our cathedrals, and they very soon 
devised the methods of “ laying the lead” which are univer- 
sally adopted for all such roof coverings to the present hour, 
The sheets were narrow in proportion to their thickness, 
laid between “rolls” running up and down the roof, which 
were protected by “ roll caps” also of lead, each sheet or 
“cap” being only hung as it lay inclined in its place by its 
upper end, where alone it was fastened if fastened at all, 
and not merely held by friction against the wood “ rolls,” 
to the timber sheeting beneath, with which the roof 
framing was wholly covered, So also the lead gutters 
were laid in “ drips,” Z¢., in short lengths of lead as free to 
expand and contract as being simply “dressed” into the 
concave form of the gutter boarding can make them. 

No better practice than this of the plumber’s art of 
leading roofs has ever been devised, and it is carefully 
thus carried out by every well instructed architect at the 
present day. Lead, as thus properly laid, is without a 
particle of solder. Notwithstanding all these precautions, 
after the lapse of a few years, even in our own compara- 
tively equable climate, the lead covering thus laid becomes 
more or less “cracked,” as the plumber’s phrase is, That 
is to say, the sheets originally flat and close to the boarding 
beneath, when examined, are found swelled up every here 
and there into low rounded ridges of 2in. or 3in. in width, 
and cracks or fissures are found more or less in the neigh- 
bourhood of these as well as in other parts of the lead, 
sometimes extending for short distances in irregular lines 
nearly parallel to those dwellings, sometimes star shaped, 
which let the water through. These must be staunched 
in some way; and though many methods have been tried, 
the ordinary and most effectual one is by soldering over 
these cracks with plumber’s solder, and by what the 
plumber calls a “ wiped joint.” 

Now, what makes the properly laid lead ever crack at 
all? Perfectly free as we may leave the marginal extre- 
mities of a large sheet of lead, every square foot of its 
surface is bound down to that of the wood boarding or 
sheeting beneath it by the frictional adhesion between the 
wood and the lead due to the weight of the latter. From 
the great density of lead, the rough surface of the cast 
sheets, and that of the boarding seldom planed—often 
uneven—this adhesion is not inconsiderable. Lead, soft 
at all times, when even very moderately warmed, as by the 
sun’s rays, is so soft that the sheet is unable in expanding 
to force itself laterally, and in its own pees over the 
boarding, opposed as it is by this frictional resistance, and 
so it rises into the irregular swellings here and there 
just described. These rise and fall more or less with every 
change of temperature, and by such continual bending 
forward and backwards at these swellings, and by the in- 
ternal strains that give rise to them, the metal is gradually 
here and there broken through and “cracked.” Those 
who have never had opportunity of realising these facts 
will derive advantage from reading the extremely interest- 
ing paper published some years ago by the late Canon 
Moseley, FRS. on “The Movements of Lead on the 
Roof of Bristol Cathedral,’ and which he brought with 
much ingenuity to illustrate certain movements of glaciers. 

Another active cause of the production of “cracks” in 
lead roofing has, so far as we know, never been noticed. 
Cast lead is preferred by most architects, on the supposi- 
tion that it is sounder, 7.e., more free from the chance of 





be pve discussed early in October. For this discussion 
watch with some anxiety. It is more than pro- 
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initial defects than rolled or laminated sheets, and plumbers 


who happen to possess casting tables have, for trade 

interests, fostered this delusion. If rolled lead be required 
by specification to be made from new pig lead of the best 
quality, without any admixture of old iead, remelted, it is 
a sounder, and in every respect a better and more durable 
material—the thickness of sheet being the same—than any 
cast lead. In the cast lead—from the way in which it is 
cast and cooled—the crystals of the metal are arranged, in 
accordance with Mallet’s law of crystallisation, with their 
long axes transverse to the sheet, the planes of weakness 
due to them are also across the thickness of the sheet, and 
but a very little of the pulling and pushing by contraction 
and expansion, accompanied as these must be by changes 
of temperature, are sufficient to cause actual separative 
crystals. This is the true origin of the stelliform cracks 
in cast lead ; they are found in rolled lead, the crystals of 
which are parallel to the sheet, so far as they are developed 
at all, which is always much smaller than in cast lead. 

What we have stated —though obliged, by want of 
space, to omit many not unimportant details—is sufficient 
to show the mixture of half-knowledge and practical 
ignorance which appears in a letter from a colonel of 
Royal Engineers, published in a daily contemporary of the 
5th, from which the following is an extract :— 

“‘There is no excuse for the vicious system of patching lead 
roofs and gutters by soldering defective joints of the lead covering. 
It is as faulty in principle as dangerous in practice. So long as 
lead on roofs and gutters is soldered, the expansion and contrac- 
tion of the metal during changes of temperature will always cause 
cracks, and this system of repair must necessarily lead to leaky 
roofs, The proper method of laying or repairing metal roofs and 
gutters is by allowing the metal free play to expand and contract 
by means of overlapping joints ; and until the cathedral clerks of 
works learn this fundamental truth they will never get rid of the 
plumber on the roof with his brazier of charcoal, and the constant 
danger of fire which follows this reprehensible practice. 

The writer does not know—first, that properly-laid lead 
is never soldered at first; secondly, that, however well laid, 
and as he proposes, its cracking is only a question of time, 
longer or shorter; thirdly, that, when cracking has com- 
menced, there exists no practicable remedy but either to 
solder up the cracks or to take off the lead and replace it 
with new, and to do so periodically. Every crack repaired 
by soldering tends to produce new cracks more rapidly 
than before, but nevertheless soldering up to a certain 
limit is the best, most sensible, and most economical 
process, After that limit has been passed, then the wisest 

lan is to do what the clerk of works of Canterbury 
Cathedral has stated to be his practice, viz, to remove 
the most defective sheets, and lay in new lead in their place. 

The public mind, then, may set itself at rest as to this 
fact, that whilever sheet lead in any form, or however 
laid, continues to be in use for covering buildings, the 
plumber and plumber’s solder and tools cannot be always 
kept off the roofs. Dr. David Price, a gentleman whose 
extensive knowledge of metallurgic chemistry and general 
accuracy we need not enlarge upon, has addressed the fol- 
lowing suggestion tothe Times of the 2nd inst. :— 

‘‘ When in applied chymistry we require either to line a wooden 
— bath with lead, or to build a large chamber with that 
metal, we do not employ a fiery furnace and pot of molten solder 
to effect the junction of the sheets, but simply a jet of ignited 
hydrogen and a rod of lead. Why do architects not adopt the 
same plan, and thus lessen the risks of destroying our ancestral 
mansions and glorious old cathedrals when engaged upon the 
repairs of their leaden roofs?” 

Here, however, we have the want of practical experi- 
ence also evinced. What Dr. Price suggests is what 
every plumber since Roman days has known. He calls it 
“burning together,” and a few years ago—when done by 
the aid of a coal gas or hydrogen and air blow-pipe—the 
process made some noise under the name of “ autogenic 
soldering.” 

Now, this process is perfectly impracticable for closing 
up “cracks” in sheets of lead laid on roofs, and if at- 
tempted would only make matters worse. When a crack 
is soldered the sheet around it is scarcely heated at all, 
plumbers’ solder melting at about 400 deg. Fah., or a little 
above that. Lead, however, only melts when heated to 
above 600 deg. Fah., and its expansion and contraction 
through so great a range as, say, 550 deg. (from fusion to 
the atmosphere at 50 deg.) is so pont that the autogenic 
patch would be no sooner made than it would tear out by 
contraction a new crack in its own neighbourhood. More- 
over, upon a steep pitched roof this process could not be 
performed at all, and, were it possible, the blow-pipe 
would have its own dangers not less than those of the fire- 
pot. Were it not for the method of “wiping,” by which 
the solder-joint is made, even that could not be done when 
the sheet is highly inclined to the horizon. We must 
pass over various other more or less useless, not to use a 
stronger word, proposals by others for making plumbers’ 
work on roofs safe, such as 

‘“* Providing the fire-pot with a simple gauze cap, in which it 
must be placed before taken on to the roof, and with an aperture 
in the gauze for the insertion of the soldering iron. 

2 ‘Al we have to do is to adopt the principle of the Davy 
lamp, and to insist that no firepot on any pretence shall be carried 
without such a gauze * Bre 
Or another for soldering by the help of an “ celipile,” or 
spirit lamp blow pipe, in place of a fire. 

Lead roofs exist. Where they are covering the great 
majority of our ecclesiastical buildings—there is no use in 
discussing whether well or ill laid—they will not be aban- 
doned in haste ; we must repair them. The plumber has 
through —_ of experience found out the best, we may 
say the only, methods of repairing them. He must have 
melted solder—he must have heated irons, and for these 
he must have a fire sufficiently adjacent to his work. But 
he need not, and for the future he ought not, to be per- 
mitted to have a fire in any shape or in any form of 
apparatus upon or within the roof of the building. Let it 
be made upon the ground, as we have su, , and the 
simple means provided for rapidly hoisting up to him the 
melted solder and his properly protected soldering irons. 

In conclusion, we cannot but ask, however, why archi- 
tects continue in the spirit of slavish tradition, which so 
much characterises their art, to design lead roofs for new 
cathedrals or churches, or any other buildings. A plain 





lead roof, per se, has no beauty in it ; unless to be wrought as 
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by the artistic’plumbers of the sixteenth to the eighteenth 
centuries into elaberate forms in gables, dormers, &c,, it 
ives a poor skyline, and is bald in form, as well as iv colour. 
is no longer necessary, structurally, anywhere. The 
perfection as to safety and durability of a building is 
where, as in the cathedral of Milan, the roofs are marble, 
and nothing but marble and glass enters into the general 
structure of the fabric. When stone cannot be used, other 
materials may now-a-days be substituted practically as 
safe and nearly as imperishable. Even for the external 
covering of domes such as those of St. Peter’s—or our St. 
Paul’s--lead is not indispensable. We must, however, 
reserve the larger treatment of the question of substitu- 
tion for lead for roof covering to a future opportunity. 








WATERWORKS OF THE BOIS DE VINCENNES. 


WHEN a few years since it was determined to give the east-end 
of Paris a pleasure ground something like that enjoyed by the 
other parts of the city in the Bois de Réitlodne, M. Alphand, the 
landscape gardener and engineer of the Empire, found himself 
face to face with the grand difficulty that the woods of the ancient 
chateau, the soil of which is sandy and very porous, were utterly 
without — Therefore at the outset of the work an agree- 
ment was made with the proprietors of the great works at Saint 
Maur to raise the water of the Marne to the Bois de Vincennes by 
means of pumps set in motion by turbines, the parties to the con- 
tract undertaking to furnish the lake at Gravelle which commands 
the Bois, with 6000 cubic metres or tons of water every twenty- 
four hours, 

Since the period above referred to the city of Paris has become 
proprietor of the whole of the water supply of Saint-Maur, and has 
established immense works there, which furnish 15,000 cubic 
metres of water per twenty-four hours, and this quantity is 
sufficient for all the hydraulic service of the Bois de Vincennes. 

The waterworks are situated at the limits of the communes of 
Saint-Maur and Saint-Maurice, on the site of the great flour mills 
of Saint-Maur, purchased of MM. Darblay and Béranger by the 
municipal government of Paris in 1864. The works are set in 
motion by means of a fall of the river Marne, the supply canal 
starting from a point just below the ancient canal of Saint-Maur, 
and about midway between the bridge and dam of Joinville. The 
other runs parallel with the new canal, being tunnelled beneath 
the little peninsula formed by a curve of the Marne, and having 
a fall which ranges between 2°50 and 5 metres, according to the 
state of the river. The front and two end walls of the building 
stand on the old foundations of the mills of Saint-Maur, but the 
wall facing up-stream was erected at a distance of 3 metres in 
advance of the wall of the old building. ‘ 

The four turbines of the old mills, which did not possess suffi- 
cient power for the required ee have since been replaced by 
an entirely new system of hydraulic machinery. This system, 
which is illustrated by the engravings at pages 176 and 180, 
consists of :— 

(1) A turbine, on the Fourneyron system, of 100-horse power, 
which drives two double-action horizontal pumps, of 50 centimetres 
diameter and with 80 centimetres stroke, which raise the water to 
the height of 35 metres and pour it into the Lake of Gravelle, 
whence it feeds the lakes and rivulets of the Bois de Vincennes. 
The rising main is of cast iron 60 centimetres in diameter 
and 1310 metres long. When the fall of the river is at its maxi- 
mum the turbine runs at the rate of eighty revolutions a minute, 
which is reduced in transmission to the pumps to sixteen turns. 
The volume of water raised is 13,000 cubic metres per twenty-four 
hours, When the fall diminishes, the effect as regards the motive 
power, is in great part compensated by the increase of the volume 
of water from the river, With the minimum fall of 2°50 metres, 
the speed of the pumps rarely descends below twelve revolutions 

r minute, and the volume of water thrown into the Lake of 

ravelle is not less than 10,000 cubic metres in the twenty-four 
hours, 

(2) Two other systems of turbines and pumps, precisely similar to 
the preceding, with the exception of the diameter of the pumps, 
and of equal power, which, in concurrence with four cast iron 
wheels referred to below, force the water through a main of the 
same metal 80 centimetres in diameter and 8500 metres long. 
This conduit, which traverses the Bois de Vincennes diagonally, 
follows the Grand Avenue of Vincennes and the military road to 
the Bagnolet-gate, and terminates in the lower compartment of the 
great Paris reservoirs constructed some years since at Ménilmon- 

it, and described at the time in THE ENGINEER, delivering the 
water at an altitude of 67 metres above the level of the suction. 
Each of these two sets of machinery is capable of elevating from 
rg to 7000 cubic metres of water, according to the height of the 

(3) Four cast iron wheels of 11°60 metres diameter, called 
turbine-wheels, with horizontal axes on the Girard system. Each 
wheel makes from six to nine revolutions per minute, and is 
directly connected with a double-action horizontal pump, with 
plunging oon. like the preceding. The —_ of each wheel is 
equal to 120 horses, with the maximum fall of five metres, and 
throws 8000 cubic metres of water into the reservoir in twenty- 
four hours, When the water of the river is high this volume is 
reduced to 5500 metres, 

To resume: These machines all working together can raise in 
twenty-four hours, to the Bois de Vincennes, 13,000 to 10,000 
cubic metres ; to Ménilmontant, 46,000 to 32,000 cubic metres ; 
total, 59,000 to 42,000 cubic metres. It must be added, however, 
that such simultaneous working is quite exceptional ; the Marne 
at ordinary times does not supply a sufficient volume of water, 
and the maximum has scarcely exceeded 50,000 cubic metres 
per diem. 

The water supply of such a promenade as the Bois de Vin- 
cennes consists of two separate parts—(1) The feeding of the 
lakes and rivulets by channels from the Lake of Gravelle; 
(2) the a of the grass and trees and the watering of the 
roads, which are effected by means of cast iron pipes connected with 
the upper reservoir of Gravelle and underlying the principal roads 
of the Bois; these a communicate with hydrants, and the 
water is distributed by means of jointed pipe hose and branches as 
in the Bois de Boulogne, the pressure arising from the high level 
of the reservoir being sufficient for the irrigation of every portion 
of the Bois, The pieces of water and rivulets, which are numerous 
and effective, occupy 244 hectares (upwards of sixty acres). The 
gross total cost of transforming the Bois de Vincennes was 
23,742,000f., but the amount was reduced by plots of ground 
leased to 11,700,000f. The iron mains and pipes alone cost 
more than half a million of francs. The cost of maintenance is 
oa at 468,100f. per annum, in which sum is included 21,500f. 

or the annual expenses of the waterworks. 

We are indebted for the ter of the above to M. Roths- 
child, of Paris, the publisher of M. Alphand’s magnificent work 
** Les Promenades de Paris,” which, apart from its intrinsic value 
and the great beau ue its illustrations on wood, steel, and in 
cheery: now an additional interest from the fact 
that much of that of which it treats has since been destroyed or 
seriously injured. The work is published in PY soap and was not 
completed when the siege of Paris put a sudden stup to all such 
undertakings, and the ** Promenades de Paris” was very nearly 

ing one of the great unfinished works, for the manuscript 
was burnt in the fire of the Hétel de Ville, her with 250 copies 
of the work, and had to be re-written, but the publication is now 
Pp ing rapidly to its termination, During the siege many of 
the lithographic stones were destroyed at Joinville, so that there 
is little probability of the early parts being reprinted when once 








REPORT OF THE COMMITTEE OF THE BRITISH 
ASSOCIATION ON THE UTILISATION OF 
SEWAGE. 

Tur committee appointed by the British Association to 
investigate and report on various methods of utilising 
sewage continued their labours last year. The results are 
embodied in the following series of distinct reports read in 
Section G, at Brighton, during the last meeting of the 
British Association. Several papers were also read on 
sewage and cognate matters. The reports and these papers 
were discussed together. We have not space to publish all 
the papers referred to, in this impression, but we give the 
discussion nevertheless, as it deals almost altogether with 
general subjects connected with sewage. 


Sewaye Farms. A. Earlswood Sewage Farms. 


It will be remembered that the committee investigated the 
utilisation of sewage of Redhill, Surrey, at Earlswood Common, 
and reported the result at the last meeting of the British Asso- 
ciation at Edinburgh. In this report the extent and mode of 
laying out the land and applying the sewage were described, and 
analyses were given of samples of the sewage and effluent water 
taken by the committee. The results of these analyses showed 
that the sewage, although very weak, was but very imperfectly 
purified by the process, and that this was so was attributed by 
the committee chiefly to the absence of underdrainage on the 
irrigated land, the analyses and various observations as to the 
temperatures of the same, pointing to the conclusion that the 
land became saturated, and that the sewage simply flowed 
over it instead of passing through it. The committee has 
again examined the farm, considering it desirable to ascertain 
and report any change of circumstances connected with it. 
No sampling of the sewage or effluent water was made on this 
occasion, as it was found that the farm remained very much 
in the same condition as when last visited. The outfall ditch 
which receives the effluent sewage from the lowest part has 
been lowered 2ft., so as to admit of subsoil drainage over the whole 
farm, but none has been executed, although the idea was at one 
time entertained. The sewage is still passed through Latham’s 
patent extractor, but the result is only to disengage a very small 
amount of solid matter, and it requires the attendance of one man 
daily. The land has been taken as a sewage farm for the sewage 
of Reigate as well as for that of Redhill, but the sewage from the 
former place is not yet conveyed to the farm, the sewer, which was 
in course of construction last year, being still incomplete. The 
flow of sewage and effluent water was found to be about equal 
in quantity, viz., 250 gallons per minute. Looking at the results 
of the present system with the sewage of Redhill only, the effect of 
adding that from Reigate cannot be expected to be satisfactory 
unless improvements are made in the mode of laying out the land, 
and unless it is properly underdrained. 

The crops on the farm consist principally of rye grass, oats, and 
afew mangolds. The rye grass, of which three crops have been 
cut this year, is principally made into hay, there not being suffi- 
cient demand for it in the green state. It should be stated that 
on the occasion of this inspection the effluent water was running 
apparently clesr and free from smell. 

B. Tunbridge Wells Sewage Farms. 

The committee also deemed it desirable to inquire what had been 
done at these farms since its investigation last year. It will be 
remembered that the sewage of Tunbridge Wells, which is tolerably 
concentrated, is conveyed by gravitation to two farms, one situated 
on the north and the other on the south of the town. The farms 
were not uniformly underdrained, but some previously existing 
drainage was employed under a pa system to re-distribute 
the effluent sewage water. The distribution was effected by the 
catchwater system, the sewage sludge being previously allowed to 
subside into tanks erected for the purpose. Analysis of the sam- 
ples taken on the first inspection of the committee showed that 
the purification effected was on the whole unsatisfactory, especially 
so on the south farm. No samples were taken at the recent in- 
spections of the farms, it being desired principally to ascertain 
their present working condition. On visiting the north farm it 
was found that the sewage was running into the tanks at the rate 
of 280 gallons per minute. It was muddy and smelt very strongly. 
The effluent water appeared to be running clear and free from 
smell, and the stream into which it is discharged was clearer than 
it was at the last inspection. Some additional catchwater drains 
had been put in and some defective subsoil drains repaired, but 
so far as could be learned no regular system of subsoil drainage had 
been commenced, The crops on this farm consisted of Italian rye 
grass, mangolds, oats, beans, and wheat, and were generally in 
excellent condition ; but the rye grass is not so strong as it was 
last year, probably owing to this being the third year after sowing. 
There is fm of demand for it at 1s. per rod green, and about 
1000 cube yards of hay of very good oui had been made from it 
this year. The other crops are described as very heavy. It was stated 
that a large field of turnips being infested with the fly was flooded 
with sewage, which drowned the fly and saved the crop, which is 
expected to turn out well, but rather late. The wheat was 
sewaged twice during the spring and was a very fine crop, the 
committee’s inspector computing the probable average yield at 
about seven quarters per acre. The whole farm was described as 
looking better and in a healthier state than last year. On the 
south farm the sewage was running into the tanks at the rate of 
440 gallons per minute, and it smelt very offensively. The effluent 
water was very clear and free from smell. The crops on this farm 
were also looking very well, but not generally so fine as those on 
the north farm. The rye grass here, as at the other farm, was not 
so strong as last year, from which it would appear that three years 
is too long to grow and cut from the same roots. There were about 
ten acres of wheat, four being on sewaged ground and six manured 
with the sediment from the tanks, both looking equally well. 
Some hops which received sewage in the winter compared very 
cae with others which are too high above the carriers to be 
sewaged, Beams stronger in the bine and of a darker green colour. 
A field of beans was noticed, one portion of the crop being very 
heavy and healthy looking, and the other very poor and stunted. 
On inquiry it was ascertained that the whole field had been 
equally sewaged, but that the portions where the crop was so good 
had been drained 4ft. deep during last winter, the other portion 
being left undrained. It was desirable to call attention to this 
circumstance as affording further proof of the necessity (alread 
insisted upon by the committee in a previous report) of subsoil 
drainage in connection with sewage irrigation. It was stated that 
there was a ready sale for the green crops produced on this farm. 
The rye grass is valued by the local cow eoders, who say that their 
cattle thrive well on it. Judging from the experience of these 
farms, it would also appear that sewage irrigation is, when properly 
managed, as well adapted for grain crops as for green crops. 

Merthyr Tydfil Sewage Farm at Troedyrhiw. 

In January last the attention of the committee was directed to 
a system of purifying sewage by a method of downward filtration 
which was then completed at Troedyrhiw, near Merthyr Tydfil, 
for dealing with the sewage of the latter place. 

In 1870 the present Rivers Pollution Commissioners in their first 
report described some most important experiments which had been 
conducted in their laboratory by Dr. ward Frankland, which 
satisfactorily proved that intermittent downward filtration (which 
is, in fact, irrigation confined to a small area) ‘‘ properly conducted 
is a most efficient means of purifying se’ ” The various trials 
with different soils showed conclusively town sewage might 
in this manner be cleansed and rendered s tly innocuous for 
discharge into streams, The commissioners stated that an acre of 
filtering material 6ft, deep would so cleanse the sewage of 3300 





people; but they expressed an opinion that whilst successful from 
a remedial point of view, the system would be very wasteful, as not 
utilising the valuable manurial properties of sewage, and for this 
reason it was only to be recommended for employment on a small 
scale, or where circumstances rendered other processes difficult 
and expensive. 

In 15868, and again in 1869, injunctions were granted by Chancery 
to prevent the Local Board of Merthyr Tydfil from discharging 
the sewage of that town into the river Taff. Merthyr Tydfil con- 
tains a population of 50,000; but, according to information supplied 
to the committee, the excretal refuse of not more than two-fifths 
of this number is discharged into the sewers, and the slops and 
other liquid refuse from a further like number (20,000) is stated 
to be admitted. It is not surprising, therefore, that the sewage 
is, as afterwards —— exceedingly weak. 

In 1870 the local board gave notice for the purchase of 393 acres 
of land in the valley or Taff upon which to dispose of the sewage. 
Of this quantity seventy to eighty acres were purchased below the 
village of Troedyrhiw, which is about three miles from Merthyr 
Tydfil, and it is here that an area of about thirty acres has, unde- 
the supervision of a member of the committee, been converted 
into a filter bed for the practice of the system of downward 
filtration originated by the Rivers Pollution Commissioners as 
above described. The soil of the area consists of a deep bed of 
gravel (probably the former river bed of the -Taff, which is 
embanked up on the east side, and is raised above the valley) 
composed of rounded pebble of the old red sandstone and coal 
measure formations, interspersed with some loam and beds of 
sand, forming an extremely porous deposit, and having a vegetable 
mould on the surface. The land has been pipe drained at a depth 
of less than 7ft., and the pipes are concentrated at the lowest 
corner where the effluent water is discharged into an open drain 
which leads to the river Taff at some distance down the valley. 
The area is laid out in square beds intersected with roads and paths, 
along which are constructed the main carriers which receive the 
sewage from the outfall sewer and distribute it over the beds. 

The sewage before entering the farm is screened through a 
bed of “slag” which arrests the coarser matters. The system 
which is adopted in applying the sewage is called the intermittent, 
that is, the area being divided into four plots or beds, it is turned 
on each one for six hours at a time, leaving an interval of eighteen 
hours for rest and aération of the soil. The surface of the land 
was cultivated to a depth of from I6in. to 18in., and laid up in 
ridges in order that the sewage might run down the furrows, while 
the ridges were planted with cabbages and other vegetables. The 
committee has adopted the same mode of investigation in this as 
in other cases, and the following is a description of their opera- 
tions, It was thought advisable in this, as in other examinations 
of sewage farms, that inspections should be made at two seasons 
of the year, in winter when the land is saturated with rain 
or frozen, and again in summer during dry weather, when there 
is the greatest activity in vegetable life. The first examination 
of the farm was made in January last in very wet weather, when 
the system was in operation as above described. Samples, ex- 
tending over a period of seven days, were collected of the sewage 
as it entered the farm, and of the effluent water from the outfall 
drain before described. Gaugings were taken of the flow of both 
the sewage and effluent water for eight days with the following 
results : 


Temperature. 
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Jan. 9 49 | 46.) 757 | 1424 | Showery, 
Jan. 10 | 50 | 49 | 49 46 784 | 1687 | Continuous rain. 


Jan. 11 | 49 | 48 | 50 | 47 | 844 | 1875 | Showery 

Jan. 12 | 48 | 46 | 48) 45 | 875 | 1940 | Light rain day ; heavy at night 
Jan. 13 | 49 | 47 | 47 | 454) 1119 | 2538 | Continuous heavy rain 

Jan. 14 | 50 49 | 48 | 46 | 630 | 1560 | Fine. 

Jan. 15 | 40 38 | 43 45}! 720 | 1424 | Misty. 

Jan. 16 | 37 39'' 45 46'| 730 | 1150 | Only two gaugings taken. 





Average .. .. | 807 | 1699 











It will be seen that the quantity of effluent water discharged 
was more than double the yy of sewage, and as the rainfall, 
though considerable, could not possibly account for such an 
increase, it was felt necessary to look elsewhere for its cause. It 
was ascertained from the surveyor to the local board that the bed 
of the river Taff is 4ft. 7in. above the bottom of the effluent 
drain, and observation proved that when the water in the river 
rose that in the drain rose also, and on the river water subsiding 
the same thing occurred in the drain. From this it became evi- 
dent that a filtering communication exists between the river and 
the drains, the nature of the soil rendering this very — 
To further test the matter trial holes were dug in a field adjoin- 
ing, and to the north of the filtering beds, when it was found that 
the same thing occurred, viz., the water collected in them rising 
and falling with that of the river. 

It should be stated that some gaugings of the flow of the sewage 
were taken in November, 1871, by Mr. Harper, the surveyer to 
the local board, which, as will be seen, agree closely with those 
taken for the committee. ‘‘1871. Nov. 14 and 15: Rain part of 
the time. Greatest flow, 1075 gallons per minute; least flow, 768 
gallons per minute; uverage flow, 925 gallons per minute for the 
two days.” ‘1871. Nov.3 and Dec. 1. Dry weather. Greatest 
flow, 768 gallons per minute; least flow, 631 gallons per minute; 
average flow, 728 gallons per minute for the two days.” 824,796 
zallons per day is the summer dry weather flow of the sewage 

rom the whole of the district. 

The second examination was made by the committee in the 
early part of July last, when the samples and gaugings were taken 
for a period extending over eight days. The samples were taken, 
as in the previous case, at the rate of one ten-thousandth part of 
the flow at the time of taking. The following are the results of 
the gaugings on this occasion :— 


Temperature. 


| 
Average |Average flow 
At noon.; during | per minute. 
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| F. .| F. F. | Gals. Gals. 
July2 ..| 70 63/60 56] 925 1600 Rain early in morning. 
July3 . 70 64 60 55 | 740 1450 Dry. 
July4 .. | 75 73 | 60 | 55) 630 1425 . 
July5 .. | 69 70 60) 56| 630 1425 Dry. 
July6,a.m. | gg 79 | 55 | 6s | 680 1425 | Dry till 11 a.m. 
July6,p.m. |) * 2600 2600 Thunderstorm at 11 a.m. 
July7 .. | 63 64 | 60 | 55 | 4000 4000 Rain in morning and all 
revious night. 
July8 .. 68 44/60 55 | 925 1800 Slight rain in m 4 
July9 ..| 68 50} 60/55 | 780 1700 Dry after 7 a.m.; slight rain 
’ previous night. 





The samples of sewage and effluent water taken were collected 
only during the day portion of the above period, namely, the 
afternoon of the 2nd July, all the 3rd, 4th, and 5th, the morning 
of the 6th, and the afternoons of the 8th and 9th, when the rains 


could not be said to have had any effect on them, and may 
be considered fair samples of the » be weather sewage ant eens 
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Selecting the entirely dry days from the above it would 
appear that the ordinary flow of dry weather sewage may be stated 
as 650 gallons per minute, and that of the effluent water at 1425 
gallons per minute. Allowing one-fourth of the sewage to be 
evaporated during dry weather, it would ap that the effluent 
sewage is diluted during weather with about twice its bulk of 
comparatively pure water from the river and other sources, The 
thunderstorm which occurred on the 6th July afforded further 
proof of the connection between the river water and that of the 
efluent drain. On the morning following the storm the water in 
the river had risen 7ft. 6in. perpendicular, and on walking along 
the bank the inspector found the river water percolating ugh 
and flooding the ground 18in, deep. The water in the effluent 
drain was 3ft. 6in. deep, and was estimated to be running at the 
rate of 3500 gallons to 4000 gallons per minute, The surface of 
the filtering areas was prepared for cultivation in the spring of 
1871, and in June of that year cabbages were planted and mangold 
suwn, and the crops were sold in the autumn, yielding very good 


tions at Troedyrhiw, and they therein admit that the fears 
| expressed in their first report that the manurial properties of 
sewage would be entirely lost in this p and 
ment of the sewage of a town by it wo 
| a nuisance, have not been borne out in. thi 
sioners state :— ‘‘Our analyses show that the effluent water entering 
the Taff from the Merthyr intermittent filters was of even a more 
highly satisfactory degree of purity than the samples which we 
_ examined resulting from the process carried out on a small scale 
in our laboratory, but a comparison of the proportions of chlorine 
in the sewage and effluent water shows that the whole of the latter 
is not derived from the former. We find, in fact, that each gallon 
| of the sewage on June 19, 1871, had become mixed with 22 Soap 
| of subsoil water, and that on October 20, 1871, each gallon of 
| sewage had become mixed with 19 gallons of subsoil water. This 
result involves the soenpin that the subsoil water contained 
_ the same proportion of chlorine as that preseat in the water of the 
‘ neighbouring Taff, which, according to our analyses, has 1‘2 part 


as above recorded. It will be noticed that the commissioners 
considered the subsoil water to contain as much chlorine as the 
water of the river Taff, whereas actual analysis of it shows it to 
contain only ‘92, against 1‘2 of chlorine in the river water. Had 
we taken the ye the river water as given by the com- 
missioners, the dilution would have a in this case to be 
i ceaaaed of subsoil water to 1 gallon of sewage, instead of 1°39 


Now, the total nitrogen in solution in 100,000 i of sewage 
was 1°40, in the effluent water 0°65, and in the subsoil water 0 05, 
(See table). Again, one volume of this sewaze, mixed with 1 39 
volumes of this subsoil water, would give 2°39 volumes of water, 
containing exactly 0°67 part of nitrogen in solution in the 100 000 

. That is to say that the apparent diminution of the nitrogen 
in solution is, within a small fraction, entirely due to dilutiva 
with subsoil water, and the nitrogen retained in the soil is equ. 
to the amount in the suspended matters of the sewage—that is to 





say, rather more than a quarter of the total nitrogen, What is 


RESULTS OF ANALYSES OF SEWAGE CONDUCTED BY THE COMMITTEE OF THE BRITISH ASSOCIATION. 


TABLE I. 


SToKE-UPON-TRENT Union WORKHOUSE SEWAGE. —Messrs. WEARE’s Process.—Samples taken September, 1871. —N.B.—Samples taken every two hours during the day, in the proportion of one-thousandth of the flow 
000. 


per minute, Results given in parts per 100,000. 











Description of samp.es. 





Sewage from receiver before treatment 


Sewage after passing through “ foecal tank ” filters 


Effluent water after passing through deodorising tanks .. .. 





















































Solid matter. | Nitrogen. | 
In solution. | In suspension. a In solution. 2 Ua 
. | = § a2 | 
| | | 5 P= @ | oa | Remarks. 
Dried | Dried | | SS 1358 
| After | | After As nitrates - £3 
Pro | ignition. | 1900 | ignition. - ammonia |O88nic! “and Total. & Bee 
"| ‘Veerenatl, | nitrites. Es Sa 
_—_—_——_—_—/| queens — a eens | . oan 
| 
| | 
163°80 87°50 | 171°40 | 59°45 28°12 24°01 4°94 _ 28°95 | 9°5 38°45 
| 
85°70 | 56°50 | 8°05 1°50 14°91 9°71 0°63 — 10°39 | 1°27 11°66 
| | 
68°90, 54°40 | — _ 14°20 2°15 0°63 None. 2°78 = 2°78 | Had a strong smell of sewage. 
SSS = — = = = — eee 
TABLE II. 


Eatine Sewace.--Upwarp Fitrration Process —Sampls taken 5th and 6th September, 1871.—N.B.—Samples taken every two hours during the day, in the proportion of one-thousandth of the flow per minute. 





Results gicen in parts per 100,000. 















































* Solid matter. Nitrogen. | 
3 ictal gE 2 c In solution. L In suspension, i in solution. g Pt g tl at 
5 E38 | Dried | Dried 4 is ss | 386 
“§ tI at | iguitim. | ,8¢ | ignition. e ‘amnnonia oem “and ow | “& Z ze 
ay * | dee |) oo a9| ; | 
1 | Sewage as it entered the works .. +» 62°0 | 70°50 | 40°40 | 65°50 89°30 12°28 5°40 0°54 _ 5°94 | 2°19 8°13 
2 Sewage as leaving precipitating tanks J 60°0 72°40 41°90 16°50 | 3°90 11°86 6°48 o"7 — 7°24 | 1°‘37 8°61 Taken September 5th, when deodorising mix- 
3 | Sewage after passing through No. 1 filter .. . 60°0 | 71°00 | 46°70 15°20} 3°86 10°79 5°84 1°16 _ 6°80 0-s9 | 7°69 ture had been added by Local Board, as usual. 
4 Sewage after passing through No. 2 filter... | 60°0 70°30 40°80 | 9°80 8°10 9o°7 5°60 -- — 5°60 trace. 5°60 
5 | Sewage as it entered works - | 74°00 | 39°60 | 97°45) 35°50 10°37 741 1°31 - 8°72 | 4°42 | 13°14 |) Taken September 6th, when no deodorising 
6 | Sewage from outfall after passing through filters) — I 65°80 41°40 20°70 | 8°60 10°44 6°75 0°60 - 7°35 0°97 8°32 | } mixture had been added to the sewage. 














TABLE IIl 


EaLina SewaGe.—GENeERAL Scott's Paocess,—Samples taken March 26th to April 5th, 1872.—N.B.—Samples taken every two hours during the day, in the proportion of one-thousandth of the flow per minute, 
Resu 


lts given in parts per 100,000. 










































































sialon = ' Seinen = 
Bos ||__Bolid matter. | ae es 
Pe gs | &£8 ||  Insolution. _|_ In suspension. 2 | In solution. d | .¢ | 
Description of samples. hale | SE B | ~ a Fey 5 ‘ | he ae T= a2 Remarks. 
Se8 Spe) TE | ate e/a, | 8 dda ome) mie | os | *E | $9 
j nition. 9 nition. ammo an ‘ +} ssa 
E | 8 | wed tel 1200. | | nitrites. Bin $a 
vi galls, | | | 
Sewage collected from main sewerintown . 290 | 47°5 61°60 45°00 90°38 62°18 || 6°31 2°86 0°75 — 3°61 2°98 6°59 || There os been rain for some days previous to 
| sampling. 
Effluent water from outfall .. — | 400 | 51°40 42°40 = a | 4°62 “79 141 *53 2°73 ~~ 2°73 || A small t of pended matter present. 
— (ae a ae | - + | Bample not filtered. -. 
TABLE IV. 


Sewace Farm at Mertuyr TypDFIL.—Analyses taken 10th to 15th January, 1872.—N.B.—Samples taken every two hours during the day, in the proportion of one-thousandth of the flow per minute. Results 
i 000. 


given in parts per 100,000, 





























































































































s | Solid matter. Nitrogen. 
2g | In soluti In suspension. || g In solution. = 3 | 
Description of samples, Es = — = r= 3 = g | Remarks. 
EEG | Dried! ater | Dried! atte siieende Es | 338 | 
” e at | ignition. | ,¢ ignition. 6 ammonia, Organic] ong” | Total. & SEE 
§ 100¢, 120¢. -. e |"s2 | 
deg. F | 
Sewage from main sewer 48 || 45°60 40°00 12°68 6°77 | 4°65 0°84 0°56 - 1°40 0°50 1°90 | 
Effluent water from outfall .. 46 82°40 29°25 - — || 9-48 0°04 0°02 0°59 0°65 = 0°65 
| | 
Subsoil water from adjoining field where sewage is 1 7 ee } ‘ ma ‘ | Temporary .. 3°78 
Se ee ee ee 42 | 18°85 | 16°85 ~ || ove 0°006 | 0°04 | trace. | 0°05 0°05 || Hardness .. +» { Peebaneek > pa 
| | 9°71 
TABLE V. 
Sewace Farm at MertHyR Typrit.—Analyses taken 2nd to 8th July, ate arate * yor ny om awe during the day, in the proportion of one-thousandth of the flow per minute. Results given 
pee per 100,000, 
s || Solid matter. | Nitrogen. i 
; E| | In solution, In suspension. E In solution. al d 
Description of samples. : Dried | aster Dried wm te BY As A g Remarka, 
7 | at ignition. | ,* ‘gullion. é ammonia, |O7anic -~ a Total. Hy 33 
| 1000. 120c. a ; | 
oF. | 
Sewage as entering farm. . | 44°80 31°80 13°12 4°98 5°53 1°828 0°29 _ 2°12 0°48 2°60 
Effluent water from outfall .. .. .. «2 «. +. «| 65 || 35°50} 90°80 | — - 3°30 0-077 | 07089} O-4e2 | — — | Osis | 








prices, As soon as cleared they were replaced ization, some of 
which are now in the ground, and some have sold at high 
rices, The adjoining land at Troedyrhiw, belonging to the local 
noard, has been cultivated on the ordinary system of sewage 
farming with complete success, the se Penge being of a high 
class. The board also intends to app ", e sewage to the land 
before referred to in the valley of the Taff, but has reduced the 
quantity | wig wom 4 intended to be taken by 112 acres, since the 
success of the downward filtration system has been demonstrated. 
It will of course be understcod that this latter is, in this 
case, only intended to be used in conjunction with the ordinary 
sewage irrigation ; and considered as a means for the disposal of 
the sewage at times when it is not required for purposes of culti- 
vation, and especially of the night sewage, there can be no doubt 
of the success of this method. But whether it would be equall, 
favourable in other cases, when solely relied on for the 
and purification of the sewage of other towns, and under all the 
different conditions as to soil, water, of sewage, &c., is a 
subject upon which there may be i doubt, but which is, 
one for further investigation. 


nevertheless, a pro’ 
The Rivers Pottution Commissioners have recently pe 
another report to Parliament, in which they describe opera- 


of chlorine in 100,000 parts.” It will be seen that this opinion 
of the commissioners, founded upon chemical analysis, more than 
confirms the conclusion of this committee, based upon the results 
of the gaugings taken, that the effluent se is diluted with 
twice its bulk of comparatively pure water. The commissioners 
consider, nevertheless, that the net result of the action of the 
soil of the intermittent filters upon the sewage was highly satis- 
aes attention being drawn at the same time to the excep- 
tionally weak character of the sewage; and bearing this in 
mind, they suggest that “‘it may be necessary, in order to secure 
efficient purification, to a as intermittent filters even double 
the area of land per 10,000 of population that is employed at 
Merthyr Tydfil, where only from two to five acres per 10,000 
people were being em ‘ 

. 8 give above the analyses of the samples taken by the com- 
mi' 

With regard to the winter sewage, we see, from the decrease in 
the amount of chlorine in the effluent water, that in this case each 


gallon of the had become mixed with 1°39 gallons of sub- 
soil water, containing “92 of chlorine in 100,000 This shows 


most important, however, is, that although all the nitrogen 
originally in solution is lost, it is almost all oxidised, for about 
twelve- ths of the nitrogen in the effluent water is in the 
form of innocuous nitrates and nitrites. 

In the summer the dilution with subsoil water was, according 
to the gaugings, equal to about twice the volume of th \ 
As the chlorine in the subsoil water was not determined in the 
summer, we can only say that the smaller proportion of total 
nitrogen in solution in the effluent water seems to confirm the 
results of the gai The effluent water this summer was not 
quite so pure as winter, but still four-fifths of its ni 
was in the form of nitrates and nitrites. It is to be noted that 
the sewage was cooled by its percolation through the soil, and 
especially so in summer, 

Deodorising Sewage and Precipitating Solid Matters, as carried on 
under the patent of Weare and Co., at Stoke Union We 





a smaller amount of dilution than that stated by the Rivers Pol- 
lution Commissioners, and so far agrees better with our 
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cordingly an inspector was sent in September,. 1871, to the work- 
house ae Stoke-upon-Trent. Every facility. was afforded by the 
for the comaiaation = the 88, which ~ fairly — 

du and the governor union kindly gave the requisi 

. particulars of the internal administration. 

The workhouse contains on an average 750 persons of all ages. 
whose diet consists of meat and vegetables, puddings, rice, an 
, each on certain days of the week. The supply of water fit 
for drinking and culinary purposes is very small, and is obtained 
principally from a well, pumped by a steam engine, and that for 
washing and ing is taken from a pond which is chiefly sup- 
= by rain water from roofs, Every department of the esta- 
lishment is provided with water-closets on the trough system, 
and — are emptied — twenty-four hours, and are closely 
Th ward eat of the — Rae t. 

e process 0 ification of the sewage is p a paten 
It consists in the first instance of simple filtration through coarse 
asbes and charcoal, performed in a tank, called the fcecal 
tank, which is divided into two compartments, so that one may be 
at work while the other is being cleared. These compartments are 
again subdivided into two chambers, one large and one small, The 
raw sewage is brought to a small receiver, and from it turned by 
means of sluices into either compartment. The samples of sewage 
taken by the committee’s inspector were obtained from this 
receiver ; the flow was ascertained to be about 5000 gallons in the 
twenty-four hours, being much below the oy any. Ay the filters, 
which were constru for 20,000 gallons per day. From the 
large chambers of the focal tank the sewage is through 
wooden scrvens, containing 2ft. of charcoal, into the small 
chambers, which contain about 5ft. 6in. of rough charcoal, through 
‘which the sewage passes to a smaller tank or well, which com- 
pletes the first yo of filtration. The suspended matters are 
ly arrested by the wooden and charcoal screens between the 
and small chambers, and a further deposit takes place in the 
small chamber, which is cleared once in six months; but at the 
time of the committee’s inspection it had not been cleared for nine 
months, owing to the constant visits of persons anxious to inspect 





and clay, which are added to the sewage in the sewer previous to 
its arrival at the tanks, the of lime so added being 
about 10 cwt. to 400,000 of sewage. After the sewage in 
the tanks is sufficiently to allow of its being removed it is 
laced in a kiln and burnt by intense heat, and then converted 
into cement. The effluent water passes off very much 
and without any offensive smell, and the method is so far suc- 
The burning the deposited matter, with the mixture of 
the lime and clay, renders the cement perfectly inodorous, and is 
one of the means by which the difficult question of the disposal of 
the precipitated sludge from sewage may be solved, and the 
method is one which may be adopted in cases where sewage cannot 
be used for irrigation in its untreated state. By a proper adjust- 
ment of the works the removal from the tanks to the furnace need 
not cause any nuisance. The chief points which are insisted upon 
in this case are: (1) The more intimate mixture which can be 
brought out in the sewage water a the impalpable nature of 
the precipitate of carbonate of lime which takes place on the addi- 
tion of the lime ; (2) the more rapid settlement of the sewage pre- 
cipitate than the mixture of chalk and clay ; (3) the amount of 
organic matter which is carried down from the sewage with the 
carbonate of lime and clay, and which will serve for the fuel to 
burn the mixture to lime or cement. The amount of fuel which 
slush will afford is stated to be so large that, in the absence of any 
better mode of getting rid of the nuisance, and in consequence of 
the loss which results from attempting to deal with it as a manure, 
it has been proposed to destroy it by burning it. 


TREATMENT OF EALING SewaGe By FILTRATION. 
Results of Analyses Expressed in parts per 100,000, and including both 
Suspended and Dissolved Matters. 

















the process. Samples of the sewage at this stage of the p 
were oy Mane From = so wae — described, the 
sewage (after again passing through a perforated screen containing 
6in, of rough yc is conveyed by a 12in. pipe to the “deo- 
dorisers,” which are in this case at some distance from the fwcal 


The deodorisers are three in number, the first and largest 
having a surface area of nearly 200 square feet, and containin 
5ft. Gin. depth of rough charcoal; the second, with an area o 
about 70 square feet, contains 2ft. 6in. of charcoal of smaller 
size; the last is a small box containing 4ft. of fine charcoal, 
which is in this inst ppl ted by layers of flannel 
and filter cloth. It was stated, however, that cloth is not a neces- 
sary addition if the tanks are specially constructed, when the last 
deodoriser is arranged for upward filtration. This completes the 
soma the effluent water being discharged into a small well, 
rom which samples were taken for analysis. The charcoal used 
at the time of the committee’s inspection was wood charcoal, but 
it was stated that it was proposed to use peat charcoal. The 
practice is to remove the spent charcoal from the last deodoriser 
to the second one, from the second to the first, and from the first 
deodoriser to the feecal tank. Samples were taken of charcoal 
from each deodoriser after various periods of service, and analyses 
of them and of unused charcoal are appended. 

The flow of effluent water for the period of twenty-four hours 
during which continuous gaugings were taken, amounted to about 
2000 gallons only, as against 5000 gallons of sewage received into 
the foecal tank during the same period. The deposit removed from 
the tank, with the refuse of the establishment, is utilised upon the 
farm belonging to the union, which is cultivated entirely by the 
inmates. 

The following are the results of the analyses of the different 
samples of sewage, effluent water, and charcoal :— 


Analyses of Samples of Charcoal from Stoke Union Workhouse. 











In 100 parts. 
| Water. &c., 
dried at Ammonia. 
100° Cent. | 
Chamcenl beGowe wee 5 ce ce'kee 00 ce oe 24 20 00014 
Charcoal, after five weeks’ use in No. 3 deodo- 
rising tank, to be applied to No.2 .. .. .. 5042 =| 0°0018 
Charcoal, after two months’ use in No. 2 deodo- 
rising tank, to be applied toNo.1 .. .. «. 55°61 0-045 
Charcoal, after five months’ use in No. 1, to be | 
applied tofeecaltank .. .. .. «2 ee ee | 54°12 0°082 


With regard to the analyses, the committee will observe in the 
first place that the sewage treated was excessively strong, con- 
taining no less than 38°45 parts of nitrogen (in solution and sus- 
pension) in 100,000 parts of sewage ; this is accounted for by the 
very scanty water supply, from which it results that the amount of 
sewage is only 6% gallons ome head intwenty-fourhours. The general 
result of the process is that the suspended matters are removed 
and the ammonia and organic nitrogen much reduced in quantity ; 
no oxidation takes place, as no nitrates were found in the effluent 
water, which was, to all intents and purposes, a dilute sewage, and 
** had a strong smell of sewage.” 

It is remarkable that the chlorine is reduced to just about half 
its original amount, and it is still more remarkable that this should 
take place almost entirely in the first or foecal tank. i uction 
would seem to imply that a very considerable dilution must in 
some way take place ; and notwithstanding this we find that there 
were only 2000 gallons of effluent water to 5000 gallons of sewage 
in the twenty-four hours, indicating an unexplained escape of 
three-fifths of the total t, even supposing there to have been 
no dilution. The amount of water absorbed by the charcoal, 
although, as indicated by the analyses, considerable, in no way 
accounts for such a loss. 

Deodorisation of Sewage and Precipitation of Solid Matter, and 
Conversion of Solids into Cement, at Ealing. 

The district of the Local Board of Health of Ealing contains 
1222 acres, and is situated near the river Thames, into which it 
drains, the sewer outlet being into a small watercourse about a 
mile from that river. The board has executed a complete system 
of sewerage, and water-closets are general in the district. The 
population is about 8000, and the ordinary or weather quan- 
tity of sewage discharged 400,000 gallons daily. e first system 
for the deodorisation of the sewage was =e peers by the 
surveyor to the board (Mr. Jones), and consis in bringing the 
sewage to two depositing tanks, where it subsided, and the super- 
natant water was then passed upwards — 7ft. of ages 
media, the solid deposit being mixed with ashes, dust, &c., an 
sold for manure. In 1868 | 1869 the Rivers Pollution Commis- 
sioners made an examination of this process, and they very care- 
fully inquired into the various os and eapecially as to the 
construction, size, and action of the tanks. ey had analyses 
made of the and effluent water, and compared the quanti 
of the — with the ae of the filtering media, and in 
respects fully investi; the matter, and they came to the con- 
clusion, which the analysis proved, that the process did not fulfil 
the conditions of purifying sewage so as to render it fit to be dis- 

into running streams. bi Ngee pe A remarked upon 
the amount of fil media not g of sufficient bulk for the 
purpose. In the next column are the analyses as contained in the 
report of the Rivers Pollution Commissioners. 

Since this inquiry a series of experiments has been conducted 
by General Scott with the sewage of the same place, which 
committee has considered of See ae inquiry 
into the results as far as they have hitherto gone. 

General arrest 




















| | ont 
iS. : 4 |22. Sea 
3/22/28) 2 le22 a2 
Description. io Z\é SE Sse 
. (32|F3/2e| 2 |ESezs 
S -a =2e| Se 
;= | <4 iZmFe| oe 
Sewage as delivered at works, | | 
April 24th, 1868 .. .. .. .. | 115°5 |27°848| 2930/7000) 000 s-g95 
| 
Sewage flowing from last filter, | | | 
April 24th, 1863... .. .. .. | 78%} 6:093) 2785 |4250| -076 | 6-361 





The committee investigated the works at Ealing in September, 
1871. On this occasion it was found that General Scott’s process 
was not in operation, although he was treating the sewage experi- 
mentally with deodorisers. It was decided, therefore, to test the 
existing system of treating sewage by upward filtration, and for 
this purpose it was arranged that General Scott should net apply 
any deodorisers to the sewage during the sampling, &c., by the 
committee. It appeared, however, that the local board kept a 
man at the upper end of the tank mixing deodorisers with the 
sewage every day except Sunday. The deodorising mixture was 
being added to the sewage at the rate of twenty gallons an hour, but 
its composition was not stated. Samples were taken on behalf of 
the committee, first, of the sewage as it entered the works; 
secondly, of the sewage after leaving the precipitating tank ; 
thirdly, after passing through the first filter; fourthly, after 
passing through the second filter. The samples were taken six 
times during the day, the quantity taken being proportioned to 
the flow at the time. It was further deemed advisable to ascer- 
tain the effect of the deodorising mixture added by the local board, 
and for this purpose arrangements were sane that nothing 
should be added on one day when samples of the sewage and of 
the effluent water at the outfall were obtained. The analyses of 
the six samples will be found below, and it will be seen that the 
results confirm the investigations of the Rivers Pollution Commis- 
sioners, and that the process does not render the sewage fit to be 
discharged into running streams. The next investigation by the 
committee took place in March last, when the sewage works were 
wholly under General Scott’s control. On this occasion gaugin 
were taken which confirmed the previous statements of the daily 
discharge of sewage being about 400,000 gallons. The samples 
were taken every two hours in the proportion of one-thousandth of 
the rate of flow. The gaugings and samplings extended over five 
days, and the analyses made by Dr, Russell are given below. 

A further inspection of the works was made last month (July) 
during very hot weather, when it was found that the process was 
proceeding without any nuisance whatever, although the deposit- 
ing tanks are clearly not of sufficient capacity, a defect which it 
is intended to remedy. The effluent water, after leaving the 
depositing tanks, contains some suspended matter, and has ascum 
on its surface which can only be got rid of by filtration. It is 
proposed to filter it with this view, but the liquid will still 
contain the solid organic impurities (see remarks on analyses), 
which can only be reduced in quantity by filtration through soil 
by means of irrigation, for which the effluent water of Ealing is 
well adapted. e open ditch before referred to, which conveys 
the deodorised sewage from the outfall to the Thames, was care- 
fully examined on this occasion, but not the slightest smell was 
detected ; the water has, however, a yellow tinge, probably from 
the lime which it deposits along the line of the ditch. This is, 
no doubt, due to the insufficient capacity of the depositing tanks, 
the increase of which will probably remedy the matter. 

One of the difficulties attending the process as now conducted 
is the drying the Pen sludge sufficiently quick. If this 
is done by heat it is liable to cause a nuisance, being by far tooslow 
in action even at Ealing, with only about two tons of sludge daily. 
It is proposed in this case to force the water out of the edge by 
hydraulic pressure, which will at once render the solid matter 
nearly dry eneugh to burn into cement. On the whole, this 
process, when perfected, promises well as a means of treating one 
of the difficulties of the sewage question—the disposal of the 
sludge precipitated from sewage. It appears not only possible to 
destroy the solid matters by fire, but to secure some return 
from its conversion into cement. On page 184 will be found 
a tabular statement of the results of an analysis made to deter- 
mine the constituents of the sewage. 

From these analyses it will be seen that the upward filtration 
process, whether accompanied or not by the previous addition of 
the deodorising mixture, effected only a very slight purification of 
the sewage, which left the filters still a sewage of average 
strength ; it was not even clarified. With regard to General 
Scott’s process, it would appear that by it the suspended matters 
are precipitated very completely. As to the more important 
constituents of the sewage, it is seen from the analyses that the 
effluent water contained rather more than two-thirds of the 
chlorine and the same proportion of the dissolved nitrogen of the 
sewage ; but it must remarked that the dissolved nitrogen 
appears in a different way in the effluent water and in the sewage. 

e actual ammonia is reduced to one quarter of its amount, 
while the organic nitrogen, doubtless from solution of some of the 
nitrogenous suspended matters, is nearly doubled in amount in 
the effluent water. Some oxidation, too, has taken place, by 
which nitrates ap in the solution, Such water would, even 
su ing no accidental dilution to have taken place-—which seems 
likely from the elimination of the amount of chlorine—be much 
too impure to be sent into a river, and too valuable to be wasted. 
Ind it is not pestanted that the process is capable of pevng 
the sewage ; its object is merely the separation of the sludge an 
its ultimate destruction by fire. 

Mr. T. Webster, Q.C., F.R.S., said that the series of papers which 
had been read, and the admirable report of the committee ap- 
pointed by the British Association, would be of the greatest pos- 
sible service in ad the knowledge of the country in the all- 
important question of utilisation of That was not 


the first time by many on which the cubjett tod tern discussed 
those discussions would leave an indelible 
What had they learned from those discussions ? 





They had learned that, where the conditions were not unfavour- 
able to it, the irrigation system could be practised with success. 
They had learned that what was called “ excreta,” but what the 
president in his admirable introductory address to the members 
of the section designated “‘ sludge,” was of comparatively little 
value as a manure, and was not commercially worth following ; 
and they had further learned from the paper of Major-General 
Scott, who had been corroborated by the president, that there 
were, at all events, practical means for getting rid of this matter 
with commercial success. These were great s But they had 
still further learned that the effluent might be dealt with 
in a highly beneficial manner; for whether it was used for 
irrigation ay ee or for being turned into the river, yet they had 
the means of dealing with it. Something had been said about the 
application of chemistry to the question of sewage. At Leeds 
ya had been a discussion between the chemists and the irriga- 
tionists. He believed in chemi ; that by its application the 
matter which was in sewage could be taken out of it and that the 
sewage water might even be made fit to drink. Whether it could 
be done with commercial success or not was a different matter, 
but he thought it could. He considered that science was greatly 
indebted to the labours of General Scott, and of those practical 


men who:n some people called schemers, for the light they had - 


thrown upon this icular question. How did science treat the 
subject of sewage before it came to be discussed? Practical men, 
or schemers, or inventors, whatever they might be called, had 
shown certain facts which science could never have brought to 
light. He trusted that on future ions the question would be 
deemed worthy of increased attention at the hands of the Asso- 
ciation, and he should always regard the Mechanical Science Section 
as the instrument by which a very great object had been achieved. 
These di ions had established that excreta, which was valueless 
as a manure, might be made available for some purposes by General 
Scott’s process, and that the effluent might also be dealt with in 
such a manner that towns need not be put to the ruinous expen- 
diture to which they had hitherto been subjected. 

Mr. W. Hope, V.C., remarked that as Mr. Gamble had referred 
in his paper ‘* On the intercepting and outfall sewers of Brighton” 
to be subjects for ventilation, he would suggest it was quite unne 
cessary that the gases which were sup to be noxious should 
be really so. He thought the supposition that they were noxious 
was erroneous, for he did not think it could be shown they had 
ever produced an infectious disease. But to avoid the ibility 
of anything of that nature occurring, the need not be allowed 
to come into that part of the sewer which was inside the town. 
Nothing was easier than to put up a kind of shutter to prevent 
any gases formed outside entering the town. He had never adopted 
the plan, but it seemed to him that it was practical and must be 
effectual. 

Mr. Towle stated that he was an unlearned man, and did not 
assume to conversant with any particular science, though he 
came from Oxford. He was only a citizen and a farmer, but 
being an old man, and having om f a great deal of practical ex- 
perience, he could not help offering a few observations on this very 
difficult subject. He spoke from experience, which began before 
the present century. It was almost as provoking to him to hear 
people asserting that sewage manure was good for land, as to hear 
them talk of bread being good for man or oats for a horse. It was 
astonishing that anybody should ever doubt it. But if sewage 
manure was deodorised, it was, in his opinion, spoilt. What was 
the use of deodorising sewage manure’? Deodorisation had made 
many farmers disgusted with town sewage. Every bit of sewage 
used in that state not only spoilt the present crop, but injured 
the land for future crops. He had used sewage manure, and it 
had produced excellent crops, but when it was deodorised the 
crops were ruined, It was to his mind a sorrowful thing that that 
was the only day devoted to the discussion of so important a 
a subject—a subject which was now agitating the country from 
shore to shore. He did say it was a sorrowful thing when he saw 
that day after day had been wasted over abstract questions, while 
such a subject as sewage, which even destroyed life, had never 
been touched on until the present occasion. That which killed 
the late Prince Albert, and nearly killed his eldest son, had never 
been touched on, ard he did not think it was by any means 
creditable. 

‘Mr. Eaton, as one who had had some practical experience re- 
specting ammonia, thought he might be excused for bringing for- 
ward a few points which fe deemed to be points of encouragement to 
those who were interested in the question of sewage. Twenty-tive 
years ago the Nottingham Gas Company paid people to throw away 
their ammoniacal liquor forthem. Buta foreman from Leeds who 
had learnt the way to use it established some small works in order 
co benefit by his knowledge. These small works grew into large 
ones, and now the gas company netted £1500 a year from that 
which they once threw away. Sulphate of ammonia was now 
selling for £21 to £23 per ton. He was assured by a West India 
merchant that sulphate of ammonia judiciously applied to sugar- 
cane developed its saccharine properties five-fold Here, then, 
was a matter in which chemistry had been useful in dealing with 
a most noxious element, and bringing it to a splendid commercial 
result ; and he trusted this would be encouraging in the general 
view of the sewage question, Another point had been raised, and 
that was with respect to the panic which had seized people's minds 








that infectious diseases were to be feared from the presence of cer- | 


tain gases, The contrary was the case with respect to a great many 
gases. He believed it was notorious that when the cattle plague 
unfortunately prevailed in this country there were no instances 
of outbreaks known within the reach of works from which certain 
gases were emitted. But, in addition to that, the authorities of 
Manchester had made the most careful examination into the death- 
rate of certain districts in and around that city. He had perused 
the report of Professor Roscoe, from which it appeared that where 
pe number of works from which gases were emitted ex- 
isted, there the death-rate was smallest. Where there were eleven 
of those works the death-rate was 28°8 per thousand, whereas 
where only one works existed it was 35°2; and in another district 
where there were three works it was no less than 47°8. He trusted 
those few remarks would not be deemed inappropriate on the im 
portant question of sewage. 

Mr. Towle asked whether it was not true that at Antwerp the 
authorities originally paid 20,000f. per annum to the scavengers, 
and were at last compelled to take their sewage out of the river; 
whereas now 100,000f. were paid for the privilege of taking the 


sewage. 
Mr, G. Hurst (Bedford) said he had listened to the report of 
the Committee on the Utilisation of Sewage with a great deal of 
attention, and he was still at a loss to find any scheme which 
could supersede the method of irrigation in disposing of sewage 
matter. He had seen a good deal of the irrigation system. It 
had been mentioned as an objection that the ground became 
saturated with sewage matter. That might occur on some soils, 
but it would not occur where there was a r soil. He might 
mention incidentally that he had that morning seen early potatoes 
taken from ground where the crop was equal to eight tons per 
acre, entirely owing to the use of sewage manure ; and in a money 
account that would be equal to £35 per acre. Then as to irriga- 
tion, many persons spoke of a smell arising from it, but from his 
own experience he could positively contradict that. Where the 
soil was hard and close a slight smell might be experienced, but 
where it was porous the ete pkey od quickly became absorbe:. 
They had heard a great deal about the analysis of various kinds 
of eT sy and the character of the effluent water; but he had 
found the effluent water perfectly free from smell, and tasteless, 
That was quite sufficient proof that one important object was 
attained by irrigation. ith regard to crops, sewage manure 
would produce m ld wurzel of enormous size, and bring all 
the various Kinds of vegetables to a state of the greatest 1- 
——s The only —- po pery with was how to get rid of 
e sewage. Corpora not manage those things quite 
as well as private individuals. If properly carried out 2 geod 
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pecuniary return might be realised, and he suggested, therefore, 
that corporations should employ competent managers, who should 
be remunerated by a areas a as commission, He believed 
himself that nothing would produce more satisfactory results than 
irrigation under proper management, Everything that was un- 
pleasant could be got rid of. In the case of earth closets the great 
drawback was that the soil had to be removed from time to time. 

Mr. L, Angell, C.E., was sure that every British ratepayer ought 
to feel indebted to the Association for the attention it had given 
to his uninviting subject, and more especially as the reports which 
had emanated from the committee specially appointed to consider 
the question of the utilisation and treatment of sewage harmonised 
with the recommendations of the several royal commissions that 
had investigated the subject. But, unfortunately for the British 
ratepayer, the question had not yet been settled. Parliamentary 
committees might recommend, royal commissions might report, 
and scientific committees might suggest, but there was a House 
of Commons that would throw every recommendation, report, and 
suggestion to the winds, as had been done in the case of the Bir- 
mingham Corporation. So that he very much feared the British 
ratepayer was very much — in the sewage slough than ever. 
They had been taught by select committees, royal commissions, 
and the individual utterances of resy ibl s of the 
Government, that it was to the land they must look to apply 
themselves for irrigation or filtration if they wished to avoid 
nuisance, waste, and failure. They were told that every chemical 
process had signally failed, that the resources of chemistry held 
out no hope, but that in sewage = to land there was a mine 
of wealth. They were told that if sewage farms were established 
on both banks of the Thames outside the metropolis they would 
produce vegetables for man, and grass for cows sufficient for all 
the requirements of London. He was quoting from a Government 
report, which told them to expect all he had alluded to, and added 
that the waste of an enormous quantity of food-producing manure 
was a deplorable loss and a crime. These were the doctrines 
which the Government had taught most unreservedly, with all the 
weight and authority of their official position. But when they, 
the practical engineers of the country, began to apply these views, 
the Government told them, through their inspectors, that little 
towns might irrigate, but large schemes should not be entertained. 
Irrigation did not pay, said they, and the greater the scheme the 
greater would be the mess got into. That was a practical question. 
It was utterly useless for the British Association merely to discuss 
matters of abstract science unless they were practically applied. 
He did not wish to take up the time of the section by alluding to 
local cases that did not involve a general principle. The case of 
West Ham involved a general principle that applied to the whole 
of the country, and the official report upon it entirely repudiated 
what the Government had held forth on previous occasions. The 
Government refused to sanction the scheme proposed by the 
authorities of West Ham, and the inspector in his report made a 
declaration which was virtually to the effect that irrigation would 
not pay, and that absolute necessity alone would justify 
the adoption of a scheme of irrigation. Was that consistent 
with the previously expressed opinion that in irrigation there 
was a mine of wealth? He emphatically believed in irriga- 
tion, and wished to call the attention of the section to the fact 
that while their committee were labouring in the cause of irrigation, 
when a good scheme was brought forward the Government refused 
to sanction it, being afraid of it because it was too extensive. 

Mr. Curley complained that the real point of his paper on the 
sewage difficulty had been suppressed by the committee, for what 
reason he knew not. The paper made direct reference to the 
questions alluded to by the last speaker, as well as commented 
upon the Rivers Pollution Commission and the Government 
inspectors. ; . : ’ 

Professor Corfield had examined in a private manner the West 
Ham difficulty, and felt justified in <i his conviction that 
it was ahard case. Although the local authorities were willing to 
expend a large sum of money, the Government inspector sent 
down to report upon the case, who was well-known to be opposed 
to sewage irrigation, had refused to allow the scheme to be passed, 
He agreed that it was the hardest case on record. He desired to 
say a word with reference to the land around Portobello, where the 
outfall of the Brighton sewage was proposed to end ; and it was 
that he had inspected the locality, and concurred with Mr. Hope 
in the opinion that it was well suited for purposes of irrigation, 
both as regards the level of the land and its character. The 
greater part would not require draining, and therefore the money 
which would otherwise have to be expended in draining would go 
very much towards paying the pumping a 

Professor Wranklin said there was something in the lime process 
which struck him as being exceedingly curious. 

Mr. Merrifield, who occupied the chair in the temporary absence 
of the president, asked whether the professor was discussing the 
report of the committee or one of the papers, because he would 
remind him that the reports of the Association were not usually 
discussed. . 

Professor Wranklin wished merely to say a word on the lime 
process in its connection with the sewage question. It had been 
said that organic matter was increased by the addition of lime, 
but he denied the assertion. The process gave good results when 
properly applied, but not otherwise. : 

Mr. Jones said it had been asserted that no chemical process had 
been satisfactorily ——— in the treatment of sewage, but he had 
had an opportunity of trying the dry sewage prepared by the na- 
tive guano process, and at Leeds the authorities had determined 
in consequence of its success, after many months’ trial, tomake the 
necessary works for carrying it on, including a reservoir 618ft. 
leng. One million and a-half gallons of sewage per day had been 
satisfactorily treated, and the effluent water was remarkably 
clear. 

Mr. Fowler, as the engineer of the Leeds Board of Works, could 
say that nothing could be more satisfactory than the A B C process, 
Let people say what they liked, irrigation did smell, and was a 
nuisance in large towns. Leeds, with its quarter of a million of 
inhabitants, could not have adopted it. If Leeds had adopted 
sewage irrigation 10,000 acres of land would have been required ; 
and therefore they had always hoped that in what they were doing 
they would set an example to Birmingham, Manchester, and other 
large towns. Whenone thing was recommended by royal com- 
missioners, and another thing by men eminent in the country 
through their scientific attaimments, corporate bodies became 
doubtful as to what was the best course to adopt. The confidence 
of the public was shaken, as had been amply proved this year by 
the fact that the Pollution of Rivers’ Pill introduced by Mr. 
Stansfeld had been so riddled that it had been reduced to an 
Officers of Health Bill. 

After a few words from General Scott, in reply to a remark of 

fessor Wranklin, 
“i Jones said he had tried the lime process, and it had com- 
pletely destroyed the fertilising properties of the sewage. 

Mr. Colbron remarked that one of the speakers had asserted 
that smell proceeded from irrigation, and recommended the sub- 
stitution of the A B C process, He was at Hastings about 
three months ago, and the smells over the east part of the town 
arising from the A B C works were worse than any irrigation 
works he had ever come across, 

Mr. Fowler assured the section that no smell arose from the 

BC process at Leeds. 
$ Mr. Merrifield was sure the section would deplore with him that 
any misadventure should have arisen in connection with Mr. 
Curley’s paper; but could confidently say that the secretaries 
had not intended to do him the slightest injustice in shortening 
his paper. A great deal had been said about the bility of 
utilising and making use of that extraordinary mixture, sewage. 
They had heard that certain portions of it were deleterious to t. 
joe As a matter of fact, could it be denied that at first they 
made a great mess, but by dint of great care and trouble had at 
last succeeded in disentangling themselves from it? All those 








things should be attacked in their source, and when they dis- 


covered that certain manure was useful to land they should take 
care not to add anything deleterious to it? Difficult and doubtful 
as the problem was, it was satisfactory that it was in progress of 
solution. When the British Association came to any place one great 
advantage was to persuade the local «athorities to interest them 
in scientific, antiquarian, and historical papers, and in matters 
relating to the locality. He was sure they would all cordially 
agree with him that that had been very well done in the present 
instance. A capital account had been given of the drainage 
system of Arighton, and the same might also be said of New 
Shoreham, and all would join in thanking the gentlemen who had 
read those papers for the interesting and valuable information they 
had imparted. 
The discussion then terminated. 





GREAT SALE OF MACHINERY AND TOOLS AT 
THE WORCESTER ENGINE WORKS. 
(Continued from page 161.) 

First Day’s SALe. 

LOT. Turnery. 

83. A very superior self-acting planing machine, by J. Whit- 
worth and Co., No. 661, will take in 3ft. 8in. wide, 3ft. 8in. high, and 
plane 6ft. long, with cast iron double V bed 8ft. Gin. long on 
standards, traversing screw and worm wheel, bevel wheel and 
pinions, set of fast and loose pulleys with strap fork, bright hori- 
zontal cross slide, with two Jim Crow tool boxes, self-acting in all 
cuts, adjusting screws, overhead motion with two sets fast and 
— pulleys, band pulley, two brackets, strap fork and lever, 

205. 

84. A ditto of similar description, No. 666, £200. 

85. A ditto, No. 665, £200. 

86. A very superior self-acting planing machine, by J. Whit- 
worth and Co., will take in 3ft. by 2ft. high and plane 5ft. long, 
with cast iron double V bed 6ft. 3in. long on standards, bright hori- 
zontal cross slide, with two Jim Crow tool boxes, self-acting in all 
cuts, of similar description as before, overhead motion, with drum, 
yor and loose pulleys and brackets, strap fork and lever, No. 664, 
2130, 





87. A ditto with single tool box, No, 662, £115. 

88. A ditto, No. 667, £120, 

88*. A heavy self-acting planing machine, by Buckton and Co., 
will take in 3ft. wide, 3ft. Gin. high, and plane 6ft. long, with cast 
iron double V bed 9ft. long, rack and pinion, self-acting gear with 
spur wheel and pinion, fast and loose pulleys, bright horizontal 
cross slide with two tool boxes and adjusting screws, and 
overhead motion with fast and loose pulleys, brackets, strap fork 
and lever, £105, 

89. A ditto, by Buckton, will take in 2ft. wide, 1ft. Gin. high, 
and plane 6ft. long, with cast iron double V bed 8ft. long, 
standards, rack and pinion, spur and pinion wheels, fast and 
loose pulleys, horizontal cross slide with tool box and self-acting 
gear, £95, 

90. A highly finished double-headed self-acting slot drilling 
machine, by Sharp, Stewart, and Co., Limited, with planed iron 
bed 12ft. long, two traversing heads, with worms and pinion, 3in, 
drilling spindles with mitre wheels, two rising and falling tables, 
with adjusting screws and horizontal planed guide, two conical 
riggers, spur and pinion wheels, two overhead motions with 
cones, fast and loose pulleys, brackets and strap forks, and two 
64in. parallel vices, £280, 

91. A highly finished massive self-acting slotting machine, by 
Buckton and Co., 14in. stroke, will take in 4ft. din. diameter, 
with tool holder and planed guides, connecting rod and cam, spur 
wheel and pinion, cast iron fly-wheel, 3-motion cone pulley, 
circular revolving table with traversing slide and bed, with 
adjusting screws and self-acting gear, nine change wheels, heavy 
cast iron frame, overhead motion with cone, fast and loose pulleys, 
two brackets and strap fork, £155. 

92. Cast steel slotting tools, 1 ewt. 1 qr. 6lb., 7d. per Ib. 

93. Self-acting slotting machine, by Sharp, Stewart, and Co., 
1865, will take in 2ft. diameter, with tool holder and guides, 
connecting rod and cam, 3-motion cone, circular revolving table 
with traversing slide, adjusting screws, and self-acting gear, in 
cast iron frame, overhead motion with cone, fast and loose pulleys, 
two brackets, and strap fork, 61 guineas, 

94, A ditto, 61 guineas. 

95, A very superior self-acting slotting machine, by Fairbairn, 
Kennedy, and Naylor, 1865, 9in. stroke, will take in 3ft. 4in. 
diameter, with tool holder and planed guides, connecting rod and 
cam wheel, cone pulley, and spur gear, cast iron fly-wheel, circular 
revolving table with traversing and cross slide on bed 3ft. 4in. 
long, with adjusting screws and self-acting gear in cast iron frame, 
and overhead motion, with 4-motion cone, fast and loose pulleys, 
strap guide and lever, 140 guineas. 

96, Cast steel slotting machine tools, 1 cwt., at 6d. per Ib. 

97, Planed wrought and cast iron parallel packing pieces, 7 cwt. 
2 qr. Slb., at 7s. Gd. per cwt. 

98. A very powerful double-headed shaping machine, by J. 
Whitworth and Co., No, 424, with 20in. stroke, 15ft. bed, two 
traversing heads and tool boxes, connecting rods and cam wheels, 
two 2in. leading screws, spur and worm wheels, two traversing 
tables with rack and pinions, cone, driving pulley, overhead motion 
with cone, fast and loose pulleys, two brackets, strap fork and 
lever, and two 7in. paraliel vices, 320 guineas. 

99. A ditto, by J. Whitworth and Co., No. 426, with 2lin. 
stroke, cast iron bed 12ft. long, of similar description as before, 
one 64in, parallel vice and overhead motion, £240. 

100. A ditto, by J. Whitworth and Co., No. 438, 10in. stroke, 
planed iron bed 12ft. long, on four standards, of the same descrip- 
tion as before, overhead motion and one 54in. parallel vice, 
159 guineas, 

101, A very powerful self-acting vertical drilling and boring 
machine, by Smith, Beacock, and Tannett, 1865, will drill 14in. 
deep and take in 4ft. diameter, 3in. bright spindle, mitre and 
worm wheels, double-geared motion with cones and spur gear, fast 
and loose pulleys, 12in. bright column with screw and worm, 

»laned iron radiating table 3ft. by 2ft. 8in. on planed bed 3ft. 10in. 
ong, cast iron bottom table and frame, £160. 

102. A self-acting planing machine, by Sharp, Stewart, and Co., 
converted into a polishing machine, will take in 2ft. Sin. wide, 2ft. 
din. high, and 5ft. Gin. long, with cast iron double V bed 7ft. 6in. 
long, traversing screw and worm, bevel wheel and pinions, fast 
and loose pulleys, with reversing gear, horizontal cross slide with 
two holders, fitted with emery wheels, water troughs, and quad- 
rant motions, overhead motion with fast and loose pulleys, two 
band wheels, two hangers and strap fork, £100. 

103. Six cast iron holding-down bars fitted with set screws 
— for the above machine, 2 cwt. 3 qr. 21 1b., at 7s. per cwt. 

104, Line 3in. turned bright wrought iron shafting in six 
lengths, 112ft., five pairs flanged couplings, twelve plummer 
blocks with brasses, and thirty-one cast iron turned pulleys from 
9in, to 2ft. diameter, 88 guineas. 

105, Line 3in, turned bright wrought iron shafting, 118ft. long, 
in six lengths, five pairs flanged couplings, eleven hanging car- 
riages with brass bearings, two plummer blocks with brasses, and 
fourteen cast iron turned pulleys from Sin, to 14in. diameter, £80, 

106, A double-headed self-acting slotting machine, by Sharp, 
Stewart, andCo., 2in. stroke, will takein lft. 4in. diameter, fitted 
with four tool holders, connecting rods and cam wheels, cast iron 
beds with sliding tables and adjusting screws, in cast iron frame 
and bed on standards, overhead motion with cone, fast and loose 
pulleys, two hangers and strap fork, £71. 

107. A double-action nut-shaping machine, by Smith, Beacock, 
and Tannett, 1865, with two heads fitted with’steel cutters, pai 
headstocks with geared mandrils, adjusting screw and pinion, 
fast and loose p rh two work holders with set screws and tables 
and cast iron bed, £48, 


108. Planed cast iron angle plates, 10cwt, 2qr. 12Ib., at 7s, 
r cwt. 
Per09. Ditto, 9 cwt. 2 qr., at 7s. per cwt. 

110, Eleven cast iron boring heads, 11 cwt., at 7s. 6d. per cwt, 

111, A circular key-way cutting machine, by Sharp, - 
and Co., with five revolving steel cutters, 2jin. wrought iron 
mandril with Gin. turned band pulley 3ft. Gin. diameter, planed 
iron table 3ft. long, bevel and spur wheels and guide screw, 
head stocks with clamps and set screws in cast iron frame, £50, 

112, A spare overhead motion with 3-motion cone and band 
pulley, tightening gear, with spur and ag wheels, with gun- 
metal bush on spindle and cast iron bracket, £3 3s. _ ’ p 

113. A very superior 1lin. centre a up to 14in.) self-acting 
slide lathe, by Smith, Beacock, and Tannett, with gap bed 12ft. 
long, on standards, will take in 48in. diameter, back-geared head- 
stocks, compound slide rest on saddle, rack and pinion, and 
reversing gear, two face plates 1lin. and 22in. diameter, overhead 
motion with cone, fast and loose pulleys, two brackets and strap 
fork, £174. 

114. A ditto, with extra face plate, 42in. diameter, and over- 
head motion, £175, 

115. Cast steel slide rest tools, 2 cwt. 9 Ib., at 6d. per Ib, 

116. Ditto, lcwt. 2qr., at 6d. per lb. 

117. A very superior 12in. centre self-acting slide and screw - 
cutting lathe, by Whitworth and Co., No. 709, with = iron 
bed Toft. long, on three standards, back-geared headstocks, 
compound slide rest on saddle, 2jin. leading screw, twenty-one 
change wheels, one face plate 24in. diameter, four-jawed universal 
chuck, 2ft. diameter, overhead motion with cone, two sets fast 
and loose pulleys, two brackets and strap fork, £170, 

118. Cast steel slide rest tools, 1 cwt. 2 qr., at 6d. per Ib. 

119. 7}in. bar with screw at the end 4ft. long, and conieal heads 
for holding cylinders in a lathe for facing, on four cast iron 
standards, £17 17s. 

120. A Gjin. ditto with two cast iron standards, £6 15s, 

121. A very superior 12in. centre self-acting slide and screw- 
cutting lathe, by J. Whitworth and Co., No. 720, with planed 
iron bed 12ft. long on standards, back-geared headstocks, com- 
pound slide rest on saddle, 2fin. leading screw and eighteen 
change wheels, 24in. face plate, one face chuck, overhead motion 
with cone, two sets fast aa loose pulleys, two brackets and strap 
fork, £167. 

122. Cast steel slide rest tools, 1 cwt. 3 qr. 251b., at 64d. per Ib. 

123. A highly-finished 8}in. centre self-acting duplex slide and 
screw-cutting lathe, by J. Whitworth and Co., No. 417, with 
planed iron bed 9ft. long on standards, back-geared headstocks, 
compound slide rest on double saddle, leading screw, twenty-one 
change wheels, two face plates, 8in. and l6in. diameter, overhead 
motion with cone, two sets fast and loose pulleys, two brackets 
and strap fork, £147. 

124, The cast iron bray as fixed next wall to carry the over- 
head ti for hi in segments 118ft. long, 1ft. deep, 
£119, [Not the brackets nor bolts in wall. ] 


SEconp Day. 
Erecting Shop. 

126, A nearly new forging machine, by J. Whitworth and Co., 
No. 167, four heads with eccentrics and steel top tools, pulley and 
fly-wheels, steel bottom swages with regulating gear, ont cast 
iron frame, 4ft, 2in. wide and apparatus, £136 10s, 

127. A nearly new circular saw for iron, by J. Whitworth and 
Co., No. 47, with 26in. saw on din. spindle 2ft. 2in, long, shifting 
head with adjusting screw, planed iron bed 4ft. long, saddle with 
cramp, wrought iron screw and apparatus, £62. 

128. Morrison’s 5cwt. steam hammer, with cylinder Llin, 
diameter, 5in, piston, regulating gear, cast iron frame, cast iron 
anvil block, anvil and hammer, £100, 

129, The timber foundation for ditto bolted together, 6ft. by 5ft. 
by 2ft. deep, £110s. [Loose.] 

129* A pair of highly finished vertical high-pressure steam 
engines, nearly new, by Worcester Engine Company, with 14in, 
cylinders 30in. stroke, metallic pistons, steel rods, cross heads, 
and planed guides, slide valves with bright rods and eccentrics, 
double wrought iron crank with counterbalance weights, cast iron 
side frames with gun metal bearings, Porter’s patent governor on 
cast iron bracket, throttle valve, and steam valve, £2 

130. Pair 12in. cast iron contractors’ pumps, with working bar- 
rels 2ft. 8in. long, cast iron breeches piece, wrought iron buckets, 
rods and slings, rocking shaft and lever, wrought iron head, spur 
driving wheel 3ft. diameter and pinion, din, crank shaft and crank, 
cast iron band pulley, four plummer blocks with brasses, two 
wood side frames, and two lengths 9in. wrought iron suction 18ft. 
with rose, £34. 

131. A capital 12in. grindstone, 5ft. di ter, with cast iron 
side plates, din, turned wrought iron spindle 4ft. long, two 
plummer blocks with bottom brasses, pair fast and loose pulleys, 
wood horse and chain, and splash board, £9 10s. 

132. A ditto, 3ft. 4in. diameter, of similar description as last 
lot, £6 10s. 

133. Length 3in, turned bright wrought iron shafting, 12ft. 
long, two cast iron brackets (not the wall plates nor bolts) with 
plummer blocks and brasses, two 64in, turned pulleys 2ft, dia- 
meter, two 12in. ditto 2ft. diameter, and one 12in, ditto 14in, 
diameter, £8, 

134, Wrought iron spanner 6ft. long, 7}in. jaw, and stone 
dressing axe for grindstone, £1 5s. 

135, Six turned cast iron pulleys, 4in, to 44in. on face, 1ft, 8in, 
to 2ft. diameter, bored and key-way cut, £3, 

136, A capital 7in. wrought iron vice, £1 18s, 

137. A ditto, £1 18s. 

138, A strong double wrought iron jib 18ft. long with stay and 
travelling pulley, 3in. wrought iron oe 7ft. high with head and 
step, cast iron back plate (not the bolts in the wall), £6 15s, 

139, A strong wrought iron jib 17ft. 9in. long, with stay and 
travelling pulley, 3in. post, head and step, cast iron back plate 
(not the bolts in wall), £6 15s. 

140. A double polishing machine, with two emery wheels, 4in. 
wide on the face, lft. Gin. and 3ft. diameter, on 2hin. turned 
wrought iron spindle 4ft. 6in. long, two plummer blocks with 
brasses, on cast iron standards, two driving pulleys, strap guide 
and lever, two loose polishing wheels 4}in. and 54in. on face, 2ft, 
9in, and 2ft, llin, diameter, and wrought iron spanner, £27 6s. 

141, A line of 3in, turned bright countershaft 10ft, long on two 
brackets, with plummer blocks and brasses (not the bolts in wall), 
10in. turned driving pulley 3ft. diameter, one Gin. ditto 3ft. 4in, 
diameter, pair 6}in. turned fast and loose pulleys lft, 8in, 
diameter, £7 5s, 

142. A small double polishing machine with two emery wheels 
9Sin. and 1lin, diameter, brass bushed, on 1}in. spindle 2ft. 4in. 
long, brass bearings, two cast iron standards, driving pulley, and 
three spare polishing wheels, brass bushed, £5 10s, 

143, A strong 6in. wrought iron vice in window recess, 33s, 

144, A ditto on bench, 32s, 

145. Two ditto, 34s, 

146. Two ditto, 34s, 

147. Two ditto, 33s, 

148, A strong wrought iron jib 18ft. 6in. long, with angle iron 
sides, wrought iron stay, travelling pulley, 3in. wrought iron post 
with head and step, cast iron back plate (not the bolts), Br 

149. A double wrought iron jib 18ft. long, with wrought iron 
stay and y ay we ey, 3in. wrought iron with head and 
step, cast iron late (not the wall bolts), £7. 

150, A ditto, similar to Lot 148, £7. 

La nl — similar to Lot 149, £6 10s, 

2. in. wrought iron vice, 

153. Two ditto. 

154. Two ditto, 

155, Two ditto. [Lots 152 to 155 sold at 35s, each. 











156. A wrought iron jib with angle iron sides, 17ft. 6in, lon 
sage pulley and frame, 3in. wrought iron Bort, head = 
step, and cast iron back plate (not the wall bolts), £6 10s, , sa, 
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157. A ditto 18ft, long, £7 5s. 
158, A ditto 17ft. Gin. long, £7 2s, 6d. 
159, Two Gin. strong wrought iron vices, 36s. 
160, One Tin. ditto, £2 4s. 

One 61 i 


6in. ditto. 
162, Two ditto, [Lots 161 and 162 sold at 37s, each.] 

163. Wrought iron jib (loose) with angle iron sides, wrought 
iron stay, travelling y, din. a “wor head and step, 
and cast iron back plate (not the wall bolts), £7 5s, 

164, Two 6in. wrought iron vices. 

165. Two ditto. 

166, Two ditto. [Lots 164 to 166 sold at 36s. each. ] 

167. Two ditto. 

168, One ditto. [Lots 167 and 168 sold at 37s, each.] 

169, A double wrought iron jib 18ft. Gin. long, with stay, travel- 
ling pulley, 3in. wrought iron post, head and step, and cast iron 
back plate (not the wall bolts), £7 15s. 4 

170, A ditto 18ft. long, £7 10s. 

171. A ditto with angle-iron sides 18ft. 6in. long, £8. 

172, Two 6in. strong wrought iron vices. 

173. Two ditto. [Lots 172 and 173 sold at 36s, each.] 

174. Two ditto. 

175. Two ditto. [Lots 174 and 175 sold at 37s. each.] 

176, A wrought iron jib with angle-iron sides 18ft. Gin. long 
with stay, travelling pulley, Jin. wrought iron post, head and 
step, cast iron back plate (not the wall bolts), £8 2s. 6d. 

177. A ditto, £7 15s. 

178. A double wrought iron ditto 18ft. long, £7 15s. 

179. Two strong 6in, wrought iron vices, 38s, eac 


Smithy No 1. 

180. A Morrison’s 5 cwt. steam hammer, with cylinder 1lin. 
diameter, piston 5in, diameter, valves and gearing, cast iron frame, 
massive anvil block, anvil and hammers, and the timber founda- 
tion, £100. 

181. A vertical wrought iron multitubular steam boiler, 3ft. 4in. 
diameter, 7ft. high, 3in. water space, centre tube, wrought iron 
chimney, double safety valve, pressure gauge, water gauge, two 
gauge cocks, manhole and cover, damper with pulley and balance 
weight, three branches copper pipe and cock, £46 4s. 

182. The 3in. copper and cast iron flanged steam pipe 48ft. from 
boiler, to supply steam hammer, one globe valve, two hangers, 
and four stays, £46 4s. 

Fitting Shop. 


183, A 6in. strong wrought iron vice. 

184. A ditto. 

185, A Ghin. ditto. 

186, Two Gin. ditto. 

187. Two 6}in. ditto. 

188, Two 6in. ditto. 

189, Two ditto, Gin, and 65in. 

190, Two Gin, ditto. 

191. One Gin. ditto. [Sots 183 to I91 sold at 38s, each. ] 
192. A highly finished self-acting treble-headed 
machine, by Sharp, Stewart, and Co., Limited, 12ft. bed, 74in. 
stroke, 1}in. leading screw 12ft. long, three heads with connect- 
ing rods and cams, and adjusting gearing, one with curvilinear 
action, four tables with two screws for raising or depressing the 
same, planed iron bed on three standards, conical mandril, three 
overhead motions with cones, fast and loose pulleys, strap fork 

and lever, £200. 

193, A ditto, by Sharp, Stewart, and Co., £200. 

194. A highly finished self-acting, treble-headed shaping 
machine, by Smith, Beacock, and Tannett, 1865, planed iron bed 
12ft. long on three cast iron standards, length of stroke 7}in., 
three heads, with tool boxes, connecting rods and cams, three 
leading screws with gearing, three tables, with screws for raising 
or depressing the same, one conical mandril, three overhead 
motions, with cones, fast and loose pulleys, strap guides and 
levers, £160, 

195, An extra long self-acting planing machine, byJ. Whitworth, 
and Co., No, 657, will plane 12ft. long, 2ft. 6in. wide, 2ft. Gin. high, 
planed double V bed 16ft. long on standards, 24in. screw, mitre 
wheels and quick reversing gear, bright cross slide with Jim Crow 
tool holder, overhead motion with band pulley, fast and loose 
pulleys, stra ide and lever, £245, 

195 *, Radial d drill, by Fairbairn and Kennedy, £140. 

196. A Gin. centre self-acting screw-cutting lathe, by Sharp, 
Stewart, and Co., Limited, 6ft. bed, back-geared headstocks, lead- 
ing screw, compound slide rest and saddle, twelve change wheels, 
two face chucks, and the overhead motion with cone, two pairs 
fast and loose pulleys, brackets, strap fork and guide and tool 
bench, £54. 

197. A ditto, £57. 

198, A stud turning lathe, by Sharp, Stewart, and Co., with 
2}in, hollow mandril in frame on cast iron standard, planed tra- 
versing table, with screw for raising and depressing the same, gun- 
metal packing pieces, overhead motion, with two sets fast and loose 
pulleys and band wheel, £30. 

199, An 8in, centre back-geared self-acting screw-cutting lathe, 
with planed iron bed 20ft. long, compound slide rest on saddle, 
2}in. leading screw 20ft., two steadying rests with levers and 
balance weights, twenty-one change wheels, bell chuck, steadying 
rest, face plate, overhead motion with cone, fast and loose pulleys, 
and extra pair of 7in. centre single - geared headstocks, 80 
guineas. 

200. A 7in. centre single-speed lathe, with cast iron bed 10ft. 
long on three standards, poppet head, mandril, three hand rests 
and T pieces, overhead motion, with 3-motion cone, fast and loose 
pulleys, and two brackets, £12. 

201. A 13in. centre single-speed bolt turning and facing lathe, 
with planed cast iron bed 7ft. long on standards, Whitworth’s 
slide rest on saddle, overhead motion with 5-motion cone, fast and 
loose pulleys, two brackets, strap fork and lever, £24. 

202. A very ee 10in. centre gap-bed back-geared slide 
lathe, planed iron 10ft. long on standards, gap 15in. wide, and 
will take in 4ft. 10in. diameter, compound slide rest, three face 
plates 9in., 20in., and 24in. diameter, overhead motion, with 
5-motion cone, fast and loose pulleys, bracket, strap guide and 
lever, £100. 

203. A 63in. centre single-speed self-acting lathe, with planed 
iron bed 10ft. long on ti standards, compound slide rest on 
saddle, leading screw, two face chucks, bell chuck, overhead 
motion (loose), 4-motion cone, fast and loose pulleys, and two 
brackets, £31, 

204. A Gin. centre self-acting screw-cutting lathe, by Sharp, 
Stewart, and Co., Limited, 6ft. bed, back geared headstock, com- 
pound slide rest on saddle, leading screw, ni change wheels 
one three-jawed universal chuck, one face chuck, overhead 
motion, with cone, two pairs ast and loose pulleys, brackets, strap 
Sh cecioanen’ ertical drilling machine, by Fairbai 

205, ingle-s verti illing machine, ‘airbairn 

pn g Naylor, will drill Sin. deep and take in ft. dia. 
meter, with lin. bar, pair mitre wheels, 4-motion cone, cast 
iron frame and bed on standards, overhead motion with cone, fast 
and loose pulleys, brackets, strap fork and lever, £25, 

206. A highly finished self-acting slotting and pang machine, 
for brass work, by Fairbairn, Kennedy, and Naylor, with 2hin. 
stroke, spindle with eccentric, ~ eel, pair fast and loose 
pulleys, planed bed 14in. long with transverse slide, self-acting 
gearing, two work holders, and wood-framed stand, £40. 

207. A 5hin. centre self-acting screw-cutting lathe, planed iron 
bed 6ft, long on standards, back-geared headstocks, 
slide rest on saddle, leading screw, twenty change wheels, one 
three-jawed universal chuck 9}in. eter, one face chuck, and 
overhead motion with fast and loose pulleys, cone, hangers, strap 
fork and lever, £40. : 

208. A very superior 9in. centre self-acting serew-cutting la’ 








by Fairbairn, Kennedy, and Naylor, 1865, with planed iron 
sit, long, back-geared headstocks, 


compound slide rest on saddle, 





shaping | 





2in. leading screw, nineteen change wheels, 17in. four-jawed 
chuck, two face chucks, overhead motion, 4-motion cone, two 
sets fast and loose pulleys, strap fork and lever, £165, 

209. A 5in. centre single speed hand lathe, with planed iron 
bed 3ft. Gin. long, on standards, poppet head, hand rest, and 
T piece, and Fins motion, with cone, fast and loose pulleys, 
two hangers, and strap fork, three loose polishing brushes on 
spindles, £8 10s, 

210. A Gin, centre single-speed hand lathe, planed iron bed 5ft. 
long on standards, poppet head, hand rest, T piece, face chuck, 
and overhead motion, £5 10s, 

211. A bolt screwing machine, to screw from jin. to lin., with 
mandril, die holder, mitre wheels, 4-motion cone on spindle, and 
sixteen pairs of dies, £20. 

211*. A 12in, screw-cutting lathe, by Sharp, Stewart, and Co., 


£195, 
(To be continued.) 
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Grants and Dates of Provisional Protection for Six Months. 


1490. Joun Wasnincton Wutnyates, Liverpool, ‘‘ Improvements in pro- 
pelling and steering ships and other vessels, and in machinery or appa- 
ratus therefor.”—l6ih May, 1872. 

2102. DonaLp Giass, High-street, Whitechapel, London, and Danie. 
Horkiy, Phoenix-place, Coldbath-ficlds, London, “ Improvements in 
the construction of Hansom cabs or that class of vehicles on two 
wheels and where the driver sits behind the passengers.”—12th July, 
1872. 

2454. WituraAM Ferris, Monkland Ironworks, Airdrie, Lanarkshire, N.B., 
“Improvements in connection with furnaces for smelting iron.” 

2456. Epwarp Tuomas HuGues, Chancery-lane, London, “ Improve- 
ments in the manufacture of loaf sugar, and in the machinery or 
apparatus employed therein.”—A communication from Eugen Langen, 
Cologne. 

2458. Curistorpuer Cait, Kidwell’s Park, Maidenhead, Berks, ‘‘ Improve- 
ments in paper-cutting machinery, which improvements are also 
applicable to machinery for receiving printed sheets from printing 
presses.” —17th August, 1872. 

2460. Witt1aM Ropert Lake, Southampton-buildings, London, “ Im- 
proved apparatus for automatically igniting gas.”—A communication 
rom Charles Gustave Mueller, Hanover, Germany. 

2462. Henry Cuartes Davey, Great Dover-street, Southwark, Surrey, 
“A new or improved means of and apparatus for registering, indi- 
cating, and checking the numbers and fares of and the distances 
ridden by passengers travelling in tramway cars, omnibuses, or other 
carriages.” 

2464. Wirttam Morcawx Brown, Southampton-buildings, London, “ An 
improved leather-splitting machine.”—A communication from Theodore 
Ayrault Dodge, Cambridge, Middlesex, Massachusetts, U.S. 

2466. WiLL1amM Epwarp NewrTon, Chancery-lane, London, ‘‘ Improvements 
in furnaces or fire-places for generating heat by the combustion of 
coal.”—A communication from Jean Tissot, Paris. 

2468. ALFRED HucHes, Brampton Ash, Northamptonshire, ‘‘ An improve- 
ment in reaping and mowing machines.” 

2470. THomas Mark Rosson, Clifton-road, Sparkbrook, Birmingham, 
“Improvements in a a a for cutting cardboard and other like 
substances, parts of which improvements are applicable to planes for 
cabinet and other like work.”—l0th August, 1872. 

2473. Ropert Stone, Liverpool, ‘‘ An improved concrete for surfacing or 
laying roadways, footways, and other similar large surfaces.”—20th 
Auguat, 1872. 

2483. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
physiological or button battery.”— A communication from Alfred 
Charles Garratt, Boston, Massachusetts, U.S.—21«t August, 1872. 

2491. CHARLES FeLix Sesitve, Paris, “‘ Improvements in the composition 
known as schisto-asphaltic and bituminous beton, and novel applica- 
tions thereof, together with improved machinery or apparatus in con- 
nection therewith.” 

2495. Jonn WINSKILL, Settle, Yorkshire, “‘ A new or improved construc- 
tion of limekiln.” 

2497. Joun Rorer Wricut, Nelson-place, Glossop-road, Sheffield, and 
ANDREW ALEXANDER, Sale-hill, Broom-hill, Sheftield, *‘ Improvements 
in the treatment of iron and manufacture of steel.” 

2499. JosHua THornTon, Cleckheaton, Yorkshire, “Improvements in 
utilising borings, turnings, filings, planings, and other particles of 
iron.” 

2501. Jonn Epwarbs, Cassland-crescent, South Hackney, London, “ Im- 
provements in signal alarums for railway trains.”"—22nd August, 1872. 
2503, JonN MorGan, St. Stephens-green North, Dublin, Ireland, “‘ An 

inhaler for medical purposes.” 

2505. CHARLES BLackmore, Guildford-street, London, ‘“‘ Improvements 
in ornamenting surfaces.” 

2507. Joun Ciay, Yardley, Worcestershire, ‘‘ Improvements in saddles.” 

2511. WiLttiaM CarRwoopb, Queen-street, Finsbury, London, ‘‘ Improve- 
ments in presses for letter-press printing.” 

2513. Ropert Warry, Devonport, Devonshire, “Improvements in the 
construction of portable cooking stoves.”—23rd August, 1872. 

2515. Rupert Goopa.t, Armley, Leeds, Yorkshire, “ An improved means 
or method of and apparatus for clarifying impure or waste water from 
fulling mills, scouring mills, or scouring processes, dye houses, sewage, 
and other impure waters.” 

2521. CHARLES BaRTHOLOMEW, Broxholme, Doncaster, Yorkshire? ‘‘ Im- 
provements in machinery for cutting coal.”—24th August, 1872. 

2523. Jonny Frevp, Oldbury, Worcestershire, “Certain improvements in 
field and garden hoes and other like implements.” 

2525. JOHANN MAXIMILIAN PLessyer, Golden-square, London, “ Improve- 
ments in obtaining and applying motive power, and in apparatus to be 
employed for the same.” 

2527. CuristorHer Frickincer, Berlin, Prussia, “‘ Improvements in the 

ture of malleable iron and in the furnaces employed 
therein.” 

2520. Hecron Avouste Durrene, South-street, Finsbury, London, “ An 
improved mode of preserving fruit.” — A communication from M. 
Frederic Sacc, Neuchatel, Switzerland. 

2531. THomas SkeL_Ton Harnison, Albemarle-street, London, “‘ An im- 
proved attachment for sewing machines,” 

2533. Sir ANDREW FarRBAIRN, Tuomas Stcart Kennepy, and Joun 
Wiit1am Nay or, Wellington Foundry, Leeds, Yorkshire, ‘‘ A machine 
to draw out and straighten the fibres of silk, flax, hemp, jute, or other 
fibrous substances.” 

2539. Grorce Freeman Newton, Northampton, “ An improved machine 
for burnishing, rolling, and setting leather.”—26th Auguat, 1872. 

2541. JOHN SANDERS STEVENS, Princes-street, Leicester-square, London, 
“ Improvements in window-sash fasteners.” 

2543, JaAMEs Stone, Drayton, Somersetshire, ‘‘ A new or improved appa- 
ratus for warming bed and other rooms, also applicable fer warming or 
heating churches, conservatories, greenhouses, or other buildings or 
rooms requiring warming or heating.” 

2545. CampBeLt Morrit, Southampton-buildings, London, ‘ Improve- 
ments in vats or vessels for the various chemical and factu 
operations which involve the use of acids.” 

2547. Henry Hicuron, Putney, Surrey, “Improvements in submarine 
and other cables for the conveyance of electricity, d 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2553. Henrt ApRIEN BonneviLte, Piccadilly, London, ‘‘ Improvements 
in the construction of child’s carriages or perambulators.”—A com- 
munication from John B, Wightman, Brooklyn, Kings, New York, U.S, 
—28th August, 1872. 

2572. WittiaM Rosert Lake, Southamy ings, London, ‘‘ Improved 

pounds, chiefly designed for coating ships’ bottoms.”—A communi- 
cation from John Henry Bloodgood, New York, U.8.—29th August, 
1872. 

2578. ARMAND Henry Onrrroy, Admiralty, Somerset House, London, 
“A new description of steam boiler, specially adapted for marine, 
locomotive, land, and portable engines.” —- A communication from 
Messrs. Onffroy and Co., Rue St. Aubin, Angers, Maine-ct-Loire, 
France..—30th August, 1872. 

2595. Epwarp Pucu Jones, Leflore, Mississippi, U.S, “‘ Improvements 
in rotary engines.”—3lst August, 1872. 
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Patents on which the Stamp Duty of £50 has been Paid. 

2605. James Wesster, Birmingham, “ Nozzles for bluwing air, &c.”—4th 
September, 1869. 

$341. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Revolving 
battery guns.”—19th November, 1869. 

2625. SamueL Fisner Isporson and ALFRED BucKinGcHAM Isporson, 
= « ae for uniting and securing the ends of railway rails.” 


September, 1869. 
2684. Gronok Litt, Rutherfurd Park, New Jersey, U.S., “Composing, 
transmi , and receiving telegraphic communications.” — 7th 
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2675. James Brecksock Pater, Palace Works, Old Ford-read, Bow, 
Middlesex, “‘ Matches, &c,”—11th September, 1869. 

2621. Tuomas Howarp BLAMIREs, Huddersfield, Yorkshire, ‘‘ Rubbers 
for condensing and piecing machines used in the preparation of wool, 
&c.”—6th Seplember, 1869. 

2653. James Gitiies, Glasgow, Lanarkshire, N.B., ‘‘ Bushes or shields 
for the bungholes of casks, &c."”—0th September, 1869. 

2648. Jan ANTHONY Mu.ier, Chancery-lane, London, “ Measuring and 
registering the flow of liquids, &c.”—8th September, 1869. 

2655. Henri Aprien Bonnevi.ie, Piccadilly, London, “ Electric bat- 
teries,”—0th September, 1869, 








Notices of Intention to Proceed with Patents. 


1262. Joun Cuapperton, Joseru ALLMARK, and Bensamin Haion, Alma 
Bridge Works, Dukinfield, Cheshire, “Cocks and water gauges.”—27th 
April, 1872 

1293. Cuartes Dorr, Wandsworth-road, Surrey, “ Treating fibrous sub- 
stances used in the manufacture of pulp for paper, &c.” 

1300. James Tueopore Grirrix, Upper Thames-street, “‘ Facilitating 
the removal of reaping hi "—A ication from Walter A. 
Wood. —30th April, 1872. 

1307. LonspaLe Brap.ey, Park-place, Regent’s Park, London, “* Manu- 
facturing cement.” 

ans, Sees Browne Smiru, Kennington, Surrey, “‘ Manger logs or 
balls.” 

1317. Joun Hopekryson and Tuomas Tuorntey, Bolton, “ Fly frames for 
preparing cotton, &c.” 

1318. Wittiam Henry Percivat, Aldershot, ‘‘Camp bedsteads.”—Ist 
May, 1872. 

1324, Joun Pipprnctox, Gracechurch-sireet, London, ‘“ Breech-loading 
fire-arms.”—A communication from Auguste Francotte. 

1328. Hecron Avovuste Durrene, South-street, Finsbury, London, 
** Watches.”—A communication from M. Francois Riondey. 

1539. Witt1am Epwarp Kocns, Manchester, “Boilers for generating 
steam.”—2nd May, 1872. 

1340. STanistas Vicourevx, St. Denis, France, “ Forming threads, and 
the production of fabrics therefrom.” 

1344. Wittiam Runpe. Hopvce and Ricwarp Retautiack Hoper, Union 
Ironworks, Millwall, All Saints, Poplar, London, ‘‘ Boilers for gene- 
rating steam, &c.” 

1352. Henry Epwarp Newtoy, Chancery-lane, London, “‘ Composition 
to be used for the manufacture of drain pipes, &c.”—A communication 
from John Anderson. 

1353. THomas TetrorpD Macweit., Warwick-street, Cockspur-street, 
London, “‘ Subterranean railway or tramway intercommunication for 
cities and towns, &c.”—3rd May, 1872. 

1355. Witttam Brookes, Chancery-lane, London, ‘‘ Communicating 
motion and pressure to parts of presses, &c.”—A communication from 

Luis Alexandre Farjon. 

358. Ricnarp Wayooop, Newington Ironworks, Falmouth-rvad, Surrey, 

Governors, &c.” 

1367. Freperick Joun Sweerine, Clyde Dock, Rotherhithe, Surrey, 
“* Lowering boats from vessels.” 

1368. Joun Porrerton Fison, Teversham, ‘‘ Lifting and steering gear for 
ploughs.”—4th May, 1872. 

1375. CLeEMENCE VteL, Compton-street, Brumswick-square, London, “‘ New 
washing fluid for obliterating marks or stains in white linen.” 

1380. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Straight 
axles, &c."— A communication from Francois Garnier and Franz 














Hessenland. 

1381. Bristow Huyt, Serle-street, Lincoln’s-inn, London, “‘ Metallic 
wheels for railways.”—A communication from Francois Garnier and 
Franz Hessenland.—6th May, 1872. 

1404. James ARNOLD, West Smithfield, London, ‘‘ Enemas, or injection 
apparatus.”—8th May, 1872. 

1416. Bripcer Frencu, Rochester, New York, U.S., “ Lubricating 
compounds,” 

1416. Samvuet CrasTree, THomas CkaBTReEE, and James CrasTrRee, Man- 
chester, “ Singeing or firing cotton, &c.” 

1419. Jonn Cottis Browne, The Cedars, Hampton Wick, “ Constructing 
vessels, &c.”—-th May, 1872. 

1426. Wittiam G Lover, St. James’-road, Old Kent-road, Surrey, and 
Henry Sykes, Bankside, Southwark, Surrey, ‘‘ Governors for motive 
engines.” 

1428. Henry Hicuron, Putney, Surrey, “Electric telegraphs.”—1l0th 
May, 1872. 

1432. JAMES SUTHERLAND, Glasgow, N.B., ‘‘ Furnaces for puddling and 
reheating iron.”—llth May, 1572. 

1446. Georce James Cross, New Cross, Kent, and ALEXANDER MaaIL- 
Livray, Camberwell, Surrey, ‘‘ Clearing or cleaning tramway rails and 
the grooves therein.” 

1447. JuLes Avouste Descorre, Boulevart Vaugirard, Paris, “‘ Telegraph 
posts.” —13th May, 1872. 

1462. Juces Henri Weiner, Geneva, Switzerland, ‘“* Warming railway 
carriages.” 

1468. James Spratt, C 
cats."—1l4th May, 18 

1473. Cant Heiwricn Siemens, Great George-street, Westminster, “‘ Sup- 
ports, fastenings, and joints of overground telegraph wires.”—1L5th 
May, 1872. 

1495. Jonn Hewxry Jounsox, Lincoln’s-inn-fields, London, ‘‘Cocks or 
valves for the discharge of atrated liquids."—A communication from 
Jean Marie Durafort. —i6ta May, 1872. 

1504. Henry TowxLey Sucven, Buckingham-street, Adelphi, London, 
“ Folding chairs or seats.”—17th May, 1872. 

1545. Tuomas Goope Messencer, Longhborough, “ Coupling pipes, &c.” 

1550. James WorRRALL, Manchester, “ Dyeing cloth.”—2ist Mey, 1872. 

1504. Wittiam Epwarp Newrox, Chancery-lane, London, “ Caloric 
engines for obtaining motive power."—A communication from Alexis 
de Bisschop.—25th May, 1872. 

1606. Wacrer Easrersrook, Finsbury-place South, London, “ Actuating 
or setting in motion the locking and interlocking gear for governing 
railway points and signals.”—27th May, 1872. 

1638. Henry Hicnron, Putney, Surrey, * Galvanic batteries."—J0th Mey, 
1872. 

1763. Sroppart Peis, Carlisle, * Mowing and reaping machines.” —l1th 
June, 1872. 

1788. Jounw Mitroy, Edinburgh, N.B., “‘ Foundations, piers, quays, &c.” 
—13th June, i872. 

1030, Matrnew Pavt and Jonn Haytuory, Dumbarton, N.B., “ Steering 
apparatus.”—27th June, 1872.. 

2042. Davip Pearriz, Edinburgh, N.B., “‘ Shades or blinds for windows.” 
—tth July, 1872. 

2244. Henry Crompton ASHLIN and CHARLEs James CLover, Liverpool, 
**Steam engines.”—27th July, 1872. 

2292. ALrrep Tytor, Newgate-street, London, “‘Supplying water to 
water-closets, &c.”—3lst July, 1872. 

2319. Henry Curistian Losnitz, Renfrew, N.B., “‘ Generating steam, 
&c.”"—ird August, 1872. 

2364. Ricnarp Hornssy, James Epwin Puittiirs, and Joun Ixsocentr 
Spittlegate lronworks, Grantham, “‘ Reaping and mowing machines.”— 
8th August, 1872. 

2378. Thomas Henry Rusnron and WiLt1aM Dopson, Bolton, “Ginning 
cotton.” 

2382. Tuomas Henry Kusuton and Rosert Tonce, Bolton, “ Spinning 
and doubling.” —9th August, 1872. 

2385. Tuomas JaAMes Denne and Avucust Hentscnet, Phenix Works, 
Cambridge-road, Mile-end, London, ‘‘ Waterproofing.”—10th August, 
1872. 

2407. CuHartes Ranpotrs and CHartes Ranpotrn Harvey, Glasgow, 
N.B., “‘ Tramway carriages.”—13th Auguat, 1872. 

2418. Hues Crawrorp and James Crawrorp, Barr Mill, Beith, N.B., 
“* Finishing thread and yarn.” 

2426. DAvip Joy, Saltburn-by-the-Sea, “ Purifying iron, &c.” — lith 
August, 1872. 

2551. Henry Foster, Boxmoor, ‘‘ Condensing steam and other vapours, 
&c.”—27th August, 1872. 

2553. Henrt ApRIEN BowneviLte, Piccadilly, London, “Children’s car- 
riages or perambul 5."—A ication from John B. Wightman. 
—28th August, 1872. 

2572. Witt1am Ropert Lake, Southampton-buildings, London, “ Coating 
ships’ bottoms.”—A communication from John Henry Bloodgood.—29th 
August, 1872. 

2595, SowanD Pucn Jones, Leflore, Mississippi, U.S., “ Rotary engines,” 
Slet August, 1872. 
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List of Specifications published during the week ending 
‘7th September, 18'72. 

179, 1s. 2d.; 211, 1s.; 282, 8d.; 242, 1s. 6d.; 261, 10d.; 263, 10d.; 266, 1s.; 
267, 10d.; 271, 18.; 273, 8d.; 274, 4d.; 275, 4d.; 276, 4d.; 279, 4d.; 3 
283, 10d.; 284, Sd.; #86, Sd.; 288, 6d.; 289, 6d.; 290, 10d.; 292, 3 298, 

294, 8d.; 5, 297, 3 4d 302, 
10d.; 308, 4d.; 305, 4d.; 306, 4d.; 
814, 2s. 104.; 816, 4d.; 317, 18.; $18, 2s.; 328, 4d.; $26, 10d. 
4d.; 330, 6d.; 331, 1s.; 332, 4d.; 333, : 





September, 1869. 
2635. ALrreD Vincent NewrTon, Chancery-lane, London, ‘ Preventing 
the radiation of heat from steam boilers,”—7th September, 1869. 


4d.; 335, 4d.; 336, 4d.; 388, 
8d.; 341, 4d.; 842, 4d.; 347, Sd.; 849, Sd.; 350, 10d.; 351, 4d.; 852, 4d; 358 
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8d.; 354, 6d.: 356, 1s. 24.; 358, 6d.: 359, 4d.; 368, 4d.; 376, 4d.; 380, 10d.; 
397, 10d.; 398, 1a, 2d.; 602, 6d.; 1141, 6d.; 1226, 1s. 2d. 


"”,* Specifications will be forwarded by post from the Patent-office on 


receipt of the amount of price and . Sums exceeding 5s. must be 
poo by Post-office Order, ale oaanee at the Post-office, 5, —— 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, cc. 
2550. C. H. Hatt, New York, U.S., “ Steam and water gauge.” —Dated 27th 
August, 1872. 
This improved gavge provides a reliable means for indicating the 
ressure of the steam and also the exact height of the water line in the 
iler at any desired distance from the boiler and within any moderate 
height above, or when uired at a lower level than the boiler. Itis 
dapted for ting in the ting rooms of manufactories and in the 
cabins of steamers, as also for indicating the pressure and height of the 
fluid in apparatus for distilling oils and various other materials. 
2578. A. H. Onrrroy, London, ‘“ Steam boiler.”—A communication.—Dated 
30th August, 1872. 

Arched furnace crown. Connection of water in boiler with water in a 
central tube, which serves as a fire-bridge, by tubes through the furnace 
crown into the central water tube. Furnace front or frame shaped like 
a mill hopper and raised above the furnace mouta. 





Class 2.-_TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

599. C. WEEKES, Worcester, ‘‘Carriages for common roads.”—Dated 26th 

February, 1872. 

The novelty in this case consists of mounting wheel-carriages on or 
attaching thereto double sets of wheels, one set running within and 
upon the rim or flange of the other, 

601. B. 8. Copeman, Norfolk, ‘Communicating between the several parts 
of railway trains.”—Dated 26th February, 1872. 

This invention consists in the bination and arrang' t of spring 
wheels, cords, and bells by means of which the guard's brakes or vans, 
carriages, and engines, are placed in a state of intercommunication with 
each other. 

612. W. TH. Cuase, London, “ Lever apparatus for moving carriages and 
trucks on railways.”—Dated 26th February, 1872. 

This invention relates to a simple but highly efficient and durable 
apparatus designed as a substitute for the ordinary crowbar or pinch-bar 
for moving railway carriages, trucks, or wagons upon the rails in and 
about stations or depots. The said apparatus may be applied either to 
the wheel or the end of a carriage or wagon, and may be used between 
two carriages or underneath the same; it is equally advantageous on 
either a flat rail or a T rail; it is self-adjusting to all irregularities; it 
will not slip backward thereon under pressure; and it can be effectually 
used when the rail is covered with grease, snow, or ice, when the ordinary 
pinch-bar is entirely useless. 

615. J. Rewty, Hulme, Mdncheste,, “Communicating between the passengers, 
guards, and engine drivers of railway trains.” —Dated 26th February, 
1872. 

One arrangement of this invention consists in employing for each 
train a continuous length of cord passed through horizontal holes in 
flanged pulleys above the compartment of the ca the ends of the 
cord being connected to the arms or bodies of the guard and engine 
driver, or to the handles of steam whistles or other well-known alarums; 
and when a pulley is turned by a passenger the cord is tightened, and 
the signals are given. In other arrangements the cord is passed through 
eyelets fixed to the sides of the carriages or formed in rods fitted in 
bearings in the sides of the carriages, so that by pulling the curd itself 
or Cae or other of the rods the slack of the cord can be pulled up and give 
the signals; and a similar cord and connections are used to signal the 
guard and driver, if by the breakage of a coupling or other cause the 
train should be parted asunder. 

620, N. WasHBURN, Massachusetts, U.S., “ Wheels for railway carriages.” 
Dated 28th February, 1872. 

The nature of the invention may be stated to consist as follows:— 
First, in the mode or process described of making the cast metal wheel 
with a steel tire or reinforce, such consisting in introducing the fluid 
metal or cast iron into the mould simultaneously through a series of 
sprues arranged around the mould and close to the tire or reinforce, 
heated to redness or such a temperature as will cause the cast metal to 
weld or join to the tire. Secondly, in a cast metal and steel-tired wheel 
made without the use of a flux on its reinforce or tire, and with the 
molten metal cast into the mould simultaneously through a series of 
sprues arranged around in the mould and at or close to the reinforce or 
tire. Thirdly, in the mold as made with a cavity for holding the reinforce 
or tire, and with a matrix for casting the body, and also with a series of 
sprue holes, radial ducts, and central receiver. Fourthly, in a wheel con- 
sisting of a steel tire, and also of a cast_ metal or iron body cast into and 
against the Aire while the latter may be in a heated state, such as will 
cause the tire and the cast metal body to unite or weld together. 


622. H. W. Hammonp, London, “ Awning or covering for vehicles, dc.” — 
A communication. —Dated 28th February, 1872. 

In this invention the cloths or awnings applied as velum or shelter for 
passengers or goods are mechanically developed or rolled ronnd a special 
roller, by means, First, of bolts sliding vertically in grooves, and of 
connecting rods joining together the said bolts and the rods, to which 
are fastened the exterior edges of the awnings. Secondly, of pulleys 
keyed upon the axis of the awnings roller, and of a rope or chain 
fastened in a point to the bolt and passing round another loose pulley, 
the whole being so disposed that by lowering the bolts in their grooves 
the rol’.: wraps the aw: ings, and conversely, by the ascension of said bolt . 
the roller unwraps the awnings,which rigidity when developed is secured 
by the connecting rods and —- pieces introducing themselves in a 
staple made into the volt. Thirdly, by the application to the edges of 
the awnings of buttons in the form of olives, set in at once with an 
eyelet or guide: by introducing these buttons into fixed button-holes of a 
corresponding form, and turning, the tie is obtained. 

627. H. R. Moyns, Bristol, “Tramways and railways.”—Dated 28th 
February, 1872. 

The features of novelty of this invention consist, First, in using double 
chairs to support rails, and in fixing the said chairs on base plates. 
Secondly, in making holes at distances apart equal to each length of rail, 
and running concrete therein to form a solid bottom. Thirdly, making 
# recess on one edge of each rail, to receive the flanges of the wheels of 
the carriages. Fourthly, making oblique notches across the surface of 
tramway rails for a foothold for horses. Fifthly, making a split rail or 
two rails to leave space to receive the flanges of the wheels, and making 
the said flanges around the centre of the width of the tires of the wheels, 
to enable them to roll over the edges of rails and also to retain the wheels 
more securely on the rails. Sixthly, —— a sap J shoe or scraper 
over the rails to remove obstructions and scrape the surface of the rails, 
the said scrapers being capable of being raised and lowered at 
644. J. B. Saunpers, Taunton, Somersetshire, ‘‘ Electrical instryments.”— 

Dated 1st March, 1872. 

Thir invention refers to block signal instruments, whereby the dial is 
made to show whether an up or a down train is approaching or not, in 
addition to the usual signal. 

2553. H. A. Bonnevitie, London, “ Perambulators.”—A communication. - 
Dated 23th August, 187?. 

This invention relates tou the construction of the body of carriages or 
perambulators in such manner as will enable the said body to be reversed, 
and thus avoid exposing the child to the sun or rain, and consists in 
pivoting the said body, so that when desirable the position of the same 
may be reversed from back to front. 

2572. W. R. Lake, London, ‘* Compound for coating ships’ bottoms.”—A com- 
munication.-— Dated 29th August, 1872. 

The compounds which form the subject of this invention are made of 
the residuum of palm oil or tallow after distillation, mixed with 
pulverised slate or sand and asphaltum, or with spirits of turpentine, and 
to this mixtnre muy also be added linseed oil or other equivalent sub- 
stance mixed with arsenic and verdigris. 


Class 3.—FABRICS, 
Including Machinery and Mechanical ions connected with 
Pe ay Manufacturing Dyeing, inting, and Dressing 
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598. F. Ayrton and 8. 8. Brown, Liverpool, “‘ Looms ing.” —Dated 
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only are caused to move up and down in guides by adjustable vibrating 
stems actuated by adjustable levers receiving motion from tappets or 
cams on the picker or other revol The warp threads are 
mes the said two or more healds. ayer 4 the thread harness is 
dispensed with and the warp thread raised an ‘lowered by a series of 
staple-like healds, —— cast in separate socket pieces secured in a 
or bars to which up-and-down motion is given. 
608 A. M. Ciark, London, “ Knitting machines."—A communication.— 
Dated 26th February, 1872. 

This invention relates to a circular knitting machine, and consists 
principally in a new ment of the knitting needle, whose latch 
when opened will be closed by the 1 itself that been slid over it, 
so that the —_ may be slipped over the needle, thereby ge with 
a separate latch closer. in notching the needle shank below the 
latch, so that it can be elevated out of action by the yarn. Also in a novel 
arrangement of cams for regulating the kni action of the needles, 
whereby the e may work in either direction and back and forth, 
instead of continuously around, for making flat instead of tubular fabrics. 
Also in a novel arrangement of perforated base with stops to limit the 
action of the machines to any number of needles according to the width 
of the flat fabric required. Also in a new general arrangement of parts 
constituting the machine proper, and principally of a stationary 
needle cylinder having needle grooves at their upper parts, and 
surrounded by a rotary cylinder carrying the cams, a jointed ring to 
prevent the removal of the needles, and a sliding ring to carry the yarn 
carrier. Also in the use of new instruments for applying, suspen x 
and stretching the yarn, and for winding the same; and also in a new 
“ tufting” instrument, all as more fully described in the provisional 
specification. 

625. F. W. Lawson, Leeds, “ Batching ju’e."—A communication.—Dated 
28th February, 1872. 

The cla‘m tothi complete specification is batching jute wit a mixture 
of oil and water blended by means of alkali substantially as described. 
633. B. J. B. Mirus, London, “ Carding engines.”—A communication.— 

Dated 29th February, 1872. 

The inyention consists in the employment of circular cutters, with or 
without teeth, for dividing the main sliver into a number of small strips 
or fillets. When plain circular cutters are employed they are arranged 
back to back on two shafts, so as to act in 3 and form, as it were, 
rotary shears. The small strips or fillets are conducted to two sets of 
“rubbers,” in one case by means of two sets of stripping rollers, one of 
which is fixed on their axes and the other provided with lange holes and 
working loosely on the same axis, and rotating in the opposite direction 

the fixed rollers. In the other case two sets of loose stripping rollers 
are employed, one set being mounted on the axis of the upper set of 
rotary cutters, and the other set on the axis of the lower set of rotary 
cutters, so as to direct one half of the small slivers to the upper set of 
‘“‘rubbers,” and the other set of small slivers to the lower set of 
“rubbers.” Instead of these loose stripping rollers, fixed scrapers may 
be employed to direct the small slivers in the required direction. 

638. J. Witson and G. LenpruM, Huddersfield, “‘ Finishing woollen cloth.” 
—Dated 29th February, 1872. 

The cloth is first p yy ordinary means and placed on rollers and 
steamed and afterwards washed out in hot water. The cloth is then cut 
and further pressed as before, again steamed on rollers, and, lastly, placed 
on wood rollers and boiled in water in the usual way. 

2517. H. A. Bonnevivue, London, ‘‘ Machines for cutting textile and other 
materials.”—A communication.—Dated 24th August, 1872. 

The invention consists in the combination of a mechanical feed with a 
knife and a knife carrier, and other various mechanical vontrivances, in 
aanod a manner that the knife is fed automatically towards the material 
to be cut. 





Class 4.-AGRICULTURE, 
Includiny Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
529. D, Pipceon dnd W. ManwarinG, Banbury, Oxon, ‘‘ Reaping machines.” 
—Dated «Sth February, 1872. 

This invention consists in two methods of giving to the revolving rakes 
of automatic reaping machines two paths, whereby the rake at the 
pl the operator can be made to discharge a sheaf or pass over 
the grain on the platform without discharging it af each revolution. 

632. E. KENWARD, Winterbourne, Wiltshire, ‘‘ Ploughs.”—Dated 29th Feb- 
ruary, 1872. 

This invention is designed to more letely cut or break up and lay 
the ground in cr to prepare better seed beds than are produced by 
one of the ordinary construction, for which purpose the plough is 
provided with a sharp-edged cutting wheel or disc and an adjustable 
drawing plate or spreader for drawing the earth from the cutting wheel 
or disc and spreading it as required. 








Class 5.—BUILDING.—None. 


Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
2540. A. Henry, Edinburgh, “ Breech-loading fre-arms.”—Dated 26th 
August, 1872. 

The features of novelty which constitute this invention are certain 
arrangements of that class of fire-arms wherein a vertically sliding 
breech piece is employed for opening and closing the breech or cartridge 
chamber, and in which the ‘‘ cocking” or throwing up into firing position 
of an elongated tumbler or other form of striker employed for igniting 
the cap of the cartridge is effected simultaneously with the act of 
depressing the breech piece, so as to open the breech or cartridge and 
extract the case of the spent cartridge, 


Class 7.-_FURNITURE AND CLOTHING. 
Including Cooking Utensils, } cee sea Orna , Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

597. T. Perper, London, “‘ Washing machine.”—Dated 24th February, 1872. 

The leading principle of this invention is that the repeated and alternate 
action of heavy but steady pressure in a solvent fluid is sufficient to 
cleanse all kinds of textile fabrics subjected thereto. The articles to be 
washed are subjected to a heavy pressure by means of metal or stone 
rollers, flexible or otherwise, being made to roll repeatedly over them. 
The machinery is made in three different forms, each of which has a 
perforated false bottom, a provision for heating and boiling the water in 
which the linen is being washed, and surmounted with a wringing 
machine. The first is a horizontal cylinder mounted to receive a semi- 
rotary motion, which causes a heavy roller inside to roll repeatedly over 
the linen, and thus to press the solvent fluid so th hly through it as 
to cleanse it from all soil and The second is a straight trough, 
stationary, in which a heavy roller is drawn repeatedly over the linen by 
means of a cord or band passing through the roller and attached to an 
axle at each end of the trough, upon which it is alternately a 

e. 


-thus the roller is repeatedly drawn from end to end of the 


The third is a circular trough, also stationary, with a fixed central shaft 
upon which a hollow shaft is driven by wheel and pinion, carying — 
arms, to which two or more heavy rollers are attached by a cord or ban 
passing through them, and by the revolutions of this s' the rollers are 
repeatedly drawn round the trough, while their full weight is freely 
pressing the solvent fluid through the linen beneath them. Thus the 
process of washing by the improved machinery in either form is simple, 
effective, complete, and free frem injury, the linen placed therein 
being thoroughly washed, boiled, , and blued without being lifted 
out of the machine. 
603. R. Kine, Birmingham, ‘‘ Portable closet.”—Dated 26th February, 1872. 
The novelty of this invention consists in apron | or applying an inner 
curved rim below the top edge proper of the vessel or receptacle for the 
rim of the cover to drop into, the said inner curved rim being formed 
with openings for any flush of fluid to flow back, by which means such 
sanitary vessels may be moved about more readily when filled. 
614. 0. G. Anporr, Hudderafleld, “School desks,”—Dated 26th February, 


2. 
The end frames are constructed gee thatis, each endis uniform 
on each side of a central vertical , and the desk and seat 

ave provided with axes or pivots which are hinged or — of turnip 
in holes formed in the central part of the end frames. 
seat are made both sides alike, so that when turned over or re 


remain th use. 
su) for the seat desk, which may be either fixed cr portable, 








incline, and secured by or catch; it then forms a back to the usual 

seat, and this seat may be arranged to front in either direction. 

621. J. Tuompson, Sheffield, “‘ Lids or covers for vegetable dishes.”— Dated 
February, 1872, 

These improvements consist in making the lids or covers of v ble 
dishes in one, two, or more and so arranging the same that by 
means of a thumb-lever may be opened at once, ting to the view a 
panna Ay of vegetables at one and the same time, but each one separate and 


637. D. Hanna, Belfast, * Sewing machines.” —Dated 29th February, 1872. 
Performing hem stitch, herringbone, and other needlework by im- 
P its and additions to the ordinary Thomas sewing machines and 
other pr 1 Bngeaen pve performing similar work, by the use of a mov- 
able shuttle box and movable n arm or slides ; and also by driving 
the mschine by mechanical means of what is commonly called clock- 
work, in order to secure ess and equality of motion to the ma- 
chines. 
645. W. Biacksurn, Manchester, “ Supports for seats and desks.” ~ Dated 
1st March, 1872. 

This invention consists, First, in constru the shafts or upright 
portions of ths standards or su of wrought iron pipes or tubes, on to 
which are cast solid iron base plates and top pieces, su: for the 
desks and seat bane myer ther joined together by the plates, or 

and tna tent 
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arran, as sep p stands upplicable to all desks and 

fittings where cast iron standards are now Secondly, in a simple 

arrangement of parts whereby the desk, board, or table top can with the 

o— ease be me ie — at ae angles = eed side < — 

8 lard sup or the purpose of forming either a sloped n 

desk, a dra desk, a flat table, or a seat back, thus affording Suepunned 

facilities for the arrangement of the fittings in the various positions in 

which they may be required to be used. 

2535. E. H. Hucn, London, ‘‘ Cooking erffee and other infusions.”—Dated 
26th August, 1872. 

The claims to this complete specification are, First, the construction of 
cooking pots with lids, which are rendered air and steam-tight by dip- 
ping into water or other liquid, and which are able to rise and fall with 
the pressure of the steam cath them, and in so doing give motion to 
instruments which regulate the flame beneath the pot, substantially as 
described. Secondly, the construction of pots fer making coffee and 
other infusions in such manner that when the of the steam 
raises the water from a lower to an upper vessel the water acts upon a 
float, and in so doing gives motion to instruments which extinguish the 
flame, substantially as described. pac on 








Class 8.-CHEMICAL, 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Sme!ting 
Glass, Pottery, , Paint, Manures, dc. 

617. J. Youna, Kelly, Renfrewshire, N.B., ‘‘ Treating hydrocarbons.”—Dated 

28th February, 1872. 

‘the feature of novelty which constitutes this invention is the treat- 
ment of that class of hy ‘bons known as paraffin oils with muriatic 
acid; the oils are heated, and the muriatic acid, either liquid or aqueous, 
is brought in contact with the oils during agitation by agitators or 
dashers in proper vessels. 

618. J. Youna, Kelly, Renfrewshire, N.B,, ‘‘Obtaining hydrocarbons jrom 

shale, coal, dc.” —Dated 28th February, 1872. 

The feature of novelty which constitutes this invention is the com- 
bining with the distilling kilns or furnaces a tower or chamber con- 
taining coke or other material, bet:veen the spaces of which the vapours, 

, and oils = and the use of a condenser between the tower and 
istilling kiln for condensing portions of the hydrocarbons. 

624.G. H. Situ, London, “Metallic alloys.”"—Dated 28th February, 


1872. 

The object of this invention is the protection of iron surfaces from 
corrosion. This object is a by applying to the metal an alloy 
which is electro-positive to the iron, so that the latter is saved at the 
expense of the alloy. The inventor uses an alloy composed of two 
metals, one of which is electro-positive and the other electro-negative tu 
the iron; these two metals are combined in suck proportions that the 
alloy is electro- tive to the iron, but only to such an extent that the 
destruction of the said alloy will proceed so slowly as to be practically 
of no importance, and, while complete protection is afforded to the iron, 
the alloy when once applied to the same will not require renewal for a 
very long time. 

626. W. E. Gepce, London, ‘‘ Manufacturing manure, and the production 
of ammonia.” —A communication.— Dated 28th February, 1872. 

This invention consists mainly in the use of cl ers, a screw 
passing through each boiler, this screw being so arranged that at each 
revolution a portion of the excrement or other matter to be treated is 
introduced into the boiler at one end and an equal portion ejected at the 
other, The ammoniacal and other gases pass off through a pipe on the 
top of each boiler during the passage of the matters through it, and are 
collected in suitably-prepared tanks, 

634. J. Watiace, London, “ Burning gas to produce heat.”—Datcd 29th 
February, 1872. 

This provisional specification describes an arrangement for mixing 
air with gas previous to burning, which consists of a drum, in the cover 
of which are the burners, and into which the gas is admitted through « 
series of cones placed base outwards in a line, and allowing the air to 
enter between them. 





Class 9.—HLECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
698. H. Giover, Brooklyn, U.S, “‘ Local magnetic attraction indicators.” 
—Dated 7th March, 1872. 

This invention is intended to indicate and so to ascertain the local 
attraction, sv that in reckoning with the ordinary compass the local 
attraction may be allowed for. There are two needles or — one 
swinging, the other fixed, but adjustable ; the variation is indicated by 
the swinging needle equal to the variation to which a compass is exposed 
under like circumstances. 

867. W. A. LytrLe, Hammersmith, Middlesex, “ Poles for telegraphic and 
other purposes.” —Dated 22nd March, 1872. 

The features of novelty are, First, the employment for telegraphic and 
other posts of cast iron, whether ordinary or malleable, in a form not 
tubular, but of such sectional shape as combines t rigidity with 
facility of moulding, and does not require to be cored in casting ; such, 
for instance, as angie, T, or “ double-headed” bar ito. Secondly, the 
attachment together of the several pieces composing the pole by means 
of wide flanges, with or without fish-plates, and the strengthening of the 

les, when such is needed, by means of rod iron bracings converting it 
Into a bowsprit girder. 





Class 10,-MISOZLLANEOUS. 
Including all patents not found under the preceding heads, 


532. N. Beamisu, Liverpool, ‘‘ Steam and other motive power engines.” — 
Dated 19th February, 1872. 

The features of novelty which constitute this invention consist in 
placing two horizontal cylinders in one line end to end, and under an 
entablature or framework ig the shaft. The cylinders ate 
fitted with tanks and conn g rods, or double piston-rods and con- 
necting rods ; these cting p tively work vertical beams. 
The beams have cting rods att. d to the cranks of the main 
shaft carrying the entablature, thus driving the main shaft. 

604. A. McCattum Hacoart, Lochaline, Argyle, “‘ Envelopes.” —Dated 26th 
February, 1872. 

The feature of novelty which constitutes this invention is the strength- 
ening of the corners of the envelopes by having several folds of paper at 
these portions, and the employment of the thread attached as described 
for opening up the envelopes. 

605. C. W. GranviL_e, London, ‘‘ Making paper pulp from wood.”— Dated 
26th February, 1872. 

This invention relates to a novel and machine for making paper 
pulp from wood without boiling the fibres or submitting them to any 
chemical treatment. For this purpose the inventor subjects the wood to 
the continuous action of cutting knives or blades, formed, arranged, and 
operated in such a manner that the fibres ate completely separated, torn, 
and-reduced to pulp, which is conducted away as it is produced by a 
stream of water to a strainer or other ie. 

613. W. WALKER, Greetland, Halifax, Yorkshire, ‘‘ Packing for stujing- 

I ene oe oe paw wen des this the 

n constructing z 
employs linen, cotton, or other fabric, within which he encloses strips or 
bands of cork forming concentric rings of linen or fabric and of cork. 
The brass gauze is employed, or perforated sheet brass may be 
a as interior lining for the packing. ‘Rope is made in 
accordance with this invention by enclosing strips of cork within linen, 
cotton, or other fabrics. 
623. W. Roserts, Bootle, Lancashire, “ Painting laths for Venetian blinds.” 

Dated 28th February, 1872. 

Consists in applying paint or varnish to laths by passing the same 
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a of rollers having indentations or grooves cut in their 

faces, the paint being eu from a trough beneath the rollers by a 

pair of discs having grooves cut on their a ge tp 
ro 


the t or varnish. = laths on lea = 
between onary and justal brushes een vi 
antifriction guide rollers, Seeks which the is completely coated, 


whén it is removed by hand or otherwise and placed to dry. 
636. W. Morcan, Liverpool, “ Baskets.” —Dated 29th February, 1872. 

Baskets suitable for the above-mentioned purposes req to be of 
considerable strength, and the usual materials used for the construction 
of baskets have not been found strong enough, hence other materials 
have been tried, and a basket or open box of metal has been substituted, 
but without proving altogether satisf: . Now by this invention the 
inventor constructs the main framework of strong canes (preferring not 
to split them), and binds and secures these together (according to the 

ice of basket-work) by means of twigs or other material, so as to 
orm a strong basket which is well adapted for the above purposes. 
639. E. T. Hucnes, London, “ Destroying snow and ice in the streets, 
public places, &c.”—A communication.— Dated 29th February, 1872. 

On the main conduit of gas and at convenient distances, according to 
the situation and locality, the inventors apply branch or service pipes, on 
which they screw hoses of india-rubber, leather, or any convenient elastic 
material, one end of the hose having a screw in order to be screwed upon the 
branch pipe, and at the upper end of the hose there is a metal tube 3ft. 
long pt | cderte with a valve. This metal tube serves as a handle to 
the workman for directing the jet of gas, as well as for augmenting and 
reducing the pressure of gas, and, for instance, by stopping the jet, and 
a perforated cylinder, forming the gas burner, is screwed on the mouth 
of the said metal tube. When the jet is lighted it is applied by the 
workman to the snow or ice, which is transformed to water, which flows 
easily off into the gutters or sewers. 

649. H. R. Marspen, Leeds, “‘ Stone breaking machine.”—Dated 1st Mareh, 
1872. 

This invention consists of a peculiar bination and arrang t of 
vertical rocking lever and front and back toggles for actuating the mov- 
able jaw of a stone breaking machine. Also of certain combinations of 
steam engines with the improved stone breakers, whereby such machines 
may be driven direct in lieu of from driving —z. In order to reduce 
the friction on the ends of the toggles next the vibrating lever, they are 
made with teeth which gear into other teeth in the boss of the lever. 

662. B. Fitzpatrick, Shefield, ‘Clipping horses and other animals,”— 
Dated 4th March, 1872. 

There are two combs, each about the fourth of a section of a circle, the 
teeth parallel. The bottom comb is flat and stationary, the to comb 
working upon a centre, and the clip is thus given like a pair of scissors. 
2537. G. Hasective, London, “‘ Making screw taps.”--A communication.— 

Dated 26th August, 1872. 

This invention has for its object the formation of the threads on tools 
known as screw taps in combination with the requisite degree of 
“relief” necess: in such tools, and this object is accomplished by 
cutting the threads automatically by a series of cutters successively pre- 
sented to the blank. The frame of the machine is similar to an engine 
lathe. Mounted upon said frame is a headstock and tailstock. Upon 
suitable guides is mounted the tool rest. The tool rest is properly com- 
posed of a series of sliding blocks fitted one upon the other. Upon the 
upper one of these blocks suitable bearings are provided for holding the 
axis of the cutter head. The cutters are mounted in the cutter head in 
such a manner as to stand radialiy upon its outer face. The cutting 
point of each cutter or tool is made to correspond with the spaces between 
the threads to be formed. The operation of automatically forming the 
thread upon the tap is accomplished by a ion or series of cutters, 
but to produce the desired “ relief” or clearance necessary in a perfect 
tap a secondary movement must be given to the cutters. 











THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN BIRMINGHAM YESTERDAY (THURSDAY): Dull trade: 
Markets specified —PRosPECcTS OF LONDON ORDERS BEING COM- 
PLETED—CANADIAN CUSTOMERS DEMANDING GOODS AT THE HIGH 
PRICES—AS TO “CREDIT”: Effects of recent failures in London 
—MIDDLEMEN AND THE PRICES THEY TAKE—CURRENT QUOTA- 


| slow subsidence of the market. If customers hold back upon the 


; advances. No large amount of relief is therefore likely to be 





TIONS—PIG AND FINISHED IRON : Their proportionate prices— 

OLD PRICES AND NEW—SOUNDNESS OF HOUSES IN THIS DISTRICT 

EXEMPLIFIED -PROSPECTS AS TO PRICES—COLLIERS’ DEMANDS 

FOR HIGHER WAGES—GENERAL INDUSTRIES : Well employed— 

THE WEEK CLOSING WITH ENCOURAGING VIEWS OF THE EARLY 

FUTURE--OUR EXPORTS OF IRON IN AUGUST. 

QUIETUDE was characteristic of the ting of ir 8, iron- 
founders, merchants, and colliery proprietors, here to-day 
(Thursday). Full pressure is being brought to bear to get the 
orders out of hand that have to be ship; at once to Canada and 
to the North of Europe. There would be less difficulty in accom- 
plishing this if the men were less disposed to observe holidays at 
races, and wakes, and other local festivities ; but the difficulty is 
less than was at one time feared. There is now a pretty general 
belief that all the iron that should be sent away for delivery this 
winter will be completed-in time for shipment by sailing vessel. 
Less confidence, however, is entertained as to certain hardwares. 
These are especially desired for Canada, where stocks are so low 
that if they can only get the goods by the close of the year, then 
they will give out orders at makers’ prices, whatever they may be. 
The Gaalien trade is, unhappily, only a small part of the whole, 
and the States, and Russia, and Germany, and now, even, the 
Australian and New Zealand markets, are inexpressive, for mer- 
chants will not o out orders at present quotations for anything 
respecting which their customers have not sent positive instruc- 
tions that the iron or the manufactured goods must be sent out at 
any price. 

The makers of angles and plates for engineering purposes com- 

lain of the fewness of the orders now arriving, and the demand 
for rounds and squares is even less‘expressed. Sheets, that for so 
long a time have been in uest greatly above the average, are 
likewise dropping off in a striking degree, as well in respect of 
those of a very high — as of those also required for galvanising, 
alike corrugated and plain. 

Some merchants who have lately been sending out goods 
to the antipodean and other distant markets, to their own 
representatives or to customers in whom they have hitherto 
had every confidence, are now holdi their hand. This 
is not the result so much of the high prices as of the caution 
that has been deemed prudent since the failure of houses in 
London and elsewhere extensively occupied in consigning to the 
East in particular. For it — 4 that most of these men, havi 
purchased when iron was much lower than it is now, could sen 
out on terms which, if the venture were only safe in regard to the 
financial stability of the consignee, would be abundantly profitable. 
It is the fact of such traders having purchased early that keeps the 
market free of orders that would otherwise at this juncture be 
now entering it. They generally regard the future as a period of 
weaker prices, and they are realising at the best prices they can 
now secure. No difficulty is experienced by such men in getting 
much lighter prices rather for the iron itself or for the goods made 
of it than would leave an excellent margin under ordinary circum- 
stances. Until ironworkers have finished deliveri 


+ 








to men 
the present weakened appearance of the market will continue. 

At present, prices are very variable. A fair all mine might have 
been had this afternoon at £7 5s. in some few instances, notwith- 
standing that the producers have to ee a ton for the ‘‘ mine” 
of this district even in an order of tons, and notwithstand- 
ing, further, that they have to pay 16s. a ton for the thick coal 
that they consume. Generally, however, £7 10s. to £8 was re- 
— this yt . 

So long as the price of pigs remains as now, no very conspicuous 
r can take place in good iron. The price of what is termed the 
marked Staffordshire bar is easily put down at twice that of the 

ig iron of which it is made. At such a figuen makers were 
Believed to be capable of getting a fair profit. is was fixed upon 
at a period when the expenses of working up the pig into 
the bar were much less heavy are now. At 
that earlier period the coal was very much cheaper, and the 
scale of wages was much lower. The basis of calculation 


ought, therefore, to be shifted in the present day if the same 
profits as heretofore are to be got by the proprietor of the mill any 


| with which to supplement those of an earlier date. 


fo If the basis of the trade should remain unaltered, then 
we have a clue to future quotations. £7 10s. for pigs means £15 | 
for bars, and £8 for best hot blast means just what best bars | 
taken for bars the maker 


cannot be envied his profit unless he has his pigs con- | 
siderably under present quotations. If he has, he has the right to 
secure all the benefit, and if he does not he is dividing with the con- 


sumer the profit to which he is entitled by reason of his fore- 
thought. It would seem that some makers are doing this to a— 
senile extent ; for it would not have been difficult for mer- | 
chants to get a moderate supply of smithy bars that would do | 
credit alike to producer and to merchants at £13 10s. per ton. | 
This is a lower price than buyers have been able to get quoted | 
for several weeks past. The terms were accepted by the few ; 
yet only in those classes in respect of tr ctions of comparatively 
insignificant dimensions. f 

There are makers of singles (sheets) who have not for some time 
past accepted orders at less £21 10s. That was their figur 
this afternoon ; and they refused to abate their demand one shil- 
ling. Whilst their maximum price is £21 10s., they have at the 
same time orders running averaging from that figure down to £12 ; 
some of them are still delivering at even under £10. In truth, 
there are specifications still incompleted which relate to even 
lower prices for sheets. Happily for the makers, the instances 
are getting rare ; we know of a case in which an order was taken at 
£19 10s., the delivery of which has only just been completed. 

While £21 10s. is being required by some makers, there are 
others who would be glad to have secured specifications this after- 
noon at £21, and a few at as low as £20. These last have declined 
to book with anything approaching to freedom whilst the market 
was rising. They believed in the possibility of getting consider- 
ably higher rates at, say, a fortnight ago, but they were deceived. 
They overstood the market, and they now therefore find them- 
selves without work. Still they quote rates which mean only a 
moderate drop, and are content to receive specifications of small 
import rather than go for larger lots at lower rates. 

he determined resistance that ironmasters are offering with the 

view to check the slightly downward direction of the market dis- 
plays in a striking manner the sound financial condition of this 
district. A short time ago it would not have been easy for iron- 
masters to do as they are now doing. This fact of itself bodes the 





assumption that the decline will be as rapid as was the rise, then 
they will be greatly hem 6 a This cannot occur. There is 
no prospect of materials being lower which go to make up the re- 
quirements of the maker of pig iron ; but, on the contrary, there 
is reason to fear that certain of them will be dearer as the season 


obtained in the way of much lower prices for pigs. Makers’ 
quotations are slightly easier to the extent of perhaps 5s. and 
7s. 6d.,as compared with what they were a fortnight , whilst in 
the best qualities there is scarcely any c . The ease is 
mostly in the pigs of the second quality produced in this dis- 
trict. Cleveland samples are not so firm as they were, but 
they have yielded hardly to the extent noticed in respect 
of Staffordshi igs. The difference, however, in either case is 
merely trifling. ow of the pig makers have not yet ceased 
delivering at prices less than half the present quotations; and 
some of the makers were not successful enough to have covered 
their sales with purchases of stone and fuel. It is true the deli- 
veries of iron sold so long are tardy, but they are less so this 
week than they have been at all. is, of course, shows a 
smaller demand at age prices, at the same time that it indi- 
cates a less profitable business on the part of the producers. 
The period of the quarter at which consumers must again enter 
the market is fast arriving, and some tolerably fair sales are 
looked for, but consumers as well of foundry as of forge iron are 
unlikely to do more than buy in the small lots which they need 
in order to make up an average stock of the custo mixture, 
The commitments of makers will prevent them Som telee very 
eager to obtain new orders so far as it relates to the quantity they 
are capable of producing, at the same time that the quotations of 
to-day woffld provoke an eagerness in the getting of new orders 





The market to-day was strengthened in respect of quotations 
by a notice that the colliers have issued demanding higher wages. 
It will be recollected that last week they made the demand for 
6d. a day, and the masters declined to grant it. Subsequently 
they met, and passed resolutions affirming their claim to the 
advance, but determined not at present to strike in order to obtain 
it. But yesterday the appeal is published, signed by the repre- 
sentative officers, in which the case of the men is again whe = 9 
and A high advance obtained by colliers in other districts 
quo 

The general industries are well to do with orders some time ago 
received, supplemented by those that are now coming ‘in in 
driblets. 

On the whole the week closes with less yielding in the matter 
of prices, and with a little more confidence in the future than was 
observable last week. Traders who have been this week to 
Liverpool speak of a tolerable amount of confidence by great 
ap pe there that as soon as the quarter has turned orders 
will be again placed with much less reluctance than is now being 
displayed. 

The iron exports for — exhibit an enormous development. 
In ig and puddled iron the value of the month’s and the eight 
months’ exports is more than double what it was in the co nd- 
ing period of last year. The month's exports to Germany of this 
description of iron rose from £58,407 to £162,702; to Holland, 
from £90,052 to £195,395 ; and to countries not enumerated, from 
£115,189 to £241,882. In bar and angle iron the month’s increase 
was £92,334, and that for the eight months £547,532. Con- 
tributing to this, Germany shows in the month an increase 
of nearly £9000; the United States, about £32,000; North 
America, about £35,000; India, £5000; and Australia, over £17,000. 
The value of railroad iron “re during the month was er 
by £242,533, and during the eight months by £531,356. To 
Russia the exports during the month rose from £110,697 to 
£230,095; the United States, £370,210 to 2445,593; North 
America, £97,974 to £148,958 ; “Australia, £7561 to £26,278 ; and 
Spain, £1775 to £21,398. To Holland and to the Austrian 
territories the exports of railroad material have declined 
throughout the year. In cast or wrought iron the total 
increase on the month was over £115,000, and on the eight 
months, £635,523. France, Germany, the United States, 
British’ North America, and Australia’ contributed to this, 
but the % increase has been with countries not 
enumerated. T! was a falling off in the exports to India. The 
value of the month’s exports of hoops and sheets was ae b 
£86,917, and for the eight months’ by £531,356. To British Nort 
America and India the consignments of this description in the 
month have about doubled, and the Australian trade has 
steadily progressed, but the bulk of the increase is indefinitely 
shown under the head of ‘‘other countries.” The month's 
exports of old iron for remanufacture were only a little more than 

their value in the month of August last’ year. The increase 
in the value of the month’s exports of unwrought steel was £21,483, 
and for the eight month’s 574. In tin-plates the increase 
on the month was £196,846, and on the eight months’ £674,801. 
The largest development was with the United States, to which 
country the value of the month’s consignments rose from £182,247 
to £344,669. There is a large increase in the value of ordinary 
wire, but a decline in the exports of telegraphic wire. 





MaGnetic sand is found in immense pee on the sides of 
the volcano of Mount Atna. The specific gravity of this sand is 
2°813. Acids have little effect upon it. ives silica 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScOTCH PIG IRON TRADE—REDUCTION OF TEE STOCK IN 
WARRANT STORES—MINERS AND THEIR WAGES—EFFECTS oF 
THE ENHANCED COST OF COAL UPON THE PRINCIPAL INDUSTRIES 
—THE RAILWAY COMPANIES AND THEIR TARIFPS—THE GLAS 
GoW WATER COMMISSIONERS AND THEIR WORK—THE SHIPPING 
TRADE. 

THE Glasgow pig iron market has maintained its buoyancy during 

the past week. Business has been done up to 132s. 6d. cash, the 

lowest y ae apr being 128s. On Monday the warrant market 
opened firmly at 131s., but receded again to 129s., and closed, after 
some 8 ht fluctuations, at 130s. sellers. Since then there has 
been little “p reciable change. The demand for foreign use keeps 

4 well, and for local consumption there is undiminished activity. 

There has not, however, been any increase on the production, the 

operations of the ironmasters being still hampered and restricted, 

owing to the miners failing to turn out adequate supplies of coal 
and ironstone. During the past month the stock in warrant stores 
has been reduced 21,547 ton-, and now is, in Connal and Co.’s 
stores, 148,884 tons, and in the stores of the Forth and Clyde 

— Company 1620 tons, with warrants in circulation for 800 
ns, 

The mining population of the West of Scotland, as well as of 
the east coast, still keep up their agitation in favour of higher 
wages. A large meeting of the Fife and Clackmannan miners 
was held last week, ostensibly with the object of ascertaining 
whether the miners in these districts had received the advance 
agreed to be paid to them after the 15th of August last. It was 
stated that since last year the miners had received six advances, 
amounting altogether to 1s. 8d. per ton. Mr. Macdonald, the 
president of the miners’ union, pointed out that whereas the 
wages of the miners three years ago only amounted to 
9s. or 12s. per week, they were now as high as fis. 6d. 
and 7s. per day. Still, however, the wages of the Fifeshire 
and Clackmannan miners were less than those in Lanarkshire, 
where 8s. and 8s 6d. had become the average wage. Ultimately, 
the following resolution was adopted :—*‘ That it is the opinion of 
this meeting an advance of 9d. per day should be granted from 
and after the 7th and 14th September, or pay-days nearest to that 
period.” It was also agreed that all collieries should give their 
employers fourteen days’ notice, and that after the expiry of this 
warning the miners should work only six hours per day till the 
demand was granted. The action of the miners has proved con- 
tagious. Other trades have become troublesome, cod the whole 
of the allied branches of the iron and coal trades have recently 
been compelled to yield much higher wages to their employés, 
thereby largely increasing the cost of production. From the com 
mencement of this week the bolt and rivet makers in the Wishaw 
district will receive an advance of 15s. to 20s. per cent. There is 
a likelihood of the workmen =e in the same trades in the 
Glasgow district obtaining another large advance. Owing to their 
miners having demanded another advance of 1s. per day, Messrs. 
W. and 8S. Dixon have closed their works at Balaclava, and from 
the fact that the metals underground have been lifted, it is not 
likely that operations will again be resumed. 

It is, perhaps, difficult to estimate the exact results of the 
enormous advance in the price of coal so far as the country at 
large is concerned. But the effect on individual firms is more 
easily guessed. It is estimated, for example, that at one esta- 
blishment alone in Glasgow—the Blochairn Ironworks—the rise 
in coal will represent a difference of not less than £52,000 a year. 
All other factories and ironmaking establishments are similarly 
influenced, although not to the same extent. So far as ship 
builders are concerned, the difference in the cost of coal, of which 
they use a very large quantity, represents a very important item, 
varying from £5000 to £20,000 per annum. This necessarily 
induces grave anxiety as to the future, taken in conjunction with 
the advance in wages and the increased cost of iron. Very few 
indeed, scarcely any—contracts are now being placed with Clyde 
shipbuilders, and the result can only be attributed to the enhanced 
cost of iron and coal, which compels shipbuilders to advance 
their contract prices from one-third to one-half. Shipowners are 
not so ine of high freights that they can afford to build new 
vessels under such circumstances. 

This subject leads me to speak of the railway companies and 
their tariff rates. During the last few months nearly every class 
of railway employés has obtained, either voluntarily or on com- 
pulsion, a higher rate of wages. Besides this the railway com- 
panies are bewildered with the increasing cost of coal, which 
makes an enormous difference in the working expenses; and, 
above all, their rolling stock now costs them from a fourth to a 
third more than it formerly did. Therefore, if railway share- 
holders are to have any dividends at all, the rates of goods traftic 
must be substantially advanced. For some time past there has 
been a talk of altering the tariff of the different companies so as 
to cover the extra cost of working, and I have reason to believe 
that, where it has not already taken effect, this step will not be 
much longer delayed. 

A rather important report was submitted the other day to a 
meeting of the Glasgow Water Commissioners by Mr. James Gale 
(resident engineer). Mr Gale stated that he is at present engaged 
in laying the first half, being rather more than three miles, of the 
two additional lines of 36in. mains from Mugdock to the city. 
This work should be completed by March next, and the estimated 
cost, including valves and surface drainage, is close on £50,000. 
The works remaining to be done to complete the original design of 
the aqueduct are—First, the laying of the third line of pipes in 
the three valleys ; in the Duchray valley a 3ft. pipe, aol in the 
Endrich and Sian valleys a 4ft. pipe Second, the extending 
of the two 36in. mains at present being laid from Mugdock to an 
partly through the city. The cost of these works at present 
prices will not be less than £200,000. The construction of 
the aqueduct is such that 50,000,000 gallons a day can be 
passed when it is running 6ft. 7in. deep on the first part of the 
aqueduct, but it must run 7ft. Sin. deep on the Duntreath 
section to pass the same quantity. The bridges throughout the 
whole length of the acqueduct are 6ft. Gin. deep only, so that the 
side walls of the masonry bridges and the cast iron troughs of 
the iron bridges must be raised from 6in. to lft. (to allow of a 
small margin) before the full quantity of water can be passed. 
Where the acqueduct was constructed in open cutting it was 
formed water-tight to a depth of 6ft. Gin. only, so that here also 
there is a deficiency of 12in. in height, which will have to be made 
good, and there will be some difficulty in doing this. 

The shipping trade continues good, and freights are dearer. 
Shipments of coal and iron from Scotch ports continue fully up to 
the average. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THe CLEVELAND Iron Trape: Zhe markets: The returns: 
ENGINEERING— Zhe nut and bolt trade: THE COAL AND COKE 
TRADE—-PRICES. 

Tue Cleveland iron trade continues in a healthy state, and the 

best proof of that is the actual returns of the Ironmasters’ Asso- 

ciation, showing the position of the makers and theirstocks, The 
present time is uite exceptional even within the memory of the 
oldest trader. Prices have gradually risen until No. 3 pig is being 
sold at 106s. per ton for delivery next year. This may be excep- 
tional, but itis true. There is still a good continental demand, and 
although heavy contracts for delivery over the next twelve months 

are not numerous, yet there are orders coming to hand at as high a 

price as that I have just alluded to. Home consumers are buying 
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52°71, magnetic oxide of iron 19°44, alumina 13°09, ime 6°61, 





magn >sia 1°85, 


very sparingly, believing that the turn of the commercial tide is at 
mA There was a capital attendance on "Change at Middles- 
brough on Tue sday, and a fair amount of business was transacted, 











eT eS 


eet eet eee 


ar ager sta F 


re 


5 Sic Ring ta 


fe 





190 


THE ENGINEER 





Spr. 13, 1872. 








The list prices were not altered, and various statements were | 


made about the prices realised for all kinds of iron. Owing to the 
condition of the trade there is scarcely any speculation going on. 
The returns show that out of 136 blast furnaces in the North of 
England there are 132 in operation. There are seventeen new 
blast furnaces beigg built, but owing to the scarcity of materials 
they are not making such my progress as could be desired., 
The make of pig iron is shown by the following statistics :— 


Tons. 
Month ending August 31st, 1872 .. 162,808 
Month ending August 31st, 1871 157,053 
Month ending July 30th, 1872.. 162,603 





Increase upon August, 871... wee 5,755 
Increase upon July, 1872 .. se 38 205 





Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending August 31st, 1872... .. «2 «e «eos 29,604 
Corresponding month last year... ee «we 28,570 

ee ee ee ee ee ee 1,124 


Shipments Coastwise of Pig Ivou from Port of Middlesbrough. 





Month ending August 31st, 8720... 6. we ee oe we) = 16, 457 
Corresponding month last year «we we ee we we) = 20,582 
a a ay ae ee 4,125 


Makers’ Stocks. 
July 30th, 1872 hey: eS kiko 41,079 





poe 8 Oo a at ae Aimee 
Docrease upon July, S72... .. «eee 462 

Warrant Stoves. 
July 20th, 1872 .o 2. oe oe oe oe oe oe oe oe 931 
August 27th, 1872.. .. «s of «2 08 oe 28 o8 of 931 
Decrease .. .. nil. 


There is very little change in the finished iron trade. Rail 
makers are receiving a number of inquiries at good prices, and 
there are fair grounds for believing that this branch of trade will 
be good next year. In consequence of the partial revival in the 
shipbuilding trade there is a better demand for plates and angles, 
The bar trade is good. 

Engineers are very busy, and more especially those whose spe- 
ciality is the making of blast furnace and ironworks plants. 
Marine engine builders are of course full of work, and will remain 
so for months to come. The Cleveland bolt and nut works con- 
tinue actively employed, orders coming in freely. If double the 
plant were available at the work, it could be kept regularly 
going. Prices are firm. The Cleveland Bolt and Nut Company 
have had to refuse several specifications lately owing to their 
inability to execute them for a long time to come, They are at 
present engaged night and day at Middlesbrough on a contract for 
railway accessories on account of the Indian State railways, 

In the coal and coke trade there is great briskness, but prices 
are not so firm as they were a few weeks ago. 

The prices of iron are as follows:- Pig iron, No. 1, £5 17s. 6d. ; 
No. 2, £5 15s.; No. 3, £510s. ; No. 4, £9 9s. ; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron — Common 
bars, £12 to £13; best ditto, £13 to £13 10s. ; cable iron, £12 10s, 
to £13; rivet iron, £12 10s. to £13; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship-plates, £12 to £13; rails, £11 to 
£11 10s. ; puddled bars, £9 10s, to £9 15s. ; wrought iron girders, 
£20 to £21, 


. 





NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 


THE EXORBITANT PRICE OF COAL—POSITION OF COLLIERY 
OWNERS—EASIER INQUIRY FOR SECOND-CLASS IRON—DEMAND 
FOR PLATES, &C.—ACTIVITY IN RAILROAD IRON AND STEEL— 
DIMINISHED ACTIVITY FOR GIRDERS, Xc.: Partial reaction— 
BESSEMER STEEL—TRADE OF ROTHERHAM—WIRE, FILES, SAWS, 
AND EDGED TOOLS — ALTERATIONS AND ADDITIONS OF THE 
WEEK. 

THE exorbitant — now demanded for coal have a very serious 

effect upon the heavy iron and steel trades, manufacturers en- 

gaged in them hardly know what steps to take in order to obviate 
the disastrous consequences which must ensue should the present 
high rates continue when existing contracts have run out. Such 
of them as have been obliged to go into the open market to make 
up their requirements have met with little or no consideration 
from the coalowners, who are now masters of the situation, and 
treat old customers with an amount of coolness which is 
quite astounding. To be perfectly just it must be conceded that 
many of the colliery firms have long contracts on hand, which 
they are performing at little or no profit, and even in some cases 
at aloss. This is especially the case with firms most distant from 

Sheffield, in the South Yorkshire district. Those collieries situate 

in close proximity to that town, on the other hand, are receiving 

enormous prices for their output, chiefly because they are so near 
that deliveries can be more readily effected from them than from 
other quarters. 

Coke is still fairly plentiful, and rules at its former price of 35s. 
per ton. 

Secondary brands of English iron are, in sympathy with 
Birmingham movements, easier at lower rates, but best 
English as well as the foreign irons most in repute here 
are very firm, and, unless the market falls off very de- 
cidedly, appear likely to continue so. A brisk demand 
for plates, rods, and sheets exists, but for each of the de- 
scriptions alluded to the inquiry is not by any means so 
large as it has been, and there are reasons for believing that it 
will still further fall off from this time. Steel rails, tires, wheels, 
and crossings are yet in very active request, and are being turned 
out throughout South Yorkshire generally, and particularly at 
Sheffield, in enormous quantities. I hear, however, that for 
girders, bridge-building, and certain other requisites for con- 
structive purposes, there is by no means a heavy demand. In this 
district, at any rate, I can aver that in a few weeks many of the 
smaller and middle-class firms will be literally working up orders 
as fast as they can be obtained. When this state of things 
becomes general then will come the great reaction which we have 
so long expected. 

Bessemer steel, in any shape or stage of manufacture, is in great 
request, not only for the requirements of the home market but for 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


DECLINE IN THE TIN-PLATE TRADE—RESOLUTION TO WORK FOUR 
DAYS A WEEK—GENERAL ACTIVITY IN THE RAIL TRADE: Rate 
of wages in the ironworks—THE COLLIERS: Movement for 
another advance in October—NEW COLLIERIES: Falling off in 
iron ore imports - DESPATCH OF RAILS TO SPAIN—FOREST OF 
DEAN COLLIERIES—WELSH COAL: Exports of coal, coke, and 
iron for August—CARDIFF STEAMER—CHEAP COAL ROUTE FOR 
SoUTHAMPTON—ACCIDENT AT PLYMOUTH WORKS—DEEPENING 
SwaNsEA HARBOUR—IRON TRADE AT PRINCIPAL IRONWORKS : 
Advance at Treforest demanded. 


One of the branches of the iron industry in this quarter has begun 
to falter—that of tin-plates. At a large and influential meeting 
this week of tin-plate manufacturers, held at Swansea, it was 
decided to lessen the make rather than agree to a reduction of 
y mp mg This after some discussion was agreed to, and as 
there were more than thirty firms repr ted, the decision may 
be regarded as final. This was to work only four days a week. 
A week or two will show how this works. The step is one forced 
on the makers by the falling off in demand. I have not heard of 
any other branth being affected. Rails are still in good demand, 
and I should not be wide of the mark in stating that, even if no 
new orders came in for the present until Christmas, there would 
be no falling off this year in general activity. In many of the iron- 
works visited during the last week it was pleasing to behold not 
only a steady make, but perspective indications auguring the con- 
tinuance of thisfor alongtimetocome. Ir ters inall directi 
are laying out plans fur future operations, and pes a many 
reliable statements I hear that a great increase of orders from 
Ameiica is confidently expected. The workmen are earning ex- 
cellent wages. In some ironworks here puddlers are getting from 
£2 5s, to £2 10s. with ease weekly. Ordinary labourers are paid 
18s. to 20s., and such are the temptations now offered that in 
some places even the shoemakers are forsaking their benches, and 
in the refineries, &c., get 27s. a week instead of starving on 16s. 
This applies with equal force to the coal trace, only that the 
collier, as a rule, does not work with the regularity of the puddler. 
Coalowners have great arcing in bony stay | arrangements. 
One, speaking this week of the holidays taken by the men and 
their backwardness at work, said when coal was 7s. a ton the men 
produced more coal than was needed, but now that it is 27s. a ton 
they are not half so ready. Exceptions, however, occur, and 
many of the more diligent of the colliers are putting by 
money for the rainy day which will certainly come. 

The men in the coal and iron works are now working upon an 
advance of 20 per cent., dating from September Ist; but already 
the colliers are moving for an additional 2d. per ton, and at one 
coal pit at Maesycymmer it is said that this 2d. will be given from 
the Ist of October if the men continue working. Both puddlers 
and colliers declare that such is the advance in the price of pro- 
= house rent, &c., that they are very little better off than 

efore. 

Many coal properties are affected by the remarkable revolution 
going on, and several important ones are changing hands. The 
new “ winning” of Nixon and Co, is assuming larger proportions, 
and is being conducted with energy. There has been a reduction 
in the number of cargoes of iron coming into Swansea and Cardiff 
ports. Spanish ore is not so abundant; but I note that a cargo 
of rails left Swansea this week for Spain, and when they are laid 
down from the mines to the coast the supply will be maintained 
with more regularity. 

The Forest of Dean collieries are working well. There is a 
good demand for the coal, and though the price is now bordering 
on 20s, per ton in many places, it has had no effect on the demand. 
Welsh coal varies from 2 to 27s., and I have heard that 35s. 
may be shortly —— as the next quotation for the best steam. 
During the month of August the coal sent from Cardiff foreign 
was 220,827 tons, and 1033 tons of coke. Coastwise coal, 82,880 
tons ; coke, 485 tons. Patent fuel, foreign 3665, and coastwise 
1350 tons. 

The export of iron rails, bars, &c., from Cardiff amounted to 
25,694 tons. 

The statistics of Newport, Mon., are similarly gratifying. Coal 
exported 22,532 tons; coastwise, 84,000; iron, 5110 tons, During 
last week more than 4000 tons of rails were shipped from Newport, 
Mon., one vessel, the Blue Jacket, taking 1820 tons for New York. 
The dock wi ny in good working order, and an appreciable in- 
crease of trade is expected. Cardiff was all astir last week with 
the news of the successful launch of a steamer at Glasgow in- 
tended to trade between Cardiff and North America. This 
will startle our Bristol neighbours; but significant signs of 
— are to be observed there, and I expect in a short time to 

ear that by means of the new railways now forming, a communi- 
cation for a cheaper coal route to Southamption will be made. 

Briton Fe Ironworks is satisfactory. Dowlais, Aberdare, 
and Cyfarthfa have been fully engaged with rails for New York, 
—— &c,, and Cyfarthfa has also sent largely of bars to 

aples, 

he men of Treforest Tin Works made an application this week 
for an advance of wages; the millmen 1s., tinmen 4d., and the 
washmen 34d. per box. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Coat at Grimspy—WaAtTER AT LIVERPOOL—COAL IN WEST CuM- 
BERLAND—TRADE AT BARROW-IN-FURNESS —THE WEST YORK- 
SHIRE COLLIERS -THE BURMESE AMBASSADORS AT JARROW— 
COAL MINING IN WENSLEYDALE—GAS AT MANCHESTER—TRAFFIC 
ON THE NorTH-EASTERN—THE BIRKENHEAD FERRIES—COAL 
AT SHEFFIELD-DURHAM COLLIERY ENGINEMEN—IRON SHIP- 
BUILDING ON THE TYNE. 

THE best steam coal is now being shipped at Grimsby, free on 

board, at 23s. 6d., and nuts at 19s. House coal is more plentiful, 

as merchants are stacking. The large coal exporters at Grimsby 
give it as their opinion that the price of coal has now reached its 
maximum. 

The quantity of water stored in the Liverpool reservoirs is now 
1,095,000,000 gallons more than at the corresponding period of last 
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America. There is some difficulty at times in obtaining ras | 


ores readily, which necessarily leads to vexatious delays and often 
pecuniary losses. Welsh ores are beginning to be regarded with 
some favour by many manufacturers, and are being purchased 
pretty largely. At Rotherham business is reported to hardly 
as brisk as it was, although the Parkgate Company have large and 
numerous orders on hand; and Guest and Chrime’s brass manu- 
factory continues to be fully employed. A fair business is doing 
in wire for ordinary purposes, but telegraphic wire is not being 
made in the bulk it was a few months back. 

The file, saw, and general edgetool trades continue very well off 
for orders, their best customers being certain colonial markets, 
especially Canada, The Staveley Iron and Coal Company have 
«luring the week blown in another blast furnace, the seventh now 
at work, Messrs. J. H. Andrew and Co., steel manufacturers, 
Sheffield, have purchased a large colliery near Dronfield for their 
own use. The Willow Bank and North Gawber collieries have 
been transferred to a newly formed limited company. Messrs. 
Vickers, Son, and Co., (Limited), of the river Don Works, 
Sheffield, are erecting a new hammer shop, 225ft. by 100ft.. in 
which will be placed three large hammers, one of 25 tons, a 50-ton 
erene, and other powerful machinery, Other alterations and 
additions are in hand in the district. 


year. There is an increase of 52,000,000 gallons for the fortnight 
ending the 3rd inst. 

The West Cumberland coalowners have agreed to give an 
advance of 10 per cent. on the colliers’ wages, and to refer future 
disputes to arbitration. : 

Large steamers continue sailing between Barrow-in-Furness and 
the United States with heavy 3 of steel rails, tires, and 
other railway matériel. Continental requirements are heavy, and 
there is no hesitation apparent in paying the present heavy 
prices, Although the steel-producing plant of the district is ccn- 
siderable, there is every prospect of an extension of works if the 
present demand is long maintained. A good supply of coal and 
coke is not easily obtainable. Some large orders have recently 
_ received by the engincering works and foundries of the 

istrict. 

On Saturday a meeting of delegates from West Yorkshire col- 
lieries was held at Normanton. The masters’ offer of 15 per 
cent. was rejected ; and it was resolved, unless the masters paid 
the 25 per cent. asked for to-morrow, they would take immediate 
~—- to get it. . 

n ages f the Burmese ambassadors visited the iron ship- 
building yard and works of Messrs. Palmer and Co., Jarrow. 
‘They were accompanied by Sir W. Armstrong, and shown over the 
works by Mr. J. B. Palmer. 

In Wensleydale there is a general opening out of the Moorland 
coal pits, some of which, it is stated, are not entered by shafts, 





but by drifts in the sides of the like lead mines. There is a 

thin seam of poor coal in this locality which has not been used 

since the pee was brought to Leybourn. Now, however, the 

page rates enable people in the dale to work these old pits of 
erior coal to ae 

The price of in Manchester has been increased by 2d. per 
thousand cubic fect. The gas committee have been forced to the 
adoption of this measure by the increased cost of cannel and the 
unsettled state of the labour market. It appears that the labourers 
employed by the committee not only work shorter hours and 
obtain — pay than they formerly did, but are less diligent in 
their work. ltis probable, if the high prices of cannel should 
continue, that a further advance may yet be required. 

The advance in is beginning to react favourably upon the 
traffic returns of the North-Eastern Railway. In the week end- 
ing September 7th the receipts were £113,258, as compared with 
£99,469 in the oes week of 1871, showing the large 
augmentation of £13,789. 

Out of 136 blast furnaces in the North-Eastern group, there are 
now 132 in operation. 

It — that the receipts of the Birkenhead ferries in August 
were £4069, as compared with £3120 in the corresponding month 
of last year. From the 24th of April to the 31st of August this 

ear the receipts were £15,338, against £12,404 in the correspond- 
ing period ef last year. The expenditure during these months 
was £11,276 this year, against £10,329 in the corresponding period 
of last year. 

A conference was held at the coal trade office, Newcastle, on 
Friday, between the Durham coalowners and the Durham county 
colliery enginemen, for the reduction of the time of pumping and 
hauling enginemen at bank, and underground enginemen, where 
the engines are working double shift. The owners unanimously 
agreed to give 6d. per day on all colliery engines and to the pump- 
ing engine men ; Sunday work to be considered at a future meet- 
ing. The advance will commence on the first pay. 

ron shipbuilding upon the Tyne shows little change. A good 
deal of work has tu be done yet to finish orders upon the books. 
When these are through there is every appearance of a dull trade. 
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MINERAL AND METAL REPORT. 
(From J. Berger Spence and Co.’s cory Chemical, Mineral, and Metal 


—_— a os 


, Sep 1872. 

Tue inherent vitality of this market is being fully tested Sr the pre- 
sent range of prices, more ly in iron, and it is gratifying to note 
that so far the results are most satisfactory. A strong reaction has taken 
place in Scotch pig, and prices of makers’ iron have further auvanced ; as 
much as 160s. is now asked for No. 1 Gartsherrie, Coltness, and Langloan. 
Warrants have touched 136s. 9d., closing easier. The stocks are now 
reduced to about 150,000 tons. The advance in the carriage of iron from 
the Middlesbrough district is causing great dissatisfaction, many con- 
tracts are now running at low prices on which the loss throug this 
movement will be very serious, and it is hoped the directors of the 
North-Eastern will ider their decisi In copper a good business 
is going on in Chili bars, but the demand for English is still limited, and 
orders are pted at ra’ iderably under the official list; what the 
future of this metal will be it appears impossible for the most expe- 
rienced to predict, but, in the we of many, present prices offer 
advantages to the which it would be well for them to take 
advantage of. There have been some iderable t tions in lead, 
and prices are very firm at the advance. An average amount of business 
is doing in spelter, and quotations remain steady. English tin is 
advanced £2 per ton. 

Iron Salts.—Green and rusty copperas, 60s. ; dry copperas, 52s. 

Copper Salts. —Sulphate of copper, £33 10s. 

Pyrites.—Spanish cupreous, 8d. to 84d. ; non-cupreous, 10d. 

Manganese.—Ores, 140s. to 150s. for 70 per cent. 

Iron Ore.—Hematite, 30s. to 38s. ; oolitic, 7s. 3d. to 9s. 3d. 

Tron. —“* & e” Yorkshire pig iron, nominal, No. 1, 117s. 6d. ; 
No. 2, 115s. ; No. 3, 112s. 6d.; No. 4 (foundry), llls. 6d.; No. 4 (forge), 
1lls. 6d. net , or ls. extra four months. Scotch pig, warrants, 120s. 
to 129s. 6d. ; Staff bars, £15 to £16; hoop iron, £16 to £17; gas 
tubes, 20 per cent. off new list; boiler tubes, 10 per cent. premium. 

Copper.— to £103; Chili bars, £88 to £91. 

Tin. — £154 to £155; Straits, £148 to £150. 

Tin-plates —Best coke, L.C., 42s. to 45s. ; LC., 45s. to 48e. per 
a English soft pig, £20 10s. te £21; refined red lead, £23 to 

Antimony.—French star, £80. 

| gaat teeceraiad special brands, £23 to £23 10s. ; English best brands, 
£24. 




















SourH KeEnsincton MusEvuM. — Visitors during the week 
ending Sept, 7th, 1872 :—On. Monday, Tuesday, and Saturday, 
free, 10 a.m. to 10 p.m., Museum, 14,782; Naval and other 

ednesday, Thursday, and Friday, admis- 


’ 
collections, 1506 ; on Y, 
’ m1, Museum, 1992; Naval and other 


pa ror TO teal. 18,3 of nding week in 
co) ons, : 3 average of correspo! we 

former years, 4u2; total from the ing of the Museum. 
11,916, m 38,08 Branch of the South Kensington 


aaa green, 
Museum: Visitors di the week ending Sept. 7th, 1872 :— 
> > from 10 a.m. to 10 p.m., 





On Monday, Tuesda:; Saturday, free, 

31,782 ; on Wednesday, Thursday and Friday, admission 6d., from 
10 a.m. till 6 p.m., 3020 ; total, 34,802 ; total from the opening of 
the Museum, 535,379, 
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LITERATURE. 


The Life of Richard Trevithick, with an Account of his Inventions. 
By Francis Trevitaick, C.E. London: Spon. 1872. 
. [CONCLUDING NOTICE. ] 

Our author having, as we have seen, buried his grand- 
father, addresses himself in the fourth chapter of his 
bi phy to real work, and proceeds to write the life of 
Ric’ Trevithick, jun., on the same principle as that he 
adopted in the earlier portions of his book. Richard 
Trevithick was born on the 13th of April, 1771, under the 
parental roof in the parish of Illogan, Cornwall, in the 
centre of a rich mining district, and surrounded by such 
mines as Dolcoath, Cook’s Kitchen, Pool, Tin Croft, and 
Roskear. The boy’s first and only school was at Cam- 
borne, where he appears to have been a most unsatisfactory 
pupil ; but of his early life our author really supplies no 
information. We are told that “a difficulty among mine 
agents about some underground levels led young Trevi- 
thick to offer to correct the error.” This, it seems, he did 
with success. Instead of going on to tell us something 
about the how and the why, our author at this point breaks 
off the very weak thread of his narrative and inserts an 
utterly irrelevant letter from the pen of Captain Henry 
Vivian, written in 1845, which describes (?) Trevithick and 
his ner in connection with the first high-pressure steam 
engine. To jump from 1771 to 1845 is a feat of literary 
saltation which, however clever, tends slightly to con- 
fuse the reader. We are quite at a loss to under- 
stand what purpose is served by the introduction of 
Vivian’s note—for it is nothing more—at this point. It 
has no connection with anything going before or following 
after. We shall pass over the accounts given of Trevi- 
thick’s great bodily powers, which extend over some pages 
after Vivian’s note, and go on to state that the first trace 
which exists of Trevithick’s steady employment is found 
in his father’s accounts at the Stray Park Mine, in 1790, 
from which it appears that he earned 30s.a month. In 
1792 he was employed to examine and report to the share- 
holders of the Tincroft Mine on the relative duties of a 

tent engine by Watt and a compound engine by Horn- 

lower, from which our author draws the deduction that 
at the early age of twenty-one he was “in public and pro- 
fessional contact with Watt, and that from that period 
dates the competition of the great high-pressure engine and 
his youthful and vigorous high-pressure rival.” 

It would be simply waste of time and space to follow 
our author through the next pages. They contain with- 
out exception the most extraordinary jumble of figures, 
anecdotes, and comments we have ever read. We confess 
that we have utterly failed to establish any sequence of 
events, or to find out from them with any approach to 
accuracy what Trevithick did or did not do, except that he 
put up an engine in 1795; after which we have an entry 
running, “Richard Trevithick, jun., thirteen days at 
3s. 6d. Richard Trevithick, senior, for expenses at Hel- 
ston at sundry times and at other places waiting on adven- 
turers, 7s. 6d.,” and so on. At page 59 we have a copy, 
reduced, of an original drawing of a Bull engine, of which 
we are told, “ The drawing was given by Trevithick to the 
writer in 1830, as a sample of a properly made mechanical 
drawing; it had neither name, date, nor scale attached—a 
strong evidence of an original Trevithick drawing.” Our 
author is rather hard on his father’s drawing, but then he 
never misses a chance of taking credit for his powers of 
invention. We always thought that what is known as the 
Bull engine was the invention of Edward Bull, but we are 
now told that Trevithick and Bull “ both strove to avoid 
Watt’s patent claims by combinations and improvements, 
especially by an engine since known as Bull’s.” This is 
tantamount to stating that Trevithick had as much to do 
with the invention of the overhead cylinder Cornish 
pumping engine as Bull, and that both were unprincipled 
schemers endeavouring by all the means in their power to 
elude Watt’s patents. Whether they were or not, it is 
not for us to say. We simply repeat Mr. Trevithick’s 
statement concerning his father and Bull, and we presume 
that he has mastered all the facts. We cannot too strongly 
condemn, however, the paragraph which follows that we 
have just quoted. It runs thus :— 

“This double-acting engine has never received its fair share of 
credit, for, as compared with its rival, the Boulton and Watt 
patent engine, it is more simple and less costly; matters of more 
importance then than now. The doing away with the heavy beam 
and parallel motion, the placing the injection valve in the exhaust 
steam pipe, thereby avoiding the larger and separate condensin, 
vessel used by Watt, and the couble-acting air pump, were bol: 
and successful ideas, easy of construction, economical in opera- 
tion, and widely different from the Watt engine.” 

Now, as a matter of fact, the Bull engine has received a 
very large amount of attention. Many of them of the largest 
size have been used, and in every case they have failed to 

ive as good economical results as the Boulton and Watt 
rnish engine. The absence of the beam has rendered it 
almost impossible to makethem work with the proper degree 
of expansion, and their erec.:on over the pit’s mouth is one 
of the most inconvenient jobs that .can be conceived. In 
all essentials the Bull engine is Watt’s engine spoiled. 
The injection was turned into a large exhaust pipe as a 
colourable evasion of the patent for a separate condenser. 
The double action of the steam was patented by Watt 
long before Bull used it. The only part which can be 
claimed as a possible novelty is the double acting air 
ump, and we are by no means certain that this was the 
invention of either Bull or Trevithick. No doubt there 
are some clever and original features about the Bull 
engine, but we can never forget that the whole scheme 
origina’ not in the desire to improve materially on 
Watt’s designs, but in the wish to elude his patents and 
ena)le Bull and Trevithick to secure to themselves a share 
of the good things going in the way of royalties. Lest it 
should be asse that we have written with unjust 
severity, of Bull and Trevithick, we quote the following 
passage from our author, dropped in as usual with little or 
uo regard for the context :— 

James Bolitho had worked in Ding Dong for fifty years ; his 
father, Thomas Bolitho, worked all life in the mine, and 
frequently spoke about the engine that Captain Trevithick put 





up ; she had not worked long before Boulton and Watt came down 
with an injunction printed out, and posted it up on the door of 
the engine-house and upon the heaps of mine stuff, and nobody 
dared to touch it. But Captain Trevithick did not care; he and 
Bull and William West came and turned the cylinder upside 
down right over the pump rods in the shaft. They took off the 
cylinder top—it was the cylinder bottom before ; » en turned it 
upside down. Water and oil used to be on the top of the piston 
to keep it tight. 

Our author says of this transaction with charming in- 
nocence, “ This was one of the many skirmishes with Watt, 
causing the engine to work as an open top cylinder atmo- 
spheric rather than pay the patent demands.” The facts 
are these: —Trevithick put up an engine which infringed 
Watt's rights, and paid no royalty. Information was con- 
veyed to Watt, and he and his partner got an injunction 
against Trevithick. What Trevithick did we have just 
seen. But to all intents and purposes the engine was, when 
altered, an infringment of Watt’s patents, for it worked by 
the direct action of the steam with a separate condenser, 
and the inversion of the cylinder and the removal of the 
lid were simply disreputable expedients to avoid the pay- 
ment of just and legal claims. It appears that ultimately 
Trevithick gave up the idea of contending any longer with 
Watt on his own ground, and took up the construction of 
non-condensing engines, which it is beyond question he 
brought to very considerable perfection. Precisely when 
Trevithick gave up the condensing in favour of the non- 
condensing engine it is impossible to gather from the book 
before us. We have scarcely mastered the account of his 
connection with Bull, when we come plump, without a word 
of introduction, on a letter tohim from Mr Javies Gilbert, 
a gentleman about whom Mr. Francis Trevithick evidently 
knows little or nothing except what is to be gathered from 
his letters to Richard Trevithick. Mr. Gilbert was the 
guide, philosopher, and friend of Richard. From this 
letter it seems that Gilbert first met Trevithick in a law 
case in 1796. Trevithick put some questions to him about 
the loss and gain due to non-condensing and condensing 
engines, and his replies were so encouraging that Richar 
Trevithick at once commenced building high-pressure 
engines, or “ puffers ” as they are called. Our author tells 
us that “the idea of working an engine by the pressure of 
steam flasbed on his mind as a real and important dis- 
covery.” We need hardly stop to explain that if Trevi- 
thick really regarded the notion of using high-pressure 
steam as a discovery he was mistaken. The idea is at 
least as old as the days of Leupold. 

We shall not attempt to trace the career of Trevithick 
step by step. On the contrary, we shall now jump 
from his early connection with Davies Gilbert to the time 
when he first turned his attention to the locomotive 
engine, premising, however, that much credit appears to 
be really due to him for his improvements in the water- 
pressure engine. Several such engines he put up with 
good results. Notably one in a mine in Trenithick Wood, 
near Helston, in 1799. The history of his connection with 
the locomotive, whether for common roads or railroads, 
has been so often written that it is to most engineers as 
familiar as a household word. Our author tells us little 
or nothing that has not been told already. At pages 
126 and 127 will be found, however, an interesting 
drawing of the Camborne locomotive, which 
we do not remember seeing before in any publication. 
Possibly because most of the facts are already public 
property, this portion of the work is better written 
and hangs more closely together than any other. Of 
course the never-ending discussion as to who invented the 
blast pipe is again brought forward. The facts appear to 
be that no one invented it—it “ growed.” Trevithick first 
turned the exhaust steam into the chimney with an elbow 
turned down, not up, with a view to so heat the steam as 
to render it invisible. This of course did not answér, and 
he then turned the nozzle or elbow up, simply because it 
was the most convenient way of getting rid of the exhaust, 
and the result of course led to the general adoption of the 
blast. We shall dismiss this portion of the work with 
one extract, which shows how unintelligible our author can 
be when he likes, Speaking of the “Battle of the 
Gauges” he says— 

About that time the broad and narrow gauge competition 
on the extensions of the broad gauge to Cheltenham, caused the 
Great Western Railway directors to travel from Paddington to 
Cheltenham and back in a special train drawn by their new 8ft. 
wheel engine. The broad gauge superintendent invited a narrow 
gauge'superintendent torideon theengine with him. On the journey 
to Cheltenham, on a glorious day, a rate of fifty-five miles an hour 
was run with comparative ease, sixty miles with difficulty, and 
sixty-three miles an hour was the extreme limit. The dinner and 
speeches at Cheltenham were highly approved of, and the special 
started on their rapid home journey. On rushing towards the 
West Drayton station through blinding darkness, the broad gauge 
superintendent hurriedly said ‘‘What is that?” and closed the 
steam regulator, a brief reply caused it to be again opened, and a 
sound as from compressed space, together with a momentary 
glimpse of station lights indicated that a station had been 
On inquiry thenext dayit appeared that on the approach of the spe- 
cial train, a truck was being removed from the main line to a siding; 
as it cleared the points the red signal was turned off : at this 
instant it had been seen in a confused sensation by those on the 
flying engine, which in another thirty seconds of time thundered 
by within an inch of the truck pushed by the station men, who 
gazed on the receding tail lights as scared men reprieved from 
annihilation. 

Possibly the fault lies with us, but we confess this 
story is beyond us. Whatis the object served by telling 
it? What is the “sound of ee space?” What 
w 1s done with the red signal light? We give it up. Per- 
haps our readers will know all about it. 

Tn some respects the latter portions of the work are 
much better written than those which precede them. The 
best features in the book are the little anecdotes which we 
come upon here and there—reproduced, we are happy to 
say, by our author in the precise language of the ers. 
Here is one, for example, which gives no small insight 
into the character of “Captain Dick.” It refers to the 
starting of one of his pole engines at Herland. 
It will be understood that he was using steam of 
about 120 Ib. pressure, generated in boilers very similar to 
those now known as the Cornish boiler, and it will be 
seen that these boilers were not exactly as tight as was 


desirable. The speaker is an old man—Henry Phillips :— 

‘*I was a boy working in the mine, and several of us looked in 
to see what was doing. Captain Dick was in a great way. The 
engine would not start. Alter a bit Captain Dick threw himself 
down upon the floor of the engine-house, and there he lay upon 
his back; then up he jumped, and snatched a sledge hammer out 
of the hands of a man who was driving a wedge, and lashed it 
home in a minute. There never was a man who could use a 
sledge like Captain Dick; he was as strong as a bull. Then he 
picked . a spanner and unscrewed something, and off she went. 
Captain Vivian was near me looking in at the doorway; Captain 
Dick saw him, and shaking his fist, said, ‘If you come in here 
I'll throw you down the shaft.’ I suppose Captain Vivian had 
something to do with making the boilers, and Captain Dick was 
angry because they leaked clouds of steam. You could hardly see 
or hear any one speak in the engine-house, it was so full of steam 
and noise. We could hear the steam-puffer roaring at St, Erth, 
more than three miles off.” 


In the end this Herland engine appears to have been 
very successful. It had a 33in. cylinder, 10ft. 6in. stroke, 
and worked about twelve strokes per minute, the steam 
being cut off at one-third. 

Here is another extract which we think will entertain 
our agricultural friends :-— 
“Cornwall, Feb. 20th, 1812. 

** Having been requested to witness and report on the effect of 
steam applied to work a mill for thrashing corn at Trevithen, we 
hereby certify that a fire was lighted under the boiler of the 
engine five minutes after eight o’clock, and at twenty-five minutes 
after nine the thrashing mill began to work, in which time one 
bushel of coal was consumed. That from the time the mill began 
to work to two minutes after two o'clock, being four hours and 
three-quarters, 1500 sheaves of barley were thrashed, and one 
bushel of coal more was consumed. We think there was sufficient 
steam remaining in the boiler to have thrashed from 50 to 100 
sheaves more barley, and the water in the boiler was by no means 
exhausted. We had the satisfaction to observe that a common 
labourer regulated the thrashing mill, and in a moment of time 
made it go faster, slower, or entirely to cease working. We 
approve of the steadiness and velocity with which the machine 
worked, and in every respect we prefer the power of steam as here 
applied to that of horses, 

(Signed) * MatrHEw Roperts, Lumellyn. 
*THomas TANKIVILL, Golden. 
“* MaTTHEW Dose, Barkleven.” 


We shall not follow our author further in his account of 
his father’s labours, which were never-ending. His con- 
nection with the first Thames Tunnel scheme forms a 
little-known episode in his life. Of his adventures in 
Peru much has already been written. Poor Trevithick 
died in 1833, alone and, we regret to add, penniless. 

The object of a reviewer should be not to rewrite the 
book reviewed—nor, to use a somewhat idiomatic phrase, 
to “boil it down,” but to indicate its general character. 
As “The Life of Trevithick” is, on the whole, uniformly 
written, we have said quite enough to give our readers a 
fairly accurate view of its merits and demerits. We have 
ourselves perused it with much care, and we confess that 
the task, which we conscientiously carried out, has proved 
a little wearisome. It is not that our author has not plenty 
to say, but that he says everything in a peculiarly aggra- 
vating way. Nothing is properly arranged or classified, or 
put in its right place. By far the larger portion of the two 
volumes consists of Trevithick’s letters, but his son mani- 
fests but little appreciation of their value or of their 
interest as regards the general public. His system of 
writing biography is excessively simple. It consists in 
publishing letters in small type and following them with a 
paraphrase in large type. Gonsienniiy we find anecdotes 
such as those we have just quoted introduced, and, more 
rarely, comments or criticisms—these last being generally of 
very little value. We would not have it believed, however, 
that the book is wholly without interest; the contrary is 
the case. Many of. Richard Trevithick’s letters will well 
repay perusal. They bring us face to face with a genera- 
tion d away for ever, with a race of men such as the 
world never saw before and is very unlikely to see again 
because the age was peculiar, isolated, unique. Trevithick 
himself was, Eapend question, one of the most remarkable 
men of his day. In many respects he was a blundering, 


ignorant genius; in others shrewd, intelligent, sensible, 
talented. He feared to undertake no work and he grasped 


the greatest conceptions of engineering science; but he was 
so ignorant of first principles that nothing but the assistance 
of his friend Mr. Gilbert restrained him from committin 
the most astounding blunders. He was blessed or curse 
with dauntless energy, and his blindness to possible results 
led him to rush without hesitation into circumstances 
of possible defeat which would deter most men, and would 
certainly have absolutely restrained any man possessing a 
sound education. Yet Trevithick was no will-o’-the-wisp. 
Strange compound as he was of the genius and the mill- 
wright, the practical training of the hard school in which 
he was brought up enabled him to invest with an intensely 
ner ogg atmosphere every scheme which floated through his 

rain. His failures, all things considered, were practically 
few, his successes many—so numerous that they enabled him 
to leave his mark, and will suffice to render his name 
one never to be forgotten while the steam engine has 
a useful existence. To those who have leisure and are 
interested in the archeology of the steam engine, we com- 
mend Mr. Francis Trevithick’s book. We have expressed 
our views freely concerning it. Richard Trevithick de- 
served a better biographer than his son has proved himself 
to be; but, as we have already stated, to write a good bio- 
graphy requires more skill than most persons possess. 
Our author has no doubt done his best, and the result 
may be found more satisfactory by others than it 
has been found by us. It would be unfair to take our 
leave of the work without saying a word of praise for the 

per, type, woodcuts, and binding, which are all alike uni- 
ormly excellent, 





SocreTy or ENGINEERS.—Arrangements have been made for a 
visit of the bers and iutes, on Monday the 23rd instant, 
to the works (now in course of construction), of the Great Eastern 
Railway Extension to Broad-stieet, by permission of the 
engineer, Mr. Edward Wilson. On reaching the Shoreditch end 
of the works the visitors will proceed by train to the locomotive 
works of the North London Railway, at Bow, which will then be 
in rmission of Mr. William dams, the locomotive 
engineer of the company. Members and associates will meet in 








front of the Broad-street station at 12 o'clock, 
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PRACTICAL PAPERS ON TELEGRAPHY. 
No. XII. 


Tue student has now sufficient groundwork of explanation 
from which to acquire a clear idea of the relation between the 
direction of the current and the polarity of an electro-magnet— 
in other words, he can tell what kind of pole, whether north or 
south, a given direction of coil will produce. It must be under- 
stood that the effect is the result of the mutual relationship of 
the coil and the soft iron core, independent of their position as a 
whole. We do not mean that the effect is in all conceivable 
instances the same in degree ; but that magnetic attraction is 
induced in the encircled core without reference to the position 
in which the arrangement is placed. This is one of those appa- 
rently trifling points which some persons may conceive it a waste 
of time to notice; but experience has taught us that a student 
in earnest to assure himself of the correctness of the information 
he anxiously seeks does feel considerable uncertainty on just 
such little points, and, if not relieved of his doubts, he is dis- 
couraged and his progress is stayed. As he is feeling his way, as 
it were, and new facts are opening up before him, how is he to 
know but that very material changes result from such apparently 
slight matters‘ In the instance immediately before us, he will 
be extremely likely to ask whether an electric current will pro- 
duce the effects of which we are writing when the electro- 
magnet is indifferently in any position. In the diagrams in our 
last paper we represented the electro-magnets in almost every 
instance with the poles downward. The operator on the Morse 
will be familiar with a form just the reverse of this; and again in 
other forms, as in some kind of relays, the cores are horizontal. 
As regards the fact of inducing magnetic power, the difference of 
position of the whole is immaterial, yet as regards the actual 
amount of work performed, there is, of course, a difference 
according to this position; the law of gravity being the arbiter 
for instruments of equal power. All this is seen plainly enough 

in the diagram, Fig. 25. Take a simple electro- 
magnet N, 8, and arrange two armatures equal 
in weight and surface A and B. The upper 
n armature is subject to the attraction of gravity 
= in addition to that of magnetism, and this latter 
1 has, therefore, nothing to overcome except the 
: restraining strength of the spring. In the case 
ie of B, the lower armature, the magnetism has 
ee the action of gravity opposed to it. In other 
> positions we should have other conditions; but 
eo the magnetic power, per se, is the same, whether 
s directed upwards, downwards, or otherwise. It 
\pommt would not be unprofitable for the student to 
examine into this question at his leisure ; the 
economy of power is of importance in connection with the 
electro-magnet, and it is evident that an instrument might be 
made wasteful or economical, according to the attention paid to 
its arrangement and the teaching of Nature's laws. 

We have not yet considered the question of the power of this 
kind of magnet nor the conditions on which it depends. As we 
remarked of the coil surrounding the magnetic needle, so with 
the electro-magnet; every additional turn of the wire causes an 
increased effect—in the former case an increased deflection, in 
the latter a more powerful magnet (ceteris paribus), but within 
certain limits in both instances. And by the way, as we are not 
writing for learned readers, we will delay a moment to explain 
this expression, which is so convenient for a person writing on 
scientific matters that it is employed in all books which treat of 
them, quite as a matter of course, everybody being supposed to 
know exactly what it means, and to be able to apply it in every 
case with a full knowledge of all that it comprehends. We do 
not see that a student should necessarily have this knowledge 
intuitively, and shall endeavour to supply the probable need. 
Ceteris paribus, “ other things equal,” is explained by reference 
to the increase of the coil of the electro-magnet as affording 
increased power. We say every turn gives additional power, 
within certain limits (crteris paribus), meaning that this will be 
so if in every example under notice all other conditions attending 
it remain the same—such as power of the current, quality of 
wire, description of metal, &e. Compare two cases—two electro- 
magnets of equal »ower—we increase the number of turns of 
wire on each, and the power of each when subject to a current 
is equally increased, ceteris paribus, that is, if none of the other 
conditions in either are altered. 

To return to the point of digression, let us for the present 
accept as a general truth the fact that the power of an electro- 
magnet depends on the number of turns of the coil, the power 
of the current passing through it, and the thickness of the soft 
iron core. 

The analogy of the magnetic needle and the electro-magnet in 
regard to the comparison of the influence of each on the electric 
current must not be carried too far by the inexperienced reader. 
We will point out some distinction that must be drawn. We 
may state here that an electro-magnet is much more powerful 
than a natural magnet of equal dimensions—as, indeed, to us 
seems plain and reasonable enough, and by and by we shall 
endeavour to prove and account for the fact ; but as a natural 
magnet has a limited magnetic power, so an electro-magnet 
cannot be “charged”—if we may say so—beyond a certain 
point. In the case of the former this point is the point of satu- 
ration—just as in chemistry a solution is saturated when it 
will not take up or dissolve any more of whatever salt it con- 
tains —so a magnet is saturated when it cannot be made 
stronger. But theoretically there is no limit to the power that 
the principle of electro-magnetism can be made to afford. We 
could continue increasing battery power, size of cores, numbers 
of turns, according to circumstances, till we have produced an 
electro-magnet of power sufficient to move an armature of any 
weight, however heavy. As regards, however, the effect of an 
electric current on a magnetised needle, we cannot, under any 
circumstances, deflect it beyond a certain point, namely, beyond 
90 deg. of the circle. The student knows, or ought to know, 
that the circle (any circle) is divided, for convenience of mea- 
suring portions, into 360 degrees —therefore, 90 deg. are a 
quarter. A magnetic needle, when undisturbed, being prac- 
tically always in one position, coinciding with the magnetic 
meridian, cannot be made to point, so as to remain so, in any 
position beyond that of a right angle to that meridian, or 90 
ordinary degrees of the circle. So that however powerful the 
current, or however numerous the coils of wire round it, this is 
the limit to the possible effect of its movement. If the student 
will refer to a former paper (No. VIII.) he will see how this must 
be so. He will remember that the greatest effect of the current 
on the needle is obtained when the coil is arranged to lie in the 
magnetic meridian, and that whilst the current is in action 
through it in this position its effect is diminished in proportion 
to the deflection of the needle from its line of accordance with 
it ; also, that as the coil is placed less and less in the true line 
of this meridian, it has less and less influence, until, when it is 
Placed at right angles to it, or, in fact, pointing at an angle of 
90 deg. from the normal direction of the magnetic needle, no 
effect whatever can be exerted on it by the strongest current. 
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It is seen, then, that the needle cannot be deflected to a posi- 
tion beyond that of a right angle to the magnetic meridian. 
We need proceed no further with it here than to remind the 
student that, by the rules for determining the direction of the 
needle given in our eighth number, the current is engaged in de- 
flecting it either towards the east or west ; and if a pivoted mag- 
netic needle were turned further round than to a position at 
right angles to its normal position, it would be tending towards 
the opposite direction. It turns (say) eastward as far as 90, but 
if pushed beyond it begins to point westward. 

This matter belongs properly to the subject of the galva- 
nometer, and will be fully treated in that section ; we introduced 
it here, as above hinted at, because it bears on the analogy 
existing in most between the influence of the electric 
current and that of the electro-magnet upon the magnetic needle, 
and to prevent any misconception on the student's part. 

In continuation of our discussion of the electo-magnet, we 
must apparently turn aside a little to consider the armature and 
the arrangements connected with it as forming the second por- 
tion of the Morse as a telegraphing instrument. (Generally in 
the form of a slab of soft iron, it is, in fact, one end of a lever 
of the first kind, or where the fulcrum or point of support is 
situated between the power and the weight to be overcome. 
As a lever is a mechanical power for raising or overcoming the 
resistance of weight, there must be three conditions in connec- 
tion with its application, namely, a power to apply, a fwlerum 
or support to rest upon and from which to have a reaction, and 
a weight to be raised. Levers are classed according to the rela- 
tive positions of these three conditions ; and where the fulcrum 
is between the other two, as in the case before us, we have an 
example of the first class ; in the second, the weight is between 
the power and the fulcrum; in the third, the power is between 
the fulcrum and the weight. In Chambers’ “ Elementary Me- 
chanics,” the student will find every information on the subject 
afforded in a clear and easy manner. To apply the definitions to 
the case of the Morse, the weight is represented by the indenta- 
tion or marks required to be made by the style or pen, and, the 
armature being directly over the cause of the power, the power 
itself is represented by the attractive force of the electro- 
magnet on it, and by the effect of it as in considerable degree 
depending on the quality of the iron forming the poles and the 
position of the armature with respect to them. The fulcrum 
requires no definition. 

The student knows that the armature approaches and retreats 
(being drawn back by a spring) at every repetition of the 
current through the coils of the electro-magnet, and that 
the p ge and tion is almost instantaneous, occurring 
with very great rapidity. That the armature shall move 
with sufficient quickness, provision must be made for its 
being sufficiently near to the poles without erer touching, 
and for the attraction to act upon it and cease with the neces- 
sary rapidity. What, then, are the conditions for a perfectly 
efficient electro-magnet ! The iron cores must have the pro- 
perty of instantaneously acquiring magnetic power, that is to 
say, without a shadow of preparation, and further, of parting with 
the same power with equal suddenness. An electro-magnet pre- 
senting such qualifications would be practically as well as theo- 
retically perfect ; but in point of fact this perfection is never 
reached. However inappreciable the time, some very minute 
interval recurs between the paszage of the current through the 
coils and the complete reception of magnetic power. The soft 
iron cores, though made of the purest soft iron obtainable, 
neither receive nor part with the induced magnetism instan- 
taneously; the result is that that the armature cannot correspond 
with infallible accuracy to the impulse of the current. It can- 
not descend as rapidly as the current passes, and cannot retreat 
until some, however small, interval following the cessation. 
There is, in consequence of the cause mentioned, some “ resi- 
duary magnetism” lingering about the poles of the magnet by 
which the armature is detained. By careful construction the 
detects in this way are reduced toa minimum, but science cannot 
overlook the fact, though in practice we may correct it. The 
student will see further that to allow the armature to touch the 
poles would throw the signals into confusion, for it would then 
be detained still longer; and, in short, he must be very careful 
op this point. 

This “ residuary magnetism” is less as the soft iron is purer, 
and as the induced magnetism is weaker, so that with impure 
iron and a strong current the embarrassment is increased. ‘The 
actual cause cannot be shown, though chemical research may 
throw much light on it ; but the fact arises indirectly from a 
quality in natural substances called “coercive force,” in virtue 
of which their constituent particles resist the action of the mag- 
netic influence on themselves. This force or quality is never 
absolutely wanting in any known body ; soft iron appears to 
entertain less than any other substance, though never quite 
free from it; but it is never obtained entirely pure, so that the 
presence of other matter in it may account for the fact. 

Well, then, there must be some space always existing between 
the armature and the poles of the electro-magnet ; but again, on 
the other hand, there is a fact to be noted which we have not 
yet mentioned. It is this: the attractive power of an electro- 
magnet diminishes as the distance of the armatures from the 
poles increases, As this fact involves an important principle it 
is deserving of a little consideration, and the rule for calculation 
is easy;-moreover, in connection with it is one which prevails 
generally in regard to other physical agencies. 

A magnet acting on another magnet attracts or repels accord- 
ing to the rule that “like poles repel and unlike poles attract ” 
each other. (See No. IV.) It is so in the case of induced 
magnetism, as when a magnet acts upon a soft iron armature 
the magnet induces an opposite polarity in the iron, and there is 
mutual attraction. If the magnet is in the form of a bar its 
north or south pole, whichever is employed, induces south or 
north polarity in the iron, as the case may be, and attraction 
ensues. If it be in a horseshoe form, so that both poles can act 
on the piece of iron, each pole induces its opposite polarity in 
either end of that piece with the result of a double effect. Thus 
we see that the rule just referred to is followed equally in both 
instances; its principle governs the conditions existent both in 





the attraction of a magnet on a magnet and of a magnet on a]! 


piece of unmagnetised iron, It may occur to the student here 
to ask why, if the rule applies in this way, a plain soft iron 
armature is chosen instead of a piece already magnetised ? The 
true answer to this will appear in the future ; but we may say 
for the present that the hl would deprive us of our perfect 
control over the electro-magnet because a magnetic armature 
would disturb its conditions. We are speaking with reference to 
the simple form of Morse instrument, with which we began the 
subject; special forms of construction could be adapted to such 
a substitution, but with this we are not now concerned. 

The electro-magnet acts according to the rule which governs 


the natural magnet, with the exception that the action is tem- 
porary ; but there is a complex influence at work in the case of 
this form of magnet, from which a calculation as to the power 
and the actual relation between itself and the armature is not 
so easy as in regard to the natural magnet. The rule for esti- 


mating the power of either kind according to the distance of 
another magnet submitted to the range of its attraction is, that 
the “ attraction decreases as the square of the distance ; but in 
the case of attraction on a soft iron armature, the decrease is 
“directly as the distance and not as the square of the distance.- 

In somewhat simpler phrase the law may be set forth thus :— 
The attraction of a magnet on a body subject to its peculiar 
power increases as that body is approached to it, commencing at 
a point which is the limit of what is called the “ magnetic field,” 
because beyond that point that particular magnet has no power. 
But the influence of the magnet is exerted on two kinds of 
objects, one magnetised the other unmagnetised. In the first 
case a magnet is placed at the extreme limit of the field of in- 
fluence of a certain other magnet. The poles being properly 
opposed, north to south, a certain feeble power is exerted ; the 
magnet is approached halfway, and the attraction is increased, 
not in the simple proportion of the decrease of the distance—in 
which case it would be doubled—but is increased as much as 
the square of the shortest distance is less than the square of the 
original. Say the original distance was four quarter inches: 
when the distance is halved, or made two quarter inches, the 
attraction is quadrupled ; because the square of four is sixteen, 
which is four times the square of two. Following the rule 
which we gave in No. VII. concerning the sectional area of 
conductors, the student can easily calculate the increase or 
decrease in particular cases. 

In the second case, if a piece of soft iron be first four quarter 
inches from a magnet, and then brought to two quarter inches 
distance, the attraction is increased as much as the distance is 
decreased ; that is to say, it is doubled. 

The power of gravity or the attraction of gravitation varies 
inversely as the square of the distance of the body acted on ; su 
also does that of light (ceteris paribus). 

From what has been said the student can see that having a 
piece of soft iron for an armature to the Morse electro-magnet 
the decrease of the magnetic power with distance is a point to 
be considered, and the limits of its arrangement are, at the best, 
but very confined. This rule of the distance does not pretend 
to pronounce by itself what the least or greatest limit is to be, 
or may be, for all armatures. It is one governing condition, 
among others, which will come before us presently, that govern 
the arrangement of this portion of the instrument. 

While on the subject of the attractive force of electro- 
magnets, we desire to remind the reader of the second part (b) 
of the second condition among those mentioned in No. IV., 
namely the fact that a current of electricity passing through 
a hollow conducting coil makes that coil itself a magnet. 
In view of this branch of the subject we shall have to re- 
turn to our present topic, and in its connection shall consider 
those points which at present must be postponed. We shall 
have, in short, to dive into the “how” and “why” of the bare 
facts already stated. 

As regards the arrangements for determining the limits of the 
play of the armature, there are various means which depend on 
the construction of the instrument. A couple of screws so fixed 
as to allow a rod extending from the armature to strike against 
either as it descends or rises, will suffice to govern its move- 
ments, and a spring in connection with the further area of the 
lever can be loosened or screwed tighter, as occasion requires. 
A style or pointer fixed at the extreme end of this arm will 
move upwards as the armature at the other end is drawn down- 
wards, and the duration of the current keeping the latter down 
determines the length of time during which the style is in con- 
tact with the paper. This paper, in the form of a strip or band, 
moves regularly forward at just such a distance as to prevent 
the style from catching in it or dragging too much, and a mark 
on the band is the result, of shorter or longer length, as pre- 
viously explained, by the control of the key which closes and 
opens the electric current. 

Having proceeded thus far in endeavouring to explain those 
matters with which the student is most likely to be confronted 
at the outset of his course, we propose now to postpone for the 
present the discussion of other methods of telegraphing by 
electricity, and to take up first the subject of the galvanometer 
with a view to an explanation of the laws of the electric current, 
including the battery, and to the proper appreciation of “Ohm's 
Law;” after which we shall be able to go forward, as our ground 
will have been prepared, and we can commence the study of 
testing for faults, &c. There is also the vitally important 
department of static or accumulated electricity to explore, as 
bearing on the understanding of submarine signalling, and as 
being in fact the groundwork, or, shall we say, the central point 
with which all branches of the subject are bound up. In the 
study of static electricity will future discoveries be made, and 
we shall rejoice when the time arrives for entering on its con- 
sideration with the intelligent reader. 





Tue Council of the Vienna Exhibition have docided on having a 

rmanent aquarium erected in that city, and the plans of Mr, 

river, C.E., who erected the aquarium at the Crystal Palace last 
year, have been approved, 

A Runaway Locomorive.—The Frankfort, U.S., Yeoman says : 
—‘*On Thursday, as a locomotive without any cars was coming 
backwards down the grade on the Frankfort and Lexington Rail- 
road, the cylinder heads were blown out at the point where the 
Versailles pike crosses the railroad, about four miles frem town. 
The steam all escaping, and there being no brakes, the engineer 
lost all control of his steed, and it came tearing down the 60ft. 
grade at a break-neck speed, some saving it went at the rate of 
fifty miles per hour. It weathered all the danger re however, 
including the sharp curve above town, and the tunnel, and came 
thundering through the streets as never a locomotive passed 
through before. Striking an ascending grade as it neared the 
bridge, it slackened its pace and came to a standstill just before 
it got across the river, Four or five hands and three or four boys 
were on board, and were congratulated on their miraculous escaj 
by the large crowd, which were attracted to the spot. Eddie 
Grant, a venturous twelve-year-old, was on the cow-catcher, and 
gives a lively account of it. He places the rate at three miles per 
minute. It doubtless seemed that to all of them.” 

AUSTRALIAN Woops.—Many of the Australian woods exhibit a 
peculiar beauty of structure, which adapts them for small furni- 
niture and turnery uses. Some are highly —— and retain 
their agreeable odour for a considerable period of time ; this 
renders them additionally —— and acceptable in the form of 
ornamental articles for the boudoir and drawing room. The 
scented myall (Acacia homalophylia) is a very hard and heavy wood, 
having an intense and delightful smell of violets, It has a dark 
and beautiful ‘‘hardening” which makes it applicable to numerous 
purposes of the cabinetmaker and the wood turner, and for an 
infinite variety of minor uses. It rarely exceeds a foot in 
diameter, but been used us veneers. This tree is common in 
many parts of Australia; since the London Exhibition of 1862, 
ge a — other — were shown from ~ 

e remarkable property it possessed became known 
European manufacturers, the wood has been in request for making 
glove, ae pemens and be cand — boxes. As long as eh — 
unpoli it preserves thi iar fragrance of viol w 
Py not occur with such oaeien in any other known substance, 





—Art Journal, 
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RAILWAY MATTERS. 


THE revenue of the North-Eastern Railway for the week ending 
September 14th was £110,096, showing an increase of £8560 as 
compared with the corresponding week of 1871. 

Tue Neath and Briton Ferry Tramway movement is progressing, 
and other towns are expected to follow suit now that the Cardiff 
tramway is such a decided success. Ar extension of the Cardiff 
tramway took place last week, and others are to follow. 


A GREAT deal of indignation is expressed just now by the 
Italian press in consequence of the preparations being made at 
Modena by the French military authorities for forming large 
chambers at the entrance to the tunnel, which, in case of war, 
would pe filled with powder and fired, so that in this manner all 
communication would be cut off with Italy, via the Mont Cenis 
Tunnel. 


Mr. HENCHMAN, the secretary of the Metropolitan Company, 

states that an impression exists in some quarters that the general 

ting of this y, held on the 28th ult., was adjourned 

to the 18th inst. ; and therefore informs the proprietors that the 

meeting was not adjourned, the chairman having stated that a new 

meeting would be called so soon as the Committee of Investigation 
was prepared to report. 


THERE is still an excellent demand for all descriptions of rail- 
way material at Sheffield, and some houses have orders which will 
occupy them all the winter. The means of production are being 
constantly extended in this neighbourhood, but the supply is still 
much below the demand. The large works are busy with heavy 
forgings and castings, and the rolling mills are running night and 
day. The falling off in the American demand for files is fully 
made up by the increased inquiry for other markets. 


Tue report of the Portpatrick directors states that the new 
paddle steamer Princess Louise had been plying daily since the Ist 
of July between Stranraer and Larne, in connection with railways 
on either side. The traffic since the service commenced has been 
considerable, and such as to encourage the expectation that the 
route when fairly established will be successful. During the pro- 
gress of the Girvan and Portpatrick Junction Railway Company’s 
Bill through Parliament a satisfactory arrangement was made, 
under which that company was to have the right of running over 
the portion of the Portpatrick line between East Challock and 
Stranraer, and, if desired, between Stranrear and Portpatrick, on 
terms which were considered fair and equitable to both companies, 


THE report of the directors of the Glasgow and South-Western 
Company states that the greater portion of the Ayrshire branch 
lines, about seventeen miles in length, was opened for goods 
traffic on the 11th of June, and for passenger traffic on the Ist of 
July, and the remaining portions, about six and a-half miles in 
length, will be completed in the course of two or three months. 
The bill forthe amalgamation of the Greenock andAyrshire Railway 
Company with the Glasgow and South-Western Railway Company 
was passed as an unopposed bill. The increase in the traffic receipts 
for the past half-year as compared with the corresponding period 
of the previous year amounted to £38,880. Sixteen and a-half 
miles of single line had been renewed (517 tons of steel rails having 
been substituted for iron), and five engines and tenders, five second- 
class carriages, three passenger brake vans, twelve goods wagons, 
fifty pig iron trucks (carrying eight tons in place of five tons), 
fourteen covered goods vans, and twenty-six mineral wagons had 
been rebuilt at the cost of revenue. 

BRAZIL is building no fewer than twelve narrow-gauge railways, 
making together 2627 miles in length, viz.:—1. Conde D*’Eu line 
from Parahyba do Norte, 104 miles inland. 2. Pernambuco to 
Lobatoa, fifty-six miles. 3. Pernambuco to Nazereth, Victoria 
and Linociro, eighty-two miles. 4. Maceio to Imperatriz (Alagoas), 
eighty-four miles. 5, Alagoinhas (Bahia) to Sta. Bayama (Sergipe), 
124 miles. 6. Nitherohy to Campos (Rio Janeiro), 166 miles. 
7. Mar de Espaiia, thirty-two miles. 8 San Juan Principe, 
twenty-six miles. 9, Campos to Valencianas, forty-eight miles. 
10. Macahé to Campos, twenty-three miles. 11. Barra Mansa to 
Bananal, thirty-two miles. 12. Itu-Sorocoba iron mines to Ipa- 
pema (San Paulo), 168 miles. 13. JundiahytoItu. 14. Port San 
Antonio to Coristibia (Paranda), fifty-six miles. 15. Jundiahy to 
Campinos. 16. Santa Catalina to Port Alegre, 184 miles. 
17. Port Alegre to Few Hamburg, twenty-eight miles. 18. Rio 
Grande to Candiota coal-fields, 173 miles. 19. Upper Amazon, 
Madera and Mamore line, 184 miles. 20. Rio Janeiro to Petro- 
polis, single rail on the Ellison Bulhoes system. 

On Friday morning the eighth detachment of railway, agri- 
cultural, and other labourers sent out to New Zealand by Messrs, 
Brogden and Sons cleared out of the East India Docks in the ship 
Chile, 1500 tons burden. Messrs. Brogden have already taken 
five contracts for the construction of railways in different parts of 
the colony. The principal conditions under which the men engage 
are work for not less than two years, at a rate of wages to be 
agreed on from time to time, or settled by some person to be 
appointed by the Governor of the colony. Such wages are not to 
be less than 5s. per day of ten hours, and not more than ene-fifth 
of the wage is to be retained for repayment of passage money and 
expenses. The employed, however, have the option of repaying 
by larger proportions of their wages, and when their promissory 
notes are fully paid off they will be at liberty to work where, for 
whom, and for what wage they please. Including the emigrants 
that left the port of London on Friday, Messrs. Brogden have 
already sent out about 1000 passengers, including a proportion of 
women and children. The destinations of the emigrants are to the 
various ports at which the different sections of railway are to have 
termini, These include Invercargil, near the southern extremity 
of the colony, from which there is to be a line of forty-two miles 
to Mataura; Dunedin, Otago, from which there is to be a line of 
thirty-four miles to Clutha; and Picton, from which a line of 
nineteen miles is in progress to Blenheim, These are all in New 
Munster or Middle Island; in New Ulster, or North Island, the 
two sections to be first made will be from Auckland to Waikato, 
forty-one miles, and from Wellington to Hoett, eight miles. The 
total amount of the five contracts already entered into is about 
£512,000. 

THE report of the directors of the Caledonian Company 
for the past half-year states that the working expenses 
amounted to £508,815, or £46 12s. per cent., and to £445,312, 
or £44 7s. per cent. in the same half of 1871, showing an 
increase of £63,503. The working expenses on the canal 
amounted to £14,844, or £30 3s. 7jd. per cent., against 
£13,964, or £28 17s. 6}d. per cent., showing an increase of £880. 
The great increase in the price of fuel and other materials and the 
altered conditions of labour have seriously affected the working ex- 
penditure. It is hoped that the revision of rates for the carriage 
of merchandise and minerals, recently made in concert with other 
companies, and now coming into operation, may better enable the 
revenue to bear the additional burden thrown upon it by those 
causes. The cost of maintenance and renewal of the permanent 
way and stations was £94,890, but £108,300, being at the rate of 

per mile per annum, has been c The difference, 
£13,410, has been carried to the credit of the renewal of way 
account, which now amounts to £23,255. This difference is to a 
large extent owing to the large prices obtained for the sale of old 
materials. The amount for the repair and renewal of the 
rolling stock was £114,867, being at the rate of 5°44d. per train 
mile run. The h entertained two years ago that the passenger 
duty would before long be remitted have not as yet been realised. 
On the contrary, the tax was not only retained, but an attempt was 
being made to extend it to all third-class passengers, except those 
carried by trains stopping at every station, a course unfair to the 
companies and certain to be injurious to pene of the class 
hitherto exempted. The attention of the different railway boards 
was being given to the subject, with a view. to the ultimate 
removal, it was hoped, of that unjust and unpopular tax, 











NOTES AND MEMORANDA. 


MM. AUBERTIN AND BoBLiQuE have described a new process for 
the manufacture of phosphorus. This consists in heating the 
phosphates with silica, which sets the ~~ | acid free, 
which is treated with charcoal at a red heat, and reduced to 
phosphorus as usual, 


THE property of glycerine to preserve leather has been known 
for a long time; it is now proposed to employ it in tanning, to 
increase the elasticity and resist of the leather. This system 
of tanning is particularly adapted to straps and belts of machinery, 
as it keeps them from drying and cracking. It is only necessa' 
to immerse the leather, tanned in the usual manner, in a bat: 
of glycerine, and to leave it for several weeks, when the pores will 
be impregnated with the greasy substance, and the leather will be 
found to be much more elastic and tenacious. 

For the purpose of concentrating sulphuric acid to 66 deg. B. M. 
de Heuiptume proposes a lead-lined vacuum pan. The lead is not 
sensibly attacked by the acid unless the temperature is 200 deg. or 
over, while in air the sulphuric acid will not boil except at 325 deg. ; 
in the partial vacuum of the pan, 3 to 4 centimetres of mercury, 
it will readily boil at 190 deg. The lead, however, softens at this 
temperature, and is subjected to a considerable pressure from 
without, and to avoid this difficulty it is proposed to place in the 
pan sandstone balls, &c., which are not attacked by the acid. 





THE American Chemist says a very elaborate series of experi- 
ments was recently made in New York to test the relative value 
of different lubricators. The experiments were continued during 
a period of fourteen months, The following were the general 
results and inferences :—The consumption of oil varies with its 
temperature when applied. Winter sperm oil sustained the 
heaviest pressure, and was taken as the initial of comparison for 
all others, and their percentage of lubricating value determined 
by it. The tests of mineral oils and mixtures of animal and 
fish-oils with them would not sustain an equal pressure with the 
sperm, when equal quantities of the oil were applied, without 
rapidly increasing the temperature of the journals, and producing 
an abrasion of their surfaces. When the pressure on the bearings 
was made equal with winter sperm, it required from 100 per cent. 
to 400 »P r cent. increase of oil, to keep the temperature of the 
journals below 100 deg. Fah. Experiments were made at varied 
velocities with the same oils. The results proved that as the 
Velocity was reduced the pressure could be increased, and the 
relative consumption of oil, applied at equal temperatures, was 
decreased in almost equal ratio, 

THE Scientific American has the following about the Lima and 
Oreya Railway in Peru :—‘‘ This road, which is to master the 
altitudes of the Andean chain, is building for 27,000,000 reals by 
Henry L. Meiggs. Commencing at Callao, on the coast, it will 
cross an altitude of over 15,000ft., and terminate at Oroya, 
12,200ft. above the ocean. The centre of supplies is at Yauli, at 
14,000ft. altitude. Grading has been finished 18 miles, and the 
work of tunnelling the crest of the Andes has begun from both 
ends, with 1400 Inca Indians engaged on it. The tunnel will be 
3000ft. long, and elevated higher than the summit of Mont Blanc. 
It is distant from the western terminus on the Pacific only sixty 
miles. The gradient for the railroad is 211ft. per mile—called 
there a 4 per cent. grade. Forty miles from Callao it has been 
necessary to resort toa V—a turntable and switch—where the 
railroad takes an up grade in reverse direction for several miles, 
and again returns forming almost a figure 8. The mule trail, by 
which materials are carried over, passes an altitude of 16,500ft., 
amid a cluster of peaks covered with perpetual snow. It is hoped 
by this road to develope the silver wealth of the Cordilleras. 
With the exception of some coal, rudely taken out and transported 
on the backs of llamas, at 25 dollars per ton, nothing can be 
obtained for fuel except dried turf, * buffalo chips’ (25 cents a 
sack), and dried llama dung. Such items will enable those unac- 
quainted with the country to appreciate the fact that this work is 
one of the greatest events of the age.” 

WE say in general that one body is harder than another if it can 
scratch it. In mineralogy hardness is an important property, and 
a scale was established by Mohs, running from one to ten, which 
is adopted by all writers of the present day. _It is as follows : 
Talc, 1; gypsum, 2; carbonate of lime, 3 ; fluor spar, 4; opatite, 
5; felspar, 6; quartz, 7; topaz,8; corundum, 9; diamond, 10. 
We a see it said, in scientific works, ‘‘the hardness is 
6, 7, or 8,” and by reference to the above table we at once comprehend 
the expression. The following list may serve to impress the 
subject on the mind :—Diamond, 10; ruby, 9; cymophane, 8°5 ; 
topaz, 8; spinell, 8; emerald, 8; garnet, 7°5; dicroite, 7°5; 
zircon, 7; peridote, 7; quartz, 7; tourmaline, 7; opal, 7; 
turquoise, 6; lapis lazuli, 6; felspar, 6; amphibole,*5°5 
phosphorite, 5; fluorspar, 4; ccelestine, 3°55; barytes, 3°5 ; 
carbonate of lime, 3 ; mica, 2°5 ; gypsum, 2; chlorite, 1°5; tale, 1. 
The hardness of metals is usually estimated by the resistance 
offered by wires of equal diameter and same temperature when 
drawn through a hole of given size. The following is the order in 
which a few of the metals are ranged :—Steel, 100; iron, 88; 
brass, 77; gold, 73; copper, 58; silver, 58; iron, 42; platinum, 38; 
copper, 38; zinc, 34; tin, 11; lead, 4. According to Thomson, 
the order of hardness of metals is as follows:—Steel, iron, 
platinum, copper, silver, gold, tin, antimony, lead.—Journa/l of 
Applied Chemistry. 

CONTRIBUTION in explanation of the spectrum from Bessemer’s 
converter from A. Herpley appears in the Berg und Hutten- 
mennische Zeitung. After referring to Snelus’ explanation of the 
fact that the lines evolved by carbon are the spectra of carbonic 
oxide, the author goes on to say that all the elements present in 
the iron being converted must be represented in the spectrum 
when heated above their respective fusing points. While this 
result is readily obtained with re to the alkalies and carbon, 
the writer thinks it is only possible in the case of iron and man- 
ganese when they are in a metallic condition. If this be pre- 
supposed it is easy to understand why their spectra appear and 
vanish almost simultaneously with that of carbon. During the 
first period of blowing, in which gas analysis shows only carbonic 
acid to be evolved, peroxide of iron is formed, which gives a portion 
of its oxygen to the carbon, is reduced to protoxide of iron, and 
unites with the silica present to form a silitate of iron. The 
Bessemer slag, which is acid at the commencement of the blow 
before any spectrum is visible, becomes continually more basic by 
constant absorption of protoxide of iron, and finally with increased 
temperature oxidises the carbon with far greater energy than the 
peroxide of iron, The reaction is 6FeO, SiO, + 3C = Fe + 
3CO + 3 FeO, SiO,. While this chemical reaction is going on 
the 3 Fe is for an instant in a pure metallic state, and can then be 
volatilised (if only in ever so slight a degree) so as to cogeer in 
the spectrum, which continues so long as carbonic oxide is formed 
in this manner. As soon, however, as the oxidation of the carbon has 
attained a certain minimum, and the molten iron contains a large 
amount of peroxide of iron, the flame of the converter disappears, 
and with it the spectrum not only of carbon but also of the iron 
and manganese; this latter undergoes the same reactions as the 
iron—analysis shows that the protoxide of iron continually 
increases in the Bessemer slag. These reactions are connected 
with the molecular condition of the ox in the peroxide and 

rotoxide of iron. It seems to the author as if the peroxide of 
iron was composed of a molecule (Fe ) of iron and a molecule of 
oxygen in the state of ozone (O,), Ww would a) to explain 
the effort of the latter to oxidise carbon to carbonic acid as well as 
other substances, ¢.g., 2Fe,0,+C=4FeO+CO,, The easy redu- 
cibility of peroxide of iron would not be less readily explained. 
In protoxide, on the con’ , one atom of iron is combined with 
one of oxygen to form a molecule, and a much ter force for 
the se’ tion of these two becomes necessary, a higher tempera- 

at a high 


ture ; hence the formation of a compound er temperature 
containing less oxygen, viz., the colenie oxide, 











































































































MISCELLANEA. 


Dvurine the past month the Westminster District Board of 
Works have applied 100 tons of Cooper’s patent salts in watering 
the roads of the district. 


Tue Detroit River Tunnel is ing. The tunnel now 
extends under the river 905ft. from the Michigan shore, and about 
300ft. from the Canadian shore, 


THE Musical Standard states that a patent has been taken out 
in America for an improvement in the pianoforte, whereby tones 
similar to those of a violin can be obtained. 

SaTISFACTORY trials have just been concluded at Portsmouth 
Dockyard with Duckham’s patent hydrostatic weighing machines, 
which are now being introduced into the dockyards. 

A NEW coal seam of considerable thickness and of excellent 
quality has been discovered, says the Glasgow Herald, on the estate 
of Falkland, near to the north base of the East Lonard Hill. The 
sinking of a shaft for the working of the seam is about to be 
proceeded with. 

THE Thy-le-Chateau Forges and Foundries Company has under 
taken to supply the Great Central Railway Company with 10,000 
tons of Vignoles rails, The rails will be delivered in the course of 
1873. The terms of the contract are stated to be rather lower 
than the quotations now generally current. 


It is reported from Dunkirk that the proprietors of the 
collieries of the Pas de Calais have concluded contracts to furnish 
English firms with 250,000 tons of coal. The shipment of this 
order has already commenced in Dunkirk. This is the first time 
that coal has been exported hence to England. 


THE iron works in West Cumberland are well employed. It is 
rumoured that the Mosbay Company are about to erect another 
furnace. The first sod of the ground on which the furnaces of the 
North of England Hematite Iron Co. are to be erected was cut 
last week. The site is near the Lonsdale dock. 

For the general convenience of the public and of the exhibitors 
it has been resolved to keep the International Exhibition open till 
Saturday, the 19th October. During the last fortnight small 
portable objects in the Exhibition which have been sold may be 
removed by the purchasers, as was done at the International 
Exhibition of 1862. 

It is proposed that a monument shall be erected in the Central 
Park, New York, in memory of the late Elias Howe, jun., the 
inventor of the sewing machine, and that the money should be 
raised by voluntary offerings of not more than one dollar each, 
from ladies who have known the benefits of the invention, A 
committee has been organised to carry out the object. 


THE extension of the John Pier, at Workington, is rapidly 
pe completion. The concrete work has long been com- 
pleted, and the erection of the woodwork has been commenced. 
To effect anew entrance a large bank had to be cut away, thus 
offering greater facilities for vessels entering the harbour. Several 
screw steamers of 400, 500, and 600 tons register, now ply to and 
from the port with pig iron for Rotterdam and elsewhere. 


Mk. Hut, of the Irish Geological Survey, has published a 
letter in the Dublin Morning Mail in reference to the quantity of 
coal available for use in the Irish coal-fields, in which it is 
stated that the net tonnage available in Ireland is 182,280,000 tons 

in Ballycastle, County Antrim, 16,000,000; in Tyrone, 
52,900,000 ; in Queen’s County, Kilkenny, and Carlow, 77,580,000 ; 
in Tipperary, 25,000,000; in Clare, Limerick, and Cork, 20,000,000 ; 
and in Connaught (Arigua district), 10,800,000 tons. 

PITTSBURGH papers report that the Pittsburgh Locomotive 
Works recently had an offer of an order to manufacture fifty 
locomotives to go to Europe, which, the works being taxed to 
their full capacity, was declined. The works are building forty- 
five engines: fifteen for the Pittsburgh, Washington, and Balti- 
more Railroad, twelve for the Allegheny Valley, fifteen for the 
Pan Handle, and three for the Texas and Pacific. Locomotive 
shops generally are full of work, and it is difficult to get orders 
filled without giving pretty long time for the builders. 

GOLD mining in Australia still prospers, the reports received 
from the colony of Victoria showing that the amount of gold being 
obtained appears to be well kept up. A vast amount of prospect 
ing is being carried on at Sandhurst, which must in many 
instances be attended with prosperous results.’ The alluvial 
country round Dunolly has been famous for returning some of the 
largest nuggets ever found in the world, and on the 12th of July 
a man named Davey was rewarded by the discovery of a splendid 
lump of gold. He was working at Wilson’s lead, about three 
miles from Dunolly, when he found the welcome stranger, which 
weighed 5380z, The past half-year’s gold yield in New South 
Wales’ shows an increase of 65,2750z. 

Messrs, HAWKSLEY AND LESLIE have just prepared reports as 
to the available source of increased water supply for Edinburgh. 
Mr. Hawksley deals at some length with the unexhausted 
resources of Glencorse Valley, and the general capabilities of the 
Pentland range. He explains three distinct projects for obtaining 
more water from Glencorse ; and, while discarding from conside- 
ration the northern and eastern slopes of the Pentlands, he sets 
forth a scheme for dealing with the southern slopes, which, in 
combination with one of the plans proposed for Glencorse, would 
bring the dry season capability of the south side of the range to 
a total amount of 9} million gallons per day, which, with the 
utilised yield of the north and east slopes, would afford a total 
supply of 15 million gallons, or 25 gallons per head per day for 
600,000 persons. The total cost of utilising the entire unused 
capabilities of the Pentland range he estimates at about £530,000, 

THE directors of the Ouseburn Engine Works Company report 
that the difficulties incidental to the first year of an engineering 
establishment have been increased by the rise in the price of raw 
material, amounting in many cases to upwards of 100 per cent. 
Moreover, they are still hampered by heavy contracts 
which were taken last year at a very low figure. The 
balance-sheet, which has been audited and certified, shows a gain 
for the year of £1073 1s, 10d., after providing for interest on calls 
in advance, which, allowing for a dividend at the rate of 5 per 
cent. per annum, will leave £690 to be carried to next year’s 
account, Their work has given satisfacti to tomers. 
Taking Messrs. Scott and Jamieson’s valuation, there is an 
apparent surplus amounting to £11,224 9s. 1ls., which has 
has been carried to the credit of the reserve fund. The foundry 
has turned out 13,699 cwt., and the forges 9588 cwt. The total 
amount doposited by the workers in the concern for the year is 
£1853 ; £784 of that amount has become shares, £109 10s. id. has 
been returned, and £960 remains to the credit of the men. 


Tue Phosphate Sewage Company report that they have received 
£10,000 for the patent rights in Vienna and £1 for patent 
rights at Gratz. Of the £46 000 due from the French company 
for the purchase of patent rights they have only received £10,000 
in bills payable. ey have now about 12,000 tons of phosphate of 
alumina on hand, some of which would be sold at Berlin, and when 
the present contracts are carried out —— require a supply 
of 0,000 tons of phosphate in the year. company’s progress 
in England has been rather slow, the question of utilising sewage 
having been almost dormant. The cost of the works they have 
erected at Barking has come to more money than they had antici- 
pated. The works at Leicester have been delayed because they 
could not get possession of sufficient land for the necessary opera- 
tions. The present position of their affairs is, that they have 
received £10,000 from the Vienna arrangement, £10,000 in part 
payment of the French purchase money, and £1500 from Gratz, 
making together £21,500. The board think it better to keep the 
£10,000 in bills till they are matured, and to divide only £10,000, 








which will give the shareholders 10 per cent. on the paid-up 
capital, making the dividend payable on the lst of October next, 
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(For description see page 200.) 
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MACHINERY HALL 


VIENNA EXHIBITION—ELEVATION AND SECTIONS OF TRANSEPT AND MACHINERY HALL. 
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ELEVATION OF WALL CF TRANSEPT 
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GREAT SALE OF MACHINERY AND. TOOLS AT 
THE WORCESTER ENGINE WORKS. 
(Concluded from page 187.) 


in, eee Turnery. : 

212. A wall drilling machine, with 2in. bar, will drill 12in, 
deep, and take in an article 6ft. diameter, in cast iron frame, 
bright spindle, two mitre wheels, 3-motion bright cone on 
spindle and bracket, overhead motion, with 3-motion cone, 
pair fast and loose pulleys, two brackets, and strap fork, £24. 

213. A very superior self-acting aks machine, by Smith, 
3eacock, and Tannett, with heavy planed iron double V bed 30ft. 
long, 6ft. Sin. wide, will take in work 30ft. long, 5ft. 2in. 
wide, massive travelling headstock, traversing the whole length 
of the bed, with bright cross slide, two tool holders, 
two 3%in. turned side rods, keyway cut the entire 
length, with worms and racks, two pairs mitre wheels, 
two guide rods, set of three fast and loose pulleys, over- 
head motion, with two band wheels, fast and loose pulleys, one 
hanging carriage (not the mitre wheels), strap guides, and levers, 
£490, 


214, A very superior strong and powerful self-acting double 
slotting hine, for | tive or armour-plate work, by Smith, 
Beacock, and Tannett, 1865, with heavy planed cast iron bed 30ft. 
long, 5ft. 6in. wide, two massive travelling cutter heads, with 
racks and pinions, 3in. turned side rods, keyway cut the entire 
length, planed bright cross slides, two slotting tools, to slot 9in. 
deep, with circular motion for cutting out curves, connecting rods 
and cams, powerful gearing, regulating screws with self-acting 
motions, 3-motion cone, turned fly-wheel, 5ft. Gin. diameter, 
heavy overhead motion, with 3-motion cone, fast and loose 
pulleys, two hangers, and strap guide, £595, 

215. Cast steel tools, 6d. per Ib. 

216. A very powerful self-acting slotting machine, by Smith, 
Beacock, and Tannett, 1865, will slot 15in. deep, and admit an 
article 6ft. diameter; tool holder, with planed guides, wrought 
iron rod and cam, heavy double gearing, turned fly-wheel, bright 
4-motion cone on spindle, massive cast iron frame, planed iron 





bed 5ft. 6in. long, with table and revolving saddle, traversing 
screws, worm and wheel, self-acting gearing, overhead motion; 
with 4-motion cone, fast and loose pulleys, strap fork, and 
lever, £315, 


217. A very superior strong and heavy railway wheel lathe, by 
J. Whitworth, and Co., No. 130, with two headstocks, 44in, 
centres, on 1lin, turned wrought iron spindles, working in gun- 
metal bearings and massive cast iron frames, two cast iron surface 
plates, 7ft. 5in, diameter, with spur curbs, 44in. turned wrought 
iron spindle 22ft. long, on gun-metal bearings with pinions 
working into curbs of face plates (the face plates may be 
driven simultaneously or separately), cast iron bed 21ft. Qin. 
long, 7ft. Gin. extreme width, two compound slide rests on saddles 
with self-acting gearing, heavy driving gearing with 5in. tooth 
spur wheel 5ft, diameter and pinion, 5-motion turned cone, 
overhead motion with 5-motion cone, two sets fast and loose 
pulleys, two hanging carriages with gun-metal bearings, strap fork 
and lever. This athe will take ina pair of wheels 7ft. in diameter, 
£675. 

218. Ten cast iron holding-on brackets, 14 cwt. 1 qr. 8 lb., at 
6s. 9d. per ewt. 

219, A very superior double railway wheel lathe, by Sharp, 
Stewart, and Co., 39in. centres, to take in 6ft. wheels, face plates 
Gft. Gin. diameter, bed 18ft. long, slide rests, &c., of the same 
description as Lot 217, but of somewhat lighter make. There are 
overhead motions to this lathe, £585. 

220, An expensive double-geared self-acting radial drilling 
machine, by Smith, Beacock, and Tannett, 7ft. radius, spindle 
will drill 12in. deep, massive cast iron pillar, 6ft. high, traversing 
a planed cast iron bed 18ft. long with spindle, rack, and pinion, 
5-motion cone, with back-gearing for omg the same, and the 
overhead motion with cone, fast and loose pulleys, £270. 

221. A self-acting drilling machine, by J. Whitworth and Co., 
No. 74, with 1gin. spindle, will drill 10in. deep, and take in 
°ft, Gin, diameter, back-geared driving motion, cone, self-acting 
motion, cast iron frame on bed, table with screw and handle for 
raising or depressing the same, and the overhead motion with 
cone, fast and loose pulleys, &c., £72. 

222. A ditto, £78 

223. A very powerful self-acting slide lathe, by Joshua Buckton 
and Co., 24in. centres, planed cast iron bed 31ft. long, massive 
double-geared headstock, compound slide rest on saddle, rack and 
pinion, bright guide rod, poppet head, face plate 3ft. 8in. 
diameter, one face chuck, one steadying rest, overhead motion, 
with 5-motion cone, two pair fast and loose pulleys, hangers, 
strap guide, and lever, £430. 

224, A Yin. self-acting boring bar, 11ft. long, with change 
wheels, leading screw, three boring heads, collar, and two cast 
ire. standards, spur wheel, pinion and driving pulley, £50. 

225. An expensive self-acting vertical boring mill, with circular 
bed 6ft. Gin, diameter, Sharp, Stewart, and Co,, 4}in. turned spindle, 
pair mitre wheels, cast iron arm 2ft. din. long, double-geared 
driving motion, cast iron frame on two columns, cast iron bed 
with holding-down bolts, overhead motion, with 4-motior cone, 
pair fast and loose pulleys, two hangers, and strap guide, £170. 

226. Turned wrought iron boring bars, centred and slotted, 
4 cwt. 241b., at 14s, per cwt. 

Foundry. 

227. Wrought iron jib 4ft. Gin. long, 34in. post 3ft. high, with 
wrought iron stay, step, and travelling pulley, 25s. 

228. Murray’s patent wrought iron cupola 5ft. diameter, 21ft. 
high, with conical top and 7 about 15ft. high, lined with 
fire bricks, wrought iron blast belt fitted with four sight holes, 
two %in, cast iron stand pipes with valves, 2in, cast iron bed plate 
6ft. square, and wrought iron screen, £95, 

220, A capital nearly new double-purchase timber foundry 
crane, 24ft. jib, with cast iron truss brackets, head and shoe, and 
wrought iron stays, racking in and out gear, with travelling jenny 
and chain, 17in, square timber post 20ft. high with step, collar 
and wrought iron stays, double-purchase gearing ,with iron barrel, 
three spur wheels from 3ft, to 4ft. diameter and pinions on 
spindles, cast iron side frames, jin. chain, about 100ft., with pulley 
and hook, £70, 

230. Lloyd’s patent 36in. fan, on spindle and driving pulley in 
cast iron case, £20. 

231. Ditto (loose), £20. : 

232. A high-pressure direct-acting steam engine, with 8in. 
cylinder, 10in, stroke, metallic piston and rod, slide valve, rod and 
eccentric, crosshead and metal guides, 6in, band fly-wheel 4ft 6in. 
diameter, two plummer blocks with brasses, cast iron table, and 
the wrought and cast iron steam and exhaust pipe 35ft. £20. 

233. Wrought iron independent multitubular steam boiler 2ft. 
Yin. diameter, 10ft. long, fitted with sixty-one 1}in. wrought iron 
tubes, fire and sraoke box, wrought iron steam chest 2ft. diameter, 
2ft. Yin, high, safety valve and lever, 150 Ib, pressure gauge, water 
gauge and two gauge cocks, and the 14in, wrought iron funnel, 
35ft. high, £40, 

234. A very superior overhead travelling crane, equal to a lift 
of 10 tons, 41ft. span ; double purchase travelling jenny with iron 
barrel, spur and pinion wheels, wrought iron spindles and 
stretchers, cast iron side frames, on four cast iron wheels, pair 
sin. powerful treble-sheave iron blocks, gin, chain fall, about 
iz0ft. two 12in, square timber-trussed cross girders with cast iron 
truss brackets and wrought iron truss bars, two cast iron side 
travelling carriages on wheels, two with spur curbs and pinions, 
Sin. wrought iron transverse traversing shaft with carriages and 
beavings and deal foot-stage with hand rail, £115, 

Boiler Shop. 

235, Wrought iron forge crane with double plate. jib 13ft. long, 
with stay and — pulley, 4hin, round wrought iron t 
12ft. high, with head step (not the wall bolts or plates), £10. 





236. A Gin. strong wrought iron vice. 

237. A ditto. 

238. A nearly new 12in. cast iron contractor’s pumps, by 
Owen and Co., with 2ft. Gin. working barrels, cast iron breeches 

niece, wrought iron buckets, rods and slings, rocking lever and 
rame, wrought iron head, two lengths 3jn. wrought iron shafting 
21ft., with ‘ieee and part coupling, four plummer blocks, 
four lengths Sin, flanged cast iron suction pipe 27ft., two lengths 
wrought iron ditto with rose 18ft., and six lengths 12in. wrought 
iron rising main 54ft., with cast iron flanges, £50. 

239. A very powerful double-action eccentric punching and 
shearing machine, by Fairbairn, Kennedy, and Naylor, will punch 
gin. holes in fin. plate 2lin. from the edge, and shear 2lin. from 
edge, 16in. steel shears, massive cast iron frame with powerful 
double-gearing, eccentrics, pair fast and loose pulleys, turned fly- 
wheel 4ft. 3in. diameter on bright wrought iron spindle, strap 
guide and lever, and wrought iron guard for gearing, £210, 

240. Four double shear steel knives for shearing and cast steel 
punches and beds, 2 ewt. 12 lb., at 1s. per lb. 

241. A very powerful lever punching and shearing machine, by 
Sharp, Stewart, and Co. Limited, will punch fin. holes in in. 
plates 2lin, from the edge, 10in. jaws with steel shears, gun-metal 
slide box for piston, cast iron lever 5ft. Gin. long in massive cast iron 
frame, cast iron cam on spindle, spur wheel and pinion, cast iron 
fly-wheel 5ft. diameter, pair fast and loose pulleys on bright 
spindle, strap fork and lever and guard, £90. 

242. Two pairs steel shear blades and cast steel punches and 
beds, 1 ewt. 1 qr. 17 Ib., at 11d. per Ib. 

243. A pair of highly-finished vertical high-pressure steam 
engines, nearly new, by Worcester Engine Company, with Qin. 
cylinders, 18in. stroke, metallic pistons, steel rods, crossheads and 
planed guides, slide valves with bright rods and eccentrics, double 
wrought iron crank with counterbalance weights, cast iron side 
frames 12ft. 9in. high, with gun-metal bearings, Porter’s patent 
governor on cast iron bracket, throttle valve, steam valve, and two 
flanged couplings on shafting, £165. 

244, The 3in. flanged cast iron steam pipe from where marked 
next valve to valve next throttle valve of engine 140ft., wrought 
iron hangers and cast iron exhaust pipe 30ft., £9 10s. 

245. Line of 3in. turned shafting 44ft., in three lengths, with 
two pair of flanged couplings, five cast iron brackets with plummer 
blocks and brasses, and lubricators (not the wall plates, nor bolts 
in wall), one 10in, turned cast iron pulley 3ft. Gin. diameter, and 
one 12in, band pulley 1ft. Gin, diameter, £30. 

246, Line of 3in. wrought iron shafting 73ft., in four lengths, 
three pairs of flanged couplings, seven cast iron brackets with 
plummer blocks, brasses, and lubricators (not the wall plates, nor 
wall box, nor bolts in wall), one 5in, turned pulley 4ft. diameter, 
and six turned band pulleys, £50. 

247. Solid cast iron levelling slab 6ft. by 3ft. 54in. thick, 1 ton 
14 ewt, 2 qr. 15 Ib., at 5s, 3d. per cwt. 

248, A 6in. heavy wrought iron vice, £1 17s. 

249, A set of plate bending rells, by Sharp Stewart, and Co., 
Limited, 6ft. wide, bottom rolls 10in. diameter, top roll 12in. 
diameter, with housings and adjusting screws, hollow cast iron 
stay bolted on to housings, powerful double-purchase gearing, 
with spur and pinion wheels, strap fork and lever, £120 

250. A 6sin. grindstone 4ft. diameter, on 2in. turned spindle, 
plummer blocks and brasses, cast iron side plates with sexagon 
nuts, band pulley 1ft. Yin. diameter, wrought iron trough, £9 5s. 
, 251. Oblong cast iron bosh 3ft. Gin, by 2ft. long by 2ft. deep, 
37s. 

252. A powerful self-acting radial drilling machine, by Sharp, 
Stewart, and Co,, Limited, 5ft. Gin, radius, planed cast iron arm, 
with travelling tool holder and leading screw, 2}in. drill bar, spur, 
pinion and mitre wheels, cast iron post planed, and fitted with 
gearing for raising or depressing the arm, massive cast iron bed 
plate, 7ft. 6in. by 4ft. 6in., with holding down bolts, overhead 
motion with 4-motion cone, and pair fast and loose pulleys in 
cast iron frame (not the bolts in the wall), £245, 

253. A very superior radial drilling machine, by Fairbairn, 
Kennedy, and Naylor, 4ft. 9in. radius, planed cast iron arm with 
travelling tool holder, 2in, steel drill, spur, pinion, and mitre 
wheels, self-ucting motion, cast iron post on heavy planed cast 
iron table, 5ft. Sin. by 3ft., and 2ft. Sin. high, pair 5-motion 
turned cones, fast and loose pulleys on spindle, strap fork and 
lever, £166. 

254. A highly-finished self-acting plate-planing machine, by 
Whitworth, No. 5, planed cast iron bed 13ft. Gin. long, 2ft. 6in. 
wide, horizontal cross slide 13ft. Gin. long, with leading screw, 
and travelling tool holder, ten set screws, set of three fast and 
loose pulleys, strap guide and lever, will plane a plate 12ft. 3in. 
long, boo. 

255, Line of 2}in. round countershaft 17ft. long, outside 
building, on three cast iron brackets with brass bearings and 
lubricators (not the bolts in wall), two pairs of fast and loose 
pulleys, strap fork and line, £4 10s, 

256. Wrought iron jib 12ft. 6in. radius, with stay and travelling 
pulley, 4fin. wrought iron post 12ft. high with head and step (not 
the bolts in wall), £6 15s. 

257. A ditto 15ft. Gin. radius double T iron post 13ft. 4in. with 
head and step, £6 10s. 

258. A ditto, £7. 

259. A ditto with double bridge rail post 20ft. high, £8 10s. 

261. A very powerful steam riveting machine, by D, Cook and 
Co., Glasgow, No, 49, with steam cylinder 15in. cates trunk 
piston, bright wrought iron connecting rod, starting valve with 
weigh shaft and lever, strong bright wrought iron crank, 4}in. 
turned bright riveting piston, two eccentrics with brass bands, 
massive cast iron frame and bed, strong wrought iron man, 4ft. 
4in. high (not the brick pit), 200 guineas. 

262. The 4in. flanged cast iron steam pipe from boiler 82ft., one 
4in, globular valve and one 3in, double flanged iron cock, and 
branch of exhaust pipe, £7. 

263, Cast steel rivetting punches, 4 ewt. 1 qr. 7 Ib., at 5d. per Ib. 

264, The brick and iron erection of rivet-heating furnace 8ft, 
4in. by 5ft. by 3ft. high with plates and jack stays, furnace door, 
rng! and chains, tie rods, fire-brick lining and furnace bars, 

S. 


265. A powerful overhead travelling crane, on gantry 44ft. long, 
with wrought iron flitches, trusses, and wrought iron rods, wrought 
iron re. J rails running the entire length, timber uprights, mani- 
fold purchase crab on carriage with wheels, cross girders 6ft. long 
on carriage with wheels and spindles, pair of 2-sheave and 3-sheave 
wrought iron blocks, }in. chain about 100ft., and two hand chains 
for working the traverse, £44, 

266. A double-purchase post travelling crane, with wrought iron 
post, wrought iron jib 8ft. long with pulleys and chain, cast iron 
revolving table with friction rollers on carriage and railway wheels, 
4ft. 8hin. gauge, wrought iron foot stage, two levers, and counter- 
balance box, £40, 

267. Wrought iron angle-iron heating furnace 18ft. long, 2ft. 
9in, wide, and 1ft. 8in, deep, with fire-brick lining, fire door, lever 
and balance, flue and wrought iron chimney, £15. 

268. Cast iron shaping slab 14ft. long, 2ft. wide, 1ft. deep, £5 5s. 

269, A ditto (square edges), 14ft. long, 2ft. wide, 1ft. deep, £5 5s, 

270. A powerful angle-iron straightening machine, with 4in. 
square-thread screw and nut, cast iron spur wheel and long pinion, 
cast iron fly-wheel 4ft. 8in. diameter with handles, cast iron bed 
6ft. 10in. by 4ft. 2in.-with cast iron jaws, one wrought iron tool 
and three setting blocks, £38, 

Tank of cast iron, £59. 

271. A very powerful steam rivetting machine, by D. Cook and 
Co., Glasgow, No. 84, with cylinder 15in. diameter, trunk piston, 
bright connecting rod, starting valve with weigh shaft and lever, 
strong bright wrought iron crank, eccentrics with brass bands, 
4jin. turned rivetting piston, stron ee iron man 4ft, 4in. 
high, massive cast iron frame, cast iron bed-plate and aj tus 
(not the brick pit round cylinder), main casting broken, . 

272, The 4in. cast iron steam pipe (to where marked) 140ft., 


| 4in. globular valve, and the cast iron exhaust pipe to canal 24ft., 
£10 10s. 


273. A rivet-heating furnace in wrought iron case 8ft. din. long, 
4ft. wide, 2ft. high, 20 furnace bars lin. square, fire-brick lining, 
wrought iron chimney and corrugated screen, £7 10s. 

274. Overhead travelling crane for rivetting machine on wrought 
iron cross girders 10ft. span, on carriage with four wheels and 
spindles, running on wrought iron rails along a timber gantry 56ft. 
long 12in. by 12in. with wrought iron trusses and rods, double- 
purchase crab with iron barrel, cast iron frame on carriage, with 
wheels and chains and pair of powerful 8in. 3-sheave blocks, £34. 

275. A very powerful angle-iron straightening machine with 
planed tool holder in guides, crown wheel and pinion, eccentric, 
fast and loose pulleys, cast iron fly-wheel 4ft. 8in. diameter, cast 
iron bed 7ft. by 3ft. 3in. by 9in. deep with cast iron jaws, 18 cast 
iron set blocks and wrought iron tool, lever and balance, £60. 

276. A very superior self-acting plate-planing machine, by 
Buckton and Co., with planed iron bed 20ft, long, slide rest, and 
saddle, 4in. leading screw 20ft. long, spur wheel and pinion, set 
of fast and loose pulleys, strap-fork and lever, massive cast iron 
frame with six set screws and handles, will plane a plate 18ft. 
long, £220. 

277. Cast steel tools 2 qrs, 8 lbs., at 74d. per Ib. 

278. Double-purchase crab with iron barrel, wrought iron jib 
8ft. long, pair 6in. 3-sheave blocks, and length gin. chain be 
£6 15s. 

279. A very powerful set of plate-bending rolls, by J. Buckton 
and Co., 13ft. long, the top roll 15in, diameter, the two bottom 
rolls 14in, diameter, cast iron housings, with 3)in. square-thread 
adjusting screws, with hand-wheels, three 2}in. crown wheels, 
pinions, and stay bolts with nuts and collars, massive driving 
gearing, consisting of one 7in. tooth spur wheel 5ft. Gin. diameter, 
2hin. pitch, 44in. tooth spur wheel 3ft. 10in. diameter, two pinions 
(one shrouded), set of three fast and loose pulleys, strap guide 
and lever, and holding-down bolts, £280, 

280. A very superior plate planing machine, by Buckton and 
Co., with planed iron bed 16ft. long, travelling tool-holder with 
adjusting slide, 3in. leading screw 16ft. long, spur wheel and 
pinion, set of three fast and loose pulleys, massive cast iron frame, 
with six set screws and handles, strap fork and lever, will plane a 
plate 14ft. 4in. long, £185. 

281. Morrison’s 5 cwt. steam hammer, with cylinder 8in. 
diameter, 5in. piston, slide and starting valves, hammer head, 
massive cast iron frame and anvil block, and timber foundation, 
tie bolts, and plates, £100. 

282. 2in. wrought iron steam pipe from boiler 70ft. 2in. steam 
valve, and the 2in. wrought iron exhaust pipe through roof, £2. 

283. Cast iron steam hammer blocks 1 ton 14 Ib. at 6s. per cwt. 

284. An iron post-crane with wrought iron jib, 13ft. radius, with 
wrought iron tie bars, cast iron —- and guides, single-purchase 
gearing, iron barrel, $in. chain 35ft with hook, the whole revolving 
round a cast iron post 8ft. Gin. high out of ground, with foundation, 
£48, 

284*. Wrought iron forge crane with 15ft. double T iron jib, 
wrought iron stay, $jin. wrought iron post 14ft. high, with head 
and step, £6, 

285. A solid square cast iron levelling slab with planed surface, 
9ft. by 3ft. Gin. > Gin. deep, 3 tons 3 cwt. 1 qr. 3 Ib. at 6s, 
per cwt. 

286. A powerful eccentric double punching machine, by Buckton 
and Co., will punch holes in jin. plates 12in. from edge, with 
punch and dies, massive cast iron frame, powerful gearing, 
eccentrics, pair fast and loose pulleys, cast iron fly-wheel 3ft. 
diameter, strap guide and lever, and wrought iron guard for 
gearing, £110. 

287. Cast steel punches and beds, 2 cwt. 20 Ib. at 74d. per lb, 

288. An overhead travelling pulley in wrought iron frame on 
timber bearer 29ft. long 9 by 9in. with angle-iron rails, wrought 
iron hanger, and two 15ft. lengths wrought iron rails, £2 12s, 6d. 

289. A ditto 32ft. long (no rails), 34s. 

290. A powerful double-action eccentric punching machine, by 
Whitworth and Co., 145, will punch gin. holes 12in. from the 
edge, massive cast iron frame, worked by bevel wheel and pinion, 
two cast iron fly-wheels 3ft. din. diameter, pair fast and loose 
pulleys, throwing in and out gear, strap guide and lever, £90. 

291. An overhead travelling pulley in wrought iron frame and 
iron rails with timber bearer 12ft. by 9in. by D6. long. 

292. A ditto with timber bearer 12 by 6in. by 25ft. Tee, timber 
bearer and uprights and lengthening screw. 

293. Wrought iron jib 11ft. long with double bar and flat post, 
head and step, and T iron stay, 38s. 

294. A very powerful double-action lever punching and shearing 
machine, by Collier and Co., will punch holes in lin. plates 21in, 
from the edge, and shear 32in. wide 2lin. from the e, taking 
off gear with regulating screw and angle-iron shears at side massive 
cast iron frame, double driving spur, gear, cast iron fly-wheel 5ft. 
diameter, pair fast and loose pulleys, strap guide and lever, £220. 

295, Cast steel punches and beds, 2 cwt. 1 qr., at 6d. per Ib. 

297. A double-action eccentric punching and shearing machine, 
by Hutton and Macdonald, will punch holes in jin. plates 10in. 
from edge, and shear Jin. wide 9in. from edge, in strong cast iron 
frame, spur driving wheel and pinion, cast iron fly-wheel 4ft. 4in. 
diameter, and cast iron band pulley, £45. 

298. A very powerful self-acting radial drilling machine, by J. 
Buckton and Co., 6ft. radius, planed cast iron arm, with travelling 
tool-holder and leading screw, 24in. bright drill bar to drill 12in. 
— spur, mitre, and worm wheels, cast iron column and post, 
with back gear motion, cast iron bed-plate, planed iron table 6ft. 
by 2ft. Gin. by 2in. thick, driving motion with cone, fast and loose 
pulleys, strap guide and lever, £155. 

299. Cast steel drills, 2 qrs. 15 Ib., at 7d. per Ib. 

300. Wrought iron jib, 7ft. long, with 2)in. square post, 6ft. 
high, head and step, and pair 10 cwt. Weston’s differential pulley 
blocks and chain fall, £3. 

301. A very superior radial drilling machine, by Fairbairn, 
Kennedy, and Naylor, 3ft. 6in. radius, planed cast.iron arm with 
travelling tool-holder, 1jin. bright drill bar to drill 14in. deep, 
spur, bevel and worm wheels, self-acting motion,. cast iron post 
on heavy planed cast iron table 4ft. Gin. by 3ft. Wy 2ft. Gin. high, 
pair 5-motion turned cones, pair fast and loose pulleys on spindle, 
strap fork and lever, £125. 

302. Cast steel drills, 1 qr. 5 Ib., at 9d. per Ib. 

303. A self-acting vertical drilling machine, by Sharp, Stewart, 
and Co,, with 1}in. bright bar 2ft. long, will take in 12in. diameter, 
spur and mitre wheels, planed iron rising table with self-acting 

ear, two cone pulleys, overhead motion with 3-motion cone, pair 
ast and loose pulleys, two hangers, strap fork and lever, £54, 

304. Cast steel drills, 21 Ib., at 10d. per Ib. 

305. A Gin. strong wrought iron vice, £1 13s, 

306. Ditto, £1 13s, 

307. Ditto, £1 13s, 

308, Ditto, £1 13s, 

309, A very superior 12in. centre self-acting slide and screw- 
cutting lathe, by Whitworth and Co., with 12ft. planed bed on 
three standards, pair back-geared headstocks, compeund slide rest 
on saddle with reversing gear, a ye bright leading screw, 21 change 
wheels, 24-in, universal 4-jawed chuck, two face plates 8hin. and 
24in. diameter, overhead motion with 4-motion cone, two sets fast 
and loose pulleys, two hangers, strap fork and lever, £195, 

310. Cast steel slide rest tools, 1 cwt. 1 qr. 2 lb., at 64d. per Ib. 

311. A 5hin. strong wrought iron vice, 

312. Planed cast iron surfacing table, 7ft. by 3ft. 8in. by 44in. 
deep on stout timber frame, and pair 5in. centreing heads on ditto. 
[Lots 311 and 312 were sold toget er, and realised £12, 

313. A Lloyd’s patent 36-inch fan, on spindle with pulley in cast 
oe rful testing machin ble of tes 

. A very powe’ e, capable 
Ife long, with ba 





up to 
35 tons, bright wrought iron steelyard, with balanc~ 
scale, counter lever, “a fine threaded screw in cast iron 
case, connecting link, 2in, justing screw 3ft, long, crown wheel 
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and pinion and hand wheel, two cast iron columns 6ft. high, with 
crescheed and bed, amd east ison frame £21 10s. 

315, A self- ing machine, by Sharp, Stewart, and Co., 
with 5in. stroke, take in 12in. in the clear, bright tool holder, 
connecting rod and cam, 3-motion driving cone, circular revolving 
table 1ft. 10in. diameter, with worm and pinion, planed traversing 
slide with adjusting screws, planed iron bed, 2ft. 2in. long, in 
strong cast iron frame, overhead motion, with 3-motion drivi 
cone, pair of fast and loose pulleys, two hangers, strap guide anc 
lever, £60, 

- 316, Cast steel drills, 2 qr. 12 1b, at 104d. per Ib. 

317. An excellent self-acting shaping machine, Sin. stroke, 
bright tool holder, with planed guides and slide, connecting rod 
and cam, pair mitre wheels, spur and pinion wheels, planed iron 
bed 2ft. long with adjusting screw and self-acting gear, planed iron 
rising table with regulating screw, conical mandril, overhead 
motion with cone, fast and loose pulleys, two hangers, strap fork 
and lever, £52. 

318, Cast steel shaping machine tools, 20 Ib., at 6d. per Ib. 

319, A strong 10in. centre slide lathe, blocked up to 14in., with 
planed iron bed, 20ft. long on three standards, poppet head and 
mandril, cast iron saddle rack and pinion, two face plates 18in. 
and 2lin. diameter, overhead motion with cone, fast and loose 
pulleys and two cast iron brackets fitted with brasses, strap fork 
and lever, £17. 

320. A 12in. centre self-acting slide and screw-cutting lathe, 
with planed iron bed 15ft. long, on three standards, pair back 
geared headstocks, pound slide rest on saddle, 2in, leading 
screw, ten change wheels, two face plates Yin, and 12in. diameter, 
4-jawed universal chuck 24in. diameter, overhead motion with 
5-motion cone, two hangers and strap fork, £53. [Old.] 

321. Cast steel slide rest tools, 2 cwt. 1 qr. 19 Ib., at 6d. per Ib. 

322. A strong back geared surfacing lathe, with planed iron 
bed 2ft. Gin, long, two face plates 2ft. 8in. and 3ft. 4in. diameter, 
on 7 slide rest on saddle with regulating screws, and poppet 





30. 

323. A {powerful self-acting vertical drilling machine, by J. 
Buckton and Co., will drill 14in. deep and take in 3ft. diameter, 
2in. bright bar with mitre and worm wheels, two 4-motion cones. 
spur and pinion wheels, pair fast and loose pulleys, planed iron 
rising table 1ft. 10in. square with traversing slide and adjusting 
screws, cast iron column and frame and bed-plate, £57, 
xn oa steel rose bits and drills, 1 cwt. 1 qr. 211b., at 

. per lb. 

325. A capital Gin. gri , 2ft. 8in. diameter, with cast iron 
boss ee. two jin. wrought iron spindle, two plummer blocks 
with brasses, cast iron band pulley, cast iron trough and wrought 
iron wrest, £3 15s, 

326. A ditto 1ft. 8in. diameter, on spi 
plummer blocks and cast iron trough, £3 10s. 

337. A powerful vertical drilling machine, by Buckton and Co., 
will drill 12in. deep and take in 4ft. diameter, 24in. bright bar, 
mitre and spur wheels, 3-motion cone, spur and pinion wheels, 
strong cast iron frame, two 6in. cast iron columns 6in, high, 
three cross girders and two cast iron brackets for table, overhead 
motion with 4-motion cone, fast and loose pulleys, two carriages, 


and strap fork, £40, 

328, A very superior powerful self-acting planing machine, by 
J. Buckton and Co., will plane 14ft. long and take in 4ft. 6in. wide, 
4ft. Gin. high, with massive planed table, with rack and pinion, 
double V bed 21ft. long, spur driving wheels and pinions, set of 
fast and loose pulleys, strap fork and lever, bright horizontal cross 
slide with two tool boxes, adjusting screws and self-acting gear, 
rising and depressing screws, bevel wheels and pinions and handle, 


Jat, 





dle, with pulley and 





= Cast steel planing machine tools, 1 cwt. 2 qr., 
per Ib, 

330, A very superior self-acting planing machine, by J. Buckton 
and Co,, wil plane 13ft. long and take in 4ft. wide, 3ft. high, with 
planed iron table, double V cast iron bed 18ft. long, rack and 
pinion, spur driving wheels and pinions, set of fast and loose 
pulleys and strap fork, bright horizontal cross slide with two tool 

xes, —— screws and self-acting gear, £180. 

331, Cast steel planing machine tools, 1 ewt. 20 Ib., at 64d. per Ib. 

332. A superior -acting planing machine, by a and 
March, will plane 13ft. long and take in 3ft. wide, 3ft. high, with 
planed iron table, rack and pinion, double V bed 16ft. long on 
standards, spur driving wheel and pinions, set of fast and loose 
pulleys, bright horizontal cross slide with single tool box, adjusting 
screw and self-acting gear, strap fork and lever, £120. 

333. A very superior self-acting planing ‘machine, by J. Buckton 
and Co.; will plane 16ft. Gin. long and take in 2ft. 6in. wide 2ft. 
high with planed iron table, rack and pinion, double V bed 
24ft. Gin. long, spur driving gear, set of fast and loose. pulleys, 
bright horizontal cross slide, with single tool box, adjusting screw 
and self-acting gear, strap fork and lever, £160, 

334, Cast iron planing machine tools, 1 ewt, 241b., at per Ib, 

335. A powerful bending machine, with 34in. square- 
threaded screw 16in, long, and gun-metal nut, in strong cast iron 
eae iron lever, heavy cast iron bed and timer frame, 


336, A very powerful set of iron bending rolls, by Buckton 
and Co., 1ft. Gin, diameter, 2ft. 4in. wide with massive cast iron 


hi 


at 64d. 





ousings, adj > screws 2tin. diameter, bevel wheels and 
pinions, 3}in. cast iron stretcher bars, set of three shrouded 
pinions, 5in. tooth worm wheel 4ft. 8in. diameter, and worm, 34in. 
wrought iron counter shaft 7ft. 6in. long, three plummer blocks 
with brasses, set of fast loose pulleys, strap fork ,and lever, over- 
head motion, pair 9in fast and loose pulleys 4ft, diameter, pair 
bin. ditto, 2ft. diameter on spindle, oul two plummer blocks with 
brasses, strap fork and lever, £56, 

337. A nearly new circular sawing machine for iron, with 3in. 
wrought iron spindle 2ft. Gin. long, with 30in. cast steel circular 
saw, two —— blocks with brasses and band pulley, planed 
iron bed 4ft. long, with adjusting screw and hand wheel, and planed 
V guide block, £60. 

338. Length 3in, turned wrought iron shafting 15ft. long, two 
lummer blocks with brasses, one 6in. rigger 4ft. diameter, pair 
ast and loose pulleys and one screwed alte, £5. 

339, A capital Wellington travelling crane, 19ft. span, double 
purchase travelling jenny with iron barrel, spur and pinion wheels, 
transverse traversing gear in cast iron frame, pair 9in powerful three 
and four-sheave iron blocks, ,%in, chain, about 220ft. strong framed 
timber travelling gantry, with trussed timber cross girders, cast 
iron truss brackets and rods, two timber side carriages one 24in. 
cast iron tram wheels, two with spur curbs and pinions and two 
wrought iron ladders, £54. 

340, The double line of wro 


laid on longitudinal sleepers 


ht iron bridge rails on und as 
run is £50. rr 





A Nor For ViraL Sratistictans.—It is stated as a curious 
fact, on the excellent au of our contemporary the Edin- 
burgh Medical Journal, that during the strike of the scavengers 
in Edinburgh the mortality of that city fell to 15 per 1000, 

THE GROWTH OF FLAX IN ND.—In consequence of the 
unremunerative returns from this crop during a succession of un- 
favourable seasons, the breadth of Gokeswn this year is in some 
cases not more than three-fo' and in others ly one-half, 
the extent of former years. must prove a source of 
disappointment to many farmers, for those who sowed flax have 
been bly bee ger Taken as a whole, there has never 
been a finer or heavier yield, and though the area taken up with 
it is com oy coe, it is estimated that the su of fibre 
will be fully di that of the previous season. yield is 
ly ‘‘in steep,” A shorter time than usual suffices to pre- 
pare it for the “spread.” On the 
markably well, and experienced growers 
= o! ee will this year be. more quickly got through 

aD usu 


state that all the pro- | treach 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘wi the opinions of our 
correspondents, 





FRICTION CLUTCHES FOR ROLLING MILLS. 

S1r,—In your last issue Mr. Napier on this subject very clearly, 
no doubt, but as I think very unnecessarily, illustrates how 
materially a sentence may be distorted in meaning by quoting 

and omitting part. So far as I had to do with the sentence 
in point it was immaterial whether it was quoted at the two ends, 
as it was, or with the middle inserted between, as Mr. Napier 
thinks it should have been. In the former way it is wrong, and 
in the latter it is if anything “‘ er.” So that to employ Mr. 
Napier’s own expression, “he may take his choice between the 
two alternatives.” I certainly never said nor ever indicated any- 
thing before the meeting or elsewhere that could be construed to 
mean that the differential clutch “‘ could not have the second 
quality” (viz., that of slipping sufficiently to start a heavy 
mill without a shock), if it had the first, viz., that of sufficient 
holding power. If Mr. Napier had said that the whole stress of 
my argument before the meeting on this point was that his 
clutch could not have the second quality, whether it had the first 
or not, I could not have had rat fault to find, because that is 
substantially what I said, and what I am yct prepared to say and 
maintain. I am to see that even Mr. Napier himself, in his 
letter to you of the 2nd inst., to some very considerable extent 
ves that I am correct in ing this assertion. He finds his 
Fiction straps, that have been applied to the working of a planing 
machine for eighteen months, have not had the tool marks worn 
out of the rubbing surfaces, Does he — ~ that this could pos- 
sibly have been the case if these clutches slipped even in the 
slightest degree at each reverse of the machine—which could not 
be short of 150 to 200 times per hoyr—without wearing out the 
tool marks in less time than the fourth part of eighteen months ? 
Why the pulley of a planing machine, even when acted on by a 
leather strap, possessing not a tenth of the tendency to abrade 
the surface of that by the metal bearing of the diffe- 
rential strap, will wear the tool marks out in a very few months; 
and the only possible reason why the latter named strap does not 
do the same thing in a much shorter time is that it admits of 
nothing but the most infinitesimal amount of slip at its e e- 
ment, or at the reversing or putting in motion of a planing machine, 
or indeed any other machine. It is little or no objection, however, 
to the application of Mr. Napier’s clutch to yeagone many other 
machines that it possesses Tittle aptitude for slipping. Whit- 
worth’s earlier planing machines, as well as many others, were 
reversed by crab clut 3; windl , cranes, and even the lighter 
rolling mills (like the one at Butterly) have been reversed by the 
same means for a long time back, with moderate and tolerable 
degrees of shock; and surely the « priori considerations which 
Mr. Napier refers to in his letter to you of the 27th ult., as to 
whether the differential clutch would meet the requirements of a 
rolling mill (i.¢., a heavy rolling mill) need not be upset, because 
his clutch has succeeded in doing only what has been about as 
satisfactorily done by the crab clutch, with no means whatever of 
slipping or avoiding the shock of engagement. The differential 
lever is undoubtedly a most ingenious contrivance, and its suita- 
bility for ship windlass and many other purposes I believe to be 
unsurpassed; but I had not imagined till reading Mr. Napier’s 
letter of the 27th ult., befere referred to, that there was any mystery 
or intricacy, or anything but the most beautiful simplicity in its 
theory or action. Butin this I must be wrong, for Mr. Napier, with 
something like a ten years’ experience in connection with the 
application of the differential lever, positively believes, or wants 
our readers to believe, that there is something most wonderful in 
its theory and action. Not content with reversing mills and other 
things, he reverses the laws of motion, resistance, and friction. 
The following he “believes to be the true theory”—or at least 
egey the true theory of the differential clutch” :—‘“‘It is also a 
act, but not so well known, that in thd case of most surfaces 
sliding on each other the friction increases as the rate of slidin 
diminishes till the two surfaces come to a state of relative rest.” 
This snuffs out General Morin completely, and the following I am 
sure will equally extinguish every engineer who has ever bothered 
his brains in trying to reverse a rolling mill by friction :--‘‘The 
attendant can always with one hand stop, start, or reverse the 
rolls, and I could not discover any perceptible difference between 
doing so with bars a ton weight in the rolls and without 
anything in them.” Does Mr. Napier seriously mean to say 
that he found no difference between reversing the rolls with a 
ton bar between them (that is, with a resist of thing like 
40 tons opposed to their periphery) and when there was ne resist- 
ance oj d to them at all? ‘‘And I might add,” he says, 
“that I have tried, if possible, to produce a shock by reversing as 
rapidly as possible, but could not succeed.” Then towards the 
close of the letter he says: “I have found it expedient to counter- 
balance the slowness of going into gear.” 

Turning now to the diagram of the Butterly clutch (page 106) 
we find approximately that there is an amount of strap surface in 
contact at one time of 850 square inches, or something like one 
fourth of the wearing capacity (having regard to the relative 
velocities) of the straps which were tried at Blochairn, and which 
ground down something like jin. in ten days, even when giving a 
comparatively inadequate amount of slip, or, in other words, going 
too fast into gear. Yet we are told in effect that this 850 square 
inches of bearing surface on a 3ft. diameter periphery, under the 
influence of a differential lever, has to be counte ced from 
going into too slowly, and does not, I presume, abrade the 
strap and to dust in something like a week or ten days, as 
I am sure every one experienced in rolling mill frictional reversing 
clutches week Guapeh 

Mr. Napier, before writing more on this subject, might take a 
look at the straps of the Butterly clutch. If he should be sur- 
prised to find them like those of the planing machine he refers to, 
with the tool marks on them, he need not be so, The reason is 
simply that they have acted in this, as in all other instances, similar 
to a crab or claw clutch, for which reason they have already been 
abandoned in some instances when applied for the starting and 
reversing even of light machinery. 

Turning to Mr. Napier’s latest letter, I find there are some ques- 
tions for me to answer. 

First question.—‘‘ Will he give us the faintest idea of the 
amount of torsion at the instant any of his clutches begin to 
slip ?” 

Ans.—The clutches at Monkland, as the levers are presently 
adjusted, slip whenever the rolls meet with a resistance at their 
periphery equal to 50 tons, The levers can, however, be adjusted 
to any desired resistance. 

Second questior..—‘‘ How has he determined it ?” 

Ans.—First, by calculation and reference to the standard 
tables } — ; then by Fp cep i x... { some 

ears, wi diagrams and other usual means employed.” 
é Third pom. nea —‘*Can he, for instance, guarantee to hold on 
to break a 9in. spindle at eee eg ede oa 

Ans.— Yes, e torsional strength of the spindles being in 
the same rtion, I will guarantee to break a 9in. spindle and 
Uh would be i ipeedl able te tee such a nice adjustment 

t wo impossible to such a en 
of the friction, or even to Rand my in. bro 

























































































































four or five reverses may be accomplished with superabundance 
of slip; the succeeding four or five reverses may, however, bring 
the fire from between the surfaces, and that too when they are 
very much more ample than those at Butterly. A jet of water 
which I employ keeps the friction always exactly uniform. 
Fourth question.-—*‘ Has he any evidence that when his clutches 
have slipped there has been more strain on than at other times 
when it did not ?” 
Ans.—Yes, When a plate or bar strays, collars, or is entered 
too cold, there is always more strain brought upon the rolls than 
when all goes well, and the clutches always slip when any of the 
former named conditions exist, but never when the bar is pre- 
sented to the mill in the proper condition. 
Fifth question. —“‘ Have the users of his clutches given up the 
use of breaking spindles ?” 
Ans.—Yes, or, more properly speaking, they never adopted 
breaking spindles on any of the mills to which my clutches are 


applied. 

ft is necessary to explain in connection with this answer 
that coupling spindles used in plate and other heavy mills are 
also commonly misnamed beealiiee spindles. In reality the 
dimensions of these so called breaking spindles throughout are the 
same as the end of the roll, and their torsional strength, of course, 
also the same, or rather, ~~ in respect that they have 
always the skin on them and are usually cast of ‘softer iron than 
the rolls, and are not so liable to get hot, therefore their strength 
is frequently much ter than the ends of the rolls, and 
sometimes greater than even the rolls themselves. Breakin 
spindles properly so-called, as used on the lighter mills, are not o 
the same strength throughout, but are reduced at the centre and 
often prove a great safety to the mills employing them ; but in 
practice they cannot be thus applied to the heavier mills, and as 
matter of fact neverare. Whether these reasons will satisfy you, 
Mr. Editor, or Mr. Napier, that there is a great virtue in the 
clutch slipping before the breaking strain comes on, or not, you 
must both admit that housings are split, rolls anconet, aan 
wheels smashed, notwithstanding the use of the so-called breaking 
spindles ae in the heavier mills. 

Airdrie Engine Works, Airdrie, 

17th Sept., 1872. 


GRAHAM STEVENSON. 





GIRARD WHEELS. 
Sir,—Referring to your description in last week’s issue of THE 
ENGINEER of the Vincennes Waterworks, no doubt many of your 
readers will be glad to know where these machines are to be 
obtained, and ober therefore to inform you that we have lately 
bought the patents of M. Girard, the celebrated French engineer 
(who was unfortunately killed during an armistice in the late 
war), under whose direction they were erected. 
Essex-street, 19th Sept., 1872. {GwYNNE AND Co, 





THE “FIELD” AND THE “NOZZLE” BOILER, 

Sir,— On my return to town I find a letter published a couple 
of weeks ago in THE ENGINEER from your correspondent 2, 
detailing the performance of the ‘‘Nozzle” boiler, which seems to 
give very results, At the end of his letter, however, your 
correspondent says that he is not aware that any other boiler has 
been able to evaporate 700 Ib. of water (or 11°2 cubic feet of water) 
per hour,with only 66 square feet of beating surface, and evapora- 
ting at the same time 8 Ib. of water per Ib. of coal. ~ 

Will you therefore allow me to inform him through your columns 
that the “‘Field” boiler fitted to the “‘Ravee,” one of the road 
steamers supplied to the Indian Government, evaporated 3000 Ib. 
of water (or 48 cubic feet) per hour, with a total heating surface of 
only 175 square feet when she was tried to ascertain the maximum 
evaporation of the boiler, but she only evaporated 6 lb. to 7 Ib. of 
water per lb, fuel? Now, comparing the evaporation of the two 
boilers, 11 cubic feet evaporated by 66 _~¥ feet, means that 
the “Nozzle” boiler evaporated one cubic foot of water for every 
six square feet of heating surface, whereas the “‘Field” boiler in 
the Ravee evaporated one cubic foot of water for every 3°64 square 
feet of heating surface. 

Having yesterday received a letter from Lieutenant Crompton, 
the superintendent S pany Ne pee Steam —_ in India, 

iving his experience of the Ravee’s ‘ormance out there, permit 
oo to quote from his letter Ee :— “TJ no by few 
lines to tell you how the boiler gets on. I have every reason to be 
satisfied with it, it makes steam wonderfully well, and far better 
with wood than it ever did with coal, it is very economical, and J 
believe evaporates at the rate of 3°12 lb. of water per Ib. of wood, 
which is not bad, I have the wrought iron fire-barsin, f. apart 
with lft. circle in centre blocked up. Sparks are wel arrested 
and the variable blast works well and is useful,” 

As you kindly illustrated this boiler after her trip from Ipswich 
to Edinburgh, rd feel copvinced that this short report of the working 
of her will be interesting to yourself and your readers, 

27, Leadenhall-street, Lewis OLRICK,. 

18th Sept., 1872. 





Tue Gomez Continuous Fuze.—The attention # engineers is 
— generally fixed upon the work now being prosecuted at 
Hallett’s Point by the National Government. r. Gomez, an 
engineer and inventor ef a peculiar fuze, believing that he could 
blow up the mines in the tunnel far more effectively thap would 
be possible by the ordinary processes, entered into co nce 
with General Newton, who is in charge of the Hell Gate ks, 
and that gentleman expressed a willingness to consider the subject 
if Mr. Gomez, by actual experiment, could demonstrate the 
feasibility of his Dow Mr. Gomez then made application to 
General Johnson, Chief of Ordnance of this State, an has charge 
of the Arsenal building on Seventh Avenue and Thirty-fifth 
Street, for permission to conduct his experiment there, and this 
was very cheerfully accorded, and Mr, Gomez made his appearance 
with his fuze, and the party repaired to the upper hall, 
which is 200ft. long by 100ft. broad. r, Gomez made 
his preparations, which were exceedingly simple. One end 
of the fuze rested on a plain deal table, and the other 
stretched out in the middle of the hall for 100ft. There 
it was zigzagged, and in the angle a quarter of a pound of 
powder was packed to represent a mine, the fuze running through 
the centre and zi for about 20ft. in the opposite 
direction. Here was another 4 oz. of powder. Then the fuze was 
taken off at another angle, and so on until six mines were repre- 
sented. Mr, Gomez claimed that hisfuze being continuous would run 
through the mines so fast that it would explode the sixth almost 
as soon as the first. It may be explained that in ordinary fuzes 
the explosion of the first mine would terminate the whole thing, 
because the fuze itself would be blown to atoms by the explosion 
of the mine, But Mr. Gomez explained that his was not a 
burning fuze; it was a detonator, and in the 160ft. traversed it 
would make no less than 5000 detonations. Not satisfied with the 
six mines, he attached another fuze to the first one, and passed 
the other end down a small brass cannon, desiring those who were 

Se ae aren een ae the last mine, and see if 
the were not nearly simultaneous. Mr. Gomez then attached a 
li piece of slow-match to the end of the fuze and fired it. 
There were a few seconds of anxious waiting, and then there was 
a tremendous explosion from the cannon, and from all the mines 
so nearly at the same time that it would uire astronomical 
instruments to —— between them. e room was filled 
for a few minutes with the white fumes of the gunpowder, and 
then every one ran up to look at the débris, The paper which had 
contained the gunpowder was on fire, but the paper wrapping of 
the fuze was now Sohne dently colt te tend, end thooed 
been folded four times, 
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PORTABLE ENGINE, 8-HORSE POWER NOMINAL. 


DESIGNED, CONSTRUCTED, AND EXHIBITED AT CARDIFF BY MESSRS. DAVEY, PAXMAN, AND CO., STANDARD WORKS, COLCHESTER. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. Asuer and Co., 11, Unter den Linden. 
« VIENNA.—Mesars. Grroip and Co.. Booksellers. 

LEIPSIC.—AtrHonse Dire, Bookseller. : 

NEW YORK.—Witimer and Rocrers, 47, Nassau-street 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
request our correspon to keep copies, 

*,* All letters intended for insertion in Taz Ena! or contain - 
erqution, o so yy ATT ye 
writer, publication, as @ proo, 
good faith. No notice whatever will be taken of 

commun 


*,* In order to avoid trouble and confusion, we find it necessary to 

. * . iJ * 

inform correspondents that letters of inquiry addressed to the 
—_- intended for insertion in this —, must Hs - 
cases be accompanied by a large envelope legibly directed 
writer to himedlf, end bearing a 2d. e stamp, in order that 
answers received by it may be forwa' to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. McK. (Belfast).— With pleasure. 

Ruapy.— There is no firm which will answer your purpose. Write to the 
secretary of the Inventors’ Institute, Cockspur-street. 

L. H. (Chai ).— Write to Messrs. Field, candle makers, Lambeth. We 
believe that they can supply you with the best machinery of the kind you 
require. 

L. pe F.— We cannot call to mind any special description. You will finda 
good deal of information scattered up and down in THE ENGINEER of a 
Sew years back. 

Dr. W. (Aurora).—There is nothing novel in your ideas. Such a system of 
causing rotation has been tried over and over again. Pointed shot are as 
good for penetrating inclined surfaces as any other shot, for reasons pointed 
out long since in our pages by General Mayevski. 

Motor.—We can give you no advice until we know something of the nature 
of your invention. You can supply general particulars in confidence, we 
shall then be able to judge whether there is any real merit or novelty in your 
scheme. Please do not cross your letters when writing. 

Torpip.— We confess we do not understand what it is you want. 

valve levers are calculated like any other levers, and the force lifting the valve 

is found by multiplying the square of its diametcr in inches by “7854, and 
by the pressure of the steam in pounds per square inch. 

. E. W.—It is very difficult to advise you. The best thing yeu can do is te 

pay a visit to the Patent-office free library in Southampton-buildings, there 

you will see all the best French and German technological journals srom 
which to select. They can be obtained through Triabner. 

A. M. L.—The electro-magnetic engine is only of value when a very minute 
amount of power 1s wanted. In practice it would be about as econo- 
mical as a steam engine burning 80 lb. or 100 lb. of coal per horse-power per 
hour. The electro-magnetic engine simply uses zine for fuel, and this is 
rather expensive. 

A. B. C.—It is impossible to answer your question. You might, for example, 
devise a boiler which would evaporate 12 lb. of water per pound of coal, but 
the boiler might be so costly, or so unwieldy, or so unlikely to remain in 
order, that the invention would possess no commercial value whatever. If, 
on the other hand, the boiler were small, cheap, simple, not likely to get out 
of order, and safe, then the invention could be made worth many thousand 
pounds by an enterprising manufacturer. 

B. M. B.— You will find much trouble in using the dynamometer you have 
sketched, 80 much that the results will be quite untrustworthy. The weight 
is always flying up and down with every little variation in the lubricant. 
A single drop of oil on the pulley, for example, will allow the weight to 
drop mastantly. There is no means of adjusting the friction on the pu'ley 
with readiness, A proper test can only be carried out with such a brake as 
that used by the Royal Agricultural Society. 

R. H. T. (Sunderland).— We are not aware that the transmission of power 
by negative pressure, i.e., by vacuum, as proposed and practised at an early 
period by Hague, has ever formed the subject of a sepurate work of publi- 
cation, All that is important as to the principles of the method may be 
Sound scattered through the very numerous reports, lectures, papers, and 
controversial memoirs upon the atmospheric railway system of former 
years. That system was the largest application ever made of power trans- 
mitted by vacuum, and the smallest, p ly, is in use at the Bank of 
England for the automatic weighing of sovereigns. 
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MORSE'S TELEGRAPH STRIPS. 
(Te the Editor of The Engineer.) 
Sir,—Will any correspondent be kind enough to inform me what 
paper mill can supply me with paper for making Morse’s telegraph 
M. H. 


a ? 
Lisbon, September 7th, 1872. 





ZOPISSA. 
(To the Editor of the Engineer.) 
Srr,—Where can I obtain zopissa ? 





DEADENING NOISE IN WORKSHOPS. 
(To the Bditor of The Engineer.) 
Sir,—I believe there are some means of deadenin, 
—-—., — any correspondent kindly give me a 
sub) : 


sound in work- 
ht hint on the 
W. C. 
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ROADS OR RAILWAYS. 


Art the present time, when both iron and coal have | 


reached unprecedented prices, the construction and main- 
tenance of railways which are essentially dependent upon 
these two materials for their existence and utility, become 
a subject of serious consideration. It is not, however, at 
home,where both coal and iron can be obtained, but abroad, 
where they cannot, that the question becomes invested with 
the greatest amount of interest. But even at home the 
signiticant fact cannot be overlooked that a contract has 
been recently entered into with a French company to 
deliver at an English port a quarter of a million tons of 
coal. The instances to which we especially allude in con- 
nection with our subject are those which concern the 
future prospects of countries in which either coal and iron 
do not naturally exist, or have hitherto remained 
undisturbed in the earth. Evidently there is one of two 
courses open to the inhabitants of such countries if 
they are desirous of advancing in the path of civilisation. 
One is to develope their own natural mineral resources, 
and the other to avail themselves of those of other nations. 
The former, in a perfectly new and unopened-up country, 
is a work of considerable time, and, moreover, cannot be 
carried out without the existence of some routes of inter- 
communication. The latter is a question of expense, and de- 
pends also upon the condition the country is in with respect 
to roads. It is not too much to assert that the cost of the 
freight of coal and iron in a country in which scarcely any 
except “bridle” roads exist, practically prohibits the in- 
troduction of these valuable materials. The construction of 
railways in a country so situated evidently becomes un- 
desirable from several points of view. In the first 
place, their cost would be enormous ; secondly, they are 
Railways 
cannot feed themselves, as our Indian experience has 
taught us. To come near home, let us take a country 
similar to Greece, in which bridle roads are numerous, and 
high roads very few and far between. It istrue that the cost 


It will be admitted that in far distant lands where the 
transport of materials into the interior becomes impracti- 
cable when any separate portion exceeds in weight the tenth 
part of a ton, it is of the greatest ible advantage that 
those which are necessary for the construction of any 
engineering or architectural work should be found in the 
country itself. It is true that there are many varieties of 
roads, and in this respect there is a similarity between them 
|and railways. There are unquestionably numerous grada- 
tions included between the corduroy lines in parts of the 
far west, and the permanent way of the London and North- 
Western Railway. The same diversity will be apparent 
between the open path or track, only distinguishable by 
trees that have been “ blazed,” or by the wheel ruts of 
are vehicles, and the modern boulevard extending from 

Westminster to Blackfriars. The three essentials—timber, 
earth, and stone—necessary for the construction of com- 
mon roads can be found in every country, and frequently 
along the line of route itself, or in close proximity to it. 
The value of this consideration cannot be overestimated, 
especially in the case of the inland territories of some of 
the large continents. In some of these the cost of the 
freight alone for a single ton of goods from an English 
port would reach £40. It is evidently, therefore, of the 
utmost importance to be able to open up a country 
placed in this unfortunate position with such means as are 
| to be procured from the land itself, the quarries, and the 
| forest. In a new, undeveloped, and perhaps but par- 
| tially explored country, the first cost of work is every- 
thing, and the skill and practical management of the 
j engineer are best displayed in availing himself of the two 
| cheapest resources at his command. These are raw mate- 
rials and unskilled labour. The farther, to use a familiar 
phrase, he can make these “ go,” the greater reduction he 
will effect in the first cost of the work. This item will 
evidently vary with the width of the road, although the 
| character of its formation will have also some influence 
} upon it. In India—where roads are the mes want, in 
| spite of the railways which have been made there—the 
|roads are divided into four classes—first, second, third, 
and fourth. Of these four, two, viz, the first and the 
fourth, may be omitted from our category, insomuch as the 
former is of too expensive a character, and in excess of 
the requirements of a country such as South America or 








of freight to Patras or any other port is not of a prohibitory | Australia. Especial cases may arise where circumstances 
character, but the transport of materials in the interior of | might warrant the adoption of a first-class road, as, for 


the country would, independently of the cost, be in many 
cases absolutely impracticable. The same statement holds 
good with double force for many states in South America, 
and, in fact for numerous countries over the whole face of 


the globe, which are possessed of immense mineral wealth, | 


but totally unprovided with the means of procuring it, 
and transporting it, and rendering it generally productive 
and beneficial to the inhabitants themselves and the rest 
of the world. It is idle to talk of establishing railways in 
countries so entirely destitute of all routes of communica- 
tion. Roads are the necessity. Good common roads, 
well drained, well metalled, or with a hard top surface of 
some sort, laid upon a sound solid substratum. Whether 
in the laying out of these primary roads it would be 
advisable to take into consideration the possible subsequent 
conversion of them into railroads, is a matter which must 
depend upon the local features of the country, and the 
circumstances attendant upon each particular case. Asa 
rule we should be inclined to advise that the two ideas be 
not jumbled up together. Let the road be laid out and 
constructed for the exact purpose for which it is intended. 
Alterations and conversions are at the best but make- 
shifts, and seldom afford that complete satisfaction which 
results from works which are intact in unity of design and 
execution. c 
Imitation is not always judicious. It is frequently 
very unwise to adopt in one instance a conclusion 


that has been arrived at in another, unless the pre- 
mises in both cases are precisely identical. It would be 


well if this were borne in mind by those who advocate in 
a reckless manner the introduction of railways in wild and 
undeveloped countries in which there is not a single road, 
in the most literal signification of the term. The advan- 
tages that we ourselves enjoy from a regular system of 
internal railway communication cannot be transferred in- 
stantaneously to another country which is totally desti- 
tute of that other and almost equally important means of 
transport, ordinary roads. Those = fe maintain that they 
can, must either be wilfully or ignorantly blind to 
the fact that before a foot of railway was laid down in 
England, there existed a complete network of high roads 
throughout the whole land. Our turnpike roads can com- 
pare with any in the world, both with respect to dimen- 
sions, condition, and general contours. fore the rail- 
ways in England were constructed, the feeders in the 
shape of roads were ready to supply them. In a 
word, the roads were made first and the railways 
afterwards, and although this was a purely for- 
tuitous sequence, yet experience has since demon- 
strated that it is the proper course to pursue, the 
correct order of events, in new countries. ‘To every 
rule belong exceptions, and there are some exceptions 
to the one we have laid down. It is quite possible that 
the construction of a railway in a new country may be of 
ter importance than that of an ordinary road. The 
ine from New York to San Francisco is an excellent ex- 
ample in point. But upon a little reflection it will be seen 
that this great continental line is not so much a route of 
internal as of external intercommunication. It is, in fact, 
a national highway. It unites the shores of the Atlantic 
with the coast of the Pacific, and is now the principal con- 
necting link between western civilisation and oriental 
barbarism. Lines of railway similar to this: are sui 
generis, and owe their origin not so much to the necessities 
of the district through which they pass as to the demands 
made for their construction by the wants and wishes of the 
world at . There is no doubt that the Central Pacific 
line will ultimately prove of immense benefit in opening up 
the internal resources of the States; but until feeders and 
branch lines are established its utility will be chiefly con- 
fined to the purpose which really dictated its formation. 


|its construction woulc 


example, when it was to serve as a main artery to 
which a large number of secondary or branch roads con- 
verged. As the principal commercial outlet of a country, 
be a matter of consideration in 
which the chief points to be attended to would be 
the amount of the traffic to be accommodated and the 
national finances. The roads included under the fourth 
class are neither drained nor metalled, and are little 
better than a mere track roughly levelled and cleared, 
and being unprovided with bridges or culverts are con- 
sequently impassable at certain points during times of 
flood and in the winter season. They are in fact nothing 
more than third-class roads in their preliminary stage. 
The difference between a second and third-class road con- 
sists in their respective widths, the depths of metalling and 
substratum, and the dimensions of the bridges and drains. 
It is evident that the latter must depend almost 
entirely upon the physical character of the district through 
which the road passes. To whatever class the road may 
belong, with the exception of the fourth, the waterway 
which must be given to the culverts and bridges is alto- 
| gether independent of the position it occupies in the scale 
of construction. It follows from this that a road might 
rank in the third class so far as ts width and other di- 
mensions were concerned, and yet belong to the second or 
first class with respect to the waterway of its drains, 
culverts, and underbridges. 

While we admit the necessity of paying great attention 
to so important an item in all engineering works as the cost, 
we are not disposed to concur in the views of those who 
regard it as the only true test of merit. The proper axiom 
is efficiency first and cost afterwards, and neither must be 
unduly sacrificed to the other. In these days of cheese- 
paring and false economy, the cart is in this ——e 
unfortunately often put before the horse, and the su 
quent unharnessing of the animal, and placing him in his 
correct position frequently entails a greater expense than 
would have been requisite for the proper performance of 
the operation in the first instance. Notwithstanding that 
there are numerous thorough estimates of the cost of 
roads in even and uneven grounds, it is impossible to 
adduce a rule which shall be generally applicable, or which 
can be regarded in any other light than that of an approxi- 
mation. Each example has its own especial circumstances 
and conditions, which cannot be ascertained without an 
actual survey of the district which is to be opened up for 
traffic. In some cases the land is obtained gratis, in others 
the materials can be procured on the same easy terms, and 
in others, again, both the land and materials are in the 
hands of the Government, and are delivered over free to 
the concessionaire, so that the expenses are limited to those 
of plant and labour. It is obvious that as one or more of 
these conditions may obtain in any particular instance, no 
general rule can be laid down with regard to cost, omitting 
all consideration of the great influence which the ages 
features of the country exercise upon this item. ere is 
one point in connection with our subject to which parti- 
cular attention should be directed. It is the necessity for 
a careful and searching preliminary reconnaissance of the 
route to be selected for a road, combined with an accurate 
survey, and a close series of levels, both trial and complete. 
Railway engineers are very apt to consider that there is no 
need for the same accuracy with respect to the surveying, 
levelling, laying out and designing of a road, as there is 
for similar operations when railways are concerned. 
This is a great error, and one that can be perceived to be 
so on reference to existing roads which have been so laid 
out as to involve a rise or fall of several hundred feet 
more than the total difference of level between thei: 
respective termini. Of this fact we may be certain; the 
more care and the more time that are reasonably spent in 



















~ —— 


~ 





>in aaa iads Sedlias o-vaoonaptoananienitenincaee aes ~ - 


200 


THE ENGINEER, 





Sept. 20, 1872, 








determining the directions and jients of a road ina 
rough country, the cheaper the road will prove in construc- 
tion and the better adapted it will be for its duty, 


RAILWAY BRAKES, 

Ir has been said that until a bishop is killed on some 
of our railways no effectual measures will be taken to 
prevent railway accidents. Whether the death of a dig- 
nitary of the Church would be followed by a direct and 
immediate improvement in the working of our railway 
system will, we hope, long remain undecided. Yet it is 

ible that a bishop might he put to a worse use. The 


* questionable point is as to whether his death by railway 


violence would, indeed, insure a total exemption from 
railway accidents of the more important kind. While 
any uncertainty attends the question it would not be fair 
to expect a bishop to make a martyr of himself for the 
good of the community. It is not unlikely, however, 
that a remedy less terrible may be found. It is probable 
that if railway companies could only be induced to look at 
the matter from a common sense, commercial stand-point, 
all the benefits would be obtained which it is proper to 
hope would be secured by the annihilation of a dignitary 
of any kind. We are about to try to make it clear to rail- 
way companies that it would be directly to their interests 
to adopt means, ready to their hand, by which they might 
get rid of the worst class of accidents in working their 
lines. 

About 70 per cent. of all the so-called accidents which 
occur on British railways must be classed under the head 
of collisions. It is impossible to have a collision without 
losing money. The experience of years has fully demon- 
strated the truth of this proposition. A little collision 
may be had for an outlay of about five-and-twenty pounds, 
A great one, involving considerable loss of life, can scarcely 
be had at a less price than twenty thousand pounds. We 
have no means of determining accurately what is the 
average cost of a collision, but we believe that we shall 
not be far wrong if we estimate the direct loss to such a 
company as the London and North-Western at about £10 
per mile perannum. This is meant to include all expenses, 
as well those incurred in effecting trifling repairs to 
engines and goods trucks, due to a small “ pitch in,” now 
and then, as to the weighter matters of compensation, legal 
expenses, and doctors’ bills, proper to a heavy collision. 
An expenditure of from £10,000 to £20,000 a year on 
railway accidents, is nothing abnormal, as the share- 
holders of not a few of our great lines know to their 
cost. Speaking after the dictates of plain common sense, 
is it not a puzzle that railway companies will not exert 
themselves to save thismoney? We do not write like out- 
siders addressing the daily press in the “silly season;” on 
the contrary, we speak with a more or less intimate 
technical knowledge of what is and what is not practicable 
in railway working and railway management; and in the 
full light of this knowledge we assert that collisions might 
be rendered exceedingly rare if railway companies and 
their engineers would only take the trouble to avoid them. 
To make our meaning clear we must explain ourselves a 
little. There will always be accidents on railways due to 
the negligence of passengers and railway servants. Men 
will insist on entering carriages in motion; porters and 

uards will walk incautiously on crowded lines; axles will 
reak; rails will give way, and trains will run down em- 
bankments and fall through bridges. All these accidents 
are in a sense beyond human control, but they represent 
very minute losses to the railway companies as com- 
pared with those entailed by collisions, which, as rail- 
way men know, recur with a frequency undreamt of by 
the general public. It must be admitted, then, that b 
eliminating collisions from the list of casualties to whic 
railway plant is subject, a very large pecuniary saving 
would be effected on nearly every line in the king- 
dom. This much premised, let us inquire to what 
cause collisions may be properly attributed. Of course 
we shall be told that they are due to the negli- 
rence of signal-men or drivers, to fogs, to points acting 
ly or not at all,and soon. Now, we dismiss all these 
statements at one swoop. They carry no conviction—they 
do not touch the truth. All collisions, with the single 
exception supplied by wagons breaking away on an incline, 
result directly from the fact that a railway train running 
at speed cannot be stopped promptly. This is the gist of 
the whole matter. Signals, and telegraphs, and complicated 
instructions, are all rendered necessary because a driver 
cannot pull up an express train travelling at forty miles an 
hour in a hundred yards, There is no disputing the accu- 
racy of this proposition. No one ever yet heard of an 
instance in which many yards did not intervene between 
the trains when it was discovered that a collision was 
imminent. If only this space could be utilised in bringin 
the advancing train to rest all danger would be at an end. 
If our readers accept this proposition as true—and_ they 
cannot elude it any more than they can combat it—then is 
half our work accomplished. We have made it plain that 
by esas F the power of stopping at will within a 
distance of about a hundred yards, collisions of the more 
serious kind, if not of every kind, would become matters 
of history only. They would have no regular existence— 
the vitality of the evil would be removed for ever. 

Now how has it come to pass that railway men generaliy 
completely ignore this great fact, and content themselves 
with providing such means of stopping trains as are 
afforded by the tender-brakes and those on a couple of 

rds’-vans—brakes so constructed that they cannot, such 
as they are, be got into operation until time, every second 
of which is worth from £10 to £100, has been wasted ? 
It is very difficult to find an answer.. No locomotive 
superintendent, so far as we are aware, has ever invented, or 
at least applied, a good continuous brake of his invention on 
the line under his charge. All the best brakes have been 
invented by outsiders, and, literally, forced on the com- 
penies. In this matter of brakes conservatism has fairly 
run mad. In every other department of railway construc- 
tion and working, daily improvements have been effected 
for the} last}thirty years ; but the popular brake of to-day is 
identical in every respect with that used in the infancv 





of the Manchester and Birmingham line. Why this 
should be the case bafiles us. e steady adherence of 
railway companies to an old and imperfect device can only 
be regarded as one of those psychological problems 
which meet every thoughtful ‘student of the social 
relations of life. It has been urged that the railway 
companies can get nothing better than the old brake. 
Even if this were true—and it is false—still the 

uestion would remain, why have they not tried? and 
they have not. Again it is asserted that a really effectual 
biake would cost too much money. This can hardly be 
the reason, because we find companies spending money 
freely on costly signalling apparatus, rendered necessury 
solely because the trains have bad brakes, and the cost of 
one serious collision would pay for fitting up with efficient 
apparatus nearly every passenger train on a first-class 
line. The cause must be sought somewhere else, and we 
confess that we cannot find it, unless an apathy which is 
almost criminal, results from the belief that what 
answered many years ago will do well enough now, and 
that a large expenditure for new brakes would be regarded 
as an illegitimate and unprecedented waste of funds, 
while disbursements on the score of collisions are regarded 
as strictly normal and legitimate expenditures proper to 
all railways, and as unavoidable as the income-tax collector. 

It is perfectly well-known that it forms no part of the 

licy of this journal to advocate the adoption of patented 
inventions. It is our policy, however, to advocate the 
adoption of substantial improvements in the arts of con- 
struction, whether they are or are not patented. It iswithout 
hesitation, therefore, that we state our conviction that by 
the adoption of such a brake as that recently introduced 
into this country by Mr. Westinghouse, collisions might 
cease to have any important existence. It is right that we 
should explain why we single out the Westinghouse 
from many other systems of continuous brake more or less 
efficient which have been tested in this country. The 
reason is this :—No locomotive superintendent or manager 
is justified in incurring a large expenditure on an unheard 
of or comparatively untried invention. We know nothing 
of the existence of any other form of continuous brake 
which has been so extensively used as that we have named. 
In their immediate effect all continuous brakes are pretty 
much thesame, when once the wheels are skidded. The differ- 
ence lies in the means by which the wheels are skidded. 
We believe, in common with a very large body of engi- 
neers, that Mr. Westinghouse has solved the problem of 
constructing a good continuous brake. It is quite possible 
that a far better brake may be invented, but with this we 
have nothing to do. The Westinghouse brake has passed 
far beyond the limits of the first stage. Its construction 
occupies hundreds of hands, and all the resources of a 
manufacturing establishment of great dimensions in the 
United States. All the principal American lines use it 
already, or are adopting it. Many hundreds of the little 
air-pumping engines have been made. The operation of 
the brake is eminently satisfactory. Why should it not be 
adopted extensively in this country? We are not hard to 
please ; we do not, be it understood, write to advocate the 
adoption of the Westinghouse brake, but we write to advo- 
cate, nay, to insist, on the general adoption of a first-class 
continuous brake on our railways, no matter who is the 
inventor, and we cite the Westinghouse brake because 
it affords a direct and complete answer to those who 
argue that there is no good continuous brake in existence, 
and that they will wait till one is invented and tested. 
We cut the ground from beneath these gentlemen at once, 
by asserting that all that can be required is provided ready 
to their hand. It remains to be seen whether among the 
multitude of our readers one can be found to argue that 
we have advanced a single statement which is contrary to 
truth, reason, and common sense, 





THE MANCHESTER SCIENTIFIC AND MECHANICAL SOCIETY. 


WE are glad to see that the remarks we recently offered con- 
cerning the establishment and working of engineering societies, 
have been taken in good part. The Scientific and Mechanical 
Society of Manchester, as will be seen from the report of their 
proceedings in another column, are about to set their house in 
order. A committee has been appointed to consider what steps 
should be taken to add to the value of the institution, and it ap- 
pears that the first and most important matter to be advanced is 
the establishment of a really valuable technical library. This 
society is not single in its efforts in this direction, for we are 
glad to find that another equally meritorious institution is 
taking active steps in the same direction. The Edinburgh and 
Leith Society of Engineers have started their library some little 
time, and with some success. We cannot sufficiently em- 
phasise all that has been said in support of such undertakings. 
We hold the formation of a library by the members of such 
societies to be the most important step towards establishing the 
utility of the societies themselves, The value to professional 
men of a ready access to works of reference on technical sub- 
jects is too great to be over-rated, and every real attempt 
in that direction is worthy of support. The committee of the 
Manchester society also propose apparently to organise sections 
representing various branches of industries. We are not quite 
so confident of the advisability of this step. It is questionable 
whether the subdivision of a comparatively small society into a 
number of sections—like a microcosm of the British Association 
—would not prove a source of weakness to the whole, and 
perhaps of inefficiency in detail. Still the suggestion that the 
society should not confine itself strictly to engineering matters, 
but should take cognisance of matters of general technical im- 
en in a place such as Manchester, is worthy of consi- 
deration. 
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THE VIENNA EXHIBITION BUILDINGS AND 
ARRANGEMENTS. 

WE propose along with the illustrations which we present this 
week to give some general description of the arrangements and 
structural nature of the buildings for the Vienna Exhibition of 
next year, reserving for a future moment further details of 
structure, which in several respects here present features of 
originality or novelty. The Prater, or Park which constitutes 
the site for the Exhibition, is, or perhaps we should say was, the 
personal property of the Emperor, but it was some time since 
placed by his Majesty, for the purposes of the Exhibition, at the 
absolute disposal of his Excellency Baron Schwarts-Senborn, 
who has cleared away a number of houses and all other objec- 
tionable obstructions, created a perfect system of under drain- 
age, sheets of ornamental water, and laid on a most perfect and 
unstinted water supply, with ample pressure, and in various 
other ways, as by the formation of new roads, the clearing as 
well as the plantation of trees and ornamental shrubs, and by 
the construction at desirable points of restaurants, &c., has pre- 
pared the way for all the architectural creations which already 
or hereafter are to arise under his own supreme direction, and 
to become the treasure houses of the Exhibition itself. 

At the bottom of page 194 is a plan of the entrance length 
of the main exhibition gallery, the general idea of which we have 
already described in a previous impression, when referring to the 
block plan. 

In the eentre of the same page is a plan and lateral elevation 
of the entire length of the machinery annexe, while at the top 
are given sectional elevations showing the arrangements of the 
colurans and framing therein, which carry the travelling cranes 
and the shafting from which the machinery to be exhibited is to 
be driven. 

The outline portion of page 195 is a transverse section and 
internal longitudinal {section of the great longitudinal gallery, 
or, as we have before called it, the central spine of the main 
building. The remaining figures in the same page refer to the 
machinery hall. 

The chief structural materials to be employed are stone, 
brickwork, iron, zinc, glass, and woodwork. The flooring will be 
of wood unless when railways or other special needs require it 
to be of other material. The great central rotundo, from its 
great magnitude, as well as from its imposing contents, filled as 
it will be with the choicest objects of the trophy character that 
all the exhibiting nationalities can supply, will undoubtedly pre- 
sent a coup d’wil of great grandeur. 

It springs from the ground a circular fagade of piers with 
Roman Doric columns at either side and connecting arches filled 
with glass of no less than 130 metres, or 4264ft. in diameter. 
Within this, and running all round, is a gallery of about 50ft. in 
width, covered by its own spinal roof, within which, on piers of 
brick and iron, rises the great arcaded circuit of the rotundo 
itself, the diameter of which is about 3@0ft., above which rises 
the immense conical roof—we cannot call it dome—formed of 
wrought iron principal rafters and purlins dividing it into vast 
panels, which we learn are to be filled in with zinc. Above this 
again rises an immense lanthorn chiefly of cast iron and glass, 
its diameter being about 32 metres, or 105ft. This again roofed 
conically in iron and glass chiefly, rises to a second lanthorn, 
surmounted by a cupola, the extreme height of which to the 
finial appears to be little short of 300ft. The domes of St. Peter’s 
or of our St. Paul’s might, as far as dimensions go, thus be easily 
set down within this enormous concave without nearly touching 
it anywhere. The lights will be derived from the arcaded sides, 
and from the central lanthorn both at its sides and roof. The 
central area of the floor of this great circular hall, which we pre- 
sume will be formed of marble, or tiling, or mosaic of some 
sort, is sunk below the level of the bases of the circular arcade 
by the depth of about 4ft., so that, entering anywhere from the 
arcade, the spectator will atfonce look down from that elevation, 
and so command a view over the entire floor area and all the 
objects it sustains. 

fithin the thickness of four of the piers of the vertical 
enciente of this rotundo—viz., two at either side where it inoscu- 
lates with the great longitudinal sp...c—are staircases, two for 
ascent and two for descent, giving access to the lower external 
gallery or circular balcony, and thence we believe externally to 
the still higher balcony of the ceutral lanthorn, from which point 
the general view over the whole park and Exhibition will be 
very noble—seen as it will be with the ancient city of Vienna, 
and all its quaint steeples and churches, domes and towers, with 
the hills beyond upon the one side, and the great shining 
Danube, with the green and far-off grey rolling country on the 
other. At three sides the quadrangle round this central hall 
will consist of continuations of the general Exhibition galleries, 
but the fourth or north-east side of it will be reserved for offices 
and administration rooms of various sorts. 

At the two extreme ends of the whole building and of the 
central spine there are principal entrances of brick and stucco 
of an imposing architectural character, as well as at the north- 
east and south-west sides of the central quadrangle. All these 
are provided with adjacent chambers for the deposit of um- 
brellas, coats, &c. At the two extreme end blocks also there 
are, as may be seen in Fig. 1, large ranges of chambers provided 
for offices, &c. But in addition to these grand entrances there 
will be access to the building and egress from it by no less than 
twenty-eight secondary entrances through the long sides of the 
structure, most of them opening into the gardens between the 
cross galleries. Thus all the nationalities may be said to have 
their own entrances and exits, or at least to these in 
their close neighbourhood. This adaptation of the principle of 
the “vomitoria” of the Roman Amphitheatre is a decided im- 
provement upon most past Exhibition buildings, for even at 
Paris in 1867 the entrances and exits were too far apart. 

The great central quadrangle of lateral and transverse gal- 
leries will thus be about 755ft. square externally. The struc- 
tural elements of the central spine, or longitudinal gallery, and 
of all the cross galleries, is nearly the same, so that our Fig. 5 
shows them all. The difference is only in magnitude. The 
total length of the great central gallery will be no less than 
2985ft., which may be seen through the central rotundo from 
end to end, a distance of more than half a-mile, less than half 
this, or the vista from either end to the rotundo, will probably be 
as much as even the conditions of a Viennese summer atmosphere 
will enable the unassisted eye to discern objects clearly through. 

The width of the great longitudinal ery is 82ft., and its 
— from the floor to the wall-plate is - Long as it is, 
with these larger transverse dimensions, it will present nothing 
of the narrow aspect of a tunnel. The cross ies are each 
nearly 250ft. in clear length by 49ft. in width, and by some feet 
of less height than the central spine. All the ies in both 
directions consist of brick side walls to about the height, 

ing between 
recurrent piers exteriorily, which rise to the ight of a frieze 


stuceoed (we believe) into a bold sort of 
se long Between the top level of the brick- 
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at intervals of 7 metres, or about 23ft. in the spine, and of 
54 metres, or about 18ft. in the cross galleries, cast iron columns 
are fixed close beside either side wall, the frieze internally breaking 
round these, so as to afford a footing for the curved plate iron 
girder ribs which form the chief members of the roofing, the 
* covering of which consists of rolled zinc. There will be ample 
ventilation by all the upper parts of the lateral windows being 
made to open; and as will be seen, while there will be ample 
wall space for the exhibition of carpets, textures, and decora- 
tive objects, the monotony of continued wall will be relieved by 
the free projection of the recurrent columns. 
- The great machinery annexe is scarcely justly described by 
the latter word, it being a substantial brick building, which, we 
are informed, is intended to be permanent, and, after the Exhi- 
bition, to be used for mercantile purposes in relation to the ad- 
joining new Danube Quay. The extreme length is 797 metres 
(2614ft.), and the width—including the half-storey portions at 
either side—is nearly 155ft. in the clear. The side walls consist 
of brick piers running up to the roof, with segment arching be- 
tween at a level to suit the side buildings. The roof is of an 
ordi type of iron framing, carrying wood purlins at close in- 
tervals, and these covered with zinc. The light is directed to 
the great central area by clerestory windows above the side gal- 
leries, which are also lighted by side windows, as shown at 
the bottom of page 195. Above all of these, and for the 
entire length, are large surfaces of louvre boards, for 
affording ample ventilation —a condition which has never 
yet been met as effectually in previous exhibitions in the 
machinery galleries, where the vast amount of steam-heated 
surfaces has often made the temperature almost intolerable. 
There will be several boiler-houses along the length of this 
building. Water and steam will be laid on from end to end. 
Our figures show the general arrangements of the columns and 
girders which carry the travelling cranes for the use of the exhi- 
bitors, as well as the lines of shafting from which motion will be 
derived. 

Directly to the north-east side of the machinery building will 
come in the “debarcadere” of the North of Austria Railway, 
and, by proper sidings, &c., with a complete system of turn- 
tables, this will be in immediate connection, not only with two 
lines of rails within this building, but with nine other lines of 
way, each extending the whole length of the Exhibition—one 
of these being continuous at either long side of the main build- 
ing exteriorily, and others within it. Exhibitors will thus be 
enabled to bring their goods without the risk of unloading right 
up to the very point for placing and exhibition, and have the 
same advantages as to removal. 

There are four grand entrances to the machinery hall, in the 
same style of Roman Doric as those of the main buildings. 
There is a complete system of sewerage provided for its whole 
length, and in addition to the supply of water laid on at high 
pressure, it may be of importance to mechanical exhibitors to 
know that well water can be had anywhere in the Prater by 
sinking to about 10ft. below the surface. 

England has been given for her space the whole of the north- 
western end of the main building, viz., one entire cross gallery 
and half of the next, together with the intervening portion of 
the central spine and her share of the rotundo. She also has a 
considerable length at the same north-west end of the machinery 
hall, and it is intended to construct in the open space between 
that and the main building, at that same end which has 
been granted to us, a noble covered building for the 
special exhibition of British agricultural machinery. If this— 
as we have no doubt it will—be worthily filled by our 
principal firms, we expect very little ef their goods will 
ever return to England. There never was such a field for 
the British agricultural implement maker at any former 
Exhibition. Hungary, Poland, European Russia, the Danu- 
bian Principalities, even Greece and Turkey, to say nothing 
of Italy and of Austria proper—all as yet in their childhood as 
to implements of agricultural culture and transport—will for 
the first time to the same extent have their eyes opened to their 
own backwardness in these respects, and will eagerly seize upon 
implements brought to their very doors. , 

The next most important building, in point of size at least, 
will be the picture and sculpture gallery, situated, as may be 
seen by our block plan fof the 6th inst., to the south-west of 
the main building, and running in its lengthway nearly in a 
north-east and south-west direction. This building consists of a 
single gallery of no less than 575ft. in length or thereabouts, 
by something like 80ft. in width. It is a building completely 
isolated by a large intervening space from every other building 
or structure of the Exhibition, with the exception of four fire 
brigade buildings adjacent to each of its coigns. It isto be a 
substantial structure mainly of brick, lighted wholly from the 
top, with the flooring well-raised above the level of the soil, and 
various precautions taken against imbibition of damp by the 
pictures, as well as the most ample safeguards against fire. The 
great barrack, constructed for no less than sixteen hundred of 
the Austrian sappers and miners, with their engineer officers, is 
no great distance off, and day and night the most careful 
watch has been arranged against any accident happening to the 
irreplaceable treasures with which, no doubt, this noble gallery 
will be filled. Its consisting of but a single storey raised a few 
feet above the ground, is an element of safety which has never 

m |} to the same extent by any Exhibition fine art 
gallery. To the modes of decoration to be adopted throughout the 
various of these enormous buildings we must advert 
hereafter. At present we may only say that a completely new 
material for internal decoration has been found and largely 
applied by Baron Schwartz-Senborn for these purposes, and 
which is stated by those who have seen it to possess great 
capabilities and great beauty as well as remarkable cheapness. 
It is a coarse cloth woven from jute, upon which the means 
have been found for: printing in colours, gilding, &c., so as to 
relieve the naturally fine straw colour of that fibre, so that 
surfaces wholly or partially covered with this material are said 
to show as much charm in beauty as in novelty. 

Surely Baron Schwartz—and Europe, which in several respects 
he may be said at this moment to represent at Vienna—is here 
borrowing a device, if not from “the heathen Chinese,” at least 
from, according to some of our good people, the bishops—the 
equally heathen Japanese—who have years ago shown what 
can be done in the way of decoration by the help of vegetable 
fibres aided by coloured surfaces giving metallic lustre. 





Tue American Builder gives the following method of making 
sandpaper of superior quality, at almost a nominal cost. The 
device for making comipaper in sinagle, and at hand to any one 
who has occasion to use the paper. A quantity ordinary 
window glass is taken—that ha’ a green colour is said to be 
the best-- and pounded fine, after which it is poured through one 
or more sieves of different degrees of fineness to secure the glass 
for coarse or fine paper. Then any tough paper is covered evenly 
with glue, having t one-third more water than is generally 
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MESSRS. DAVEY, PAXMAN, AND CO.’S 8-HORSE | British Association was started undies boapy seapen in EE. Be 


POWER PORTABLE ENGINE. 


WE have much poe in illustrating this week at Le A a| 
i » per- 


rtable engine which attracted no small attention at C: 

‘ormed a very admirable duty, and was highly commended by the 
judges, This engine is the first portable engine ever sent by the 
firm for petition, and embodies some peculiarities of structure 
which are shown very clearly in our engraving. We may add that 
the entire design reflects much credit on Mr. Paxman, by whom 
it was pr 

The boiler is of the usual portable engine type, and has nothing 
of the racer about it. It is very much improved, however, by the 
introduction of ten Paxman tubes, as shown in the cross section, 
page 198, These tubes not only augment the fire-box surface, but 
they break up and mix the gases on their way to the flues, and 
they materially promote circulation in the water spaces round 
the fire-box and over its roof. The regular evaporation 
may be taken as over 10]b. of water per pound of coal, 

a very high duty for a boiler with but 39 flues, and 
149°3ft. of heating surface. On the occasion of the trial at Cardiff 
the engine evaporated 1675 lb. of water with 168 Ib. of coal, but we 
are informed by Mr, Paxman that he has obtained a slightly better 
duty in subsequent experiments made at the Standard Works. 
It will be remembered that the engine ran 4 hours 1877 min. 
mechanical time, and would no doubt have run much longer, but 
that in some way yet unexplained one of the crank shaft bearings 
was screwed up too tight and heated, by which several minutes 
were lost. We believe that the engine has run over four hours 
forty minutes at Colchester since the trial. 
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SCALE 48 REVOLUTIONS ll4¢> 











then ted 370 bers, a has grown into 
thousands by this time. The means at their disposal enable them 
to spend 50,000f. annually on the advancement of science. The 
French Association, at this its commencement, has 800 members, 
a capital of 150,000f., and a revenue of 16,000f. per annum. 

Bordeaux placed the magnificent Ecole Philomatique and the 
concert-room of the large theatre at the disposal of the Associa- 
tion, the stage being turned into the reception-room, and over the 
main portal, decorated with flowers and bunting, hung the simple, 
but to France significant inscription : “‘ Association Francaise 
pour l Avancement des Sciences, Congrés de Bordeaux, 1872.” 

The ten or more sections at nine o'clock in the morning com- 

their } dings, which, beginning on the 5th, terminated 

on the 13th. - e 

M. Broca read a most interesting paper on the lod. 
which, coupled with an excursion in the rite Bey Seerectel 
the greatest attention. It may be looked upon as a type of what 
the Association means to do, and how they intend ing out 
their programme. On the whole, the analogy of this with the 
British Association is strongly perceptible. 

M. Quatrefages was elec president, and M, Wurtz vice- 
president for the next meeting at Lyons in 1873. 

















New Liye or ATLANTic STEAMERS,—The Glamorgan, a fine 
screw steamer, was recently launched from the shipbuilding yard 
of Messrs, Wm. Simons and Co., of Renfrew. The Glamorgan is 


| intended as the pioneer vessel of a line of steamers about to be 
| established between Cardiff and New York by the South Wales 


Atlantic Steamship Company. Messrs, 
Simons have another vessel for the same 
owners on the stucks, and it is intended that 
others shall be built as soon as circum- 
stances permit. Great importance is at- 
ached to this undertaking in South Wales, 


ay and the company have received very exten- 


sive concessions from the trustees of the Mar- 
quis of Bute, ry ¥ which may be mentioned 
the remission of all dock dues in the Cardiff 
Docks for the space of one year, and the 
free coaling of the steamer for a similar 
period from Lord Bute’s collieries. The Mar- 
quis of Bute is a ~~ shareholder in the 
company, as also Mr. Talbot, M.P., the Lord 








t of Glamorganshire. Mr. John 
Boyle, Lord Bute’s principal trustee, is the 
chairman of the company ; and Mr. J. Laugh- 





It will be seen that the cylinder is carefully jacketed all over, 
and the iarity of the valve gear will, we think, be rendered 
intelligible by a few words of explanation. We reproduce a 
— to show how perfect the action of the gear is, 

he ordinary slide valve, worked by an ordinary eccentric, is 
shown in the sectional plan. The valve chest is made as small as 
possible, only just accommodating the main slide. In what we may 
term the lid of the chest are five or six slots about Sin. long and 
ysin. wide, on these work a grid valve C, with corresponding aper- 
tures, This valve is worked by a crank on the end of the little 
lever D. The valve a throw of not more than jin. The 
lever is without a stuffing box, a ground shoulder being 
kept up against the lid by a small spring, and making 
a wed ge The grid expansion valve is worked by the 
long shown. At Fis a box, in which is a powerful 
coiled spring ; this always thrusts the valve forward, and shuts 
it. At the end of the rod is a bowl of hardened steel, H, seen best 
in the elevation. This bowl runs against two cams on a sleeve on 
the crank shaft. The cams are really twisted plates about jin. 
thick. While the bowl rests against one of these the valve is open. 
The plates are made straight along one edge, taper along the 
other. At the narrow oak they keep the valve open for about 
one-tenth stroke, at the wide end they keep it open somewhat less 
than half stroke. Only one cam is shown in section at H, the 
other being removed to show the engagement of the governor 
fork with the brass sleeve G, carrying the cam plates. This 
sleeve is traversed back and forwards on the crank shaft 
by the governor in a way which will be understood in a 
moment from the drawing. When the governors are open 
the narrow ends of the cam plates take the bowl; when the balls 
fall down, the sleeve traverses on the shaft, and the bowl runs to 
the wide end, and the valve is kept open. The grade of expan- 
sion is thus determined with great ease and precision by the 
governors, At E is placed a brass box in which is an india-rubber 
cushion, which takes the blow of the rod when being thrust for- 
ward by the spring it drops off the cams. After running g month 
all this gear showed not the slightest sign of wear, although 
the cam plates are only of wrought iron hardened with prussiate 
of potash. The gear makes no noise when the engine is at work 
except a slight clicking sound in no way disagreeable. The action 
of the gear is, as shown by the di , which we reproduce 
from our report of the Cardiff trial, as nearly as_ possible 
perfect, and we have no doubt that it is perfectly suitable for use 
in any portable engine which will be treated with common care 
and attention. 

The engravings supply every other particular that may be 
desired. This, Mr. Paxman’s first competitive portable engine, 
has proved in every respect so successful that we advise older 
firms to mind what they are about, or they may find themselves 
seriously beaten in the next competition. 





THE FRENCH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE. 

THE first meeting of this new association, held at Bordeaux, has 
not proved a failure. Amid the most unhappy auspices, France is | 
preparing for a campaign as bloodless as it is meritorious, and will 

7 to say the least, useful. Foreigners and Frenchmen have 
answered in great numbers ¢o the invitation of the young associa- 
tion. Among the distinguished foreigners may be named Messrs. 
Odling and Gladstone, of London; M. Stas, of the Bruxelles 
Academy ; M. Lorenzo Respighi, of Italy ; M. Soret, of Geneva ; 
Messrs. Von Baumhauer, of Holland ; Catalan, of Liege ; Rufio 
Tubino, of Spain ; Signor de Galdo, of Italy ; Chevalier da Silva, 
of Portugal; Hunfalvy, of H &e. 

The hotels of the town were , and the late arrivals had | 
some difficulty in finding accommodation. M. Claude Bernard, 
the famous physiologist, was = on account of his illness, pre- | 
vented from Lace by presidential chair. M. de Quatref: acted | 
in his stead, and the inaugural address of that gentleman been | 
very well received. Our common end, he said, is not only the ad- | 
vancement and diffusion of scientific knowledge, but, beyond that, 
the regeneration of our country by the cultivation of scientific 
study and mode of thinking. Hitherto the learned in France 
anne Pu class ; hays indeed —— —, but bene g te 
regard for universal progress. e reproach, however, may in 
truth be extended to the other side ; the practical man has shown 
himself quite as indifferent to the labours of the learned. The 
Association is to — the two elements er, and to raise the 
masses to the level of a proper und and appreciation of 
both. The will, says M. Quatrefages, is a power which grows and 
multiplies in transforming minds of men like a ferment. Having 
a mind to act rightly, the in’ is developed and the heart 
elevated by the diffusion of know: ; 

M. Fourcaud, Mayor of Bordeaux, delivered a speech, in which 
he gave the Association a hearty welcome, amid showers of 





use, 
“Pe Cornu, professor of the Paris Academy, actingas 
secretary to the i , after some comments on the 
relations between French and German men of science, said the | 


| be ‘lig 
| Voyage by means of Allan’s patent gas apparatus, which is capable 
| of supplying several thousand feet of gas per diem, A system of 


| Commander, “~~. Leybourne ; first officer, 


| the out freights, but those coastwise have been 


land, formerly of the British and African Steam 
pen Co. in Glasgow, is themanager. TheGlamorganis a brig- 
rigged screw steamer with a single chimney. Her dimensions are 
as follows :—Draught, when light, 10ft. Gin. ; loaded, 20ft. 9in. ; 
length over all, 335ft. ; breadth, 36ft. Gin. ; depth, 28ft. in. ; 
registered tonnage, 2500 tons. Her lower masts are of iron, and 
she is fitted with Colling and Pinkey’s patent top sails. Her 
engines are on the compound high and low-pressure system of 450 
nominal horse-power (actual 1800). They are fitted with four 
cylinders, two of 36in. diam., and two of 72in. diam., and 36in, 
length of stroke. The cylinders are steam-jacketed all over, and 
have the latest appliances for working economically. Her boilers 
are on the tubular system, having twelve furnaces fired at both 
ends, with a donkey boiler for supplying steam to the cargo 
winches. There are also auxiliary engines for pumping bilge 
water and supplying cold water to the condenser, &c. At the 
after-part of the deck there is a roomy wheelhouse fitted with 
patent steering gear, attached to which is Chadburn’s patent 
repeating telegraph, by which the captain isenabledinstantaneously 
to communicate with the helmsman, and the latter in return to 
indicate his apprehension of the commands of the former. The 
internal arrangements of the Glamorgan include all the latest 
improvements which have been adopted on ocean going steamers, 
She contains accommodation for sixty saloon passengers, thirty- 
eight second-cabin passengers, ninety-six intermediate, and 500 
steerage passengers. For these passengers, in their respective 
degrees, every comfort, and so far as the cabin passengers are 
concerned every luxury, is provided. The saloon, which is excep- 
tionally spacious, extends from side to side of the ship, At the 
head of the staircase leading to it from the deck there is a 
roomy companion - way fitted with lounges, which may be 
used as a sort of ante-room. The decorations of the 
saloon are chastely simple, and are after designs by Mr. 
Burges, the eminent architect, of London. In a recess of the 
saloon a very fine toned piano has been placed. The state rooms 
before and aft the saloon are spacious and hand ly furnished, 
Adjoining the saloon is a ladies’ cabin prettily and mye ey 
fitted up. The second-class cabins are still further before the 
saloon, and are exceedingly convenient and airy. On the same 
deck is situated the intermediate accommodation, which forms a 
class between the second cabin and the om e steerage is 
placed on the lower deck. It is, however, decidedly superior in all 
its arrangements to that afforded by many American lines 
of steamers. The officers and the crew are berthed in a superior 
manner, every attention being paid to the comfort of those to 
whom the navigation of the vessel is committed. Ample accom- 
modation is also made for the cooks, stewards, &c., who will have 
no difficulty in properly attending to the wants of the 
number of pai rs who may reasonably be to use the 
new steamers. he deck furnishes a ificent promenade 
amidships, Great attention has been paid to the ventilation of 
the ship, and in other res: the sanitary conveniences of the 
Glamorgan are worthy of the highest praise. Two hospitals and a 
ey > | are fitted up in various parts of the v She will 
hted with gas manufactured on board daily during each 





pneumatic bells has also been introduced, enabling the occupants 
of the saloon and state rooms to communicate with the stewards. 
The vessel has been built under the inspection of Captain William 
Watt. The following are the names of the principal officers :— 
. Williams ; 
second officer, Mr. Robson; third officer, Mr. Sansome; chief 
engineer, Mr. Nicol. 

IDDLESBROUGH Dock.—The extension of this dock, which, when 
complete, will give an area of ten acres of water, is pi i 
ep merge The North-Eastern Railway Company are spend- 
ing about £100,000 on this extension, and, as the plans are those 
of Mr. Harrison, C.E., there is every reason that the work will 
reflect credit upon the company for which he acts. It is confi- 
— ex that a portion of the extension will be opened 

year. 

Coats IN DorsErsHire.—A Dorsetshire correspondent of the 
Times writes that the shaft at the site of the projected new coal- 
field near Weymouth has been sunk 35ft., but week the work- 
men have been compelled to cease operations in consequence of the 
water which prevails, It is now found that steam, power is 
absolutely ni for the working of the pit, and if is stated 
at o.aeggueny Se Be counen <8 Seometion, The shaft is about 8ft. 
square. e enclosure is an out-of-the-way copse at Buckland 
Ripers, several acres oy or has long been considered a 
promising coal district. The thin veins of coalso far discovered 
resemble cannel, and have burnt brightly, while the shale exca- 
vated has produced consi heat when burnt. Thedemand for 
coal in Cardiff continues brisk, the prices are fully sustained for 
both steam and house qualities. ere is no visi meee in 


Foreign freights for sailing vessels are firmer, for steamers there 


is no change since last Pit wood has become very dear, 
and supplies are scarce. exports for the week are :— 
Coal, 46,000 tons ; patent fuel, tons; rails, 5300 tons; iron 
plates, 80 tons. 
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THE SCIENTIFIC AND MECHANICAL SOCIETY, 
MANCHESTER. 


At the last meeting of the above Society, held at the Trevelyan 
Hotel, Corporation-street, an encouraging letter was 
by the hon, sec., from Sir W. Fairbairn, C.E., LL.D., returnin; 
thanks for his recent election to an honorary’ membership, an 
regretting that his advanced years prevented him from taking as 
active a part in the pegs of the Society as he should like to 
do. A vote of thanks was accorded to Mr. L. E. Fletcher, chief 
engineer of the ‘‘ Manchester Steam Users’ Association for the Pre- 
vention of Steam Boiler Explosions,” who had—with the view that 
the Society contemplated the establishment ofa technological library 
and reading-room—kindly presented the Society with the printed 
reports of his association from 1869 to the present time, and 
promised the continued contribution of the same as they appeared, 

The following gentlemen were then elected members of the 
Society :—Messrs. F. H. Liffer, C.E.; Chr. Spriggs, M.E.; 8. 
Massney, M.E.; J. von Hohenhausen, analytical chemist (Man- 
chester Aniline Manufacturing Company) ; Matthew Hill, manu- 
facturer ; R. Robinson, engineering pupil. 

Mr. A. Hildebrandt then “eoek a resolution “that a special 
committee be appointed to take into consideration “‘the Society’s 
future programme, and to make the necessary arrangements of 
carrying out the same.” This committee to draw up new rules 
and organise additional sections to their own, representing the 
staple industries of the district in all its most important branches, 
similar to the well-known ‘“‘Société Industrielle de Mulhouse.” — 
To consider the advisability of taking immediate steps for the 
establishment of a “‘technological reference library and reading 
room,” and the publication of the Society’s proceedings. He 
thought they were now in an unsatisfactory position, and their 
future line of action required mature consideration, which would 
bring about a radical change; they had now men of all shades— 
as regards professional pursuits—in their midst; and they had 
found by experience that it was not exciting sufficient interest to 
let them all meet at one time and join in one common discussion 
except by their own desire, For the next session he hoped there 
would be a section of chemistry, another for spinning and manu- 
facturing, &c. If we looked upon that eminently useful and 
authoritative body, the Société Industrielle de Mulhouse, it was 
difficult to understand that a similar movement should not have 
been set on foot in such an important centre of industry as our 
district long ago. It was for them to decide now whether they 
should set themselves the task of exploring that field; clear it was 
that there was ample scope and an urgent want for such an exten- 
sion. He hoped that those gentlemen who wrote to the 
Chemical News advocating a similar movement would consider 
that they 7 1 the nucleus for it and would co-operate with 
them. A committee with full powers was then elected, consisting 
forthe present of Messrs. Liffer, Ross, Lynde, Spriggs, Othalhausen, 
Waterford, Dreifuss, Hobenhausen, ‘Hilton, and Hildebrandt, the 
hon. sec, of the Society. This committee is to commence its 
labours at once, and the results are to be laid before and sanc- 
tioned by the next monthly meeting on the 2nd October, so 
that everything may get in proper working order for the next 
session, 

The subject announced for the discussion ‘‘On the Steam 
Jacket ” was then briefly introduced by Mr. Hildebrandt, who 
explained the object of the appliance. The question at issue was 
whether the unavoidable liquefaction of steam, due to condensation 
from radiation, conduction, and convection, and that due to work 
done, was to be allowed to take place in the cylinder itself, or 
whether it was more advantageous to employ a separate casing to 
supply heat to the steam inside the pot and let the condensa 
tion take place in the casing, so that the propelling steam was 
uninfluenced by loss of heat from convection. Condensation 
would take place under all circumstances, even if we could con- 
struct the vessels in which the steam had to perform work of 
perfect non-conducting materials. So far from being able to do 
this, it was evident that the liquefaction due to radiation and 
conduction would be greater where a steam jacket was used, 
owing to a somewhat larger radiating surface of the jacket, and 
more than double the quantity of metal to be treate where the 
jacket was applied ; but it was thought by many eminent philo- 
sophers and practical men that the evils arising from the influence 
of convection in the cylinder did more than balance those due to 
increased radiation and conduction. If there was an advantage, 
however, in point of economy, it was a doubtful one, notwith- 
standing that we saw nearly all the steam engines in open com- 
petition trials steam jacketed or with hot air jackets. Jackets 
always did, not to an inconsiderable extent, increase the first cost 
of an engine. 

A very animated discussion followed, in which nearly all those 
present took part ; one speaker advocated the jacket because it 
was a safeguard against breakage, resulting so often from accumu- 
lated condensed water in the cylinder. This argument was 
strongly opposed by all subsequent speakers, most of whom were 
adverse to the use of the appliance under consideration. Some 
of them stated that from experiments they had made they were 
forced to the conviction that no advantage could be gained with 
the steam jacket. 

The result of the discussion was that all those present—with 
one exception— expressed themselves to the effect ‘‘ That no ad- 
vantage could be gained with the steam jacket, nor did they 
object to its use , but they were convinced that efficient protec- 
tion against radiation and conduction of heat from the cylinder 
was the best and only means to attain true economy.’ 

The usual votes of thanks terminated the proceedings. 

The next meeting will be held on Wednesday, the 2nd October, 
at 7,30 p.m., at the Trevelyan Hotel, Corporation-street, Man- 
chester, when a paper will be read by Mr. Hacking, ‘‘ On the 
Ventilation of Mines,” 








SMELTING IRON BY PETROLEUM.—A joint-stock company is now 
being formed in Titusville, for the manufacture of pig iron by 
means of petroleum oil in place of coal, The preparations _— 
so far progressed that the commencement of the new year wil 
probably mark the new era in the oil regions. If successful, the 
experiment will revolutionise the iron trade in the Uni States, 
and render this country the cheapest iron-producing country in 
the world. So far, all the experiments in this direction warrant 
the most sanguine expectations. At present rates the fuel for 
making a ton of charcoal iron costs 17 dols., while it is calculated 
that the oil for making an equal quantity of iron would cost only 
7 dols. Owing to the absence of impurities of sulphurous and 
other gases in the oil, the iron made from it is of the very best 
quality known in the market, The expenses of constructing the | 
necessary buildings and appliances are one-half less with oil than | 
with coal, while there is a similar economy in labour and other | 
charges. There is also another point. It is calculated that the 
refuse matter from the oi], which is now regarded as of scarcely 
any marketable value, will be just as available for fuel as the 
crude. Petroleum fuel is as manageable as ordinary illuminating 
gs, and is just as safe. Its force or heat can be increased or 

iminished at pleasure, and by the same process. Hence it is 
applicable to a great many purposes beside the manufacture of 
iron, But the experiments heretofore made with petroleum fuel, 
though uniformly successful, were not on a scale calculated to 
pene any extensive results, The new oil blast furnace to be 

uilt at Titusville will be specially adapted for the required pur- 
poses, and the result will be looked for with general interest as 
involving the future of the iron trade in America. If successful, 
as it undoubtedly will be if there are not very grave errors in the 
calculations of scientific men and experts, then the oil region will 
become the centre of a new beg The Lake Superior ore 
can be laid down at es little cost almost at the mouth 
of the oil wells, which will thus be invested with a new and in- 


creased value.—New York Daily Bulletin, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


2549. Witt1am MILLEN and Jonn Moir, Glasgow, Lanarkshire, N.B., 
“Improvements in holding punches and drills in punching and drilling 
machines, and in the means employed therefor.” 

2551. Henry Foster, Boxmoor, Hertfordshire, ‘‘ Improvements in ap 
ratus for condensing steam and other vapours, and for refrigerating 
fluids.”"—27th August, 1872. 

2557. Epwin Bussy, Birmi ts in respirators.” 

2559. JosepH §THEODORE — Pah apa North . Surrey, 
“ Improvements in the construction of hines fo: hing, concen- 
trating, and amal ting ores of precious metals.” —A communication 
from William Ric! , Monitor, Alpine, California, U.S. 

2561. WittiamM Epwarp Newron, Chancery-lane, London, “Improvements 

plicable to printing machinery.”—A communication from Richard 
March Hoe, New York, U.S. 
2563. Witt1aM RoBEeRT "LAKE, Southampton-buildings, London, “ Im- 
= rovements in type-setting machines.”—A communication from Stiles 
ennison Sperry, Hartford, Connecticut, U.S. 
7. FREDERICK St. GEORGE’ Situ, a Ireland, ~lmpeovements 
in plugs and — — the tu 
cation from Ro vis Copeland, Taberteotenet, New York, U.s.— 
28th August, oe 

1421. James Rosey, Manchester, “‘ A new or improved filtering medium, 
suitable also as a disinfectant and deodoriser.”—10th May, 1872. 

1784. JosepH Heap, jun., Chorley, Lancashire, ‘‘Improved door 
fasteners for railway wagons, ca: , or any other kinds of doors.” 

1785. HenRI ADRIEN BONNEVILLE, Piccadilly, London, ‘“‘A new and 
improved apparatus for securing corks in bottles. ”_A’ communication 
from Thomas Sprent and Clement Bostaing, Rue de Rivoli, Paris.—13th 











June, 1872. 
1859, heicer my Morcan Brown, Southampton-buildings, London, ‘ Im- 
hines for pricking and trimming the edges of heels 
of boots a shoes.”—A communication from Richard Clarck Lambert, 
Quincy, Norfolk, Massachusetts, U.8S.—20th June, i872. 

2097. HENRY CHARLES HILL, Stevenage, Herts, “Improvements in 
paving roads, streets, and footways, and in ‘the construction and 
paving of tramroads.”—l1th July, 187: 2. 

2115. Jonn Garrett Toncve, South London, “ Improve- 
ments in the production of fertilising materials or manures, and in the 
means and apparatus employed in the manufacture of the same, partly 

plicable to other ae "A communication from Hascal Alfred 
Hogel New York, U.S., and Hobart Baldwin Bigelow, New Haven, 
Conatctious, U.S. —13th July, 1872. 

2157. Georce Dovetas Hucues, London-road, Nottingham, “ Improve- 
ments in steam engine or other motive power governors, and apparatus 
connected therewith.”—18th July, 1872. 

2266. RoBertT Mitpurn, Church-lane, Whitechapel, London, and Henry 
JACKSON, Park-square, Leeds, Yorkshire, = improvements in = 
ratus for drying or pulverising, or for drying and pulverising, se 
deposit, manure, cement, chemicals, grain, malt, and other “like 
matters.” —30th July, 1872. 

2387. Toomas RICHARDSON, JoHN WILLIAM RICHARDSON, and ADAM 
Spencer, West Hartlepool, Durham, “Improvements in the manufac- 
ture of iron and steel, and of revolving . oe ing furnaces or con- 
verters, and apparatus to be meses the August, 1872. 

2360. ARTHUR Maw, Benthall W Salop, “ Improvements in appa- 
ratus to be employed in naumnaee the a used in the manufacture of 
encaustic tiles and other articles requiring similarly prepared clay.”— 
8th August, 1872. 

2392. RoperT MicHAEL Letcnrorp, Three Colts-lane, Sogou, 
London, “ ‘ en in the facture of Oth 
August, 1872. 

2396. ROBERT HApFIELp, Sheffield, “An improved agen for making 
steel wheels, and for combining steel or wrought with cast iron 
or other similar metal.” — 12th August, 1872. 

2405. Perer McKrnay, New Broad-street, London, ‘‘ An improved appa- 
ratus for husking, hulling, or shelling and for cleani g and preparing 
rice and other grain.”— 13th August, 1872. 

2429. Toomas JAMES DENNE and AvuGvust HENTSCHEL, Phcenix Works, 
Cambridge-road, Mile-end, London, “ Improved combinations of in- 
gredients for treating, preparing, stiffening, and thickening raw, felted, 
spun, and woven fibres and fabrics, also for use in dyeing and printing 
such fabrics and fibres.” —15th August, 1872. 

2474. THomas PALMER, ALFRED Pickup, and Samu EL Carter, Oldham, 
Lancashire, ‘‘ Improvements in sewing machines.” 

2478. ALEXANDER MELVILLE Crark, Chancery-lane, London, ‘‘ Improve 
ments in cotton i. ”_A communication from Jules Alfred Chau 
fourier, Paris.—20th August, 1872. 

2480. JoHN Henry Jouyson, Lincoln’s-inn-fields, London, ‘Improve- 
ments in supplying hot blast to blast and other furnaces, and in the 
apparatus or means employed therefor.”—A communication from La- 
Société Metallurgique Pour l’Exploitation des Procédés Ponsard, Paris. 

2482. JOHN Dopp, Oldham, Lancashire, ‘‘ Improvements in mules for 

and doubli g cotton and other fibrous materials.” 

2484. WILLIAM AMBLER, Bradford, Yorkshire, “Improvements in ma- 
chinery for the manufacture of paper tubes.” 

2486. WILLIAM CHAINE, Portrush, Antrim, Ireland, “Improvements in 
saddle bags for carrying water.”—21st August, 1873. 
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the ufacture of life preservers, air beds, cushions, 
2558. Sous Cree Mh nde “tener 
“Improvements in warm- 
or heating sh or rooms for drying bricks, tiles, quarries, and 
other articles made of clay.” 
2562. THOMAS Winter, Wardour-street, London, “‘An improved fire- 


esca 
2564. EDwarp Hayes, Stoney ng ey Bu hamshire, “‘ Improve- 
ments in machinery or apparatus for tilling . 


2566. Richarp SHaw Bonp, Fetter-lane, ——, “An improved 
—— as ‘or marking or cancelling papers or documen 
ugust, 
2567. HENRY CYRUS Symons, George-street, Blackfriars-road, Surrey, 
- in rovements in se’ accessories, and stands.” 
ALTHASAR WILHELM eld, Cheshire, and Epwarp 


per- 


” 


qos 





“Fomssox, Belle Vue -_ Park, near Sydenham, Kent, 
in Rae Berm of sanitary charcoal and the appli- 
cation thereof to the treatment , 
= James MACAULAY, Pumey, Renfrew: , N.B., “ Improvements in 


eaving ornamental fabrics. 

oT 1. Witi1aM Rosert Lake, Southam) -buildings, London, “Improve- 
ments in apparatus for —s e blast of locomotive engines.”—A 
communication from Charles oe Knowles and John Edward 
Saunders, Nashville, Tennessee, U.S. 

2573. JAMES HARGREAVES and THOMAS Rosrinson, Widnes, Lancashire, 
“ Improvements in the manufacture of hydrochloric a and in appa- 
ratus employed therein.” 

2574. Ropert ALLEC PuRKIS, Cheam, ee and Joun NaTHANIEL Less- 
WARE, Bow- on, ‘An improved safety label to be applied to 
closed _Tecoptecles for indicating Shen such a nt have been 

ee ith, together with apparatus for securing and marking such 
labe Saari August, 1872. 

2575. Jonn Tuomas, Middlesbrough, Yorkshire, ‘‘ Improvements in the 
means and apparatus for heating steam boilers, consuming smoke, and 
eae the stokeholes, engine rooms, or otber parts of steam- 
8! 

a JUDKINS, Park-terrace, Brixton, Surrey, ‘‘ Improve- 
we in wet and dry gas tors. 

= pen Maragw 8, Birmingham, “ Improvements in breech-loading 

a 

2581. JOHN ‘Warworrs, _ Royton, Lancashire, “Improvements in appa- 
ratus for appl to spindl ployed in spinning 
cotton and other fibrous materials.” 

2583. CHARLES MARKHAM Cox, Northampton, “ Improvements in cooking 
apparatus.” 

2585. JOHN Heyry Jounsox, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in el rulers.”—A communication from Theodore Bergner, 
Philadelphia, Pennsylvania, U.S. 

2587. Witt1am Rosert Lake, Southam; ery a London, “ Im- 





provements in electrical ap; tus for and other burners.” 
—A communication from Jacob Porter — Charleston, U.S., and 
John Ware Hether, and William Cutler, Chelsea, Massachusetts, U.S.— 


30th August, 1872. 

2589. Jonn MILLwarD, Paradise-street, ham, “‘ Improvements in 
the driving mechanism of se machines.”—A communication from 
fo ery ; p Fishburn and Cyrus Davis Fishburn, Cincinnati, Hamilton, 

0. 

2591. Wittiam Samvet Laycock, Mtageene pat ond Sheffield, ‘ Improve- 

ments in machinery for twisting horsehair and othe: 


mate’ 

2593. THOMAS Meritox, Hamburgh, “ Improvements in the means of 
regulating the speed of compound or high and low-pressure marine 
engines. 

2597. Picrsie Mart1y, Great Winchester-street, London, “‘ Improvements 
in the construction of chains for chain cables and other purposes,”— 
31st August, 1872. 

2599. Jos Epwarps, Views, > dshi in the 
a of wrougbt iron a or ~™ — for gas, steam, 
and water pi _ ‘al 

2601. Joseph KNowLes BROADBENT, in 
steam boiler aan, and in arrangements for ‘regulating the at 
of air and fuel there’ 


2603. WILLIAM eee EWTON, Chancery-lane, London, ‘‘ Improvements 
in ‘or ing or — a substances.”—A com- 
munication from Pierre Motiron, Lill 

2605. WiLttiam Watton, Hand Royd, Midg ales, ation, Yorkshire, “Tm- 
provements in machinery for ? d doub 

2607. JAMES THEODORE GRIFFIN, Upper 
ments in reaping and mewing 
Walter A. Wood, Hoosick Falls, New York, U.S. 

2609. WittiaM Ley and JonN por my Liv i, “‘ An improved fasten- 
ing for closing the mouths of sacks, bags, and other like receptacles.” 
a 


, 1872. 

2611. Freperick Trotman, Zoological Gardens, Regent’s Park, Renton, 
and GEORGE Brooke PRICE, Coleshill-street, “Improve- 
ments in the closing and opening of necked vessels or bottles.” 

2615. WiLLIAM ARMAND GILBEE, South-street, Finsbury, a “Im- 
provements in , governors or regulators for steam engines other 
prime movers.”—A communication from Robert Runquist, Stockholm, 


Sweden. 
2617. Freperick CHARLES Danvers, Grange x, Ealing, Middlesex, 
Lydney, Gloucestershire, 





WwW. het, “tT; 








woe raden,“ lmgeeve- 
es.”—A communication from 


“Improvements in the manufacture of are cial fue 
ae FRANCIS ——— Henry PROTHEROE, 





2490. EpwarD Rostron, Myrtle-grove, Waterfoot, near Manchest 
“Improvements in machinery employed in the manufacture of felt.” 
2492. Georce HASELTINE, Southampton-buildings, London, “ ~~. 
ments in railway e springs.”—A communication from Hiram 

Quincy Sanderson, New ay U.S. 

2494. THomas ALDRIDGE WESTON, Ridgewood, New Jersey, U.S., “ Im- 
provements in friction clutches and the arrangement and mode of 
operating frictional surfaces for transmitting, regulating, and arresting 
motion in machine’ 

2496. MILLINGTON HENRY Synce, United Service Club, Pall Mall, London, 
“ Improvements in deodorising apparatus 

2500. MicnaeL Henry, Fleet-chambers, Flect-street, London, “ Improve- 
ments in the mode of and hinery o1 tus for pre brous 
materials for being spun.”—A pein. 0 from Marie Philippe 
Auguste Pinel and Edouard Jules Joseph Leceeur, Boulevart St. Martin, 
Paris. —22nd August, 1872. 

2504. WittiaM Morris, Kent Waterworks, Deptford, Kent, “ Improve- 
ments in making connections with water mains under pressure.” 

2506, EpmunD ALLEYNE Cook, Viewville House, Midlothian, N.B., 
provements in treating animal chare: 

2510. WiLLiam VINCENT, Arborfield, Berks, “Improvements in apparatus 
for manufacturing gas.” 

2512. Witttam Horatio HarFiecp, Mansion House-buildings, London, 
“Improvements in apparatus for multiplying power, applicable to 
wind s, cranes, hoists, and other machines.”—23rd August, 1872. 

2514. Henry ALDER, Edinburgh, N.B., ‘‘ Improvements in the construc- 
tion of dry meters.’ 

2516. Thomas Duncan McFaRtane, G Lanarkshire, N.B., “Im- 
provements in loading grain into or disc anging it from ships and other 
places, and in aj apecaen employed therefor. 

2520. CHARLES WILLIAM STONES, Manchester, and ARTHUR Lowcock, 

‘ord, Lancashire, ‘‘ Ce’ the arrang t and 
construction of movable weirs and sluices.” 

2522. PreRRE MARIE JOSEPH CHAMBLANT, Grande Rue de Passy, Paris, 

“ Improvements in gf oy "94th August, 1872. 

2524. Teancuen Hoskins, Midland Brass and Iron Bedstead Works, 
Bordesley, Birmingham, ‘“‘A new mode of constructing and adapting 
the frames of bedsteads for the tion of tensional or other spring 
mattresses, as also in the means of ‘applying such tensional or other 
spring mattresses to iron bedsteads.” 

2526. REGINALD HEBER Rapcuirre, The Oaks, Ledsham, Cheshire, “‘ An 
as in the arrangement for the screw propeller in steam- 





“Im- 








2598, = FREDERICK PARKER and ArtHuR WapE, Birmingham, “ Im- 
in the ture from coal and petroleum of hydro- 








carbon gas, or gas for illuminating and heating.” 

| 2530. a SKELTON Harrison, Albemarle-street, London, “ An im- 

rr attachment for se machines. es communication from 
W. Hoyer, Philadelphia, Pennsylvania, U. 

2532. THoMAS SKELTON HARRISON, Frame. cect, London, “ Improved 
apparatus for oxo hilad metals.”—A communication from Harrison 
Brothers and Co., Phi elphia, Pennsylvania, U.S. 

2534. Avaust SCHONBECK em aaay Me Drontheim, —e br a0 
ments in apparatus for generating steam. 

2536. JoHN GARRETT TONGUE, 

London, “ Improvements 4 closin, _ securing 
— '—A communication from couge oes Fs 
ce. 

2538. Henry Youna Darracorr Scorr, Ealing, Middlesex, “ Improve- 
ments in the treatment of sewage, and in the preparation of manures 
therefrom.”-—26th August, 1872. 

2542, Witt1am WituiaMs Box, Gasworks, eee, _ Kent, “ Improve- 

facture of gas.” 


hnilai 





— pe 
rdeaux, 





ments in apparatus used in the man’ 

2544. ARMAND N Dusosg, B » Gi , France, “A new 
system of landau carriage.” 

2546. ALEXANDER a Crark, Chancery-lane, Lon “‘ Improve- 
ments in fire-arms.”—A communication from John = ers, Delta, 


Onieda, New York, U. z 
= JosEepu RICHARDSON TURTLE eg ste Belfast, ‘“‘ Improvements 
in looms for weaving.” —27th A on pert 187: 
2554. Joun MacintosH, Bayswater, and Wr ates Boocerr, London, “ Im- 





in the manufacture of paper. 

2621. Hiram Copp, Grove-lane, Camberwell, Surrey, “‘ Improvements in 
bottles to contain aérated liquids.” 

2623. WILLIAM Epw ARD — Chancery-lane, London, “ Improve- 
ments in tus for pulverising and separating 
mineral substances of di different 8) ¢ gravities.”"—A communication 
from Robert Spencer, New York, U.8.—3rd September, 1872. 

2625, JouN HANFORDE DRINKWATER, Cannon-street, London, “‘ Improve- 
ments in the manufacture of flocked fabrics or papers. 

2629. JoHN CLARKE, Llangollen, Denbigh, North Wales, ‘“‘An improved 
portable hot water boiler.” 

2631. Witt1am Cowper Pe att, St. John’s-lane, Clerkenwell, London, 
hasan tenn in means or apparatus for securing the doors of rail 





2633. bmn ll MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in machinery for sharpening saws.”—A communication from 
Laurent Martinier, Lyons, France. 

2637. Joun Kenny, Dover-road, Surrey, “‘Improvements in button- 
holeing and in apparatus for the same, specially applicable in boot- 
making.”—4th September, 1872. 


Inventions Protected for Six Menthe on the Deposit of 
Complete Specifica’ 

2640. Henrt ADRIEN BONNEVILLE, eer ‘coho. “Improvements 

in tool-holders for machine tools.”—A commmeniention from Edmond 


2670. GEORGE HASELTINE, S Pp buildi gn = Imgvove- 
ments in the loured and fi ."—A com 
munication from George my Monte, 
Clayton, New York, U.s.—9th September, 1 











Patents on which the Stamp Duty of £50 has been Paid 

2651. Pome — Lemay me ——. “Movable partitions for 
the in “. mg 

.—— naen tlaiee, Semealiion Drawing fine wire.”—11th 


2666. STEPHEN SIMPSON, 
September, 1869. 
2674. SAMUEL ot emg A Works Ring near Sheffield, ‘‘ Per- 


2761. Wittiax BLAck ‘and Taomas Havrraon, Gateshead-on-Tyne, 
ham, “‘L '— 23rd S 


2911. JuLivs FREDERICK MOoRE ,PoLLock, sLeopold-street, New Leeds, 
Leeds, Yorkshire, “ Bricks, &c.”—6th October, 1 

2685, WiLLIAM EpwaRD NEWTON, Gansu, ; Renin, “ Pumps,”— 
14th September, 1869. 

2713, Tuomas WHEATLEY and WILLIAM WHEATLEY, rae ages senetnahive, 











N.B., “‘ Faste: for carriage doors.”—18th September, 186: 

2744. Jutius Jacosi, — — “* Removing Saeaghabes from 
ores, "—21st ‘September, 1 

2813. kK ARMSTRONG, § ton-buildings, London, “ Knitti 


machines.”— 27th September, i808 + 
2692. THomas ReEsTE ham, speciale firearms and 


ae 

cartridges.”—15th Sepenber, 1869. 

2706. Cyrus EsKRETT —? i SEARLE, —y een ee, etn, 
m oleaginous seeds, &c. 


“ Envelopes or in extracting oil 
—l6th Sep’ 

2707. Gustav Atonecut —— Liverpool, ‘Breaking and 
softening flax, &c.”—16th ye 1869, 





Patent on which the Stamp Duty of £100 has been Paid. 

2342. Jonn wy Oldham, Lancashire, “Mules for spinning and 
doubling.”—13th September, 1865. 

Notices of Intention to Proceed with Patents. 

1326. Epwarp Crappock, Fowkes-buildings, Tower-street, London. 
“Pipe wrenches.” 

1885. NaTHAX AGER, Grosvenor-road, Pimlico, London, “ Bricks, &.”— 
2nd May, 1872. ; 
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01 Lng Srepuens, Langrish, “Milk condensing appa- 
ratus.”—3rd May, 


1356. Ropert Mupce Marcuant, Kirby-street, Hatton-garden, London, 
and Benepict Jouw ANGELL, Lubenham, ‘‘ Horseshoes.” 

1359. Gzorcze Hayes Carter, Mottingham Lodge, near Eltham, “Gas 
stoves.”—4th May, 1872. 

1871. Tuomas TurToN, Liverpool, “ Spring safety valves.” 

1384. Bensammn JoserH Barnarp MILLs, Southampton-buildings, London, 
“Heating air toa high temperature in furnaces, &c.”—A communi- 
cation from Dieudonné Demeure.—6th May, 1872. 

1386. THomas Morris, Carlton-cham , t-street, St. James’, 
London, “‘ Apparatus and appliances for the water service of buildings 
and structures.” 

1387. Joun CLark, Belmont-terrace, North Kensington, London, “‘ Rail- 

brakes.” 


- way 
1395. ALFRED SLATER, Eevepen, “ Prin’ from fame. 
1398. EmtLe Warreev, Royal Exchange, Middlesbrough-on-Tees, “‘ Driving 
holes or ange in rocks.”—-A communication from Joseph Francois 
and Guillaume Dubois.—7th; May, 1872. 
1414. Wittiam Ross, Glasgow, kshire, N.B., ‘‘ Water-closets.”— 
9th May, 1 
1427. Howarp Bussy Fox, Oxton, “Jugs for filtering and cooling 
liquids.”—-10th May, 1872. 
1438. FREDERICK PuHitip Preston, Joun THEopoRE Prestice, Epwin 
James Preston, and WILLIAM ALFRED PRESTIGE, High-street, Deptford, 
“Su water to water-closets, &c.” 
1441. REW STEWART, JAMES STEWART, and JonN WorHERSPOON, Coat- 
, N.B., “Steam boilers.”—11th May, 1872. 

1449. Gzorce Bonnam Lewis and WILLIAM Monper Warp, East Boston, 
husetts, U.S., “ Nets.”—13th May, 1872. 

—<— BexsaMin THomas Newnuam, Bath, “Carriages, &c.”—14th May, 


1872. 

1476. Ropert CHARLES Menzies, Valleyfield, N.B., and ARTHUR ELIsoN 
Davies, Worcester, ‘‘ Paper.”—15th May, 1872. 

1490. JOHN Wasuixcton Wurnyates, Liverpool, “ Propelling and steering 


vesse 

1002. James Corrritt, Studley, “Punches for piercing the eyes of 
needles.”—16th May, 1872. 

1520. Davip ALEXANDER CARR and CrawrorD Perer Bartow, Old 
Palace-yard, Westminster, ‘‘ Electric distant signal apparatus for rail- 
ways.”—18th May, 1872. 

1559. Tuomas Cocks, Monk’s Hall, Gosberton, near Spalding, “ Digging 
potatoes, &c.”—22nd May, 1872. 

1603. Epwarp MatueEr, Fountainbridge, Edinburgh, N.B., “‘ Splitting, 
ae cleaning, and dressing fibrous materials, &c.”—27th May, 


1614. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Engraving, 
cutting, and carving hines.” — A ication from Thomas 
William Minter.—28th May, 1872. 

1636. ne gee and — Tuomas Dawson, The Cedars, Chiswick, 

v ic etching and engraving.”—29th May, 1872. 
1688. {== AYMAN, Poole, “ Brushes"—4th June, 1872. 
1753. Epwarp GILBERT, Edinburgh, N.B., “Signalling on railway 


ti 8, 
1762, JosepH BLoMFIELD, Colchester, “ Sewing machines.”—11th June, 





is 
1807. Henry Locknart GieIc, Guernsey, ‘ Pianofortes.”—15th June, 
1872. 
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1839. Epwarp Unwin and Grorce Ovens, Chilworth, “ Delivering sheets 
from printing machines.”—18th June, 1872. 

1950. Gzorce Yute, Wakefield-street, London, ‘“‘Cylindrical and other 
rulers.” —27th June, 1872. 

1952. ALEXANDER CARNEGIE KiRK, Glasgow, N.B., “Steering apparatus, 
&c."—28th June, 1872.. 

1978. Tomas Wutte, Warwick-place, Leeds, “ Utilising old and waste 
leather, &c.”—ist July, 1872. 

2165. Henry Rosrnson, Skipton, “‘ Railway wagons.”—19th July, 1872. 

2381. JouN Pickertnc, Manchester, “Spring muttresses, &c.” — 9th 
August, 1872. 

2387. Rosert Francis Fair, Victoria-street, “‘ Locomotive engines.” — 
10th August, 1872. 

2406. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Kefrigerating 
apparatus for ships or vessels, &c.”—A communication from Wilson 
Bray.—13th August, 1872. 

2428, CuarLes Henry Cawsg, Islington, London, ‘‘ Regulating the supply 
of water to water-closets, &c.” 

2429. Thomas JAMEs Denne and Avoust HentscneL, Phenix Works, 
Cambridge-road, Mile-end, London, ‘‘Treating, preparing, stiffening, 
and thickening raw, felted, spun, and woven fibres and fabrics, &c.”— 
15th August, 1872. 

2447. Davin Nasu, Haddenham, ‘‘ Apparatus for rocking cradles.”—16th 
August, 1872. 

2454. Wittiam Ferrie, Monkland Ironworks, Airdrie, N.B., ‘‘ Furnaces 
for smelting iron.” 

2457. CHARLES Bartow, Southampton-buildings, Chancery-lane, Londo», 
“Sawing wood.”—A communication from Walter R. Davies.—1l7th 
August, 1872. 

2466. Witt1am Epwarp Newron, Chancery-lane, London, ‘‘ Furnaces or 
fireplaces for general heat by the combustion of coal.”—A communica- 
tion from Jean Tissot.—19th August, 1872. 

2570. James Macau.ay, Paisley, N.B., ‘‘ Weaving ornamental fabrics.”— 
29th August, 1872. 

2578. ARMAND Henry OnFrrroy, Somerset House, London, ‘ Steam 
— "A communication from Messrs. Onffroy and Co.—30th August, 

+2. 

2601. JosepH KNowLes BRroapBeNt, Manchester, “ Steam boiler furnaces.” 
—2nd September, 1872. 

2670. Georce Hasettine, Southampton-buildings, London, “‘ Coloured 
and figured  —> communication from George La Monte, George 
G. Saxe, and Charles H. Clayton.—9th September, 1872. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those ‘ished by 
nv Sic quthartly of the Gemantestonen of Patente, ae 


Class 1—PRIME MOVERS. 
Including Fedia Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
647. J. W. Epmonps, London, ‘Obtaining motive power.”-—Dated 1st 
Mareh, 1872. 

The inventor connects a lever at one end with a balanced lever com- 
municating with another lever, which last lever is acted upon by motive 
power in any suitable manner. All the above levers are caused to act in 
a contrary ion to one another, but so arranged as to gain or lose 
area, 


654. W. L. G. Wricut, W. Broom, and G. C. Bruce, Glasgow, “ Motive 
power engines.”—Dated 2nd March, 1872. 

This invention consists, under the First part, of certain improvements 
in the construction and arrangement of the parts of thatclass of rotary 
engines in which the pressure fluid acts either witbin an annular or 
eccentric space between an inner drum and outer hollow case (with close 
ends), either of which may revolve, while the other is fixed and stationary, 
by the action of the steam or other motive pressure fluid upon fixed 
and sliding acting and re-acting ns, blocks, or slides, intersecting 
the said single space radially and longitudinally in the direction of the 
axis of the revolving drum or outer case; and which mainly and parti- 
cular’ in such engines work as compound expansive 
engines. First, in the case of a simple single annular acting space or 
cylinder, the high pressure steam as usual enters the space on one side 
of a piston, and finally exhausts on the other side, and has 
addition to the ordinary 


and the two segmental spaces into which 
space, The second prime piston 
ports, but has an expansive passage from the space on one side to that on 





the other, so that as one of the four acting spaces is closed by one of the 
four secondary pistons to the entering = of the initial steam, and the 
advanced one passes the outlet port of the ex ion duct, the initial 
steam in the said close space then expands into the second or third 
advance (as the case may be) in front of the additional prime 
piston, so as to fill and act in both spaces, while the steam which had 
previously thus expanded in the advance third or fourth low pressure 
densing seg tal space is exhausting into any ordinary arrange- 
ment of condenser and air pump; or, by another improvement, i+ con- 
densed in the said low pressed space by the entrance of a jet of cold 
water, which, with the air and uncondensed steam, would be forced out 
through the final exhaust port by the pistons themselves as they come 
round acting as a pump, the discharge duct being provided with a dis- 
charge valve to prevent the water returning into the cylinder ; or other- 
wise the steam may be exhausted into the inlet valve and drawing side 
alternately of a new joint condenser and double-acting cold water force 
pump and motor, into which the water is then admitted to condense the 
steam and partially fill that side of the pump into which the steam was 
filled, and just before, or as the, solid plunger is about to reverse its 
stroke, to force out the water by the joint action of the vacuum and the 
exhaust steam (then let in at the opposite end), thus drawing and push- 
ing the plunger so as to discharge the condensed water and force it 
where desired, assisted by the motive action (or driving) of the crank or 
other shaft of the pump which, at certain parts of the stroke when once 
fairly started with the exhaust steam from its motive engine, would 
form an automatic motor for working its own motive shaft as a motor. 
Another improvement consists in ranging one, two, or more such single 
annular cylinders in a line with a single shaft and transvere division ends, 
discs, or fluid pressure tight packing rings between them, and making 
the first engine either a single or double power high pressure engine, 
with either one or two prime pistons, each ae an inlet and exhaust 
port, thus having two constantly pressing and exhausting spaces acting, 
which are made to expand into two corresponding acting spaces in the 
second cylinder, which in turn exhausts into corresponding chambers in 
the third or low-pressed condensing engine, which, as explained in refe- 
rence to the condensing space of the former engine, may form its own 
condenser and discharge pump, or exhaust into any ordinary arrange- 
ment of condenser, or into the said improved construction of condenser 
and pump combined, hereinbefore descri ; the exhausting ducts con- 
duct the steam from one cylinder to the other, either through their divi- 
sions or the outer casing as preferred, having their entrance and outlet 
ports only controlled to reverse the action on the secondary pistons by 
these passing them ; otherwise by another improvement the ports and 
ducts may be formed in the faces of the sliding pistons, so as to control 
the admission, expansion, and exhaustion of the steam (to or from the 
respective acting chambers) at the first or last part of their motion, and 
thus give all the advantages of valves without their complication or use, 
and the slides may have packing plate pieces, with springs and pinching 
screws; and either rise and fall by the action of the fixed incline pistons 
and main re-acting springs, or be actuated by cams and rods or oscil- 
lating spindles through double anti-friction rollers revolving freely in 
opposite directions on the sides of the grooves forming the cam 
Another construction and arrangement of the parts (for making the 
said forms of rotary engines compound, expansive, condensing engines) 
consists in forming two duplex annular, pressure fluid, acting spaces in 
the sides of the centre or inner drum with a disc web between them and 
an annular deep one dividing them circumferentially, having slots or 
chambers into which the radial pistons slide, those intersecting the 
inner high pressure annular spaces sliding outwards into their recesses, 
and those dividing the outer expanding cylinder sliding inwards ; the 
outer low pressure condensing cylindrical or annular space being 
formed between the outer circumference of the central drum and inside 
of the outer casing, with the sliding pistons for that space by preference 
working out into recesses form: in or on the outer case between 
the closing end covers, which, as in the other arrangement, are secured 
by flanges to the outer casing, sv as to close up all the annular spaces 
fluid pressure tight by grooves and loose Paes rings in them pressing 
against the working steam-tight edges of the webs forming the annular 
spaces by the power of springs and pinching screws. The fixed prime 
pistons of the two inner cylinders are fixed by slots and adjusting 
screws and springs to the end covers, and those in the outer space to t 
circumference of the inside drum, all with their inclined rising and 
falling free surfaces falling towards the secondary sliding pistons, so that 
they can glide up and down them and keep the spaces tight while doing 
so by packing pieces, as described in the former modification, by pre- 
ference tapered, so as to compensate for wear and keep all fluid pressure 
tight. In this arrangement the sliding pistons can either be actuated by 
the said inclined surfaces of the fixed pistons and reacting springs or by 
spindles and levers or toothed segmental racks working in the web space 
between the slides, each having a lever with a single or duplex anti- 
friction pulley on its stud working into a cam groove or grooves formed 
in the inner face of one or both end covers; all so as to expand the steam 
(as before expressed, by the action of these sliding pistons passing or 
controlling the ports and ducts formed in themselves, or in through the 
centre web and the outer covers) into the corresponding acting spaces of 
the second annular cylinder, and finally and similarly into those of the 
outer or condensing cylinder, which, as in the other condensing cham- 
bers, may either form a condenser and discharge pump to the whole 
engine or exhaust into the improved coniensing pump hereinbefore 
described, or into any other ordinary arrang t of i and 
ump heretofore in use, thus making this arrangement double or single 
Ligh pressed, expanding, and condensing with three direct-acting 
powers of steam, and the power of the vacuum (by the condensation 
thereof) or four powers from the same steam, and this power duplicated 
in each cylinder of the set—these engines all being reversed as usual in 
such rotatory engines by a four-way cock or valve which reverses the 
course of the steam through the engine by making those which were the 
induction ports and ducts in one case the exhaust ones in the other; or 
by another improvement a range of four-way cocks may be used one for 
each cylinder and two high-pressure ones on each side of the* central 
one for admitting initial steam to it when it is not desired to use it as an 
expansion cylinder to the first ; two of their cross ducts being bolted and 
set all in a line with ports through the two extra cocks having the 
other two branches of each connected to the inlet and exbaust port of 
their respective cylinders, so that a quarter turn of the two side cocks 
and the centre one in one direction or the other by one connecting 
gearing and hand lever would make this engine work as a compound 
expansive condensing motor as explained, turning in either direction ; 
and then, by turning one or other of the initial steam cocks for the central 
cylinder, it, as well as the first one, would be made to work high pres- 
sure and condensing all as stated, and thus arranged, make any or all of 
the cylinders act as rotatory a, blowers, or exhausters when desired. 
When these engines are applied as portable motive power engines to run 
on wheels for railways, tramways, common roads, or on rough ground 
for agricultural purposes, the wheels (or their shaft) are driven direct 
by being formed on or fixed to the shaft or outer casing whichever is 
made to revolve either in pairs on the same engine and axis or indivi- 
dually by separate engines to each, or by being coupled to the engine or 
shaft by friction clutches, in which case the traction wheels would be 
loose on their spindles, so as to be driven at different speeds ; or other- 
wise the said traction and rolling wheels or their shafts might be coupled 
by connecting rods and cranks or crank pins in the wheel at different 
angles on opposite sides (as locomotive wheels are coupled), and either 
actuated by crank pins and connecting rods direct from the motive 
engine or shaft, or by toothed or friction gearing or chain wheels. From 
which the engines could be thrown out of gear by the said couplings and 
into action with pump gearing as for a portable fire-engine, or into gear 
with a transmitting motion shaft, drum, or wheel gearing for driving ma- 
chinery for various industrial purposes after the motive engine had 
brought itself to the place where the work was to be done. Another 
improvement consists in making the fixed part of these improved or 
other rotatory engines, whether that is the shaft or outer casing, to 
slide in guides in a transverse vertical plane, parallel to that in which 
the ca e frame and guides slide, by its springs upon the bushes and 
axles of the wheels, sc as to be as steady as possible in relation to the 
shaft they actuate, but only prevented from turning by the guides or 
slides secured to the boiler or frame of the carriage carrying them ; and 
this improvement may also be applied to the cylinders of vertical, hori- 
zontal, angular, and oscillating engines, made to slide in like 
manner with its crank shaft (which is actuated through its connecting 
rod or piston rod) by connecting the latter or its bearing bushes by one or 
two strong rods to the cylinder, and which would maintain them 
always at the same distance and in the same straight line of the motion 
and strain, however the carriage frame and boiler might rise and fall on 
its springs, and for angled and oscillating cylinders a slight oscillating 
motion could be given to the connecting links and cylinder at the guide, 
or a sliding motion to the bushes of th> guides on which the cylinder 
oscillates, or otherwise the bush guides could be made segmental to the 
centre of the cylinder, all which would allow the carriage to rise and fall 
on its springs without sting Ge true and steady motion of the 
main parts of the motive mechanism and prevent their breakage or 
derangement from the said motion on irregular roadways, ey in 
carriages which do not have india-rubber tires or ner wheels. An 
improved construction of spring wheel suitable for such portable motive 
engines consists in segmental blocks of wood to fit in 
between the kes of an iron wheel resting on blocks of india-rubber or 
near the nave or eye, where they fit nearly close to the spokes, 
but may bave some oy Benes space near the outer circumference with 
ay or india-rubber between the wood and spokes. The blocks 
us fitted are retained in position by the disc ur ring sides of the wheel 
and a slot or cottar so as to have a motion radially (and eren’ 
when desired) when rolling with the outer erence of the blocks, 
either mT ~*~ running surface covered with india-rubber and seg- 
mental iron plain, with holding projections for rough ground, or flanges 














for tramways or railways, or the wheel may have a complete tire or hoop 
outside the india-rubber, of the said running and guiding surface in 
some cases. Another improvement consists of a long vertical close cylin- 
drical vessel, with strong domed ends (as a magazine of steam or power), 
for producing fluid y currents and force for these improved rota- 
tory or other —_ or pumps for fire-engines. When used for producing 
a water or liquid current, this is forced in by a pipe near the bottom uf 
the vessel by a “ Giffard’s injector,” or other jet-forcing apparatus, and 
discharged through a mre near the bottom, by the pressure imparted 
to the body supply of liquid kept some height in the vessel, and by the 
direction and force imparted to a body of air or other gaseous fluid 
enclosed above the liquid for fire-engines, the discharge pipe would be 
fitted with the ordinary jet nozzles for causing the stream to > jected 
in a close jet for a great height or distance. When used on or 
gaseous currents these might be forced in along with the liquid, or filled 
in at long intervals by a pipe above the working liquid level, and in this 
case the vessel would require to be large and filled at intervals, while 
the forcing liquid was let off from below and the air discharged at the 
highest part of the vessel through a pipe which might be close and dip 
down inside the liquid, and pass out laterally below the water level 
through a knee pipe, controlled by a valve for closing before it reached 
the level of its discharge mouth, so as to refill the afr space and let off the 
water, which could be used over and over again, each time the vessel 
was refilled with the air to be forced therefrom, and to save time two 
vessels could be used, one to be set on as the other was shut off. (r 
otherwise. this magazine may be used as a store of pressure fluid, as for 
air or other elastic fluid, or gas forced into it by stationary engines and 
air pumps, or other forcing apparatus, at certain stations forthe filling and 
discharging of pressure receivers, carried in a convenient part of tramway 
and common road traction carriages or engines, for acting as a pressure- 
forcing fluid for driving the motive engines of these carriages from station 
to station until re-charged at these from such store magazine of preasure 
fluid, either with or without the assistance of steam from a boiler or 
generator also carried on the carriage when used. An improved form 
of such boiler suitable for supplementing the said pressure fluid carried 
in such portable motive carriages, and also suitable as a steam or steam 
and air pressure fluid generator for actuating the said improved motive 
power rotatory engines or other forms of ordinary motive power engines, 
consists of a vertical cylindrical boiler filled with vertical tubes 
between two tube plates, one over the fire and the other some aistance 
from the top of the boiler, which space forms the smoke-box leading to 
the chimney, another tube-plate being formed some inches below the 
upper one to form a water space between them into which the feed 
water is foreed, this water space being directly connected at the very top 
by a close pipe leading and opening into the enclosed steam and water 
space close above the lower tube plate, so as to allow of a few inches of 
water being always over the lower tube plate close tothe fire. An aunu- 
lar water space is formed by an inner or outer shell or jacket all round 
the fire-place connected direct or by a pipe to the water space above the 
fire-tube plate. Both the upper and lower spaces are fitted with gauges 
to show the water level in and insure the safety of the boiler by the 
constant presence and supply of water to those spaces and plates close tu 
the ends of the tubes in them. The tubes are riveted in the lower and 
upper tube plates, and only passed through holes so near their size in the 
under plate of the upper water water space when the water is fed in that 
the water trickles - sl their surfaces, and all the tube plates being 
riveted to the outer shell by knee flanges or angle iron, the heated 
products of combustion pass up through the tubes, and the space sur- 
rounding them between the lower tube plate and the upper water 
space forms the generator and receiver for the steam raised from the 
small body of water contained and supplied as stated toe the said 
spaces, which gives a great steam-raising and supplying power, 
drawn off by a pipe and regulating valve near the top. When this 
boiler is used with air-pressure supply vessels, the supplemented 
steam required may be regulated by the valve to enter the engine 
and maintain the desired pressure of the acting fluid, or the quan- 
tity of air desired may be regulated and admitted to the boiler itself 
for the like use and purpose along with the steam, thus making this 
new boiler applicable as a steam generator or combined steam and 
air generator. When these engines are required to drive their transmit 
ting shaft or reciprocating connecting rods or revolving wheels at a 
greater speed than they revolve themselves where both quick speed and 
great power are required, this is effected by another improvement of the 
invention, consisting of an application of the “ togle” joint, having one 
end of the two arms hinged to a stationary fulcrum, and the opposite free 
end of the other lever jointed to the crank pin of the shaft to be actuated 
at the quick speed, while the free end of the connecting rod from the 
crank pin of the rotatory engine is connected to the middle joints of the 
two levers so as to reciprocate the jointed ends of the levers to the extent 
of one half of the stroke laterally on each side of the straight line of the 
levers, which thus gives a longitudinal double stroke of the free end, 
or a revolution of the crank pin and shaft for every half turn of the 
engine, that is, two revolutions or double strokes of the former for one of 
the latter, and in such cases a fly-wheel would be keyed on the second 
motion shaft to equalise its mction and velocity. 

673. R. Surctirre, Idle, Yorkshire, “‘ Steam engine lubricetors.”"—Dated 

5th March, 1872. 

This improvement consists in the application to the ordinary apparatus 
of an additional chamber and tap. 

682. J. W. Mevuinc, Wigan, Lancashire, “* Engines."—Dated Sth March, 
1872. 

The object of this invention is to regulate the position of admission or 
expansion valves and cut off gear, and it consists in various combinations 
of ratchet wheels and catches or their equivalents, the position of which 
is regulated by the governor, for admitting more or less steam to the 
cylinder, according to the load on the engine. 

714. C. Avery, London, “ Rotary steam engines and pumps.”—Dated Sth 
March, 1872. 

This invention relates to a rotary engine whose action is produced by 
the force of steam ejected from the piston upon an abutment in a 
circular passage or channel wherein the piston moves. The said abut- 
ment is so constructed and arranged in the passage that it is operated to 
move across and away from the path of the piston by the piston itself, 
or by a cam arranged cutside the case or drum in which the piston is 
enclosed. The area of the said channel or passage is uniform at all parts, 
and the admission and exhaust apertures are so arranged in combina- 
tion with the piston and abutment that the full pressure of the steam on 
the piston is maintained nearly throughout its entire revolution. 

721. W. Gray, Hendon, Middlesex, “‘ Rotary engines and pumps.”—Dated 
8th March, 1872. 

This provisional specification describes an engine which consists of « 
drum fixed on the main shaft. The drum works in a casing, and the 
annular space between the drum and the casing is divided into two 
equal parts by partitions. Into these two spaces the steam is admitted ; 
the drum is armed with three sliding pieces which project to the casing, 
but withdraw themselves to pass the partitions. The steam acting on 
one side of these sliding pieces causes the drum and with it the main shaft 
to revolve. Means of working the sliding pieces, valves, &c., are 
described. The apparatus may also be employed as a pump. 

293. R. Jonnson, Bradford, Yorkshire, ‘‘ Dryi’g and superheating steam.” 
—Dated 31st January, 1872. 

This invention consists in drying and superheating steam by causing it 
to circulate through pipes or chambers placed within the boiler before it 
is taken to the pipe which conveys it to the steam engine. 

205. G. Preppavr, London, ‘* Steam boilers.”—Dated 31st January, 1872. 

These improvements relate to the apparatus described in specification 
No. 351, 1870. The matrix for flanging the edges of the plates against the 
upper fixed die is made tubular with a movable bottom. This matrix is 

sropelled upwards by the main plunger of the press. The movable 

»ttom serves to additionally fashion in any way the main body of the 
plate, and to hold —_— while being flanged against the fixed upper die. 
lt is propelled upwards by four smaller independent hydraulic plungers. 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery an@ Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

658. J. Scort, Glasgow, N.B., “‘ Thrust bearings for screw propeller shafts.’ 

—Dated 2nd March, 1872. 

The feature of novelty which constitutes this invention is—the em- 
ployment of a box containing liquid under pressure, which acts against 
a flange on the propeller shaft, or the flange may bear against anti-friction 
rollers. 

679. W. R. Lake, London, “ Railway rails."—A communication.—Dated 

5th March, 1872. 

The nature of this invention consists in combining a continuous 
wooden rail with and wi and nearly enclosed by a hollow arched 
metallic rail, whose flanges or feet are spiked, directly to a series of 
sleepers or cross-ties ; in combining a metallic saddle over such wooden 
rail and within such metallic rail, with a coupling stirrup under such 
combined rails and at each joint of such metallic rail, in extending the 
sides of such saddle downward till they touch and rest on such coupling 
stirrup ; and in combining a bevelled bottom surface of such wooden 
rail, extended a little below the flanges or fect of such metallic rail, with 
a correspondingly bevelled inner top surface of such coupling stirrup, so 
that the tightening to bolt-joints of the stirrup will compress the wooden 
rail within the metallic rail. 

690. C. Sarcent and C, Tempie, New Cross, Surrey, “ Steering ap; es.” 

—Dated 6th March, 1872. 
This invention consists in fitting the counter of any kind of vessel with 
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two rudders in addition to the ordinary rudder, these rudders being so 

al as to lie close against the counter when not in use, and to be 

brought into use in case of accident to the ordinary rudder, or as auxiliary 

thereto, by means of the ordinary steering wheel, or of an independent 

wheel, working either or both of the supplementary rudders. 

691, W. O. Parmer, London, ‘‘ Working the brakes of railway carrioges, &c.” 
—Dated 6th March, 1872. 

This invention relates to a combination of mechanism by the aid of 
which railway yt other brakes are worked with great facility. 
The mechanism cons essentially of two bell-crank levers, the lower 
ends of which are connected to rods attached to brake blocks, their upper 
ends being traversed by a screw with right and left-handed thread, this 
screw carrying at one end a lever or hand wheel, by which it may be 
worked. ‘The revolution of the screw in one direction brings the upper 
ends of the bell-crank levers closer together and puts on the brakes, while 
the reverse motion causes the upper ends of the bell-crank levers to move 
away from éach other, and takes off the brakes. This arrangement, when 
applied in a railway brake van, itates no ti exertion on 
the part of the guard, as the wheels cannot drive back the brakes, which 
are immovable except by the revolution of the screw, to be effected only 
by means of the hand wheel or lever handle. 

716. J. Hotpen, Dublin, ‘* Pavement.”—Dated 8th March, 1872. 

The invention consists in the facture of a pound isting 
of peat, turf, bog earth or mould, with mineral substances and bituminous 
substances incorporated to make a paving material. 

207. J. Epwarps, London, “Permanent way of railways.”— Dated 31st 
January, 1872. 

Constructing sleepers, whether of wood or iron, with raised platforms 
at each end. Connecting the tie bars direct to the chair, chair being 
furnished with a lug if desired. Applying a piece of wood to the ends of 
ordinary sleepers in order to pa the gauge. Also forming chairs of 
wrought and cast iron combined, or of wrought iron formed out of what 
. termed ‘gutter iron,” the rails being dropped and bolted into the 
chairs, 








Class 3,—FABRICS, 
Including Machinery and Mechanical O 

Preparing, Manufacturing Dyeing, 

Fabrics, &c. 

67. W. Taytor, Oldham, Lancashire, “‘ Lubricating rollers.”—Dated 4th 
March, 1872, 

This invention relates to the stands and bearings of the fluted rollers, 
and the cap bars and saddles of the top rollers used in machines for pre- 
paring and spinning, and it ists in ing pieces of glass, or other 
vitreous substance in the cap bars to guide the ends of the top rollers, 
whereby the lubricant may be dispensed with, also in making the said 
stands, bearings, cap bars, and saddles with recesses or cavities to con- 
tain a certain quantity of lubricating compounés. 

678. C. Braptey, W. Warne, avd F. Wartnc, Bradysord, “ Combing wool, 
silk, dec.”—Dated 5th March, 1872. 

This invention relates to that class of apparatus for combing wool and 
other fibres in which the feeding of the fibre to be combed is through 
boxes or feed troughs. Hitherto in the use of such feeding means as in 
what are commonly known in the trade as ‘“‘ Nobles” machines it is 
found that the feeding is irregular. To remedy this evil an extra feed 
knife or incline is applied between the conductors and the feed boxes or 
troughs, in order to press on the fibre at that part, and thereby obtain a 
more regular and accurate feed thereof. Such extra feed knife or incline 
being either a fixture or movable, so as to rise and fall to press on the fibre 
under operation. The motion employed may be by eccentric, cam, 
or otherwise, adapted to give the necessary dabbing or rising and falling 
motion. 

603. H. J. Griswoip, London, “ Knitting muchines.”—Dated 6th March, 
1872. 

According to these improvements the inventor constructs and arranges 
cams on the internal periphery of the cam ring or shell in such a manner 
as will permit the reversal of such cam ring and the knitting of flat 
work, while the yarn carrier remains rigidly attached to the said cam 
ring. Healso uses a switch cam, by means of which the needles, or any 
number of the same, may be automatically thrown out of action to knit 
a flat web the full width of the circumference of the needle frame, and 
with all the needles thereof. He adopts the method of readily elevating 
and depressing the needle cylinder in order to regulate the length of the 
stitch, and he employs a simpler method of retaining the needles in their 
places than has heretofore been used. He uses an att t for ing 
the needles when by accident or otherwise they are closed ; and he also 
has another attachment, by which he is able to knit the reverse or pearl 
stitch on the said machine. 

708. T. H. Bramires, H. Bramires, cad H.* Marspen, Hudderajield, 
** Carding engines.” —Dated Tth March, 1872. 

The inventors employ « creeper to receive the fibre from the scribbler 
and deliver it in a folded state to another creeper mounted on a carriage 
caused to reciprocate in the same direction under the end of the first 
creeper. Or they may employ an oscillatory creeper or creepers to 
receive the fibre from the scribbler, to fold it, and deliver the same to 
another creeper mounted on stationary bearings, 


Class 4.-AGRICULTURE. 
Including Agricultural i Windlasses, Implements, Flour 
lls, dc. 





ions connected with 
inting, and Dressing 








643, J. Suntey, York, “Cutting the edges of grass lawns.”—Dated lat 
Murch, 1872. 

A a ge revolving cutter, with both opposite sets of edges 
sharpened. When one set is blunt the cutter may be reversed. It is 
driven by gearing trom a wheel on the travelling drum spindle, and its 
rear part runs in a half circular casing, to which a stationary cutter is 
attached. To the centres of the cutter blades are fastened spade-shaped 
delivery blades, which throw the cut grass into a box in front. A guide 
is placed in front of the revolving cutter, which, together with the 
travelling drum, can be adjusted vertically. 

605. W. H. Carson and J. V. Toone, Warminster, Wilts, “ Feed rollers 
Sor chag-cutting machines.” —Dated 4th March, 1872. 

This invention consists in the combination and arrangement of loose 
rings placed at the ends of fluted or disc feed rollers for chaff-cutting 
machines, whereby the winding round the roller of the material under 
treatment is prevented. 


666. A. Pippin, London, “ Apparatus for sowing seed.” —Dated 4th March, 
872. 


The said invention relates to a novel method of and apparatus for 
sowing seed singly or separately at any desired intervals or distances 
apart. The inventor takés string, cord, or narrow strips or bands of any 
suitable material and applies to the same at any distance apart some adhe- 
sive substance, such as ordinary glue, which may be printed on or other- 
wise applied to the string in small portions or patches. Those seeds 
which come in contact with the patches or spots of glue or other adhesive 
substance, will be thereby attached to the string or line. This string or 
line with the seed adhering to it is then taken to an apparatus which has 
adrum mounted on travelling wheels, and the string is first wound on 
the said drum, and then deposited by the same in the ground where it is 
allowed to remain. 

731. 8. Corberr, Wellington, Salop, “ Ploughs and cultivators.”—Dated 9th 
March, 1872. 

One part of this invention consists in placing behind the mouldboard 
of the plough a rotating or revolving fork working in a vertical plane, 
wnd crossing the furrow made by the mouldboard. The said sdlating 
fork is furnished with one or more rows of spikes or prongs, either 
single or double, and curved or straight. The spikes or prongs are 
situated in the plane of the rotation of the fork. The fork is so connected 
to the plough that it is capable of being raised and lowered, and also of 
being twisted so that the plane in which it rotates may be inclined at 
any angle to the furrow. By the operation of the rotating fork the soil 
is lightened up on the surface of the furrow, and the twitch forked out 
or separated therefrom. For potato-raising ploughs a rotating fork is 
applied to the back of each of the mouldboards of the ridge bod: . For 
cultivators, small ee ¥ bodies are used in place of tines, a cutee fork 
being fixed behind each plough body. The rotating fork is applicable to 
ploughs of various kinds. Another part of this Scontion consists in 
making the fore ends of im hs separate from the main beam, and 
tixing the separate fore end to the beam by a tenon and mortice. 

294. J. Know ies, Bagley Bank, Lancashire, * Rooting up weeds.”—Dated 
3lst January, 1872. 

This instrument consists of a pair of gotaied levers jointed to a stud 
and connected to handles. To the stud is fixed a block of wood or other 
material, which serves as a fulcrum on pressing down the handles to 
raise the weed out of the ground. 

Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 

61. D. Dunpry, Lewisham, Kent, “‘ Brackets and stoppers for ladders.” — 

Dated 4th March, 1872. 

In making the brackets the patentee takes a frame of iron or other 
material, the upper portion of which runs up parallel to the underside 
of the rungs of the ladder, and is bent over at the ends to form a hook or 
stay. The lower portion of the frame isso made that the upper part of it 
forms a platform whereon the board for working upon may be secured, 











the whole of this portion of the frame is by preference made in the 
of btuse angle downward. In 
ladder stops the patentee takes two bars of iron or other material 
and wu them by a tie-piece. One end of each bar is made to project 
downwards to Mn, es board on which the ladder rests, whilst the other 
it or cast upwards, and is furnished with a flange 

to keep the ladder in position. ; 
663. tae London, “Locks, keys, and box staples.”—Dated 4th March, 

72. 

It consists in one archimedean eccentric key entering into many key- 
holes, each at a different angle, and throwing or moving man, 
bolts, each bolt being in aseparate cell or division of the lock and south 
by a plate or shield at the point of contact, and also in the box staple or 
other place of security. 

668. B. Fornercity and T. W. Rumsie, London, “ Fire and burglar proof 
buildings, &e.”—-Dated 4th March, 1872. 

This invention relates to the general construction of fire and burglar 
proof buil , rooms, and safes, and comp! a novel element the 
use of iron plates which have been partially converted on one or both 
sides so as to leave one portion of the thickness of the steel plate and 
the other wrought iron. The said buildings or rooms are composed of a 
series of walls and air = the walls being built or constructed one 
within or outside the other till the required thickness and strength of 

p d wallis attained. These I d walls consist of fire-resist- 
ing stone or composition and metal plates, with intervening spaces left 
at intervals fer air, water, or steam, or to be filled in with spiegeleisen, 
franklinite, furnace] slag, glass, basalt, chilled cast metal blocks, or other 
drill-proof substances. The metal surfaces are protected from corrosion 
by wood lining, or paint, or enamel, the wi if used being rendered 
fire-proof in any known manner. The ceilings, floors, and roofs may be 
formed similarly to the sides, but in some cases plates similar to armour 
plates of from 2in. to 6in. in thickness, rebated together at their edges 








Class 10,—-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
640. J. Grinprop, Stacksteads, Lancashire, and J. Wortuincton, Man 
chester, “* Dressing stone.” —Dated 1st March, 1872. 

This invention consists in mounting the stone to be dressed on a sliding 
bed which can be moved under the cutters, and in ting the chisels 
in armson a shaft working in slots in a drum upon the shaft, anda 
hammer for each chisel on a ilar arm. The rotation of the shaft 
brings the chisel against the stone, and the hammer coming forward by 
the rotation of the shaft, strikes against the chisel, and so on, a series of 
these chisels and hammers being « along the drum, the shaft of 
which is placed in bearings on slides to move or adjust the cutters verti- 
cally and horizontally. Springs or weights acting epey 8 may be 
employed to assist gravity to carry forward the chisels in advance of the 
hammers after each stroke. Shafts and drums g chisels‘ and 
hammers may be arranged on slides at any required inclination to operate 
upon two or more sides of the stone at the same time. 


641. G. R. Smirn, York, ‘* Applying colour or tints to the surfaces of photo- 
graphs, &c.”—A communication.—Dated lst March, 1872. 

The novelty of this invention consists of rubbing, with the aid of a soft 
pad, dry colours or tints and fine pulverised pumice stone or its equivalent, 
together or separate, on the albumeni: or other surfaces, until it 

d by penetrating into the grain of the same, thus producing by an 
easy process stippled tints of any shade or colour over the background of 
photographs and other surfaces, having the effect of being produced at 
the expense of a vast amount of labour and artistic skill. 


646. A. G. Sourusy, London, ‘‘ Apparatus sor warming.”—Dated lst March, 
1872. 








The inventor uses a combustion chamber and chimney communicating 
only with the top of a vessel, pipe, or pipes, otherwise with no permanent 





and supported on strong iron gitders may be used for the floors, ceiling 
and roofs. Water tanks are provided on the roof of the building, or it is 
placed in direct connection with the street mains. 
669. T. Brovcuton, Dalston, ‘“‘ Foundations of buildings.”—Dated 4th 
March, 1872. 
hae pana specification describes the formation of a trench to be 
filled with concrete, &c., by means of a stamping apparatus carried on 
rails or otherwise. 
670. F. G. Unpernay, London, ‘Controlling the supply of water.”—Dated 
5th March, 1872. 
This provisional specification describes a cistern divided into two by a 
partition with a small hole in it: one side is kept full and the water 
drawn out of the other. 





Class 6.—FIRH-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
675. W. E. Newros, London, “ Breeck-loading ordnunce.”—A communi- 
cution.— Dated 5th Murch, 1872. 

The breech piece is pivoted to the body or barrel of the gun by an 
eccentric pin and provided with a forward projection lapping over the 
body or barrel in combination with a rearward extension on the body 
or barrel, the said projection and extension locking into their corre- 
sponding parts of the body or barrel and breech piece with tongues and 
grooves. 





Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

651. L. Barnett, London, *‘ Coats.”—Dated 1st March, 1872. 

According to this invention the coat is cut with the back, sleeves, and 
front from one piece of fabric, and finished with pletes or folds, the 
other side having false layers of fabric to imitate an ordinary frock eoat, 
the first example being a Chesterfield or overcoat. 

681. W. E. Carrincron, Stockport, ‘‘ Constrvetion of felt hats.”—Dated Sth 
March, 1872. 

This invention consists in so constructing felt hats that the same piece 
of felt may be worn as a high or a low crowned hat or as a travelling 
cap. The felt ae | is of sufficient height to be folded partly together 
like a telescope, when converting the high crowned hat into a low hat, 
and a piece of leather or other material is applied inside the crown to 
make the high crown of the same internal size as the low one. 


Class 8.-CHEMICAL. 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

642. J. W. Perkins, Brixton, Surrey, ‘ Phosphates of lime.”—Dated 1st 

March, 1871. 
The advantages are that a much larger proportion of soluble phosphate 
is obtained. 

656. J. P. R. Pocu, Brussels, Belgium, ‘Chemical compound for blasting 

purposes,” —Dated 2nd March, 1872. 
Mn the manufacture of this new blasting ome, or “ pudrolythe,” 
the following ingredients are employed, by preference in the proportions 
mentioned, though these proportions may vary according to the quality 
of the compound required :—For 100 parts by weight of the pe ee 
take—Three parts by weight of spent tan; five parts by weight of wood 
sawdust ; three parts by weight of nitrate of soda ; three parts by weight 
of nitrate of baryta; six parts by weight of charcoal ; twelve parts b; 
weight of sulphur; sixty-eight parts by weight of saltpetre. All whic 
ingredients are used in a powdered state, dissolving the nitrate of soda 
and the nitrate of baryta together or separately in hot water, and when 
completely dissolved add to the solution the tan and sawdust above 
mentioned, and allow them to beil or evaporate till the tan and sawdust 
have absorbed all the liquid and the whole has become quite dry, then 
add the other ents above-mentioned, and mix the whole together 
in a rotatory chest or cylinder, or other suitable mixing apparatus. 

When properly mixed and prepared the compound is of a dark green 

colour, and may be used for blasting in exactly the same way as ordinary 

gunpowder, without the risk of those dreadful accidents which frequently 
occur in this operation when an explosive compound is used. 

652. 8. Evtis, Manchester, “ Untapped nuts.”—Dated 2nd March, 1872. 
The untapped nuts to be smoothed and finished are cut off from the 

heated metal and punched in any desired manner, and then led to dies 

formed in two halves made semi-square or semi-hexagon. or other sha 
according to the required shape of the nuts. The dies are placed in the 
bed or table of the machine, one die being stationary after adjustment, 
and the other movable ; and below the dies there is a plate on which the 
cut blank rests, there being below the plate a hole in the bed to allow 
the nut to escape after it is finished. Above the dies there is a slide 
carrying a snap or crowner and also a wedge for giving a closing motion 
to the movable die, the opening motion being effected by a spring, and 
the plate under the die is moved to and fro by acam. For hexagon nuts 
and others when required, there is « mandril pare through a hole in 
the plate into the hole in the nut, the mandril being worked by a cam 
and lever. The heated blank is pushed into the dies and then the slide 
moves downwards to enable the wedge to act upon the movable die to 
squeeze and finish the sides of the nut, and the snap or crowner to snap 
or crown it, and then the plate or the plate and mandril are moved out of 
the way to allow the nut to drop through the hole in the bed to any 
required place. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
664. E. M, Apams, Chelsea, ‘* Galvanic apparatus, d&e.”—Dated 4th March, 
872. 


rE ig OF OF gs higher than a little above the level of the burning 
fuel; and he makes the vessel, pipe, or pipes, sufficiently large in propor- 
tion to the fuel consumed to allow the hot gases from the fuel descending 
in it or them to lose a sufficient portion of heat cither through the sides 
of the vessel, pipe, or pipes, or to a substance or substances contained in 
or surrounding it or them. By this syphon action, caused principally by 
the different densities of the gases in the chimney and in the vessel, pipe, 
or pipes, co uent upon their different temperatures, he obtains the 
necessary draught for the combustion of the fuel, and he is enabled to 
take the air to support combustion and deliver the spent = from the 
combustion to the same place at or near the same level. e sometimes 
takes the pipe admitting air for combustion inside the pipe conducting 
away the spent gases. He sometimes surrounds the vessel, pipe, or 
pipes, with a vessel containing water. He sometimes clothes the vessel, 
pipe, or pipes, or the subst or substi heated by it or them with 
a slow conducting material. 
648. G. G. Tanpy, Penge, Surrey, and J. A, Drypen, Battersea, Surrey 
“* Lamps.” —Dated 1st March, 1872. 

The object of this invention is to obtain brilliancy and steadiness of 
light when burning combustible liquids, such as petroleum and paraffin, 

thout using a glass chimney, or globe, or any transparent substitute 
for regulating or controlling the flame. 


650. J. H. Jounson, London, “ Damping paper.”--A communication.— 
Dated 1st March, 1872. 

This invention relates to a simple and effective apparatus for damping 
the sheets of paper intended to receive copies of letters or other docu- 
ments, and consists of a bottle provided with a tight fitting cork, 
through which cork a slot is cut for the passage of a felt or other suitable 
absorbent material. This bottle is to be filled or partly filled with 
water, and one end of the felt is caused to protrude beyond the cork 
whilst the other is immersed in the water in the bottle. 

653. E. Powers, Coventry, Warwickshire, ‘‘ Manufacture of iron, steel, 
copper, and other metals.”--Dated 2nd March, 1872. 

This invention relates to the smelting and manufacture of iron, steel, 
copper, and other metals, and one arrang t ists in bining 
with the air or blast of air generally used in the reduction of the metals 
in the furnaces, a blast or current of steam, superheated or otherwise. 
In another arrangement, instead of using the steam in combination with 
air, steam is used alone, and also in some cases, instead of steam, 
hydrogen is used either in a free or combined state. 


655. J. Moteswortn, Rochdale, Lancaster, ‘‘ Stench trap and drain cventi- 
lator.”--Dated 2nd March, 1872. 

This invention consists of a stench trap composed of terra cotta, burnt 
clay, or metal, so constructed as to admit air and to allow the same air to 
pass into and through the drain above the said trap for the purpose of 
ventilating the said trap and drain. 

657. J. H. Jounson, London, “ Apparatus for making wrought nails.” — 
communication.—Dated 2nd March, 1872. 

This invention relates to a peculiar bjnation and arrang t of 
wrought nail machinery, and comprises, First, a peculiar movement of 
the hammers, consisting of a ——— ee has and rolling motion 
of their curved faces, the same be’ Mf I d by the bined action of 
sliding bars and eccentrics. Secondly, double hammers having the three 
motions above described in combination with double faces on the anvil. 
Thirdly, the peculiar combination of a portable furnace en 
attached reel and coil of wire or nail- with a machine for making 
wrought nails from a heated rod. Fourthly, the conversion of a metallic 
rod or wire into finished nails by automatic and continuous action, when 
the successive steps employed are the uncoiling, heating, and forging of 
the rod. Fifthly, a square corner in the anvil, with its two faces at right 
angles with each other for the purpose of receiving the flat side of the 
nail on one of its plane surfaces, and the edge of the nail on the other 
surface. Sixthly, a gripping or holding mechanism moving back and 
forth, and presenting the flat side and the edge of a nail alternately to 
receive the blows of the h sin combination with the double-faced 
anvil. Seventhly, the combination of certain nippers or tongs with a 
supporting and movable back plate. Eighthly, the tongs having an 
adjustable or definite length of traverse in combination with a portable 
furnace and reeled nail rod. Ninthly, the combination of the gripping 
and carrying movement of the tongs with secondary gripping and hold 
ing plates. Tenthly, the combination of a reel, a furnace, tongs or 
nippers, holders or grippers, hammers, and cutting apparatus. 

660. J. Tannett, Leeds, York, T. Scort, jun., Greenock, J. CRAVEN, and 8. 
Fox, Leeds, York, “« Machinery Jor boring shast couplings, dc.” —Dated 
2nd March, 1872. 

This invention relates to machinery capable of boring shaft go» 4 
whilst the two shaft lengths to be coupled are in juxta position, and 
equally applicable for boring various circular or other flanges under 
similar circumstances. The bevil gearing and back-motion gearing 
usually fitted upon or in immediate connection with the boring spindle 
are applied in connection with a shaft that is parallel to the Toring 
spindle, and a spur wheel on the parallel shaft gears with a pinion 
formed on a tubular piece, through which the boring spindle passes. 
The pinion is made as small as possible and by preference of steel or gun 
metal, and the caps of the mene in which the boriag spindle and 
tubular pinion —_ revolve are made of brass, steel, or gun-metal, so as 
to disp wi te bushes, and so as to a aed to the least possible 
extent, and thus admit of the boring spindle being placed as close to the 
body of the shaft as may be required. 

671. R. Biacksurn, Exeter, “ Treating sewage, &e.”—Dated Sth Murch, 
1872, 




















This invention relates mainly to the employment of* one or more revol- 
ving screens or strainers of cylindrical or other form, into which the 
sewage is caused to enter, for arresting the excreta or other solid matters 
before it or they pass on to endless cloths un their way to the squeezing 
or pressing rolls. 

672. W. Exat, Reading, Berks, “‘ Tube expanders.”—Dated Sth March, 
1 


872. 

This invention consists in forming in or on that part of the tool or drift 
which is driven into the tube longitudinal ves or projections, so that 
when the said tool or drift is driven into the tube the said projections 
spread the metal of the said tube. To expand tubes of erent dia- 
meters a tool is used consisting of a disc formed in sectors held together 

itabl portions of the said sectors cut away, so 








187 
This invention consists in the formation of galvanic bands P 
of plates of positive and negative metals, the same being placed between 
surfaces of _——— or other insulating material for the purpose 
of preventing the ipation of the electric current. The latter is gene- 
rated by the application to the plates of acidulated fluid, and.the terminal 
positive and negative plates of the series are alone applied to the skin of 
the patient. , 
680, W. R. Lake, London, “‘ Manufacture of refined sugar.”—Dated ith 
March, 1872. 
Tie nature of this invention consists in passing currents of rarefied 
h d with electricity th ui 


gh the li 

to be made while und porati 
he | by electricity carried into the liquid mass by a current of air, 
elec machines may be connected by wires with the liquid and 
currents of frictional electricity caused to circulate through such liquid. 
304. L. Raut and E. Cuassan, Paris, “ Telegraphic printing apparatus.” 

—Dated 3ist January, 1872. 

accom by causing the band of paper to pass over 
the t of junction of the two halves of a divided hollow cylinder filled 
leaks through the 








with ink, wi if division and thus marks the paper. 
The armature is regulated by a spring, which receives its a 


cam mounted on an axis actuated by a button. io aang S 
RS eNO a0 ae Cee cam more or near its 
centre is presented to it. 





b » being 

that when the said sectors are put together a hole is left, into which 

a taper screw or a taper drift is forced. The grooves or projections 

hereinbefore described are formed on the cylindrical portion of the said 

tool. 

674. J. H. Jonxson, London, “ Night signalling.”—A communication.— 
Dated 5th March, 1872. 

This invention comprises a box or case for containing, say, from twenty 
to 100 improved rockets charged with different coloured stars to be used 
in different orders or combinations to convey signals by night. The box 
is also provided with a metal socket for the reception of LY opal sup- 

or holder for the recket when firing the same. The cases aro 
tu ion which receives the com- 


thirty 
sheet tin and covered over on the outside with waterproof to pro- 
Sect them effectoally from damp and the ellects of changes of imaate 


676. W. E. Newton, London, “ Hoisting apparatus.”—A communication,— 
Dated 5th March, 1872. 
This invention more particularly relates to helsting machines or 
apparatus, in which a platform is raised and lowered wi a hatchway 
to intersect the several floors of a building, for the purpose of 
transporting passengers or goods from one floor or storey of the building 
to another. 

















Serr. 20, 1872) 





THE ENGINEER. 


305 














677. 8. H. Srepuens, Breage, Cornwall, “‘ Machinery for reducing tin stuff 
aad other partially pulcerised ores to extract the metal thereform, dc.” — 
Dated 5th March, 1872. 


790. R. A. Ropertsox, London, “ Evaporating liquids, d&c.”—Dated ith 


March, 1872. 
This invention relates to an of producing evaporation 


improved method 
in vacuum ) ay or vessels | for evaporating liquids, and is more oy err 








The invention re! First, to improvements in the ding machine 
tented by the inventor, May 28th, 1870, No. 1561; the im t: 
consisting in the and arrangement of the and 


pan 
. appurtenances. The chamber is so situated that only the 
finely reduced particles can flow out at a sluice gate. Two arrangements 
of feed ratus may be used in connection with Saal ee pe one con- 
sisting of a cylindrical r for containing the pulv: ore which is 
swept out by a delivery or striker into a launder for conveyance tu 
the pan. The other arrangement of feed consists of 
a tank for containing ore and water and provided at one end with a slide 
or sluice, through which the ore and water flow into a launder 
and thence to the grinder. The sluice is opened gradually as the supply 
of ore in the tank is worked off, it being operated by gearing from the 
driving shaft of the grinder. 
683, W. Lancaster and J. Buttovan, Accrington, Lancashire, *‘ Sizing 
end dressing yarns.”—-Dated 6th March, 1872. 

In this invention the yarn to be sized is passed over a series of con- 
ducting rollers driven at a rate a little different from the yarn, but by 
preference a little faster, the object being to clean the rollers of size and 
to prevent the formation of lappers. The conducting rollers guide the 
yarn in multiple layers, and have in the space enclosed between them a 
series of fans to blow or draw air, and of steam chests to heat it before 
being thrown upon the yarn. These arrangements extend from the size 
squeezing rollers to the weaver’s beam, even the part called the head- 
stock being utilised for the purpose. A revolving presser resting against 
the weaver’s beam, and capable of being altered easily to the distance 
between the flanges, obtaining its pressure from a weighted lever having 
two anti-friction rollers at the point thereof acting upon the presser. 
series of change wheels capable of being shifted on end, and so driving 
the machine at a quicker or slower rate without stoppinz it. An im- 
proved means of dressing the yarn, consisting of a brush and flannel 
covered roller, or two flannel covered rollers. revolving in a direction 
contrary to the course of the yarn, and a flannel covered bar resting upon 
either or both of the lower squeezing rollers for the purpose of aiding 
them in their work. 

684. W. Daveiesn, Kilmarnock, Ayr, N.B., “ Scotch bonnets.”—Dated 6th 
March, 1872. 

The feature of novelty which constitutes this invention is the combining 
together of the “‘ straight bar stocking frame” with the “‘ jack,” to be 
used in the manufacture of Scotch bonnets. 

685. C. D. Apert, London, *‘ Bessemer steel and ivon.”"—A communication.— 
Dated 6th March, 1872. 

This invention consists, First, in running the crude metal from a 
mel! furnace into a reverberatory or gas furnace, where it is refined 
and mixed with pig iron, wrought iron, steel, or metalloids and fluxes, 
to render it of the desired quality, and whence it is run into the Bessemer 
converter to be treated in the usual manner; Secondly, for producing 
castings of particular quality the crude metal is run from the melting 
furnace into a reverberatory or gas furnace, to be there refined and mixed 
with other metals before running into the casting moulds. 

686. J. G. Fret and G. Kemper, London, “ Pumps.”—Dated 6th March, 
1872 


is 

An ordinary cylinder having a piston with a solid head workin 
therein is employed. This cylinder is provided with two suction an 
two delivery pipes, placed respectively at the top and bottom of the 
cylinder. By this means double the quantity of liquid is raised at each 
stroke of the piston than at present. 

687. T. Taytor, Glasgow, N.B., “ Turning bowling green bowls.”—Dated 
6th March, 1872. 

The feature of novelty which constitutes this invention is the arrange- 
ment of the movable template and the slide guide for holding the cutting 
tool, the combined motions of which effect the cutting of the bowl to the 
proper curvature. 

688. H. Perry, London, “ Bottles for containing liquéds.”"—Dated 6th 
March, 1872. 

The object of the invention is to prevent fraud by the refilling of 
bottles with spurious or adulterated liquids after their original contents 
have been withdrawn. The top of the bottle is made solid, with only a 
small aperture to receive the liquid, and afterwards to be securely plugged 
and cemented, and the said top is made with a projecting flange to 
facilitate its removal for emptying the bottle of its contents. Bottles so 
made can only be used once. 

689, J. Drevet, a “ Hydraulic beton.”— Dated 6th March, 1872. 

The hydraulic béton, which the inventor names “ Beton Francaise,” is 
composed of three essential agents: First, sand, the preference being 
given to sea or river sand, silex earth, or river mud; Secondly, marine 
salt; and, Thirdly, hydraulic cement. 

602. W. H. Corr, London, “ Boring, cutting, and working rock.” —Dated 6th 
March, 1872. 

The invention consists chiefly in the method of operating the valve 
which governs the distribution of steam or air to the cylinder in which 
the piston works, and also in the means whereby the advance or feed of 
the drilling apparatus is effected automatically as fast as it penetrates, 
and lated according to the varying nature of the material operated 
on. e improvements relate to that class of rock boring machines 
which operate by the percussive action of the drilling tool attached toa 

iston. 

702. A. M. Crank, London, ‘‘ Covering top rolls of carding, spinning, and 
twisting machines.”--A communication.— Dated 7th March, 1872 

The invention consists in providing the top rolls of these machines 
with a flexible composition covering, without seam or joint, with or 
without an inner support or cushion of canvas or other fabric. The cover- 
ing is preferably composed of glue or gelatine, glycerine, nutgall, white 
zine, or powdered white lead, w naphtha, and linseed oil, which 
ingredients are reduced by boiling to a syrup-like consistency and then 
moulded in the form of a tube or formed into sheets to be drawn on or 
lapped around the top roll, or it may be moulded on said top roll. 

704. E. W. Emstiiz, London, “‘ Hermetically closed cases, and the opening 
thereof.”— Dated 7th March, 1872. 

This invention refers to a peculiar mode of making hermetically closed 
cases or boxes, whereby the opening thereof is rendered an easy opera- 
tion. The introduction of a wire under the solder in the joint or joints 
of the box, and leaving a portion not being the ends exposed. So that 
by taking hold of this exposed part and drawing it up sharply it cuts 
the solder through, and thus forms an opening of any part or the whole 
of one side uf the box if so desired. Again, the application of perforat 
a part of the box or cases, and covering the same with solder, or wit 
any other suitable material, whereby the opening hereafter may be easily 
accomplished by cutting through the solder and the metal between the 
perforations, 

705. A. F. ANprews, New Haven, U.S., “ Malleable cast iron.”—Dated 7th 
March, 1872. 

The inventor subjects the castings to the infil of hydrogen or its 
compounds, either alone or associated or alternated with carbonic oxide or 
acid at a certain temperature. In one modification of the invention the 
hydrogen or carbonic acid is associated also with lime, oxide of iron, or 
other metallic bases, either separately or mixed, and in another with 
clay, silica, or the silicates. The castings are produced in the ordinary 
manner from the ordinary varieties of iron suitable for being subse- 
quently made malleable. The treatment requires a hot furnace with 
means for varying the temperature, so that it may be raised toward the 
latter portion of the treatment of each batch, but which it is intended to 
keep continuously hot for a ony gavin: a cooling pit or space in which 
the walls may be allowed to re nat a derate temperature ; provi- 
sions for manufacturing or supplying hydrogen gas ; a store of lime, and 
the other materials, and a quantity of cases peculiarly adapted to 
other and to the furnace, to form a series extending along within the 
furnace through which the hydrogen gas may be passed to expose the 
castings. 

706. W. R. Lake, London, “ Type-setting machine."—A communication.— 
Dated 7th March, 1872. 

The said invention consists mainly in an inclined type case provided 
with laterally adjustable division ps, whereby a machine of a given 
capacity is greatly reduced in size and i d ffecti ; ina 
type race at the foot of the case at right angles with the 
cells or channels, and in such a manner as to receive the type from any 
channel in the case; in a conti ly recip ting type driver having 
its backward throw somewhat increased beyond that side of the type 
case, to pegs a type from any cell or channel in the case to be deli- 
vered into the race without stopping the movement of the driver for 
that purpose ; in fingers operated by power separately from 
vering a type and in returning to their 

time-lock to the 


koys, W! by an even and uniform impulse is given to all the keys ; an 


in an justing rd for the ejecting fi which has also an auto- 
matic poe Sy $ Sop wt = a mate ite wl is actuated automatically 














and prevents the type w! ma’ ve been ¢' into the race from 
effecting any = or contact with those in the lower end 
of the type channels while the former are being moved forwards by the 
type driver into the composition, 


752. E. Warreev, Middlesbrough-on-Tees, Yorkshive, “ Explosive com- 
nds.” —A communication.—Dated 12th March, 1872. 

This invention consists in fi an explosive compound by admix- 
ture of sawdust with nitrate of and flowers of sulphur; in place 
of nitrate of a mixture of this substance with nitrate of soda may 
be used, or te of soda alone, in which case there is added to the latter 
calcined carbonate of soda or a mixture of carbonate of soda and calcined 
sulphate of soda. 





pPlicabl ie evap cane juice and other saccharine liquids. 
According to this invention, the patentee substitutes for the air pumps 
or other exhausting apparatus usually employed in connection with 
vacuum evaporating pans or vessels an exhausting apparatus known as 
the Siemens steam jet exhauste~, and descri in the specification 
No, 3255, 1870. Other exhausting apparatus, the action of which depends 
upon the induction action upon air or vapour of a jet or jets of steam, 
may be used when the exhaust from the said apparatus is employed in 
the manner hereinafter described. In carrying out this invention the 
patentee proposes to connect the steam exhauster or ejector, whether of 
the Siemens construction or otherwise, to the vacuum evaporating vessel 
in such a manner as that the steam, air, and vapour which are exhausted 
from the evaporating vessel shall, after mix: with the exhausting 
steam jet or jets of the exhauster, pass along with such steam through 
heating coils or tubes situate in the lower part of the evaporating vessel 
to which the exhauster is applied, er shall pass through the heating coils 
or tubes of one or more of a series of evaporating vessels, so that the heat 
of the combined stream of steam, hot air, and vapour shall be utilised in 
effecting the process of evaporation It is proposed in some cases to 
combine a condenser with the evaporating vessel and steam jet exhauster 
or ejector in such a manner that the steam or vapour from the evapora- 
ting vessel shali pass into it, and be either wholly or partially condensed 
before reaching the steam jet exhauster or ejector, ee the air and 
any remaining vapour only to be acted upon by the exhauster, the heat 
of the combined stream of steam, air, and vapour being utilised as before 
described, for boiling or evaporating. 

nS. K. Cotter, Cardiff, “ Packing and preserving butter.”—Dated 25th 

pre, 1872. 

According to this invention, the butter to be protected from the action 
of the external air is placed in certain vessels made of wood, which are 
fixed or enclosed in an external cask, the space between the said vessels 
and the cask being filled with brine. In one instance the said vessels 
are rhomboidal prisms that fit together so as to form a compound hexa- 
gonal prism. In another case cylinders are used. The other shapes 
mentioned as instances arg hexagonal prisms, cubical boxes, and flat 
boxes or tubs, that together form a smaller cask to be placed within the 
larger cask. The said vessels may be used as containing vessels for 
butter by the consumer. 

2595. E. P. Jones, Leflore County, Mississippi, U.S., “ Rotary engines.” — 
Dated 31st August, 1872. 

This invention consists in the construction of a concentric cylinder, 
with steam induction ports directly opposite each other. To these ports 
stoam chests are secured containin, the induction valves operated by a 
cam upon the shaft which passes through the revolving drum, in com- 
bination with levers or sliding rods. In order that the points or times 
of admitting the steam may be properly controlled, blocks are bolted to 
the cam to form a prolongation of the curved portion of the cam, and in 
order that the *‘ cut off” may be regulated blocks are placed upon the 
opposite edge of the raised portion of thecam. Inthe concentric cylinder 
or case a chambered drum is placed secured to a shaft passing through 
the centre of the drum. The ends of the drum in revolving are in con- 
tact with the heads, and thus prevent the passage of steam. The inte- 
rior of this drum is divided into compartments communicating with the 
space between the drum and the cylinder, so that when steam is admitted 
to the space a portion of it may pass into these compartments and 
remain there until the steam has been exhausted from the annular 
=. when by the action of swinging abutments a portion of it will be 
allowed tu pass out and fill the space between the two abutments the 
instant they have passed each other. So soon as the abutments have 
passed each other the steam will enter between them and act expansively 
during «a portion of the time in which the induction valve is closed. 
The abutments against which the steam presses to cause the revolution 
of the drum are placed in the space between its periphery and the inner 
surface of the case, and consist of pairs of swinging pieces, one of each 
pair being hinged to the revolving drum and the other upon the interior 
of the case oer cylinder. The loose ends of these abutments are curved 
for the purpose of entering a slot in the case cnd inthedrum. When the 
abutments pivoted to the drum come under those pivoted to the case 
they each move through one-half of the space which exists between the 
drum and the outer case; these free ends must enter their respective 
slots while taey laterally, entirely, and closely occupy that space. By 
this arrangement the abutments have to travel only half the usual dis- 
tance, and the inclination upon their outer surfaces will not cause any 
jarring. These abutments are provided wiih projections whereby they 
will be held and kept from being forced out too far. The abutments 
pivoted to the revolving drum serve as valves for controlling the dis- 
charge of steam. When these abutments pass those pivoted to the case 
they will close the openings between the chambers and the space until 
the drum has rotated a sufficient distance to carry the abutments past 
each other, when those p:voted to the drum will instantaneously open 
and allow the steam to pass out. The exhaust passayes are placed in any 
desired position, so that steam may be exhausted at any desired point ; 
but the patentee prefers to arrange them so that the steam shall not be 
exhausted until the abutments pass each other, 

2640. H. A. Bonnevitie, London, “ Tool holders for machine tools.”—A 
communication.— Dated 5th September, 1872. 

The invention relates to an improved system of apparatus for holding 
the working or cutting parts of machine tools, permitting the displacing 
of the said cutting parts or tools with bene ng heads and holders, the 
different dispositions of which may be adapted to all classes of machine 
tools, and serve as substitutes for spring planes and curved tools of all 
kinds, 





THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN BIRMINGHAM—THE ORDERS AT THE MILLS AND 
FORGES : Only few new specifications arriving -Goop DEMAND 
FOR SOME RAILWAY REQUIREMENTS — GIRDER ORDERS, AND 
ORDERS FOR RAILWAY CONTRACTORS—TOOLS GOING ABROAD— 
THE PRICES OF BARS: First-class and common : Low quotations 
for job lots—REDUCED SPECIFICATIONS FROM FOREIGN CUS- 
TOMERS—THE ENGINEERING AND THE FOUNDRY TRADES—THE 
LIGHT INDUSTRIES. 

THE market to-day (Thursday) was well supplied with iron, alike 
ig and puddled ; and the prices were more variable in favour of 

2 he than they have been for atwelvemonth. This did not, 

however, provoke sales to any considerable extent. The market 

is falling, and the usual result follows—buyers are timid and will 
not purchase at nearly the prices that makers are demanding. 

At the mills and forges very few new orders are being received. 
The engineers have bought as largely as the orders they have in 
hand justify ; and ——, have bought at prices much under what 
they would be compelled to pay if they had now to enter the 
market. Their customers will not believe in the possibility of 
the present great rates prevailing much longer, and the result is 
that there are fewer in widen Whag made now than have been 
noted for a long while. Even the railway companies who had 
begun to order with so much spirit are now purchasing only some 
permanent work and rolling stock requirements ; nor would even 
these departments be so well off if it were not for the alteration 
in the gauges now taking place upon the Great Western. At the 
same time, there are some good orders in hand on account of 
foreign customers, especially in respect of steel work. The great 
concern of the Patent Shaft and Axletree Company (Limited) are 
very busy, and are working with much spirit. 

Girder plates were quoted this afternoon at from £19 12s. 6d. to 


£20 and £21. ese are the Laren of firms who make the 
largest quantities ; but girder plates of a fair quality might have 


been bought at £18. But £18 is too high for the securing of orders 
of magnitude. This is shown by a fact that came to our know- 
ledge yesterday. An engineer was p to place an order for 
200 tons of girders. A maker in this ict was anxious to get 
this order, and quoted as lew as £20a ton. He was told in reply 
that the work could be got from Belgium at £2 under that figure ; 
and to Belgium it is believed the order has gone. Certainly it has 
not come into this district, even only £2 a ton more than 
the lowest price of the iron of which the goods have to be made 
has been quoted. 
This is not the only recent instance of the advantage which our 
high petous have given some of our foreign competitors. 
order for railway picks was in the market, 
desired to give it to one or other of the South Staffordshire edge 
tool firms. ons were it; 
as the price of iron would justify. 
to this district; it has gone to 
nounced by the purchaser to be better goods are being i 





under the lowest 
makers here would 


uotations of South Staffordshire, That the 
disposed to purchase at as low a as is 





































































































compatible with sound trading would seem to be inferred from the 
fact that the makers of edge tools are ing very short of orders. 


First class bars are still quoted at the high price of £16 and 
£16 12s. 6d. by Mr. Barrows and Earl Derby respectively ; but sales 
are rare, and for very small quantities, Common bars are to be 
had even from the mills and forges at much under that fi 
They were offered this afternoon at £13 10s., and might have 
had at £13 5s. Atno time is there any difficulty in getting common 
bars 20s. and 30s. below the quotations of Al houses that apply 
to what are known in the trade as “‘ marked bars.” But nearly 
£3 under what used to be termed “list” prices is unusual, and 
indicates that the highest prices are unduly high, and cannot be' 
sustained. 

Consumers who happen to possess more iron than they require 
cannot — sell it unless they will accept prices that are very 
much under those of the market, tested by the prices of finished 
iron makers of standing. This afternoon some good bars for 
which the works prices are £15 were offered at £12. Edge tool 
makers and nut and bolt makers both alike refused to accept them 
| even at the very low figure of £12. Their reply was that they 
| have plenty of iron still to be delivered at £10. ‘They bought at 
that figure when iron advanced the second time, and the makers 
have not yet completed the orders. 

The facts coming out at a time when in financial circles there isa 
sort of almost undefined uneasiness, with advancing quotations for 
bullion, are exercising an unfortunate influence upon the market. 
Sellers are displaying much caution, and consumers are holding 
back their orders with more persistency. 

It is not alone in the home but in the foreign trade also that the 
| specifications that are being sent forward are for only very small 
lots. First-class buyers abroad are very resolute not to purchase 
more than will supply the barest possible requirements. Firms 
who have been accustomed to order never less than 30 tons of cut 
nails, for instance, now take only 4 tons, and accompany the speci- 
fication with an intimation that even 4 tons would not have been 
ordered at present prices if the needs of consumers had not been 
most urgent. Next, men who have been in the habit of ordering 
| 50 tons of galvanised corrugated sheets for roofing purposes, also for 

export, are now ordering only 5 tons. This practice will soon tell . 

heavily upon the mills and forges. Indeed, it is now so influencing 
| them, for good firms are now making indirect inquiries (which 
their customers know well enough how to interpret) that show 
that new specifications for sheets, and plates, and bars (round and 
square), are needed, and that orders for such goods would be 
accepted at much under last previous quotations. Makers of lessnote 
are making advances of a much less timid character. They are 
making direct applications for orders to consumers, and they quote 
prices that should tempt business, if business could be done pru- 
dently. No one, however, will make anything for stock, and 
customers are not ordering at present rates. Considering how 
high quotations have lately been for even common merchant bars, 
it is instructive that a safe customer might this afternoon have 
secured a good supply of such iron at as low as £l3aton. But 
the price was too high. First, buyers of the goods that the iron 
usually makes will not give the prices makers are compelled to 
order ; and, next, South Wales bars can be had at 20s. under that 
quotation, and for the majority of the work to which the bars 
would be put the South Wales iron would suit buyers’ purposes. 
The market closed dull, with a tinge of uneasiness. 

The wages arrangements that will have the seal of authority 
again set to them in a few weeks are standing in the way of alle- 
viations that the trade sees are imperative if trade is to get up 
again. If, however, business does not improve it will be impos- 
sible for the masters to keep the men on full time atany wages. It 
is believed that from a leading works in East Worcestershire 
puddlers are being discharged even this week. At the same time 
makers cling to the belief that as stocks are so very low, both at 
home and abroad, the present downward tendency will be checked 
before the orders now on the books have been got out of hand, and 
the necessity arises for appeals for more. Time alone will show 
whether the buyers or the producers are right. Certainly the men 
are indisposed to abate much of their claim for higher wages. The 
colliers yesterday sent out a second official plea for the rise of 6d. 
a ton that they have begun to demand ; a as already the supply 
is within the demand, it is feared by consumers that their require- 
ments will have to be conceded, and that the concession will 
followed by a further advance in the price of the mineral. 

Pig iron makers are beginning to look for orders for next 
quarter's delivery ; but finished iron makers are not in a hurry 
to buy, for they have a larger quantity yet to be delivered than 
is usual, Some of the purchases are at quite 50s, under current 
quotations. The prevailing rates are :—North Welsh, £6 10s. to 

7 5s.; oolites, £6 10s. to £6 15s.; mine (of this district), from £7 
to £8 ; and cold blast, £9. 

How largely we are indebted here to the blast furnaces of other 
districts will appear from the fact that we have 108 furnaces in 
blast that require 10 tonsa week. Thus it will be seen that for 
the mills and forges alone we require 3000 tons a week more than 
our blast furnaces produce, This is all over and above the require- 
ments of the foundries, which for some time past have been very 
considerable, for at no former period were we turning out heavier 
castings nafew months . They were chiefly ironmaking 
machinery for the North of England and North of Europe, as 
well as our own requirements and heavy rolls for armour-plate and 
steel rolling at Sheffield. 

The great advance in prices has somewhat checked business in 
those d ments recently ; but there is this week an excellent 
trade deteg in heavy pipes and columns, The first are for water 
and gas purposes ; and the latter are chiefly new for gasworks and 
enlargements of old. That so much should now be doing at the 
foundries is the more gratifying, inasmuch as a fortnight and 
three weeks orders had seriously slackened. The inference is 
that buyers held back under the belief that prices were too high 
and must recede, but it is now believed that unless the require- 
ments can be delayed over a considerable period, then that nothing 
will be gained by postponing the giving out of orders, 

The lighter industries are all well employed mainly upon old 
orders. New orders have reached merchants from abroad, but 
they will not give them out at present prices. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE The market —MINING EXTENSIONS 
NEW WORKS—THE NEW DRAINAGE SCHEME FOR MIDDLESBROUGH 
—ENGINEERING AND SHIPBUILDING—-THE WAGES QUESTION 
AGAIN—PRICES, 

THERE is very little new to report in connection with the Cleve- 

land iron trade at present. The various makers are using every 

effort to produce as much pig iron as possible, so that they may 
avail themselves of the rapid shipments before the close of the 
season. In this respect I am glad to say they are not obstructed, 
as they were a few weeks ago, by the scarcity of materials. It is 
creditable to the miners of all dont that raw materials are now 
sent into the market in abundance to meet the requirements of the 

Cleveland district, and that is saying a great deal. 

There was a good attendance on ‘Change at Middlesbro on 
Tuesday. The t of busi tr ted was fair. No altera- 
tion was made in the list of prices, but the im ion that they 
had reached their maximum had evidently gained ground. Buyers 
of all kinds of iron confine themselves to the smallest possible 
quantity when giving their orders. 

Some branches the finished iron trade are rather easier. 
There is, however, a great deal of work on hand in the North of 

and the various establishments will be kept busy for 
some time to come. 























In the Brotton and Guisborough districts satisfactory progress 
io being made with the mining extensions, The output will 
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shortly be materially increased by those new mines commencing 
operations, 

Many of the new blast furnaces in course of erection on Tees- 
side, where the ironworks are now so numerous, have been very 
much delayed on account of the great scarcity of building mate- 
rials, There is an improvement in this respect, an. vigorous 
efforts are being made to forward the work. At Coatham Downey 
and Co. have got their two furnaces nearly erected, and are 
getting a large amount of the engineering work in. Their neigh- 
bours, Robson, Maynard, and Co., are just preparing for the 
foundations of two furnaces. A few miles to the west the 
Lackenby Iron Company are building a third ace. Further 
up the Stockton and Darlington line Bolckow, Vaughan, and Co., 
are building another furnace at Eston, which will bring their 
number up to eight at that place. At Middlesbrough Cochrane 
and Co. are building a third furnace. At South Stockton 
Whitwell and Co. have got a large amount of the 
brick and ironwork done on their two new furnaces, 
The Tees Bridge Iron Company, Stockton, are now making 
more progress with their two new furnaces, having got 
arrange about their engineering work. The Industrial Iron 
Company, Carlton, are wiles another furnace to the two they 
have already. The Consett Iron Company are putting up another 
to their stack of five, and the Rosedale and Ferryhill Company 
are increasing their stack of eight to ten. When all these fur- 
naces, the whole of which are of great capacity, are blown in, the 
total production of Cleveland pig iron will be considerably 
increased, 

A few days ago a number of corporation officials visited the new 
main drainage works for Middlesbrough which are being constructed 
on plans passed by the Local Government Board in London, and 
= will cost upwards of £30,000. The works are now progressing 
airly, 

In engineering there is nothing special at present. All the 
establishments are very busy. 

Shipbuilders: on the northern rivers continue hard at work. 
There are numerous inquiries for vessels to be delivered next 
year, but as soon as the intending buyers ascertain the prices 
they stand aloof. At Messrs. Richardson, Duck, and Co.’s yard, 
South Stockton, this week, the longest steamer ever built on the 
Tees was launched. She was 310ft. in length, and is tended for 
the Indian trade. ’ 

The wages question is again causing some trouble. Many of 
the ironworkers are claiming to have their prices fvised to the 
‘average of the district.” This simply means that they want the 
top price — at all the works. Seeing that the masters met 
them so liberally on several recent occasions, the men really 
should allow the wages question to rest for a short time, and 
attend to their work regularly when trade is good, 

The prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d ; 
No, 2, £5 15s. ; No. 3, £5 108.; No 4, £5 95.; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron—Common 
bars, £12 to £13 ; best ditto, £13 to £13 10s. ; cable iron, £12 10s. 
to “13; rivet iron, £12 10s. to £13; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship-plates, £12 to £13; rails, £11 to 
£11 10s. ; puddled bars, £9 10s, to £9 15s. ; wrought iron girders, 
£20 to £21. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE INCREASING COST OF COAL: Its effect on the malleable iron 
trade—THE SHIPBUILDING TRADE: Scarcity of orders and general 
depression—A PROPOSAL TO INCREASE TIE OUTPUT OF COAL: 
Disputes among the miners—THE PIG IRON TRADE: Shipments 
and inadequacy of production—THE WATER SUPPLY OF EDIN- 
BURGH —NEW BOLT AND SCREW MANUFACTORY—IMPORTATION OF 
FOREIGN COALS—EDINBURGH AND LEITH ENGINEERS’ SOCIETY. 


Tue all absorbing subject of discussion and complaint is the 
increased and increasing cost of fuel. Will it continue? is the 
question that we hear asked on every hand. In the meantime 
there is no prospect of relief. Within the last eight days the cost 
of both manufacturing and household qualities has been advanced 
3s. to 3s. 6d. per ton. Coalmasters are at the mercy of their 
miners, and cannot provide an adequate supply. This causes the 
demand to be stimulated in the meantime, but sooner or later 
a reactionary influence is bound to come into effect. Already 
there is some talk of several of the largest malleable ironworks in 
the West of Scotland being shut up for awhile. What with the 
cost of pig iron, the larger wages, and the shorter hours of the 
workmen, the slackening of orders, and the cost of coal, this 
branch of trade is in anything but a healthy condition, Durin 
the last month scarcely any new orders have come to hand, an 
consumers are becoming every day less willing to Py prices that 
will remunerate the manufacturer. A collapse will, therefore, be 
inevitable, and in view of its occurrence makers are already pre- 
paring to give their workmen short notice. 

What I have stated respecting the malleable iron trade is still 
more strikingly apparent among the iron shipbuilders, who are on 
the eve of one of the most eventful crises in their history. Many 
of them are working off old contracts at a heavy loss, and the per- 
centage of profit obtainable on new orders is so small, that, as a 
rule, it is not worth while carrying on. But, apart from this, 
there are really no new contracts being placed on the Clyde. I 
am disposed to believe that there have not been half a dozen new 
contracts booked among the thirty shipbuilders between Greenock 
and Glasgow within as many weeks. Several of the leading ship- 
builders continue tolerably busy on old contracts, but otherwise 
the trade is in a state of complete stagnation, and its prospects 
are lamentably discouraging. 

In reference to the relation between the coalmasters and their 
miners, a very good suggestion has just been made, and one that 
appears eminently practicable. It is to the effect that the latter 
should be paid at an increasing ratio on the —_— they put 
out. Surely this plan should stimulate them, if anything could, 
to alter their present mode of tactics and go in for making money. 
The restriction of output, is detrimental to all concerned, and it 
affects no one more injuriously than the miner himself, who is 
losing an opportunity that may never occur again for improving 
his position. . 

During the past week there have been several disputes among 
the miners in the West of Scotland, but none of them have been 
of much consequence. At the Motherwell Mine the colliers came 
out on Monday last, and refused to resume until their wages were 
advanced 1s. per day, or (what is a new alternative) the 
employers reduced the price of coal 6s. per ton. Instead of the 
latter proposal being acceded to the price of coals was on the same 
day raised 3s. per ton. The dispute has not beensettled. The Hast 
Lothian miners have also preferred a request for an advance of 2s. 
per day, and threaten to strike unless their terms are complied 
with. At another meeting of miners held in the Maryhill district 
resulutions have been passed urging the Jordanhill men to come 
out for an advance of 1s, per day. 

So far as the pig iron trade is concerned, there is little new to 
report. Quotations have scarcely varied to any perceptible degree 
during the past week, the average being 130s. cash. At to-day’s 
(Wednesday’s) market business was a little slacker at 128s, 
cash; but the demand as a whole is well maintained, and 
as there has been no excess of production, there is still 
a heavy drain upon the warrant stores, which are daily being 
nt on | Shipments continue tolerably active, especially on 
account of Germany, Russia, and America. For last week, how- 
ever, there was quite an exceptional diminution, the total exports 
being 14,129 tons, as compared with 21,465 tons for the corre- 
sponding week of last year, showing a decrease of 7336 tons, and 
reducing the total increase since 25th Dec. last to 86,770 tons. 
There is also a decrease of 1515 tons in the imports of Middles- 





brough pig iron from Grangemouth, as compared with the cor- 
responding period of 1871. 

An establishment on a large scale for the manufacture of bolts 
and screws, invented and patented by Mr. C. Fairbairn, of the 
firm of Mackay and Fairbairn, of the Sciennies Ironworks, is about 
to be erected in the neighbourhood of Edinburgh. 

Many of the leading manufacturers in Scotland are turning 
their attention to foreign markets for a supply of coal. I under- 
stand that a Leith house has just purchased in Belgium a very 
large quantity of coal at from 3s. to 4s, cheaper than Scotch coal 
can be put on board at Leith. There is also a probability of a 
large importation of American coal. 

The Edinburgh and Leith Engineers’ Society will shortly open 
their session with a membership of fifty-six as compared with 
thirty at the close of last year. 





NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 

THE CONDITION OF THE COAL AND IRON TRADES—PRICES OF COKE— 
REPUTED ADVANCE OF COAL: Colliers’ wages—RELAXATION OF 
ACTIVITY IN THE IRON TRADE—BRISKNESS OF THE FILE TRADE— 
DEMAND FOR BESSEMER RAILS AND RAILWAY SPRINGS—GENERAL 
IRONMONGERY AND STOVEGRATES : Prospects of the winter trade— 
ADVANCE BY ROLLING MILLS, 

On all sides the fluctuations of the coal and iron markets are being 

watched with an interest which in many quarters amounts to 

painful anxiety. Unfortunately, these fluctuations, so far as coal 
and coke are concerned especially, have hitherto been all in one 
direction—upwards. The coke makers of the district west of 

Sheffield held a meeting on Friday last at Deepcar, and resolved, 

in consequence of the increased price of coal, to advance the price 

of coke from 18s. to 22s, per load—a quotation which is still much 
below that of the Derbyshire cokeowners and those in the more 
immediate neighbourhood of Sheffield. Fortunately, these latter 
have, so far, ted to be satisfied with the 35s. per ton which 
they have been receiving for some weeks past. In fact, the con- 
dition of the steel trade being hardly so prosperous just now 
scarcely warrants a further rise at present. A partial advance by 
one or two colliery agents has been made the text for sundry 
sensational headings by various newspapers, no doubt inspired 
from a local source; but I must protest against the so-called 
advance being regarded as general. In fact, good house coal can 
now be had in Sheffield for 22s, and 20s. per ton from most of the 
agents, and whilst such is the case it would be a mere gratuitous 
exhibition of ignorance to suppose that people would become 
customers to those who ask 24s, and 26s. The top men in connec- 
tion with the South Yorkshire collieries have issued a notice 
demanding a full 15 per cent. advance, and several of the pits 
near Wakefield have been stopped owing to strikes of the men for 
an additional 10 per cent. This latter the owners solemnly aver 
they cannot pay. The consequence is that the manufacturers in 
the iron trade are perplexed and troubled to the utmost degree, 

and some of them talk of stopping their works altogether for a 

time. Many of them have already reduced the number of hours 

during which they supply ‘‘ power ” in order to diminish the con- 
sumption of fuel. 

In the iron market proper a decided relaxation is to be 
chronicled. The demand for inferior, and indeed for all brands, 
except the very best English, is slacker, but for first-class brands 
and for best Swedish bars the inquiry is quite as strong as pre- 
viously, The last named irons are greatly in request amongst file 
manufacturers, who are in many cases obliged to pay up to and 
even over £30 per ton for suitable brands. Russian irons are on 
offer in small quantities, and are consequently eagerly snapped up 
by those firms who use them almost exclusively for their special 
makes of goods. The file trade itself is in a very brisk condition, 
foreign and colonial orders being particularly heavy and numerous. 
Canada is, in this respect, one of our best customers, but in this 
branch of trade, in common with most others, makers and mer- 
chants complain strongly their profit is by no means commensurate 
with the heavy turn over. Manufacturers of engineers’, and heavy 
tools, such as lathes and the like, are in receipt of good orders, 
which are flowing in alike from the home market and the Con- 
tinent. 

Ata meeting of the Sheffield Rolling Mills Proprietors’ Asso- 
ciation, held at the Victoria Station Hotel, on Monday, it was 
resolved that ‘“‘On and after the lst October next all paring of 
saw plates be charged as per gauge steel list, on the gross weight,” 
instead of charging according to scale, without regard to sizes, as 
has hitherto been the case. 

The demand for Bessemer steel in every stage of manufacture, 
and more especially for Bessemer rails, continues to be really enor- 
mous. Orders roll in in an almost unbroken stream from the Conti- 
nent and 7 colonies, and many are of considerable size. 

Were I called upon to point out the busiest and most profitable 
department throughout the whole iron trade I should certainly 
pitch upon Bessemer rails, in the manufacture of which, it may be 
parenthetically remarked, Sheffield and South Yorkshire generally 
perform an important part. The rail mills are, without a single 
exception, going night and day, chiefly on the execution of orders 
From Russia, Germany, America (North and South), and India. 
Railway spring makers, both of volute and other kinds, are well off 
for orders, Germany here again being to the fore, closely followed 
by Russia and that part of the United States generally included 
in the term ‘‘ California.” Home railways are, however, ve' 
cautious with their orders, and are without doubt holding iodk 
heavy specifications until some symptoms of a fall in price present 
themselves. General ironmongery is in little uest, Country 
shopkeepers with much shrewdness decline to order unless they 
are tolerably certain of their usual percentage of profit. Stove- 
grates makers have put up rates about 10 per cent., but hardly 
any business—that is new orders—ia doing in any kinds save those 
of a costly nature, for people to whom a slight percentage is of 
little consequence. 

The prospects of the winter trade are beginning to be freely dis- 
cussed, and opinions are — equally divided as to what will 
ensue, For my own part—and my opinion is shared by some good 
business men—I think that the present high rates must retard 
transactions, and that the largely increased means of production 
which are being provided on all sides must of necessity at no dis- 
tant period bring matters pretty nearly to their normal condition. 














WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


STATE OF THE MERTHYR AND ABERDARE VALLEYS—HIGH WAGES: 
Observations of an old collier—SHORT YIELD OF COAL: Agitation 
amongst the coal weiyhers—PossiBILITY OF WELSH EMIGRANTS 
RETURNING TO WALES, AND CERTAIN DECLINE IN THE VALUE OF 
LABOUR IN CONSEQUENCE : Demand by the colliers for a board of 
arbitration — A FRENCH COAL COMPANY — THE IRON TRADE: 
Business at the principal works: Falling off in American 
inquiries—COMPLAINTS OF NORTHERN ORE—LARGE IMPORTS OF 
SPANISH—IRRUPTION IN GLANDDU COLLIERY—BRITON FERRY 
TIN WORKMEN PAID OFF : Rash conduct of a collier at Mountain 
Ash: Strike in the Forest of Dean—AccIDENT AT Morra— 
CARMARTHENSHIRE MINERAL RAILWAY—LONDON AND NortH- 
WESTERN, 


I HAVE made a patrol this week through the valleys of Aberdare 
and Merthyr, the seat at present of um ented high wages, 
and the impression obtained is a start one. ier 
told me that in all his experience he never knew so much paid for 
cutting coal ; an average good workman i 
or even £2 10s., while a and en. 
£12 per pe.) See was of opinion that in 


caylee coe yained-~a hint, I thought, 
Wicd tnseinetes teense cals tn tots eles 


colliers were imbued with the notion that it was impolitic to work 
full time, as by so doing they would only bring down the price, 
and then a fall would take = Me in wages. ‘‘ And is the coal to 
keep at this high price?” I inquired. ‘‘ Well,” observed our 
ancient mariner of the “deep,” “I think it will. It all depends 
on gold, and if that is up, and all other things up in conse- 
quence, coal will keep up,” with which sage remark I leave the 
subject for the “‘ thonghtful reader.” 

In Aberdare the colliers are now working on the advance, and 
-~ of the coalowners states that another advance will shortly 

e given. 

The agitation begun by the colliers has extended to the weighers. 
One who has been twenty-four years at his post says that he earns 
£1 1s, to £1 5s. per week, while the check weigher gets 308s. A 
large meeting of weighers was held on Wednesday at Aberdare, 
to agitate for a correction of this state of things. 

In some parts it is gratifying to notice that a good yield of coal 
is obtained, and thus coalowners are able to make large exports, 
though at the same time the output is scarcely two-thirds of the 

uantity which might be raised. The general impression amongst 
the community is that the colliers are playing a suicidal policy, 
and that coal will come down, and destitution follow. At one 
lai meeting held lately at Cardiff between the coalowners and 
colliers, Mr. Elliott, M.P., intimated that the large number of emi- 
grants who have left this district for America might be induced 
to return, and this would soon bring about a competition of labour 
and bring down prices. , 

Singularly enough a gentleman at Neath, largely interested in 
brattice work, received a letter from America this week from a 
collier at one of the leading colliery districts teeming with com- 
plaints of the bad state of the trade there. Coal was a drug, 
prices low. It would not be surprising if this communication is 
not followed by the raising of a fund to bring back emigrant 
co'liers, Let the Welsh colliers take the hint and be prudent. 
At the Cardiff meeting referred to the colliers applied for a 
board of arbitrators, instead of the present arrangements. The 
question is postponed. 

I hear of a French company engaged in coal getting in Carmar- 
thenshire, but particulars are wanting. The ironworks are doing 
a large and steady trade and native and foreign supplies 
of limestone are being stored up in anticipation of a 
winter’s trade. At Abernant Works one furnace, and that in 
rather a shaky condition, is in blast, the other one is being 
repaired. The furnaces out of blast at Plymouth are being 
rapidly repaired. At Plymouth and Cyfarthfa large shafts 
are being built in connection with the furnaces. These 
will improve the quality of the iron by extracting the 

es more effectually. At Loughor considerable engine work 
is being prepared for the Aberdare Valley. At the Monmouth- 
shire Works the men accepted the advance of 10 per cent. with 
reluctance, they wanted 15 percent. Should trade continue, this 
advance will very likely be made. Large quantities of rails have 
been got ready of late for northern ports, and during the next 
month it is expected that northern orders will keep the mills fully 
employed. The American trade has not been so active of late. 
In some parts I hear of a falling off in the inquiry, and probably 
| this will continue until the spring. In the ordinary run of trade 
| the autumn season was one of activityin completing Russian orders, 
and this was followed by a dull winter; but I am assured 
that sufficient orders are in hand to maintain an active trade until 
Christmas, and home inquiries are quite up to the average. The 
Ebbw Vale Company has been sending of late considerable quantities 
of rails and fish-plates to Miramichi, Paysander, City Point, and 
Galveston. Cytarthfa has been employed in American rails, 
Dowlais with American and Rio de Janeiro. Large quantities of 
iron ore from Bilbao and Marabella have been received, while the 
inland supply from northern mines to this district has been quite 
up to the average ; but in some cases I hear complaints of the 
quality of northern ore, and as regards Irish it is not in much 
avour in this part. An alarming irruption of water into the 
' Glanddu Colliery, Monmouthshire, took place on Saturday, 
threatening the Ives of all in the pit; but happily all escaped, 
| though in great confusion. It appears that the men cut into an 
| old working, and thus caused what might have proved a sad 
catastrophe. 

On Monday the men at Vernon Tin Works, Briton Ferry, left 
in large numbers. It appears that a demand had been made by 
the men for an advance of wages, and the result was a summary 
paying off, and in most cases they were ordered to quit the com- 
pany’s houses. The application of the men was for an advance of 7d. 
ang ton, and the coacher free, Port Talbot and Vernon men so 

‘ar are the only ones out, but notice has been given at the other 

tin works, A collier at Mountain Ash has been charged with 
using a defective lamp at his work. The man’s name is Cross, 
and it appears that with the knowledge that a “‘ blower” had 
shown itself, he yet endeavoured to go in with his broken lamp, 
when in all probability another disastrous explosion would have 
taken place. A warrant has been issued for the man’s arrest, as 
he has absconded. 

The miners in several of the pits near Coleford, Forést of Dean, 
are on strike. A fatal accident occurred in the Morfa pit on Tues- 
day, a man being crushed to death by the cage. 

Inquiries are being set on foot as to the reason why the pro- 
jected Carmarthenshire Mineral Railway is not proceeded with, 
he London and North-Western will open to Dowlais shortly. 
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PEAT. 


In carrying out our remarks and observations on peat as a 
fuel for iron producers and workers, we recently gave our 
readers, so far as might be in a short article, a reswmé of 
the opinions generally held as to the possibility of its being 
profitably employed either in the form of coke or unpre- 
pared, in the blast furnace, and we now come to the question 
of its agency in the forge and mill. It seems well perhaps 
to remark that in these words forge and mill we wish to 
include all and every the processes by which the crystal is 
changed to the fibre of iron, and comprehend therein as 
well the Catalan process and open hearth sinking-down 
fire, as the more modern puddling furnace. The chief 
difficulty which has always operated against the suc- 
cessful use of peat in smelting operations is its fri- 
ability and weakness before a pillar of blast, but in the 
forge, unless, indeed, gas-puddiing be the method followed, 
this source of failure is at once Seont of, as there is no 
necessity for direct contact under pressure between the 
metal and the fuel. Incandescence, whether obtained 
by mechanically forced supplies of oxygen or pro- 
duced by the natural draught available through ordinary 
exhausting flues, is more or less perfect and productive of 
heat in proportion to the specific perfection in which 
the carbon is consumed, and it seems a conclusion arrived 
at by all analysts that this is most readily achieved in a 
plain open grate where the fuel is ignited in the ordinary 
manner. us we have in favour of peat this point 
beneficial to its employment in the after processes of iron 
metallurgy, that any tendency to weakness or friability is 
of infinitely less importance in them than in the reduction 
of the ores. That it has been successfully so employed we 
find in many instances, and that, especially at the present 
prices of mineral coal, it should be still more frequently 
made use of, is patent to most of those who have cared to 
give the question due consideration. Few people are more 
closely wedded to the manners and customs of their ances- 
tors than are the pure Anglo-Saxons, but amongst 
them, and certainly amongst their descendants, the 
Anglo-Americans, we find that not only is peat found a 
good and useful fuel in the forge, but also that it was and 
is one ially prized for its beneficial effect in improving 
the quality of any iron submitted to its influence. Passing 
over other instances of itsuse, we noticethat atthe Caledonia 
Works, Montreal, Canada, peat fuel has been used mixed 
with mineral coal in the melting of iron, and that this iron 
assumed, although actually cast, many of the properties of 
its wrought or fibrous qualities. 

The positive question seems simply to be this, Can peat 
be so employed as to produce the calorific intensity which 
is a necessity to the production of wrought from cast 
iron? Here, however, it may be possible that we state 
the case scarcely correctly, inasmuch as that if peat cannot 
be, at a price fitting it to compete with other fuel, deprived 
of its innate hydroscopic moisture, then it is, in comparison 
with that other fuel, valueless. But in many of the writers 
whose works we have referred to we find the contrary 
»stated, and, in fact, the position lies thus, Can peat by any 
process however perfect be so far deprived, either by pres- 
sure or the application of heat, of its moisture as to be 
sufficiently free from hydrogen to produce intense heat. 

It seems pretty plain that with reference to mill or forge 
work of any description, but excluding entirely therefrom 
either sinking down or Catalan fires—where of course peat- 
coal should be the form of employment for this fuel—the 
gas furnace, in which a second blast of air is thrown on the 
products, arising from a generator, in order to effect their 
complete combustion, is the one to be preferred ; and at 
Lesjeefoss, in Sweden, Dellick states that 100 Ib. of kiln- 
dried peat are found in this process equal to 197 Ib. of 
kiln-dried wood in making heavy forging. However, 
in contradistinction from this—which is clearly our 
opinion—we find that at Hammern and Ebenau, in 
Bavaria, the direct application of turf on plain grates 
with blast is contend more advantageous than pud- 
dling with turf gas, because the fuel was more perfectly 
utilised, the mode of using it entailing less expense, and 
the workmen were less inconvenienced by the heat. 

The latter statement, though given by Crookes and 
Rhérig in their “Treatise on Metallurgy,” does not tally 
with that of Dellick; and we venture to think that in 
the last method of operating the fuel must have been desic- 
cated to a degree which would have involved not a little 
preliminary expense. 

Turning for a moment to a little work on peat, by Mr. 
Elsam, late of the Blaen Pelenna Peat-Charcoal Works, 
Neath, we find a statement, from which certainly it would 
appear that peat fuel has a distinct effect in rendering 
iron tough and ductile, which is of course the abstract ten- 
dency of all puddling or forge operations, for it is therein 
stated that at the Caledonia Works, at Montreal 
(which we have before referred to), where peat fuel 
was mixed with coal, the charge melted in forty minutes 
less time than with coal only; that the castings made 
from the iron were more dense, and of course much 
aoe. He further adds:—“ A round bar 10in. long, 
jin. diameter, was coiled, when cold, into a ring 3in. 
diameter; while another piece was drawn out when cold, 
with a hammer, in such a manner as very few qualities of 
even wrought iron would stand. The amount of ironstone 
required was much less, and owing to the intense heat, the 
iron made faster, thus showing a saving of fully 25 per 
cent. over either charcoal or anthracite.” This is scarcely 
so clear and distinct a statement as could have been 
wished, as the context of Mr. Elsam’s account of the ex- 
periment made at Montreal leaves us in doubt as to whe- 
ther the iron he refers to was second-melted or pig run 
direct from the smelting furnace. Our first impression 
was that he clearly alluded to the former. The time he 


gives—“ forty minutes less than with coal only ”—would 
certainly indicate that he must refer to castings run 
from a cupola; but then we are met with the words, “the 
amount of ironstone required was much less, and owing 
to the intense heat the iron made faster,” and these must, 
as they stand, have reference to some smelting process. It 
is quite possible there may be a little inadvertent error in 





the use of the word ironstone, for, so far as our experience 
of blast-furnaces goes, it is utterly impossible to tell in 
what time the charge melts, whilst as to cupolas for second 
melting, the use of ironstone in them has not as yet been 
attempted, nor do we see how it could be made avail- 
able to any beneficial effect. There is surely also an 
approach, not so far as we can see attributable to any 
agency but thatof the peat, tothe —— bysimplesecond 
melting of a good and really malleable cast iron, a desidera- 
tum which our engineers would not be slow to appreciate 
if the metal is really of the quality to be inferred from 
the foregoing, and if it can be produced in large quanti- 
ties. But coming now back to the question of re-heating, 
we can see no reason why the gas puddling furnace used 
in Carinthia should not be applied to compressed peat, it 
having so successfully operated with wood for a fuel; and 
this especial mode of manufacture, which we look upon as 
that most certain to be found the correct one for pud- 
dling or re-heating with peat; there might be added— 
as we conceive peat to be likely to produce a long flame— 
to the furnace, a second bed for heating up the iron for 
the following charges, as well as side plates round the 
bed for heating the blast before its application to the gases, 
which, at a temperature of, say, 2U0 deg., would have a 
more active combination than were cold air introduced. 

Perhaps at this point it may be desirable to consider, 
somewhat accurately, the value of peat as a generator of 
steam, inasmuch as if the waste heat from the puddling 
forge and mill may not be found sufficient to drive their 
respective engines, it might become necessary to apply fuel 
direct under their boilers ; but if the step grate—which we 
have ourselves seenapplied to small charcoal—were used, we 
cannot conceive but that any small or refuse peat which 
might be lying about could be most profitably employed on 
this under the boilers. Of course we do not here assume 
the actual necessity of other than the spare heat from 
the mill and forge furnaces being required to get steam 
for the engines, but it might be necessary if very 
perfect combustion (and with the use of the after-heating 
chamber we have referred to as employed in Carin- 
thia) were obtained; but even then with the help 
of the blast we should propose most certainly to use, and 
the application of multitubular boilers this might not be 
the case. Here, of course, the general effect of peat 
will be found much inferior to coal, and in an American 
work, by Mr. Samuel W. Johnson, A.M., Professor of Ana- 
lytical and Agricultural Chemistry, Yale College, we find 
the following statement of an experiment tried at one of 
the pumping houses of the Nassau Water Department of 
the city of Brooklyn :—“ Fire was started under a steam 
boiler with wood. When steam was up the peat was 
burned, its quantity being 17431b., or eighteen barrels, 
and after it was consumed the firing was continued with 
coal, The pressure of steam was kept as nearly uniform 
as possible throughout the trial, and it was found that 
with 1743]b. of peat the engine made 2735 revolutions, 
while with 1100 lb. of coal it made 3866 revolutions. In 
other words, 100 lb. of coal produced 351°45 revolutions, 
and 100Ib. of t produced 15691 revolutions. One 

und of coal, therefore, equalled 2°241b. of peat in heat- 
ing effect. The peat burned well and generated steam 
freely.” 

We have quoted the above, but it must be evident to 
every practical man that it is far from being possessed of the 
precision needful to decide with any accuracy the com- 
parative heating effect of the fuels employed, inasmuch as 
the grates adapted for wood do not necessarily suit peat, 
and one for the consumption of mineral coal would be 
certainly unsuited to either of the others. ‘ 

A few experiments as to absolute heating power ‘of 
peat, as compared with wood, have been made by 
analysts, which are interesting, and which we transcribe 
for the benefit of those interested in this now very 
important question. Karmarsch found that in absolute 
heating effect 

100 Ib. of turfy air-dried peat .. .. = 9%5lb. of pine wood 
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And when the comparison was made by bulk instead 


of weight, the following were the results:— 
100 cubic feet of turfy peat = 4 cubic feet of pine wood in sticks 
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And Brix, referring to the effect of several air-dried ts 
—the heating power of an equal bulk of oak wood being 
taken at 100 as a standard—gives the following table, bulk 
for bulk :— 


Heating effect. 
OE xs ede ee es a es es wt es 
Peat from Linum, dense and pitchy .. .. .. .. « « 7 
= wo SERN cs ce ce ce oe ce ce ce & 
- a Pe er ee eee | 
Peat from Buechsenfeld, pitchy, hard, and heavy .. .. .. 7 
eae -- 64 


Gyseer gives the following comparisons “of good peat 
with various German woods, equal weights being em- 
ployed, and split beech wood, air-dried, assumed as the 
standard :— 


Beech wood, split, air-dried .. 1 


Peat, condensed by Weber and Gysser’s method, “air-dried, 


96 por comt. mofeture co .. «2 cf oc os oc oc I* 
Ditto ditto ditto, hot-dried, with 10 per cent. moisture .. 148 
Peat charcoal from condensed peat .. .. .. .. of «+. 173 
The same peat simply cut and air-dried .. .. .. .. .. 0°80 
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From these statements it will be seen that in weight for 
weight trials the ordinary qualities of peat are but little 
different from wood in heating power. When contrasted 
bulk for bulk, peat seldom touches 75 per cent. of the 
value of oak wood. 

From the length to which this article has already run we 
must reserve the termination of our remarks on the 
use of peat in the forge and mill, but before con- 
cluding this we would refer to a statement made by us 
in a former article, viz., tbat peat, if deliverable in Dublin 
at about 10s. a ton, would come into most favourable com- 
petition with coal at its present price, and we do this | 


| because our statement has just found a most remarkable 
confirmation in a report of the committee of the Royal 
Dublin Society, who have been inquiring into the value of 
Siemens’ gas furnaces for utilising peat. From this report 
it would appear that the presept price of the lowest class of 
coal delivered at the quay in the Liffey is about 29s. per 
ton, and that peat can be delivered into the canal boats at 
the bog at a cost of say 7s. per ton, equalling about 12s. per 
ton for large quantities in Dublin, —e possibly, to a 
small increase if any higher royalties be im y the 
bog owners. The committee seem to think, as we 
have also ventured to think, that the cost of preparing and 
drying the turf might be reduced by mechanical appliances. 
And they report further, that regenerative gas furnaces on 
Siemens’ plan are being erected at. the works of the Great 
Southern and Western Railway at Inchicore with a view to 
test this mode of using peat. This confirmation of our 
expressed opinions by so distinguished a body as the Royal 
Dublin Society is so satisfactory in the close similarity of 
figures that we may perhaps be pardoned for taking some 
little pleasure in referring to it. 








SEWAGE UTILISATION AT BUCKHURST HILL. 


Amone the various methods of dealing with sewage which are 
rife in the present day, one of a somewhat peculiar character has 
been adupted by the local authorities of Buckhurst Hill, a town 
of about 2000 inhabitants, situated in the parish of Chigwell, in 
the county of Essex, on the Woodford and Loughton branch of 
the Great Eastern Railway, the distance from London being 
about ten miles. The water supply of the town is obtained from 
the East London Company, and is said to be deficient in quantity, 
averaging only about twelve gallons per head per day. Con- 
sequently the sewage, amounting to little more than 25,000 
gallons per day, is much more concentrated than the sewage of 
the metropolis, where the water supply exceeds thirty gallons 
per head. Buckhurst Hill is thoroughly sewered and water- 
closeted, and the natural outlet is into the river Roding. Sewage 
irrigation in this locality is rendered difficult by the dearness of 
suitable land, and by the floods of the Roding in the lower por- 
tion of the valley. It was also feared that a sewage farm would 
be unfavourable to the interests of the place as a kind of pleasure 
resort. Accordingly the sewer authority, consisting of a com- 
mittee appointed by the vestry, sought anxiously for a system of 
precipitation, and called in the aid of Mr. T. Wilson Grindle, the 
borough engineer of Hertford, who proposed a plan in which pre- 
cipitation by sulphate of alumina should be combined with 
intermittent filtration, the latter part of the process being based 
on the recommendation of the Rivers Pollution Commissioners, 
as given in their report for 1870. Mr. Grindle’s proposals were 
adopted, and the plan has been carried out under his direction. 

In the first place the sewage, which otherwise would enter the 
river, is carried off by an intercepting sewer to a suitable spot, 
formerly a brickyard, on the right bank of the Roding. The 
sulphate of alumina, in the form of common alum, is introduced 
into the intercepting sewer, so as to become thoroughly inter- 
mixed with the sewage by the time the latter arrives at the pre- 
cipitating tanks. These tanks are in duplicate, each 36ft. long 
by 12ft. wide, and 5ft. 6in. deep, containing about four hours 
flow of the sewage in the day time. Subsidence having taken 
place in the precipitating tank, the effluent water passes off into 
a sand filter, having 9in. of sand on 6in. of fine gravel, the area 
being 14ft. by 12ft. There are two of these sand filters, cor- 
responding to the two tanks. The liquid passes from the sand 
filter to an earth filter, measuring 40ft. square by 6ft. deep. 
There are four of these earth filters, each consisting of calcined 
earth or well burned and finely crushed clay. These filters are 
used in turn, each for eight hours, followed by twenty-four hours 
rest, to allow the air to follow the liquid through the entire mass 
of earth, thus preparing it to receive a fresh supply of liquid. 
From the earth filter the effluent water passes into the g. 

Each of the precipitating tanks is entirely emptied every third 
day by opening a valve in the floor of the tank, through which 
the sludge is carried by gravitation to a drying bed, consisting of 
a pit 2ft. deep dug in the earth. If the deposit were allowed to 
remain longer in the tank there would be a risk of secondary 
decomposition, whereby the supernatant water would become 
contaminated. In the case of the sand filters, the surface to a 
depth of half an inch or a little more is removed once in two 
days, or oftener, and washed, after which the same material is 
used again. During treatment the sewage as it flows through 
the precipitating tank is kept at one level by means of a weir, it 
being found that a variation of level causes a disturbance of the 
deposit. The floor of the tank is nearly on a level with the 
surface of the sand filter, and the bottom of the sand filter is 
nearly level with the top of the earth filter. At the bottom of 
the earth filter the water flows off through an inverted syphon, 
so that when the filter is to be put to rest there is a degree of 
suction which drains off the whole of the liquid down to the 
lowest stratum. From the lower lip of the syphon the effluent 
water is carried away in a pipe to the adjacent river. 

Both the sewage deposit, or “sludge,” and the effluent water, 
have been analysed by Dr. Voelcker. The sludge, when “ per- 
fectly dry,” contained 54°86 per cent. of organic matter, including 
2°33 per cent. of nitrogen, equal to 2°83 per cent. of ammonia. 
In its most fluid state, the sludge is fully nine-tenths water, A 
sample sufficiently dry to contain as little as 72°79 per cent. of 
water was reckoned (according to the results obtained from the 
“perfectly dry” sample) to contain 0°63 per cent. of nitrogen, 
equal to 0°76 of ammonia. In this state Dr. Voelcker computes 
the sludge to be worth to the farmer from 4s. to 5s. per ton at 
the works. ; 

In the next place we have to consider the effluent water. Dr. 
Voelcker speaks of the sample which he analysed as “clear, per- 
fectly free from smell, and but little coloured.” An imperial 
gallon on evaporation left 136°85 grains of solid matter (dried at 
150 deg. Centigrade), as having been in solution, the composi- 
tion being as follows:—Organic and volatile matter, 9°18 ; 
oxide of iron and alumina, with traces of phosphoric acid, 0°99 ; 
sulphate of lime, 53°97; carbonate of lime, 17°02 ; nitrate of 
magnesia, 28°79; carbonate of magnesia, 0°84 ; chloride of 
sodium, 17°25 ; alkaline carbonates, 7°36; soluble silica, 1°45. 
Dr. Voelcker observes that while the effluent water is, of course, 
unfit for drinking purposes, it is “ yet purified to such an extent 
that it may be poured into a watercourse without creating any 
nuisance.” In giving his analysis, Dr. Voelcker draws attention 
to the fact that, “ practically speaking, the effluent water contains 
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merely traces of ammonia, and on the other hand a very con- 
siderable amount of nitrates, showing that the ammoniacal salts 
and organic nitrogenous compounds which are found in raw 
sewage have become almost completely oxidised and changed 
into nitrates, and have been thereby rendered harmless and 
inoffensive to the sense of" smell.” The same analyst remarks : 
“T beg further to say that the sulphate of alumina process 
appears to have been very effectual in removing the solid focal 
matter from sewage, and rendering the effluent water quite in- 
offensive and well adapted for irrigating purposes, or fit to be 
discharged into a watercourse.” 

Dr. Voelcker has made some verbal statements with regard to 
Mr. Grindle’s plan, which have also been put on record. Thus 
he stated that the ratepayers of Buckhurst Hill must be recon- 
ciled to pay for the purification of the sewage, and that “it 
would be unreasonable to expect to do it in any way without 
creating some little smell.” He suggested that shoddy should 
be mixed with the mud, as a powerful absorbent capable of 
assisting in the consolidation of the mass. The doctor ex- 
pressed his dislike “to any artificial means of drying the mud, 
as a crust is formed which keeps in the steam.” It was unde- 
sirable to apply the wet mud direct to the land as a garden 
manure. It should first be exposed to the air, in order to get 
rid of the sulphuretted hydrogen. 

These works have now been in operation for a year, and are 
said to have answered their purpose. The consumption of alum 
is about 50 lb. weight per day. The wages are very moderate, 
and no engine-power is required. The sewer authority borrowed 
£3000, to be paid off in thirty years. The land purchased was 
rather more than eight acres, ont of which the works occupy only 
an acre and a-quarter. It is in contemplation to sell part of the 
unused area, 

With regard to the efficiency of the plan thus pursued, it is 
obvious that the alum will act as a powerful precipitating agent, 
though it would seem desirable to add some other ingredient to 
render the deposit less flocculent and, therefore, less liable to be 
disturbed. The sand filter serves to arrest such portions of the 
solid matter as are nearly of the same specific gravity as the 
liquid, and which, therefore, do not subside in the precipitating 
tank. According to Dr. Frankland, the efficiency of the earth 
filter is due to the fact that all sclid bodies have the property of 
attracting to their surfaces a thin film of air, which film readily 
gives up its oxygen to any organic matter with which it comes 
into contact, thereby oxidising it and rendering it harmless. As 
described in the report of the Rivers Pollution Commissioners, 
the system of intermittent downward filtration through earth is 
said to be essentially a process of oxidation, “the organic matter 
being to a large extent converted into carbonic acid, water, and 
nitric acid.” Hence arises the necessity for the continual aéra- 
tion of the filtering medium. These principles are borne out by 
Dr. Voelcker’s analysis of the effluent water in the case before 
us. The water as it flows into the Rodingis clear and inodorous, 
and although the river at times is very sluggish, there are no in- 
dications of pollution. Neither do the sewage works show any 
symptoms of deterioration in their action. 

The less satisfactory part of this process consists in the dis- 
posal of the sludge. There is the risk of an offensive smell as it 
lies in the open pit or drying bed, and although the escape of 
sulphuretted hydrogen and other offensive gases may be slight 
where the population is small, like that of Buckhurst Hill, yet if 
the population were large it would become impossible to tolerate 
the drying of the sludge in the open air. In the plan adopted 
by General Scott, which is attracting much notice at the present 
time, and to which we referred on a former occasion, the sludge 
is first dried on hot plates and then burned. By using lime and 
clay as his precipitating agents, General Scott obtains a deposit, 
which when burned produces a cement which is available for 
building jpurposes. But the preliminary drying is associated 
with an offensive smell, which on a large scale would necessitate 
some further provision so as to neutralise the noxious gases. 
Weare informed that General Scott has lately modified his pro- 
cess, by making use of Needham and Kite’s press. This, to a 
certain extent, provides for the drying of the sludge without the 
application of heat, and so far is beneficial. With regard to the 
pit at Buckhurst Hill, the introduction of some earthy material, 
or the shoddy proposed by Dr. Voelcker, would materially assist 
in the prevention of nuisance. 

If at Buckhurst Hill the precipitating tank and the sand filter 
were dispensed with, the action of the earth filter would be im- 
paired. If the earth filter were to be superseded by irrigation, 
it would still be desirable to arrest the grosser portions of the 
sewage before applying it to the land. What may be termed 
“sewage mud,” or sludge, is therefore a difficulty more or less 
in all cases. There is no agricultural necessity for pouring raw 
sewage on our fields. Plants are better nourished by a cleaner 
diet. But if the sludge is to be kept back, what is to be done 
with it / The Native Guano Company undertake to convert. it 
into a valuable manure, and the Phosphate Sewage Company 
attempt the same thing in another form. But the drying pro- 
cess is a difficulty, both in an engineering and a sanitary sense. 
it has also a very important bearing on the question of cost. 
When we see clearly how the sludge is to be got rid of, so as to 
entail no excessive expense, and at the same time to create no 
nuisance, we shall see the path made clearer for sewage irriga- 
tion. In the meantime we seem to be where Dr. Voelcker puts 
us—obliged to put up with a little loss and a little nuisance. 
Promises are, indeed, held owt to the contrary which we should 
be glad to see verified. Large dividends from the sale of foreign 
patents are not necessarily identical with good profits on the 
process itself which is the subject of the patents. 





SALE AT THE MILLWALL ENGINEERING AND 
SHIPBUILDING WORKS, MILLWALL, LONDON, 
OF TOOLS, PLANT, MACHINERY, &c. 


THE oe: of i well-known collection of articles, whether 
it be the gallery of some connoisseur of paintings, gathered 
together at the expense of a lifetime of care, and the result of 
consummate judgment and lavish expense—the furniture and 
garniture of an imperial palace, no longer, perhaps, imperial—or 
even the contents of the cellars of wines of some bon vivant, is 
sure to attract not a little of the attention of the general public 
in addition to that of those most individually interested ; but 
when, from whatever causes, the seat of some = industry is 
destroyed, or one of those colossal factories whose productions 
have obtained a world-wide celebrity, and whose labour-saving, 
wonder-working machines have added to the wealth of nations, 


and civility of Mr. Hosking, late chief mechanical engineer | 
there, we may say that they were originally founded by 
the well-known Napier, now of Glasgow, and then passed into 
the hands of Messrs, Robinson, and after them into those of Mr. 
Scott Russell, whose reign commenced about five years previous 
to the launch of the Great Eastern, to the anxiety and vexation 
attendant on the difficulties of which the death of her great, 
talented, but perhapssomewhat over-sanguine designer, the younger 
Brunel, is attributed. When his and Mr. Scott Russall’s connec- 
tien with them ceased, Mr. Charles Mare commenced operations, 
and in addition to the fitting up and engineering shops added the 
rolling mills (now in the possession of Messrs. Jeavons and Co.), 
where is to be seen in full operation one of the most powerful 
armour-plate mills in the world, on the main shaft of the driving 
engine of which is a fly-wheel of 36ft. in diameter. Circumstances 
ossibly within the recollection of many of our readers compel- 
ing Mr. Mare to retire, a joint stock company, entitled the 
Millwall Iron Company, was formed, whose business eventually 
resolved itself into the Millwall Ironworks, Shipbuilding, and 
Graving Dock Company, Limited, whose chief manager was, we 
believe, Mr. G. Harrison, at present of the Canada Works, Birken- 
head. Weshould add here that in addition tothe rolling mills now, as 
we have just said, held by Messrs. Jeavons, there was occupied by 
the former proprietors the shipbuilding yard, where Messrs. Pile 
and Co., of Great St. Helens, now carry on their extensive business. 
It would be impossible for us to chronicle here a tithe of the many 
works of engineering skill and enterprise which have been ex- 
ecuted in connection with these establishments, but amongst 
others we may name, in addition to the Great Eastern already 
mentioned, that here were built the Northumberland ironclad, 
6000 tons burthen (a beautiful section of which is in the model 
room), now in the Channel fleet, and one of the finest speci- 
men of naval architecture afloat; the Baroda, for the Peninsular 
and Oriental Company ; the Rhone (which our readers will recollect 
was lost a few years back in the fearful hurricane at St, Thomas’); 
and the Danube, for the West India Mail Company ; and if we 
mention it last, it is not because it is least, the beautiful yacht 
presented to General Garibaldi by some of his English admirers. 

Through the courtesy of Mr. Price, of the firm of Messrs. 
Wheatley Kirk and Price, auctioneers and valuers, Manchester, 
the auctioneers at the present sale --for whose attention we feel 
much indebted—we are enabled to give our readers the descrip- 
tion and prices at which the more important lots included in this 
first day’s sale were disposed of ; adding that these are really and 
truly almost an infinitesimal part of the great constructing plant 
now offered to the public. 

First Day’s SALE. 

The earlier lots consisted principally of smaller tools, such as 
punches, tongs, boiler makers’ ditto, chisels, steam hammers, &c., 
which, so far as we could judge, yielded on an average about 
7s. 6d. per cwt.; but to this exact figure, from the very varied 
ee of the implements, we cannot, of course, pledge our- 
selves. 

The following are, perhaps, worthy of the especial notice 
of our manufacturing friends, and realised the sums set opposite 
to them :— 


LOT. 

97. Powerful lifting jack, 4ft. 9in. high, with4}in. forged chased 
screw, working in gun-metal bush, £5. 

98. One ditto, 5ft. Sin. high, with 3jin. screw, £4 10s. 

114, Steelyard, will weigh up to 11 tons, and appurtenances, 
£3 3s. 

199. Strong single-geared wall drilling machine, to admit 4ft. 
diameter, 2}in. spindle, 12in. hand feed motion, five-speed cone 
3}in. broad, with overhead driving gear and wall fixings, £22. 

200. Powerful double-geared brake lathe, 16in. centre on 
massive iron bed 12ft. long, 214in. face, gap to admit 5ft. diameter 
by 22in. wide, face plate, 4ft. diameter, compound rest, following 
headstock, overhead driving gear and disengaging motion, 
£74 5s, 

201. Magnetic brass cleaning machine by Routledge and 
Ommaney, Salford, with circular brush and 84 magnets, for hand or 
power, £9 10s, 

202. Horizontal screwing machine, to screw up to ljin., with 
2in. hollow spindle, disengaging motion and five-speed driving 
cone, quantity of tool holders, &c., rather old-fashioned, £11. 

203. Set of double hand power force pumps, by Bellhouse 
and Co., with gun metal plungers, levers, plates, &c. (not quite 
complete), £10. 

204. Six-inch stroke patent hand morticing machine, by Powis, 
James, and Co., with compound adjustable table, parallel vice, 
hand lever, &c., £10 10s. 

205. Double-geared self-acting slide lathe, 16in. centres, on iron 
bed 24ft. long, compound hand rest, overhead driving gear, and 
disengaging motion, £62. 

206. Eight-inch hand lathe, on 13ft. iron bed, with twostandards, 
four-speed cone, following headstock, two hand rests, overhead 
driving gear, and disengaging motion, £11. 

207. Kight and a-half inch double-geared lathe, on 10ft. iron bed, 
with hand rest and T rest ; face plate, 16in. diameter, overhead 





driving gear, and disengaging motion, £18. 

208, One set Sin, single speed headstocks, face plate 16in. 
diameter, hand rest, overhead driving and disengaging motion, £5. | 

209. Powerful double-geared self-acting upright drilling and | 
boring machine fixed to cast iron pillars, with wall fixings, will ; 
admit 5ft. 4in. diameter, 7ft. high, 3in. spindle, with 24in. feed, 
overhead driving gear and fixings, #36. 

210. Hand screw punching press, with double hand lever and 
adjusting screws. 

211. Self-acting boring bar, 7ft. long, Gin. diameter, and boring 
bosses, £3. [Lots 210 and 211 were sold together. ] 

212. Self-acting ditto ditto, Sft. long, Gin. diameter, with 
leading screw, and boring bosses, £12. 

214. Self-acting 16in., raised to 184in. double-geared sliding and 
surfacing lathe, on iron bed, 24ft. long, 19in. on face, compound 
slide rest, 30in. four-jawed chuck, face plate 24in. diameter ; one 
ditto, 30in. diameter, and overhead driving gear, £9). 

215. lin. double-geared slide lathe, on iron bed, 12ft. long, 
with one standard and two end braces, compound hand rest, face 
plate 20in. diameter, overhead driving gear, and disengaging 
motion, £25, 

216. Powerful self-acting boring and surfacing lathe, consisting 
of 15in. double-geared fast headstock, with face plate 30in. 
diameter, will admit 6ft. diameter, adjustable cross-bed, with 
leading screw 6ft. long, on iron base plate, compound rest, and 
overhead driving gear. By Sheppard, Hill, and Spink, £49. 

217. 8in. stroke slotting machine, fixed on iron pillar, with 23in. 
circular revolving table, on compound bed, will admit 30in. 
diameter ; and overhead driving gear, £13 10s. 

220. Lever punching machine, in parts, on wrought iron box 
bed, lever 11ft. Gin. will punch lin. holes in lin, plates, 22in. 
from edge (not quite perfect), £38. [Very cheap. } 

221. Single-ended eccentric punching machine, will punch lin. 
holes in fin, plates 22in. from edge, stop motion to punch, spur 
wheel, &c, (not complete), £34. 

222. Powerful plate bending machine, will admit 9ft. between 
standards, top roll 15in. diameter, two bottom ditto 14in. 
diamet bott roll bar 6in. diameter, with top adjusting 





ceases to exist, it is natural that that cessation and the breaking 
up of the unity, and distribution over the world of those engines 
of manufacture which once] worked as a harmonious whole, should 
fix upon them more than an ordinary amount of such attention. 
Few inhabitants of English speaking countries, few indeed of 
those of any of the nations of the civilised world, have not heard 
of the t establishment at Millwall, and it is to the commence- 


ment of the final sale and the dispersion of the machinery that we 
have to-day to write. 

To give in as few words as may be the story of these works, for 
hich we are in great measure indebted to the kindness 


an 





| massive iron bed, 
| wrought iron crank shaft with two pedestals, and 4ft. mortice 


> 
a ee pinions, spur wheel and shaft (not quite per- 
ect), £75. 

223. Two side frames, rolls, pinions, and other fittings, forming 
portion of angle iron rolling machine, £26. 

228. Fifty-inch Schiele’s patent blast fan, wrought iron shaft, 
pulley, and elbow pipe, £22. 

230. High-pressure horizontal steam engine, cylinder about 14in. 
bore, stroke 32in., fork-ended connecting rod, top steam chest, on 
i reversing eccentric, fly-wheel 11ft, diameter, 





bevel wheels, £120, 


236. Steam donkey pump, with 3in. gun-metal ram, steam and 
water pipes, and two taps, £8, , 

237. Vertical multitubular boiler, 15ft. long, 4ft. wide, 9ft. 
high, water gauge, blow-off cock, furnace doors, sheet iron 
chimney, £42. ‘ 

24C. Single-flued cylindrical steam boiler, 23ft. long, 5ft. Gin. 
diameter for 10ft., remaining 13ft. being 4ft. 9in. diameter, steam 
dome 3ft. by 2ft., flue 3ft. diameter, safety valve, junction and 
stop valves, water gauge, blow-off cock, damper and fittings, 
furnace doors, fire bars, &c. (as fixed), £82 10s, 

241. Single-flued cylindrical steam boiler, 21ft. long, 6ft. 
diameter, steam dome 3ft. by 2ft. Gin., flue 4ft. diameter, double 
safety valve, junction and stop valve, furnace door, bars, and 
fittings, £100. 

(To be continued.) 





THE INSTITUTION OF CIVIL ENGINEERS. 
PREMIUMS AWARDED.—SESSION 1871-72. 

THE Council of the Institution of Civil Engineers have awarded 
the following premiums :— 

1. A Telford medal, and a Telford premium, in beoks, to Brad- 
ford Leslie, M. Inst. C.E., for his ‘‘ Account of the Bridge over 
the Gorai Kiver, on the Gvalundo Extension of the Eastern Bengal 
Railway.” 

2. A Telford medal, and a Telford premium, in books, to Carl 
Siemens, M. Inst. C.E., for his paper on ‘‘ Pneumatic Despatch 
Tubes : the Circuit System.” 

3. A Telford medal, and a Telford premium, in books, to 
William Bell, M. Inst. C.E., for his paper “‘ On the Stresses of 
Rigid Arches, Continuous Beams, and Curved Structures.” 

4, A Telford medal, and a Telford premium, in books, to John 
Herbert Latham, M.A., M. Inst. C.E., for his description of 
“* The Soonkésala Canal of the Madras Irrigation and Canal Com- 

any.” 

5. A Telford medal, and a Telford premium, in books, to George 
Gordon, M. Inst. C.E., for his paper on ‘‘The Value of Water, 
and its Storage and Distribution in Southern India.” 

6. A Telford premium, in books, to Frederick Augustus Abel, 
F.R.S., for his paper on ‘‘ Explosive Agents applied to Industrial 
Purposes.” 

7. A Telford premium, in books, to Bashley Britten, for his - 
paper on ‘The Construction of Heavy Artillery, with reference 
to Economy of the Mechanical Forces Engaged.” 

8. The Manby premium, in books, to Charles Andrews, 
M. Inst. C.E., for his paper on ‘‘ The Somerset Dock at Malta.” 

The council have likewise awarded the following | prizes to 
students of the Institution :— 

1, A Miller prize to Oswald Brown, Stud. Inst. C.E., for his 
paper on “ Sewage Utilisation.” 

2. A Miller prize to Arthur Turnour Atchison, B.A., Stud. 
Inst. C.E.,, for his paper on ‘* Railway Bridges of Great Span.” 

3. A Miller prize to John Addy, Stud. Inst. C.E.; for his paper 
on ‘*The Most Suitable Materials for, and the best mode of 
Formation of, the Surfaces of the Streets of Large Towns.” 

4, A Miller prize to Alfred Edward Preston, Stud. Inst. C.E., 
for his paper on ‘‘ Wood-Working Machinery.” 

5. A Miller prize to William Patterson Orchard, B.E., Stud, 
Inst, C.E., for his paper on ‘‘ The Education of a Civil Engineer.” 








A New Rotary Puppiine Furnace.—A very important experi- 
ment with a rotary puddling furnace is under headway, in the 
hands of C. Donkersley, a practical iron man from Paterson, N. J., 
now general agent for the Morgan Ironworks, near Marquette. 
He has erected a furnace with a combustion chamber some 4ft. 
square and 30in. high, where fuel is introduced in the form of 
pulverised charcoal by means of a No. 2 Sturtevant blower. Here 
the fuel is entirely consumed, and the results, in the form of 
heated gas, pass over an arch into the puddler, and through that 
into the chimney stack. In the first place, it is found by various 
severe tests, that this fuel thus applied will generate sufficient 
heat to act upon ores or pig metal very quickly, the intensity of 
the heat depending upon the amount of fuel and the quantity of 
oxygen introduced through the blower. And there appears, too, 
to be so perfect a combustion, that by the time that the flame has 
reached the stack it has lost its vitality and emits no gases, 
Besides, the coal used is the waste of coal-kilns and furnace-yards, 
which has not heretofore been utilised. The puddler is 4ft. in 
diameter and 5ft. long, lined with a conglomerate and fettled with 
ore. It revolves upon four bearings, one set under each quarter, 
and is driven by a connection with the principal engine of the 
works through a shaft and gear which engages with toothed 
segments which pass around its circumference at either end. A 
chamber is stationed between the puddler and the chimney-stack, 
which is raised at right angles with the axis of the puddler by 
a counter-weight, and gives access to the interior of the puddler. 
The puddler is charged directly from the blast furnace, and 
handles a half-ton ball with perfect facility. The balls for the 
present are bloomed under a powerful hammer, but it is the 
intention to erect a Siemens re-heating furnace, and carry the 
stocx to the rolls without losing its virgin heat. The puddler and 
the process promise all the success aimed at. The experiments 
have been very tedious, covering, now, a space of nearly two 
years; but if all is realised that is hoped for the process, it will 
create a revolution as powerful as that wrought by Danks.— 
American Mining Record, 

ORGANISATION OF THE UNITED STATES PATENT-OFFICE.—The 
increasing business of the Patent-office has for some time past 
rendered the old system of classification of the inventions inade- 
quate, and has occasioned much delay in the business of examina- 
tion. As a remedy for this state of things the Commissioner of 
Patents has very wisely decided to institute an entirely new 
classification, introducing a large number of subdivisions, which 
will greatly add to the convenience of ali who are conne with 
thedepartment. Formerly theinventions were divided into twenty- 
one classes, each of which was managed by one principal examiner 
and one assistant. Under the new organisation, which went into 
operation on the 15th ult., the inventions are formed into twenty- 
two grand divisions, at the head of which is a principal examiner, 
These divisions are separated into one hundred and fifty classes, 
or subdivisions, administered by some sixty principal and 
assistant examiners. The work of re-arranging the drawings 
and documents of the establishment, in accordance with this 
new organisation, is now going on at the Patent-office, and as 
soon as it is completed we may expect to see a marked improve- 
ment in the general working of the bureau. Every case will be 
promptly examined and decided, the tedious delays now too often 
experienced will be avoided, every part of the business of the 
establishment being carried of with ease and larity. 
The following gentlemen, who have held positions as second 
assistant examiners, have been promoted, on merit, to be first 
assistant examiners :—C. W. Forbes, O. C. Fox, C. W. Chapman, 
and H. Seymour. The following have been appointed second 
assistant examiners: J. A. Brown, J. B, Church, and R. G, 
Dyrenforth. Ed. H. Knight, formerly editor of the sigtafics 
Gazette, has been appointed a principal examiner, and 7 od in 
charge of the classification, indexing, and official publications. 
Professor H. H. Botes, formerly in charge of division B of 
Agriculture, has been assigned to duty in charge of the class of 
civil engineering, to fill the vacancy caused by the promotion 
of General Ellis Spear to be one of the examiners-in-chief. Major 
J. C, Woodward has been placed in charge of a new class formed 
out of the division of the classes of civil engineering and land 
conveyance, —Scientific American. 
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RAILWAY MATTERS. 


THE Swiss Times says that the work upon the St. Gothard 
tunnel is being pushed forward with great energy. The workmen 
on both sides are said to have cut more than 100ft. into the rock. 

ARRANGEMENTS have been made between the North British 
Railway and the town council of Burntisland, under which the 
erection of a new dock for the port is to be commenced within 
two months. 

Tue platelayers in the employ of the Taff Vale Railway 
Company, who are getting 18s. a week, have given notice of their 
intention to strike in a fortnight if an advance of 6d. per day is 
not conceded, 

A GREAT deal of dissatisfaction has been expressed in the north 
of England, and Cleveland more especially, in the iron and coal 
trades, at the increase of rates on the part of the North-Eastern 
Railway Company, which will be from 12 to 15 per cent. on coal 
and coke, 10 per cent. on iron, and 5 per cent. on iron- 
stone. 

THERE are now in daily use on the Michigan Central Railroad 
fifty-one cars fitted up expressly for carrying butter, beef, and eggs 
from Chicago to Boston and New York. An average of four of 
these cars start east each day, and these are inspected and re-iced 
at Detroit before they go further. Each car consumes four tons 
of ice on the trip. 

LIEUTENANT-COLONEL HUTCHINSON in reporting to the Board of 
Trade on the collision which occurred on the 16th ult. at 
Eglinton Ironworks sidings, near Kilwinning, on the Glasgow and 
South-Western Railway, between a passenger train and a 
mineral train, ascribes the accident to the disregard, of signals 
by the driver of the passenger train, the breaking of the rule 
requiring shunting to be completed ten minutes before a 
passenger train is due, and the antiquated and insufficient character 
of the signals, 

THE Chicago and Alton Railroad Company have just completed, 
and are now running as day express on their road, one of the 
most complete trains in the world. It consists of a baggage and 
mail car, four coaches, and a palace dining car. It is equipped 
with Thornton’s spark arrester and patent dust shield, Goodale’s 
steam brake, Creamer’s safety brake, Blackstone’s patent platform 
and coupler, and Reniff and Buttolph’s ventilators. The managers 
announce that the whole road will shortly be equipped in the 
same way. 


THE Russian Steamship and Railway Company announce that it 
has found the use of naphtha for steam generation, with locomo- 
tives, very advantageous. The material employed by the company 
is the crude oil from the Caucasian and Volga regions, and, com- 
pared by weight, the amount consumed was about one half that 
of coal. The arrangement for burning naphtha is stated to be of 
such a nature that no difficulty will be experienced in substi- 
tuting one for coal consumption in place of it, should it be found 
desirable so to do. 

THE directors of the Callander and Qban line in their report 
just issued express their regret and disappointment that the 
section of the line between Killin and Tyndrum has not yet been 
opened for traffic. The engineers’ report states that the works on 
the line between Killin and Tyndrum has been steadily pro- 
gressing during the past six months, but there is still so much to 
be done that this portion of the line cannot be opened for 
traffic in the present year. The station houses at Luib and 
Tyndrum are nearly completed. There has been an exceptionally 
heavy rainfall in the district during the summer, and several 
floods have retarded the works, but the drainage has proved satis- 
factory, and the works are substantial. 

At the last general meeting of the Greenock and Ayrshire 
Company on Friday, the chairman (Mr. Clouston), in moving the 
approval of the report, which recommended that a dividend of 
2 per cent. be declared on the ordinary shares, congratulated the 
proprietors on the amalgamation of the undertaking with the 
Glasgow and South-Western Company. The terms of the amal- 
gamation were, he said, a gradually rising scale of dividends for 
two or three years, and thereafter the stock would rank pari passu 
with that of the other shareholders. The line, twelve miles in 
length, had been an expensive one, having cost about £50,000 a 
mile, but it had proved an important feeder to the Glasgow and 
South-Western Railway Company, which held about six-sevenths 
of the stock. Ata luncheon held in the afternoon, Mr. Grieve, 
M.P., in proposing the South Western Railway Company, ex- 
pressed a hope thai tiie proposed amalgamation with the Midland 
Railway Company might be speedily carried out. He thought 
that the report of the select committee was quite in favour of the 
principle, and when that union was accomplished the South- 
‘Western would form part of a system, the termini of which would 
be the metropolis on the one hand and the Albert Harbour, 
Greenock, on the other, 


Our readers will remember that an accident happened at the 
Middlesbro’ station on the Darlington section of the North- 
Eastern Railway lastmonth. In this case, as the 2.0 p.m. train 
from Saltburn, and 2.33 p.m. from Middlesbro’, was leaving the 
Middlesbro’ station, the engine left the rails at a pair of points, 
at a distance of fifty yards on the west of the passenger platform. 
It was quite clear that che engine left the rails through the 
facing points not answering to the lever, though after the accident 
they were proved to be in perfect order. Captain Tyler reports to 
the Board of Trade that there seems to be no doubt that a piece 
of coke or some other substance must have dropped between the 
point rail and the standard rail, so as to prevent the points from 
completely shutting after the carriage-truck was pushed through 
them. It was imprudent, says Captain Tyler, of the station- 
master to give the order to start the train without first seeing that 
the points had been properly secured by the porter after he had 
pushed the carriage-truck into the siding ; but the real remedy 
‘or cases of this sort is the interlocking of the points with 
the signals; and this is particularly necessary in the case of 
facing points on passenger lines. Herecommended that thisimprove- 
ment be carried out as a temporary measure, pending the recon- 
struction of the station, for which it is stated, £90,000 is to be 
expended; the board of the North-Eastern Company having already 
decided upon the alteration, and the plans being under their 
consideration. 


Ir will be remembered that on the 24th ult., a collision occurred 
at the Quay Junction, on the Carnarvon and Llanberis section of 
the Londen and North-Western Railway. The train, which is due 
to leave Llanberis at 7.20 a.m. for Bangor, was run into by a 
ballast train engine that was proceeding from Carnarvon station 
to Pant siding, on the Carnarvonshire Railway. Six passengers 
were hurt, but it is believed that none of them are seriously 
injured. Lieut-Col. Rich was sent down by the Board of Trade to 
examine into this accident, and he reports that when the accident 
occurred the wire that works the distant signal had been strained 
so tight that it would not allow the distant signal to go to 
“danger,” although it slackened in sufficiently for the repeater 
is acted on by a much shorter crank) to show “‘ danger,” 

f this signal went to “danger ” on the day previous to the acci- 
dent,which there seems no doubt that it did, from the evidence 
given, the wires must have been altered by some person, who did not 
thoroughly understand the mechanism. It could not ascertained 
who had altered them. The accident was caused by the Quay 
Junction distant signal, next toCarnarvon station, being out of order. 
To prevent such accidents in'future the inspector recx led that 
only one train should be allowed to age this very dangerous 
Junction at the same time ; and, further, that the Quay Junction 
home signal should be repeated at the north side of the tunnel 
towards Carnarvon, and that a signal, locked with the junction 
signals, should be provided for the siding at the south-east side of 
Quay Junction, 
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NOTES AND MEMORANDA. 


PROFESSOR PatMierRr records a singular observation on the 
recent remarkable eruption of Mount Vesuvius. The vaporous 
emanations alone were observed to be charged with positive elec- 
tricity, while the ashes alone were charged with negative electri- 
city. Hence, electric effects resulted from the collision of the 
clouds of ashes with those of vapour, thunder and lightning being 
produced as in an ordinary storm. 


Or the 5000 French guns taken in the war twenty-two huge 
specimens have been set apart for a monster bell to be cast for the 
cathedral at Cologne. The bell is to weigh 500 cwt. With the 
exception of the Ivan Veliki at Moscow, which is a gong rather 
than a bell, having no clapper, and being struck with a hammer, 
it will be the largest on the Continent, and will exceed even Big 
Ben. The casting is to be proceeded with shortly in the imme- 
diate vicinity of the cathedral spire. 

NATURE says that there are at this time four chen 
tories in Japan, where the science is taught, three of them being 
presided over by Germans and the fourth by an American. The 
chief one is at Osaka, where there are nearly 100 students. The 
rest are at Kaga, Shidzoka, and Fukuwi. A fifth will soon 
opened at Jeddo, The students are said to be fairly intelligent, 
but their minds are at present encumbered with astrology and 
other kinds of spurious philosophy. 

Mr. GLADSTONE has given the Chemical Society a brief account 
of the physical and chemical characters of the volcanic dust 
recently ejected from Vesuvius. In some localities the fall of this 
dust was very heavy and extended over a considerable area: the 
sample examined was collected at Ischia, upwards of twenty-five 
miles from the mountain. It consisted essentially of a mixture of 
quartz and magnetite. No trace of titanium could be detected. 
Dr. Thorpe stated that he had recently examined the volcanic 
sand found in the neighbourhood of Etna, and its agreement in 
chemical and physical properties with the sand from Vesuvius was 
very striking. It also contained no titanium. 

Mr. HIGHTON writes to the “ Journal of the Society of Arts” 
to say that he has had an opportunity of trying his system of 
telegraphy, as exhibited to the Society of Arts in May last, 
through 150 miles of uninsulated wire under water, and found 
no difficulty in working it. His experiments on this 150 miles 
more than confirmed the conclusions he drew in his paper from 
the experiments then exhibited. He hopes in a few days to have 
an opportunity of trying through 600 or 700 miles of wire merely 
covered with hemp and pitch; but the ease with which 150 
miles was accomplished leaves no doubt in his mind of the 
practicability of the system which he then proposed for any 
distance. 

AccORDING to the American Artisan the largest bridge in the 
world is said to be the Tensas and Mobile Bridge on the Mobile 
and Montgomery Railroad. Its length is fifteen miles, crossing 
both the Mobile and Tensas rivers, and it includes ten draws, on¢ 
for each navigable chaunel, into which the rivers are divided. 
The bridge itself is constructed of wood, but its pillars or supports 
are iron cylinders, which rest on a solid surface of wooden piles 
driven down evenly with the bottom of the stream and the mud 
and the intervening morasses. It has been three years in course 
of construction, cost 1,500,000 dols., shortens the distance from 
Montgomery to Mobile by about twelve miles’ travel and three 
hours’ time, and secures a continuous route of railroad between 
Montgomery and New Orleans. 

A NEW method of preparing caustic soda is given by M. Tessic 
du Motay, in Les Mondes. One equivalent of sulphuret of sodium 
is mixed and fused with one equivalent each of caustic soda, 
hydrate of lime, and metallic iron (cast or malleable). When 
these substances are heated to redness the sulphuret of sodium is 
completely converted into caustic soda, and sulphuret of iron 
formed. M. du Motay considers that the water of the hydrate of 
soda or lime is decomposed by the iron, which, becoming oxidised, 
hydrogen is set free, oxide of sodium formed, and then sulphuret 
of iron, the soda being separated from the last-named substance 
by lixiviation with water. In another process the sulphuret of 
sodium is first converted into a basic phosphate of soda, and then 
into caustic soda by means of caustic lime. 
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THE Scientitic Review states that after the conflagration in Paris 
it was generally found that, with good plaster work over them, 
beams and columns of wood were entirely protected from the fire. 
In cases where limestone walls had been utterly ruined on the 
outside by the flames passing through the window openings, the 
same walls internally escaped almost unscathed, owing to thei 
being coated with plaster. On many such plastered walls the dis- 
temper decorations were still to be made out. The iron roofs 
rendered good service, and the party walls of each house were 
carried up right through the roof—a most important precaution, 
for otherwise nothing could have prevented the disastrous confla 
gration from being more extensive than it was. It was also found 
that good woodwork in beams and posts, good wood floors, well 
pugged, and good wooden staircases, were safer and more to be 
depended upon than cast iron columns and stone staircases, land- 
ings, and floors. Stone staircases well protected by plaster were 
fireproof, although not so safe as wood in case of heavy débris 
falling upon them. 

Pror. Dayipson, of the Coast Survey, is experimenting near 
Summit Station, on the Sierra Nevada, at an elevation of 7200 
feet above the sea, to determine the relative importance of great 
and small altitudes in the use of the telescope for investigations of 
physical astronomy, It is understood that he has been completely 
successful, and will recommend a location about 10,000ft, above 
the sea, near the line of the Central Pacific Railroad, from which 
it can be readily reached by a short and easily constructed wagon 
road. Prof. Young, of Dartmouth College, has been experimenting 
with larger instruments at Sherman, on the Rocky Mountains, at 
an elevation of 8242ft. above the sea. The results of these 
observers will be presented in reports that will probably lead to 
the locating of the twenty-seven inch refracting telescope at one 
of these elevations. The lenses for thistelescope are being ground 
by the Messrs. Clark, of Cambridgeport, Mass., for the United 
States Government, at an expense of nearly £50,000. With such 
a telescope, and the high magnifying power of which it will admit 
the use, therearenot more than one or two nightsper year on the low 
Atlantic coast where it could be used with its highest magnifying 
powers, On the Sierra, with long freedom from clouds, many 
more favourable opportunities must exist for observations, and we 
may look forward formarvellous revelations in physical astronomy. 


Art the instance of the Minister of Public Instruction, the French 
Assembly voted a credit of £4000 in the Budget of the present 
year, for the construction of the necessary instruments for the 
determination of the parallax. It is now reported that a further 
sum of £8000 is to be voted for the coming year. The next 
transit of Venus, as is well known, takes place in 1874; it will 
occur again in 1882, and then not again till the year 2002. Nine 
stations have been selected for observation; at four of these, 


namely, Pekin, Yokohama, the islands of St. Paul and Bourbon, | 


both the entry and exit of the planet will be observable ; at the 
other stations, which are Noumea, Tahiti, the Marquesan Islands, 
Suez, and Mascate, only one or the other of the two incidents will 
be visible. The set of apparatus to be used at each station 
includes parallactic telescopes, siderial clock, marine chronometer, 
meridian circle, barometers, thermometers, electric piles, &c. The 
French savans are in communication with those of England, 
Russia, America, and Germany, in order that each may select 
different stations, and thus avail themselves of all the useful 
points of the earth’s surface for these important observations. 
All the apparatus prepared in France for the transit of 1874 will 
be afterwards distributed amongst the observatories of Marseilles, 
Toulouse, and Puy de Ddme, there to be carefully preserved for 
the next occurrence of the phenomenon, 
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MISCELLANEA. 

THE City Commissioners of Sewers have before them memorials 
asking for the paving of Cannon-street, Newgate-street, and part 
of King William-street with asphalte or wood. 
Mr. Mecui returns to the subject of a harbour at the mouth of 
the Blackwater, giving data from the Admiralty charts, and official 
opinions in support of his statements that a harbour here would 
be safe, commodious, and especially well adapted to the foreign 
cattle trade. 
A WATERFORD paper reports the discovery of an immense coal 
bed in County Kilkenny, Goon the Suir and the Barrow, and 
communicating with both rivers. The shales come to the surface 
about half a mile beyond the chapel of Slieverne. Arrangements 
have already been made for an immediate start, and a number of 
English miners have been engaged. 
At the Works of Palmer’s Shipbuilding and Iron Company, 
Jarrow, the new blast furnace, equal to the production of 400 tons 
of pig iron per week, was ‘‘ blown in” early in August. This 
structure had been completed in the most substantial manner, and 
combined all modern improvements. The number of persons 
employed on the various works of the company is about 7500, 
Messrs. PoRTER AND Co., of Lincoln, have recently completed 

a valuable invention for lighting ships at sea with gas. The 
apparatus has been thoroughly tested in the Adriatic, one of the 
new steamers of the White Star Line, plying between Liverpool 
and New York; and is being applied to a second vessel, the 
Celtic, now fitting at the works of Messrs, Harland and Woolf, 
Belfast. 
THERE are prospects of several new coal-fields being opened up in 
neighbourhood of Hamilton shortly. Messrs. La Cour, 
Watson, and Co., have been for some time past busily engaged in 
making “‘ borings ” on the Eddlewood estate, near Meikle-Karnock, 
where they intend sinking two pits. Negotiations are also going 
on with the view of opening up the minerals on the Simsonland 
estate, near Quarter, 
THERE is some probability of the many mines in South Stafford 
shire now flooded being drained so as to become useful. The 
Birmingham Gazette has heard that a movement is on foot to bring 
in a bill before Parliament for the compulsory drainage of all the 
mines in South Staffordshire, by a rate to be levied upon the 
minerals, A meeting is shortly to be held in Wolverhampton to 
receive the report of the promoters. 
Apvices from Russia state that the Exhibition now open at 
Moscow was visited last month by about 30,000 persons daily, and 
that the British contributions to the Exhibition had from the first 
attracted much notice. Thus it may be anticipated that the 
results of the Exhibition, far extended commercial 
relations with this country are concerned, will depend only upon 
some speedy action with a view to important reductions in the 
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| In the whole of 1871 the imports of Australian, or rather Austra 


Russian tariff, 

THE imports of Australian gold into the United Kingdom appear 
to be rather smaller this year than in either 1871 or 1570, In the 
first eight months of this year the aggregate imports were valued 
at £4,082,831, as compared with £4, ,142 in the corresponding 
period of 1871, and £4,331,624 in the corresponding period of 1570. 







































































asian, gold were valued at £6,898,826, as compared with 
£6,478,616 in 1870, £7,892,757 in 1869, £6,989,594 in 1568, 
£5,801,207 in 1867, £6,839,674 in 1866, and £5,051,170 in 
1865, 

[wo men named Joseph Barker and John Fearnley died on 


Monday evening in the Bradford Infirmary, from injuries received 
in a boiler explosion at Highfield Mill, Kilpin-hill, near Dewsbury, 
on tl morning of that day. Barker was the manager for the 
owner of the mill, Mr. Thomas Carr, of London, and Fearnley was 

workman employed there. About eleven o'clock on Monday 
forenoon a portion of the boiler-house was blown down with a loud 
nd it was found that a 40-horse boiler had collapsed in 
of one of the end plates having been burst with such 
force as to lift boiler from its bed. The deceased men were 
found among the ruins shockingly scalded and mutilated. They 
were removed to the Bradford Infirmary and died in a few hours 
after. 

On the afternoon of Monday, the 23rd inst., there was launched 
from the shipbuilding yard of Messrs. John Elder and Co., at 
Fairfield, Govan, a fine iron screw steamer of 1015 tons, B.M., 
and 120-horse power nominal, and of the following dimensions : 
Length between perpendiculars, 230ft. ; breadth of main beam 
(moulded), 30ft. ;Jdepth (moulded), 17ft. 54in. The engines, which 
are being supplied by the same firm, are upon their compound 
principle, having inverted cylinders, direct-acting, with steam 
winches, cranes, and all recent improvements. This vessel has 
been built to the order of the Manchester, Sheffield, and 
Lincolnshire Railway Co., and is intended for their passenger and 
cargo carrying service between Grimsby, Hamburgh, and 
Antwerp, for increasing and improving their continental trade. 
As she left the ways the ceremony of naming her the Hudderstield 
was gracefully performed by Miss Shortbridge. 

AN aggregate meeting of the men employed in the goods depart 
ments of the Great Western, the Midland, and Bristol and Exeter 
Railway Companies was held on Sunday evening, at the Railway 
Hotel, St. Philip’s, Bristol, to discuss the question of wages and a 
reduction in the number of working heurs on Saturdays. There 
was a large attendance of men. The proceedings were marked by 
unanimity, and the speeches were temperate. With regard te 
Saturday afternoons, the men are anxious that the gates should be 
closed at three o'clock, an alteration, it is believed, that will cause 
little or no inconvenience. On the question of wages, the men in 
the employ of the Midland and Great Western Companies consider 
that they are entitled to an advance of 4s. per week, and a short 
time since they memorialised their employers to that effect. The 
Great Western Company granted an advance of 1s. per week to 
the great majority of the men, but to a few engaged in special 
work they gave an increase of from 3s. to 4s. The Midland 
Company offered an advance of 1s, per week, which was accepted 
by the men under protest. At Sunday’s meeting it was held that 
these advances were insufficient, and there was an expression of 
opinion that the companies ought to have met the men half-way. 
At length a memorial was ordered to be sent to the companies 
requesting them to make the concessions asked for. 

AN enterprise of considerable importance to the inhabitants of 
Durham is now in progress in the immediate vicinity of the city. 
A company of practical gentlemen are engaged in re-winning the 
Hutton seam on the nortlr side of the borough, and the enterprise 
promises to be successful. It appears that pits were sunk and the 
coal ‘‘ won ” at different parts of this royalty some forty or fifty 
years ago—one shaft being close to the Sidegate-road, in Fram- 
wellgate, and the other a few hundred yards to the north-west. 
They are said to have been sunk and worked for a short time by a 
gentleman named Hepple and a company of Durham gentlemen, 
who, after expending some thousands of pounds in the enterprise, 
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found themselves in difficulties with the water, and, being unable 
or unwilling to sink more capital in the concern, ceased ——— 
and allowed the pits to fill up. It is now proposed to apply engine 
power and more adequate pumping force to compete with the 
water, and workmen are at present actively engaged in the erection 
of surface apparatus at the Sidegate pit for this purpose. After 
pumping the water from this particular pit, the new company, it 
is said, intend to make a holing into the high pit to draw off the 
water from the rise coal and sink a new winding shaft to the west 
of the North-Eastern Railway, suitable for both town and railway 
vend. Ina few months it is expected that the new colliery will be 
in full working operation. The work is being carried out under 
the management of Mr. J. Lishman, of Western Hill, a gentle 

man of great practical mining experience, and who is one of the 
promoters of the undertaking, — Times, 
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WORTH’S 


IMPROVED STEAM WINCH. 


CONSTRUCTED AT THE VULCAN ENGINE WORKS, STOCKTON-ON-TES3. 
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THE objects sought to be attained by this new design of steam 
winch, the peculiarities of which will be readily understood from 
the accompanying engraving, are, greater speed in working, greater 
durability, increased accessibility for repair, greater strength with 
less weight, and the prevention of that oscillation produced by 
vertical cylinders which is found to loosen the deck. The extra 
speed is obtained by using separate gearing for unwinding the 
chain off the barrel when lowering to take a fresh load. The 
chain gear shown in the engraving is made to answer this purpose 
by means of the clutch, which, when moved to gear with the chain 
wheel, drives the drum at the fast speed for lowering, and when 
moved in the other direction drives the main pinion for hoisting. 
Greater durability is expected from large wearing surfaces, sub- 
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stantial brasses, and from the use of the bent bar crank shaft in 
place of the cast iron disc and loose crank pin generally used ; and 
the crank shaft also makes the gear wheels much more accessible 
for repair, as four of these, being outside, can be renewed without 
removing a shaft, and any shaft can be taken out without dis- 
turbing another, <A great saving in weight is obtained by trans- 
ferring the chains of the engine from the frames, which would 
have to be made stronger in order to stand them, to the bed-plate, 
which has strength to spare. The weight of the 6in. double- 
cylinder three ton winch on this plan is 1 ton 155 ewt. The 


frames are 4in. broad, and the bed-plate is Gin, deep. The vld 


pattern three ton winch weighs 1 ton 18} cwt. 


IRON PERMANENT WAY. 


THE advantages in economy and durability secured by the use 
of iron sleepers for railways, especially in countries where timber 
is scarce or decays rapidly, are now admitted. Cast iron sleepers, 
however, have on freyuently designed on defective and in- 
sufficient knowledge of the nature of the material on the one hand, 
and of the exigencies of a good permanent way on the other. The 
form of track designed by Mr. Cockburn-Muir, and shown in the 
accompanying drawings, is based, we are told, upon extensive ex- 
perience of various systems, in widely differing conditions of 
climate and soil, and professes to correct the defects of such 
systems. 

The sleeper is primarily designed for the Vignoles rail, which is 
now accepted by some engineers as best adapted for general pur- 
poses, but for which no satisfactory iron support is just yet in 
extensive use. It is evidently desirable to dispense entirely, if 
possible, with the use of bolts and screws, which involve complica- 
tion and difficulty in working, and weaken the rails by punching. 
To obtain large bearing surface the Muir sleeper is, in plan, a 
parallelogram, with the corners rounded to ensure free flow of the 
metal in the mould. Transversely the metal is so disposed as to 
give maximum strength with minimum weight, the whole “‘ body” 
of the sleeper being in compression, The theoretical anticipation 
is confirmed practically, we are told, by the fact that the sleeper 
stands a severer test under the falling ball than is usual with 
others of equal weight. 

To secure intrinsic stability, so as not to depend entirely for 
steadiness on the tie-bar, a horizontal flange is carried round the 
outside of the sleeper a little above the base. This is intended to 
correct the tendency to rock. The vertical continuation of the 
side below the flange forms a kind of knife-edge, which prevents 
sliding in the ballast. On heavy grades, then, the axis of the rail 
is not set as is commonly done, on the axis of the sleeper, but 
within it, at a line where a plane inclined at about 1 to 20 to the 
horizon touches the outer curve of the sleeper. Hence the greater 
part of the mass of the sleeper and its contained ballast lies with- 
out the rail, to re-act against the outward diagonal strain of the 
passing load. The tilt of the rail is also thus obtained without 
the undue thickening of one side of the sleeper, which tends to 
produce unsound castings, 

The rail bed is slightly hollowed, as shown in Fig. 2, from 
end to end of the sleeper so that the rail is carried on the edges of 
its flange. Mr, Muir claims that the reduction of the surfaces in 
contact prevents jar, and the requisite elasticity in the seating of 
the rail is secured more efliciently than by wood cushions; on this 








_ we do not agree with him. The rail is held by a 
p running along the inner side of the sleeper, and by a gripping- | 


piece, secured by a taper-key driven between it and a jaw cast on 
the outer side. In case the gripping-piece should be wilfully or 
accidentally withdrawn, the rail will still be held in place by a 
fillet, Fig. 1, a’ong the sleeper close to the toe of the rail. This 
method of securing the rail has been adopted, in preference to a 
single wedge, as the result of a careful series of *‘ trial and error” 
experiments by models, It was found firstly, that, to obtain suffi- 
cient purchase by a simple wedge on a flange rail, which requires 
much greater clearance for insertion between the jaws than a 
double-headed rail, either the jaw must be made of such height 
and substance as to form an unsightly projection, inconvenient for 
stowage, and liable to be broken off in transitu in shipment ror 
abroad, or the wedge must be of such profile transversely as %o 
render it likely to foul in driving unless inserted with a degree of 
care that is not to be relied on in such work. Secondly, when the 
| clip is forced home by the taper key it obtains at once a firm 
| grip on the toe of the rail, with a strain so nearly tangential to 














the crowns of the sleeper that the jaw needs only to be of a height | 
sufficient to grasp the taper key. The strain being thus kept close | 
down on the sleeper, there is a palpable reduction of the initial | 
tension arising with the use of a simple wedge, and which so fre- | 
quently produces fracture in ordinary chairs and cast iron 
sleepers, 
The uncertainty of gauge, which has often been found so objec- 
tionable with iron sleepers, especially where, as on a newly made | 
bank, the formation is not solidified, is due to the insufficiency of | 
the rectangular tie-bars generally used, which are liable to buckle 
when the sleepers are not kept well packed. A tie-bar of T sec- | 
tion is therefore adopted, the dimensions of which, as the weight | 
of the sleeper also, indeed, are so regulated in reference to the 
gauge and the weight of engines to used as to preserve the | 
normal distance between the rails under all conditions. The tie- | 
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sleeper, and’ is fastened immovably, as shown in the isometric 
sketch, Fig. 2, by a short ¢og-headed key, driven into a key-cham- 
ber in the sleeper, and a corresponding notch in the bar. The 
key or spike is of soft ion curved in the shank, so that when 
driven into the chamber like an ordinary spike into timber it 
bir ds itself in place. The bar being forced against the side of the 
socket opposite the key, is held secure by the friction against that 
side as well as by the key itself. 

T.e arrangement of the joints is shown in Figs. 3, 4,5. The 
lips which hold the rails on the inner side are stopped short of the 
ends of the sleepers so as to leave a bearing for the fish-plates at 
each end to strengthen the joint. The ends of the fish-plates also 
butt against the lips, so that without any additional appliance 
the ‘‘creeping” of the rails on a heavy grade is effectually pro- 
vided against, 

For tramways along macadamised roads, or where a grooved 
rail is not required, the section of rail shown at Fig. 6 is used; in 
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this case the rail is held between jaws by a simple wedge. The 
sleepers are in bearing length from 2lin. to 24in., and placed at 
distances apart of from 18in. to 27in., according to the weight 
and speed of the traffic that is to be worked over them. The rail 


| is supported over the whole length of the sleeper, and the lengths 


between the bearings being considerably less than they are in the 
ordinary method of road laying, it is evident that the work to be 
done by the rail being diminished, the weight of the rail may be 
proportionately reduced, and a lighter rail employed that will do 
the same duty as the much heavier sections of rail required for 
tracks laid with the ordinary timber cross-ties. 





A NEW method of watering the streets by means of pipes placed 


along the gutters, said to be in use at Bishop Stortford and other 


bar passes through a socket of corresponding form cast in the’ places, is before the City authorities. 
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STEAM LAUNCH ENGINES—8-H.P. NOMINAL. 


é, CONSTRUCTED BY MR, 8. BAKER, ENGINEER, OIL-STREET, LIVERPOOL. 
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WE illustrate above a neat pair of screw engines and boilers 
designed by Mr. Baker for propelling steam launches in the Sea 
of Azof. The engines are of the inverted cylinder type, and are 
very simple, strong, and easy of access. The boilers are of the 
multitubular type, but in order to provide facilities for cleaning 
and repairs the whole interior can be withdrawn from the shell, 
the tube plate making a bolt and nut instead of a riveted joint 
with the shell. The engines, although they present no features of 
special novelty, are yet worth notice as favourable examples of 


the type. 





MESSRS. KESSELMEYER’S FUSTIAN COTTON 
FRAME, KNIFE, & , AT THE INTERNATIONAL 
EXHIBITION. 


Ir an engineer were asked to say how he ompeent many of the 
commonest operations out of his own immediate line were per- 
formed, he would be much puzzled ; take, for instance, the making 
of common tobacco pipes, the process of which was shown at last 
year’s Exhibition, the natura 

supposition on the part of an 
uninitiated engineer or mecha- 
nic that the tube was produced 
either by being squeezed through 
a die or rolled round a wire, 
whereas visitors saw a man take 
a piece of wet rolled clay nearly 
two feet long and of very small 
diameter, and run a brass wire 
through the middle of it, appa- 
rently with the greatest ease in 
the world. 

Messrs. Kesselmeyer’s cotton 
fustian or velvet cutting frame 
and apparatus presents just such 
another surprise to those who 
have not seen a cotton fustian 
factory in operation. All the 
world knows how silk velvets, 
plushes, piled carpets, &c., are 
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of this fustian or velvet is allfraised by hand, with the aid of,what | 
answers more to the description of a plough than of a knife. 

Messrs. Kesselmeyer, of Manchester, have at our request sup- 
plied us with sketches and notes, from which, in addition to our 
own observations, the following description and engravings have 
been drawn :— > 

It will be seen by reference to the accompanying e igraving, 
Fig. 1, that the cloth is stretched over a frame, the cut cloth being 
round the roller A, and the uncut portion round the roller B ; the 
cloth is consequently stretched tightly over the edges or “‘ beams,” 
as they are called, C and D. Of course the workman must not 
lay any weight upon the stretched cloth, so the hand-rail E is 
provided to give support to his left hand while cutting. The 
usual length of a fustian cutter’s frame is about 64ft., so that two 
yards of the cloth may be cut at each operation, or ‘‘ beaming.” 
All danger of slipping is prevented by each end of the cloth being 
pressed into a slot in its roller, snd held tight by a slip of wood. | 

The instruments used are represented in the other figures :— 
Fig 2 shows the guide in which the knife is inserted, real size ; 
Fig. 3 shows the knife in its place in the guide, reduced in size ; 
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made; a wire with or without a Fic 2 
channel on its upper side is laid . 
in between the yarns of the 
warp previous to each throw of CUIDE 
the shuttle, the consequence of 
which is that the whole surface Fic 3 
of the fabric is composed of a —— | 
——- ae _ —< be- | commas 7 \ 

w the weft. n man é 
pong ny em gL é GUIDE WITH KNIFE INSERTED 
carpet, the loops are left uncut, - 
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but in all cut-pile fabrics, as the 
name indicates, these loops are — 
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cut, and thus form the pile of 
the velvet, plush, &c.; this is 
simply effected by running the : 
edge of a sharp knife along the channel in the age of the wire. 

Cotton fustian, velvet, &c., will not support the cost of such a 


slow process as that of velvet weaving ; it must be woven in a 


ing power-loom, and co’ uently without wires and with- 


out pile, It seems almost incredible, but it is a fact, that the pile 


KNIFE GUIDE & HART COMPLETE 
and Fig. 4 shows the whole instrument complete, and about a:| Group 19, The priv 




















feet in length, the workman cuts the pile of every “race,” that is 
to say, of every interstice between the threads of warp, the slope, 
or dip, of the plough being given by a small piece of wood set 
crossways beneath the end of thehaft. The action isas follows : 

The point of the guide runs in the race, and the knife cuts the 
weft which covers the race, and thus produces the pile or nap of 
the fustian or velvet, which is marvellously regular. Of course 
the cloth is woven with double weft, or the cutting would resolve 
the whole into yarns and ends. The cutter commences on the 
edge of the cloth furthest from him, cuts the first race from top to 
bottom, then the second in the same way until every race is opened 
up. In the case of velvet or velveteen there are from 800 to 1000 
races, and consequently the cutter has to go over the ground as 
many times, yet he cuts the entire pile of this piece of cloth, two 
yards long, in about one hour. It must be admitted that velvet 
pile cutting takes rank amongst the curiosities of manufacture, 


VIENNA UNIVERSAL EXHIBITION OF 1873. 

Tue following is the complete text of the programme 
of the Vienna Exhibition of 1873, which will, we think, 
be found extremely useful for subsequent reference :— 

I. Under the august patronage of his Imperial and Royal 
Majesty the Emperor, an International Exhibition will be held at 
Vienna in the year 1873, having for its aim to represent the pre- 
sent state of modern civilisation and the entire sphere of national 
economy, and to promote its further development and progress, 
This exhibition will take place in buildings specially erected for 
the purpose in the Imperial Park, called the Prater. It will be 
opened on the Ist of May, 1873, and closed on the 3lst of October 
of the same year. 

II. The following is the classification adopted for the objects 
exhibited, separating them into twenty-six groups :—Group 1, 
Mining, quarrying, and metallurgy. Group 2, Agriculture, horti- 
culture, and forestry. Group 3, Chemical industry. Group 4, 
Articles of food as products of industry. Group 5, Textile industry 
and clothing. Group 6, Leather and india-rubber industry. 
Group 7, Metal industry. Group 8, Wood industry. Group 9, 
Stone, earthenware, and glass industry. Group 10, Small ware and 
fancy goods. Group 11, Paper industry and stationery. Group 12, 
Graphic arts and industrial drawing. Group 13, Machinery and 
means of transport. Group 14, Philosophical instruments, sur- 
gical instruments. Group 15, Musical instruments. Group 16, 
The art of war : This group includes all objects and contrivances 
belonging to the equipment of the army and the relief of the sick 
and wounded. Group 17, The navy: This group comprehends 
everything relating to the navigation on the sea, on lakes and 
rivers, shipbuilding, the fitting out of ships, the construction of 
harbours and lighthouses, lifeboats, and salvage. Group 18, 
Civil engineering, public works, and architecture: In this group 
will be exhibited ¢ e plans and models of executed or projected 
works belonging to roads and railways, aqueducts, irrigation, 
drainage, reservoirs, canal and river embankments, private dwell- 
ings and cottages, and public buildings (Houses of Parliament, 
theatres, hospitals, bathing establishments, public wash-houses, 
&c.), and also methods of lighting, ventilating, and warming. 
ate dwelling house, its inner arrangement and 
20, The farmhouse, its arrangement, furniture, 





sixth of the real size. The guide is made of steel and is very care- | decoration. —— ; i ted that the different 
ese two groups it is expec at the differen 


vam I pers and the knife is sharpened at the end and at top 
near the end. 
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nations will exhibit their 


With this strange cutting plough, very slender and about two | domestic life. Group 21, 
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is intended to make known the variety and abundance of valuable 
designs and forms which the productions of national domestic 
industry, such as ornaments, potteries, textures, &c., contain. 
Group 2%, Representation of the influence of museums of fine 
arts applied to industry : The object of this department is to show 
the means by aid of which the modern museums of fine arts 
applied to industry (viz., the South Kensington Museum in London 
and the similar museums in Vienna, Berlin, Moscow, &Xc.) endea- 
vour tO improve the public taste and diffuse artistic education. 
Group 23, Art applied to religion : This group will contain all the 
products of industry and the works of fine arts which are employed 
in public worship. Group 24, Objects of fine arts of the past, ex- 
hibited by amateurs and owners of collections (Exposition des 
Amateurs) : This group has as its aim to enable the visitor to see 
an exhibition of treasures of private collections of works of fine 
arts, which are usually accessible only toa limited few, thus giving 
students and others engaged in artistic pursuits an opportunity to 
gain new ideas, Group 25, Fine arts of the present time: This 
group will contain works of fine arts produced since the Inter- 
national Exhibition of London in 1862. Group 26, Education, 
teaching, and instruction: This group will contain—(a) A repre- 
sentation of all objects and inventions which can assist in the edu- 
cation of a child and contribute to its physical, intellectual, and 
moral development, from its birth to its entrance to school ; (4) 
Educational and school matters, from the elementary school 
upwards to the technical school and the University ; (c) The entire 
system of instruction and culture, so far as it can be brought into 
view by products of literature, of the public press, societies, 
public libraries, graphic and statistical records. 

III. There will be competitive trials of machinery, apparatus, 
processes and methods of work of different dates, showing their 
successive improvements ; for example, sewing machines, weaving 
machines, telegraphy, photography, &c. An attempt will thus be 
made to give an epitome of the history of inventions. In addition 
to this an attempt will be made to place side by side the produc- 
tions of machines and handwork, and to show how in some cases 
machines have superseded handwork, while in others they have 
aided and increased its products. 

IV. By exhibiting also analogous products of industry, manu- 
factured at different epochs, with their relative prices and with 
samples and models, it is intended to show the growing power of 
different industries, their dependence on the changes in taste, 
and their influence upon taste, as well as their importance in 
national economy at different epochs, thus exhibiting the history 
of industry. 

V. To show by a retrospective view the influence of science on 
the progress and development of manufactures there will be exhi- 
bited the gradual conversion of waste into use, or the increase in 
the employment of the former, by comparing the waste with the 
articles manufactured therefrom, and also the intermediate pro- 
ducts, so far as these are the result of inventions and discoveries 
since the first International Exhibition of London in 1851, 

VI. A further aim in this exhibition is to give the history of 
prices; to exhibit from the chief districts of production the 
prices of more important articles, going as far back as possible, 
and placed side by side in average periods of five years, and illus- 
trated by samples and specimens, 

‘Il. To show the international exchange of products a repre- 
sentation of the commerce and trade of the world will be formed. 
For this purpose samples and specimens of the articles of trade 
and commerce of all the important harbours and seaports are to 
be exhibited. On each sample will be marked its origin, its desti 
nation, its price and value, the quantity of import and export, 
&e. ; along with these will be shown statistical and graphic tables, 
the movement of the navigation and commerce of each seaport 
during the last ten years, 

VIII. The intention just expressed of aiding the study of this 
exhibition by the help of statistical and graphical tables will be 
curried into effect in all the departments of the exhibition by 
showing the industrial progress made by each country since the 
first International Exhibition of London in 1851, from official 
records. For example, there will be exhibited tables of the 
increasing areas of cultivated soil, the annual quantities of agri- 
cultural products, the value of the land, the interest on money, 
the trattic and capital of railways, the increase of population, Xc., 
as they have appeared at each of the periods of subsequent Inter- 
national Exhibitions, viz., Paris, 1855; London, 1862; Paris, 
1867, Thus there will be shown the productive powers of different 
nations in the respective departments assigned to their products 
in the exhibition building. On the other hand, all particulars of 
the different articles to be exhibited, such as the name of the 
exhibitor, the description of the objects, the price (which the 
exhibitor is at liberty to attach if he please) may be shown on 
labels attached to each article. In the same manner all other 
informations of public interest the exhibitor may wish to have 
published, such as the history and importance of the establishment, 
its progressive development, its annual production, may also be 
written or printed and annexed to the objects exhibited, in con- 
tradistinction to former international exhibitions, which confined 
these informations to the printed catalogue. 

IX. For the purpose of rendering this exhibition especially 
instructive and educational, it is intended to make comparative 
trials and experiments on processes new or hitherto little known. 
The value of objects exhibited will be submitted to practical tests. 
For example : Experiments will be made regarding the production 
of wines (application of the hydro-extractor, heating of wines, 
&c.), trials with machine-tools of every description, application of 
the electric light, utilising of aérostation (captive balloons, Xc.), 
experiments with explosive materials, with steam ploughs, trans- 
mission of power by wire ropes, locomotives, engines on common 
roads, steam fire engines, &c. Lectures will be given on these 
subjects in a special lecture-room of the exhibition, and inter- 
national prize problems issued, as, for example, on the best imple- 
ments for the cultivation of beetroots for the fabrication of sugar. 

X. Arrangements will be made for a series of temporary inter- 
national exhibitions of such articles which by their nature do not 
admit of an exposition of long duration. They will comprise :— 
Living animals (horses, cattle, sheep, pigs, dogs, cats, fowls, game, 
fish, &c.); poultry, venison, butchers’ meat, pork, &c.; dairy 
produce ; milk, cheese, &c. ; vegetable produce, fresh fruits, fresh 
vegetables, flowers, plants, &c. Living plants injurious to agri- 
culture and forestry. Dynamometric experiments will be made 
on the tractive force of animals. Also international races at the 
time of the exhibition of thoroughbred horses will take place, and 
for these races prizes will be awarded. Representations of all other 
kinds of sports, regattas, &c,, and also national games and plays, 
will be arranged, Some of these temporary exhibitions will give 
rise to practical experiments and practical discussions on the 
matters to which they refer. For example, the exhibition of dairy 
produce will give rise to a series of experiments on the improve- 
ments in manufacturing butter and cheese, &c. To enable the 
public to appreciate alimentary substances exhibited, refresh- 
ment-rooms (tasting pavilions) wlll be erected, where each exhi- 


bitor can sell samples of his products, even in the shape of cooked | 


food. 

XI. During the exhibition various international congresses and 
conferences will be arranged for discussing important matters, to 
which either the exhibition itself may give rise, or specially 
selected as subjects of international discussion. More especially 


there will be international congresses of men of science, teachers, | 


and artists, physicians, directors of museums of fine art applied to 
industry, teachers of drawing, architects, engineers, represen- 
tatives of chambers of commerce, economists acquainted with the 
questions relative to banking and insurance, of agriculturists, 
foresters, mining engineers, &c. Among questions subject to 
such discussion will be the following :—The question of intel- 
lectual property, of the improvement of public taste, of the pro- 
motion and diffusion of arts of design, on economy of transport, 
on obtaining the highest efficiency of machines, on the extension 
and development of forest statics, on reducing the price of food, 





whether by increased production, better organisation of markets, 
reformed cookery, or new methods of preserving food ; on the 
nourishment and early rearing of an infant, on early healthful 
training and gymnastics, on the exertionsof our time in regard 
to the curing of deformed children, on the education of woman 
and improvement of her social condition. 

XII. The division of space allotted to each foreign commission 
will be geographical, that is to say, according to countries, in 
such a manner that the different territories of production shall 
appear as nearly as possible in the same order as they are situated 
naturally in the direction from west to east. 

XIII. With reference to such objects, which admit of a classi- 
fication in several of the groups specified in Paragraph IL., it is 
left at the option of the exhibitor to name the group in which he 
wishes his articles to be placed. 

XIV. An international jury will be appointed to award the 
prizes. Each exhibitor must declare whether he wishes or not to 
submit to the judgment of the jury. If not, the object exhibited 
will be ticketed ** Hors concours” (not for competition.) The 
awards granted by the jury will be as follows:—A. For the fine 
arts the prize will be given in the form of a medal for fine arts. 
B. For the other objects exhibited the prizes will be as follows: 
(a) Exhibitors in former universal exhibitions will receive for the 
progress they have made since the last exhibition a medal for pro- 
gress, (+) Exhibitors for the first time taking part in an 
Universal Exhibition will receive as reward for the merit they 
have shown in a national, economical, or technical point of view 
the medal for merit. (c) Exhibitors whose productions fulfil all 
the conditions of refined taste in colour or in form will have the 
medal for taste. (d) There will also be given diplomas of merit, 
similar to the honourable mentions of former universal exhi- 
bitions. C. The assistants and workmen who, according to the 
statements made by the exhibitors, have taken a notable part in 
the production of a rewarded object shall have the medal for co- 
operation. D, The merits of individuals or corporations who have 
promoted the education of the people, the development of 
industry or the national economy, or have specially promoted the 
intellectual, moral, and material welfare of the working classes, 
shall be rewarded by special diplomas of honour. 

XV. The detailed arrangements for the organisation of the ex- 
hibition, the composition and operations of the juries, the system 
of the catalogues, reports, <c., will be the object of general and 
special rules, 

Vienna, the 16th of September, 1871. 

The President of the Imperial Commission : 
ARCHDUKE KEGNIER. 
The Chief Manager: BARON DE SCHWARZ-SENBORN. 


CLASSIFICATION AND DIVISIONS. 


Group 1, Mining, quarrying, and metallurgy :—(a) Mineral fuels 
(coals, shales, and mineral oils). (b) Mineral ores and metals. 
(c) Other minerals (as salt, sulphur, graphite, &c.) ; not including 
building materials; vide Group 18. (d) Natural alloys. (e) 
Drawings and models of objects relating to mining, metallurgy, 
and mineral industry, mining engineering, surveying, and map- 
making. (jf) Geological works, and geological maps, Xe. - (g) 
Tools and inventions for mining and metallurgy, for underground 
and surface work. (kh) Statistics of production. 

Group 2, Agriculture, horticulture, and forestry :—(a) Plants 
for food and physic (excluding fresh fruits and vegetables which 
are to be the subjects of temporary exhibitions. (6) Tobacco and 
other narcotic plants. (c) Vegetable fibre (as cotton, flax, hemp, 
jute, China grass, Xc.) ; and other plants of commerce in their raw 
state. (d) Cocoons of silk worms. (e) Animal products in a raw 
state (skins, hides, feathers, bristles, &c.). (f) Wool. (g) Pro- 
ducts of forestry (timber, wood for cabinet work, tanning sub- 
stances, resin in a raw state, dyeing woods, barks, charcoal 
tinder), (kh) Peat and its products. (i) Manures. (k) Drawings 
and models of objects used in agriculture, horticulture, and 
forestry ; farm maps. (/) Works of the experimental stations, 
woodland and forest doom books, statics of forests, &c. (m) 
Processes and inventions for producing, transporting, and storing 
the above-mentioned products. (x) Plans of gardens, drawings 
and models of horticultural implements, hot-houses, conserva- 
tories, irrigation, Xc. (0) New methods of horticultural cultiva- 
agg \() Statistics of production. (Vide temporary exhibitions, 
No. 4. 

Group 3, Chemical industry :— (a) Chemical products for tech- 
nical and pharmaceutical purposes*(acids, salts, chemical prepara- 
tions of all sorts). (J) Raw substances and products of pharmacy, 
mineral waters, &c. (c) Fats and their products (stearine, oil 
acids, glycerine, soaps, candles, and tapers, &c.) (d) Products of 
dry distillation (as refined petroleum, slate oil, paraffin, phenylic 
acid, benzoine, anilin, &c.) (ce) Etherial oils and perfumeries. — (f) 
Matches, &c, (g) Dye-stuffs, mineral and organic. (h) Resins 
(washed, dyed, or bleached), sealing-wax, varnish, albumin, isin- 
glass, glue, starches, dextrin, &c. (i) Contrivances and processes 
used in chemical production. (k) Statistics of production. 

Group 4, Substances of food as products of industry :—(a) 
Flour and other farinaceous products, malt and its products. (b) 
Sugar and its products. (c) Spirts and spirituous liquors, &c. (d) 
Wines. (e) Ale, beer, porter, kc. (f) Vinegars. (7) Preserves 
and extracts (extracts of meat, portable soup, condensed milk, 
Erbswurst, preserved vegetables, preserved meat, &c.).  (h) 
Tobacco and similar manufactures. (i) Confectionary, ginger- 
bread, chocolate, coffee-substitutes, &c. (k) Processes and inven- 
tions for preparing all these articles. (/) Statistics of production. 

Group 5, Textile industry and clothing :—(a) Washed wool and 
hair used for textile fabrics, carded wool and worsted, combed wool 
and woollen fabrics, felt, carpets, blankets, hair tissues, mixed 
fabrics, including shawls. (b) Cotton, cotton substitutes, cotton 
threads, cotton fabrics and cords. (c) Flax, hemp, jute, and other 
fibres, yarns, threads, and fabrics of the same ; straw fabrics for 
bonnets, screens and mats, webs and cords of reed, cane, bass, hair, 
wire, &c, (d) Raw silk, spun silk, and manufactures of silk, silk 
wastes. (e) Small ware manufactures, gold and silver cloths and 
embroideries. (f) Lace. (g) Hosiery, milled and unmilled.  (h) 
Finished objects of clothing (clothes, gowns, hats, bonnet, shoes 
and boots, gloves, and linen, &c.), (i) Upholstery, carpeting, 
curtains, bed furniture, &c. (k) Artificial flowers and feather 
ornaments, (/) Processes and inventions used in the production 
of these manufactures, (m) Statistics of production. 

Group 6, Leather and india-rubber industry :—(a) Leather ; 
articles of leather, harness, saddles, trunks, and other leather 
goods, excluding clothing and fancy goods; parchment and gold- 
beater skins. (4) Skins and furs. (c) India-rubber and gutta- 
percha articles ; (excluding philosophical and mechanical instru- 
ments, and parts of machinery), waterproof stuffs and cloths. 
(d) Processes and inventions used in the production of these manu- 
factures, (e) Statistics of production. 

Group 7, Metal industry :—(a) Goldsmiths’ and silversmiths’ 
work and jewellery, &c. (0) Iron and steel wares, excluding 
machinery, building materials, philosophical and musical instru- 
ments. (c) Manufactures from other metals and alloys. (d) 
Weapons of every descriptions except military arms. (e) Processes 
and inventions used in the production of these manufactures, (f) 
Statistics of production. 

Group 8, Wood Industry :—(a) Cabinet work (inlaid floors, 
windows, doors, &c.) (b) Joiners’ work. (c) Cleft woodwork 
(casks, shingles, sieves, &c.) (d) Small staves and their products, 
matches, &c, (e) Veneers and marqueteries. (f) Cut and turned 
wood, () Chisel work and carved work. (/) Cork manufactures, 
(i) Basket work. (k) Woodwork painted, stained and gilt. (J) 
Processes and inventions used in the production of these manufac- 
tures. (m) Statistics of manufacture. 

Group 9, stone, earthenware, and glass industry :- (a) Stones, 
natural and artificial ; slate and cement works (natural andimitated 
stones and marbles, paving stones and floor tiles, ornaments and 





decorations, pipes, grinding stones, &c.). () Earthenware (pipes, 
cooking vessels, stoves, plastic reproductions, terra-cottas, Xc.). 
(c) Glass manufactures ls for household use and fancy pur- 
poses, imitation gems and pearls unset, Xc.). (d) Processes and 
manufactures used in the production of the above articles. (¢) 
Statistics of production, 

Group 10, Smallware and fancy goods :—(a) Manufactures of 
ivory, meerschaum, tortoise-shell, mother-of-pearl, whalebone, 
wax wares, japanned goods. (b) Fancy goods of leather, bronze, 
&c. (c) Umbrellas, parasols, fans, canes, whips, &c. (d) Combs 
and brushes, (e) Toys. (/) Processes and inventions used in the 
production of manufactures. (g) Statistics of production. 

Group 11, Paper industry and stationery :—(a) Paper pulp, paper, 
and pasteboard. (4) Coloured papers, paper hangings, tapestry, 
playing cards, &c. (c) Papier-miché goods, card, and millboard. 
(d) Articles for writing, drawing, and painting. (¢) Bookbinding 
and similar work. (f) Processes and manufactures used in the 
production of the above manufactures. (7) Statistics of production. 

Group 12, Graphic arts and industrial drawing :—(a) Book 
printing. (+) Xylography. (c) Copper plate and steel —_ 
printing. (d) Lithography and chromo-lithography. (e) Photo- 
graphy. (f) Engraving and gilloche work. (g) Pattern drawing 
and drawing for decoration. (h) Tools and apparatus. (i) Sta- 
tistics of production. 

Group 13, Machinery and means of tzansport :—(a) Prime movers 
(steam generators, steam engines, water wheels, turbines, pressure 
engines, air, wind, and electro-magnetic engines, gas machines). 
(b) Machines for transmitting power (shafts, wheels, pulleys, 
bands, &c.). (c) Machinery for working special kinds of material 
(machines for mining, metallurgy, metal work, and wood work ; 
machines for spinning, weaving, knitting, sewing, and embroider- 
ing; machines for fulling, cleaning, shearing, dyeing ; machines 
for bleaching, leather dressing, &c.; machines for paper manu- 
facturers and bookbinding, for type founding, printing, litho- 
graphy, copper-plate printing, colour printing, &c.; machines and 
apparatus for sugar making, oil manufacture, breweries, distil- 
leries, stearine, soap, candles, starch, ice-making, match-making, 
corn mills, and agricultural machinery and apparatus). (d) Other 
machinery not belonging to the above-mentioned (blast engines, 
fire engines, pumps, ventilators, Xc.). (e) Materials and parts of 
machinery. (f) Railway machinery (locomotives, tenders, rail- 
way velocipedes and parts of them, railway carriages and parts 
composing them, special machinery and apparatus for railway 
workshops and railway contrivances for making and maintaining 
railway plant, snow ploughs, Xc.) (g) Steam gauges, dynamo- 
meters, tradiometers, &c. (h) All sorts of vehicles not connected 
with rail. (i) Statistics of production. 

Group 14, Philosophical, surgicalinstruments:—(a) Mathematical, 
astronomical, physical, and chemical instruments (instruments for 
measuring, weighing, and dividing ; for optical and electric tele- 
graphy). () Surgical instruments and apparatus (artificial limbs, 
teeth, &c.). (c) Horological instruments, clocks, watches and 
their parts (chronoscopes, chronographs, electric clocks), (d) Sta- 
tistics of production. 

Group 15, Musical instruments :—(a) Musical instruments. 
(b) parts of them (strings, bows, moulding boards, membranes, 
keys, pipes, Xc.). (c) Sound carrying apparatus (speaking pipes, 
signal whistles, Xc.). (d) Bells, chime of bells. (e) Statistics of 
production, Vide Additional Exhibition, No. 3. 

Group 16, The art of war :—(a) Organisation and recruiting of 
armies. (+) Equipment of troops, accoutrements, and armour. 
(c) Artillery. (d) Military engineering. (e) Sanitary contrivances. 
(f) Military education, training, andinstruction. (gy) Cartography 
and historiography. 

Group 17, The navy :—(a) Materials for naval architecture. 
(b) Models and drawings of boats and ships for inland, lake, and 
river navigation; sea-going ships, coasting vessels, merchant 
ships and ships of war, stores and fittings for equipment, outfit 
and armament of ships. (c) Tools and apparatus used in ship- 
building. (d) Clothing, outfit, and accommodations for crews. 
(e) Land and water works for navigation (models and drawings of 
docks, harbours, sluices, floating docks, floating batteries, and 
coast defences). (f) Hydrography, charts, meteorological instru- 
ments, education of seamen and officers. 

Group 18, Civil engineering, public works, and architecture :— 
(a) Building materials, processes and apparatus for quarrying, 
brickmaking ; iron girder work, preparation and preservation of 
wood, artificial stone, terra-cotta work, &c. (b) Materials and 
appliances for foundations (pile-drivers, screw-piles, cofferdams, 
caissons, pneumatic and diving apparatus). (c) Contrivances and 
tools for earthworks (excavators, dredging machines, apparatus 
for raising, carrying, and transporting earth and materials). 
(d) Materials and apparatus used for roads and railways (road 
rollers, railway superstructure, switches, crossings, turntables, 
traversing tables, inclined planes, lifts, pneumatic and other modes 
of propelling, water stations and their apparatus, railway station 
buildings of all kinds, and systems of railway signals). (e) Hy- 
draulic engineering works, excluding sea works (river works, 
canal works, dykes, locks, dams, &c.). (f/f) Models and 
plans of viaducts, bridges, and aqueducts, &c. (gy) Plans, 
models, and drawings of public buildings, dwelling-houses, 
barracks, penitentiaries, prisons, and hospitals, schools 
and theatres, labourers’ cottages; apparatus for lifting and 
moving heavy weights in buildings, as lifts, &c.; plans and models 
of cheap dwelling-houses; tools and implements of artisan 
builders. (i) Apparatus and inventions for health, comfort, and 
convenience in buildings (for lighting, water supply, drainage ; 
water-closets, lightning conductors, Xc.). (‘) Agricultural engi- 
neering ; plans for culture, fencing, draining; farm buildings ; 
buildings for cattle breeding ; stores, stables, manure tanks, Xc. 
(k) Industrial buildings ; spinning mills, weaving mills, grinding 
mills; distilleries, breweries, sugar manufactories ; warehouses, 
saw mills, and docks, &c, 

Group 19, The private dwelling-house, its inner arrangement 
and decoration: (a) Models, drawings, and finished buildings 
representing dwellings-houses of civilised nations. (b) Drawings, 
models, and examples of thoroughly furnished apartments. 

Group 20, the farmhouse, its arrangements, furniture, and 
utensils :—(a) Finished buildings, models, and drawings of farm- 
houses of the different nations of the world. (+) Drawings, 
models, and examples of peasant rooms, furnished and fitted out 
with their furniture and apparatus, 

Group 21, National domestic industry :—(a) Pottery and porce- 


lain. (+) Fabrics, tapestry, embroidery, lace, and other needle- 
work. (c) Metal articles and ornaments. (d) Carved work and 
utensils, 


Group 22, Exhibition showing the organisation and influence of 
museums of fine art as applied to industry:—(a) The various methods 
and means by which the different modern museums (viz., the 
South Kensington Museum in London and the similar museums 
in Vienna, Berlin, Moscow, Xc.) endeavour to carry out the im- 
provement of the general taste of the people, and the manner in 
which they promote the art industry and public instruction of 
their countries. (b) Exhibition of the objects which have been 
produced and propagated by those modern museums. 

Group 23, Art applied to religion :- (a) Decoration of churches 
(wall decoration, stained glass, glass-painting, &c.). (b) Church 
furniture (altars, organs, pulpits, pews, shrines for enclosing 
sacred vessels, &c.). (c) Ornaments for altars, pulpits, crucifixes, 
chalices, liburiums, candlesticks, altar hangings and carpets, 
pulpit hangings, &c. (d) Objects used in baptism and funerals, &c. 

Group 24, Objects of fine arts of the past, exhibited by amateurs 
andowners of collections (Exposition des Amateurs) :—(a) Paintings 
of ancient masters. (b) Objets d’art; bronzes, enamels, minia- 
tures, majolicas, porcelain, faience, &c. 

Group 25, Fine arts of the present time, works produced since 
the second London ibition of 1862 :—(a) Architecture, inclu- 
ding models, designs, sketches, and surveys of architectural works 
of the present time. (b) Sculpture, including and groups 
of small sizes ; engraving, medals, i 


&e. (2) Paintings, in uding 
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miniatures and enamels, (d) Graphic arts, including copper and 
steel engravings, etching, woodcuts, Xc. 

Group 26, Education, teaching, and instruction :—(a) Education, 
€xhibition of all the arrangements and contrivances for the better 
nursing, training, and rearing of children; their physical and 
mental development from the first days of their life up to school 
time ; their nourishment. Cradles, nurseries, &c.; child gardens 
(kintergarten) child games, and amusements, child gymnastics. 
(b) a Exhibition of school houses and school apparatus 
in models, drawings, and examples. Exhibition of means of in- 
struction. The works and journals of instruction. 
and illustrations of methods of instruction. 
statistics of a school, its organisation and laws. (1) Elementary 
schools. This department will include apparatus for the instruc- 
tion of the blind, deaf, dumb, and idiots. (2) Middle schools, 
comprehending nasiums, ‘* Realschulen” or schools wherein 
exact science and modern languages are taught. (3) Professional 
and technical colleges. (4) Universities. (c) Instruction in the 
more limited sense ; instruction of adults through literature, the 
public press, public libraries, and educational societies, and asso- 
ciations for instruction. All machinery is contained in Group 13, 
but, nevertheless, the machines for working special kinds of 
material will be examined by the jury of the professional group to 
which they may belong, with the assistance also of competent 
machine builders. It is left to the free will of the exhibitor to 
choose the group in which he wishes his object to be placed 
should it be susceptible of being placed in more than one group. 

Additional exhibitions :—(1) The history of inventions. (2) The 
history of industry. (3) Exhibitions of musical instruments of 
Cremona, (4) Exhibition of the use of waste materials and their 
products, (5) The history of prices. (6) The representation of 
the commerce and trade of the world. 

Temporary exhibitions :—(1) Live animals (horses, cattle, sheep, 
pigs, dogs, fowls, game, fish, &e.). (2) Butcher’s meat, venison, 
—t pork, &c. (3) Dairy produce. (4) Garden produce (fresh 
fruits, fresh vegetables, flowers, plants, Xc.). (5) Living plants 
<njurious to agriculture and forestry. For these exhibitions special 
instructions will be afterwards published. 

Vienna, the 16th of September, 1871. 

The President of the Imperial Commission, 
ARCHDUKE R&GNIER. 
The General Manager, 
BARON DE SCHWARZ-SENBORN, 


Description 
History and 


General Regulations for Foreim Exhibitors and Commissions, 
issued by the Imperial Austrian Commission. 


1. Under the patronage of his most gracious Imperial and Royal 
Apestolic Majesty, and under the protectorate of his Imperial 
Highness the Archduke Charles Lewis, the Exhibition will take 
place in the Prater in buildings erected specially for the purpose, 
and in the surrounding park and gardens. It will be opened on 
the Ist of May, 1873, and closed on the 3lst of October of the 
same year, 

2. Under the presidency of his Imperial Highness the Archduke 
Régnier an imperial commission has been formed, for the pur- 
pose of representation and of discussing all general questions 
concerning the Exhibition. 

3. His Majesty has entrusted the direction of the Exhibition 
to the Privy Councillor BarondeSchwarz-Senborn as chief manager. 

4. Foreign Governments are invited toappoint commissions with 
whom the chief manager will stand in direct communication upon 
all affairs concerning the Exhibition. These commissions will 
have to represent the interests of their countrymen in all ques- 
tions relating to the Exhibition, and do their best duly to carry 
out its programme, Their task will be more particularly to issue 
invitations to take part in the Exhibition, to receive applications 
for space, to decide on the admission of objects announced, and to 
take charge of the forwarding, exhibiting, and returning of the 
co of the Exhibition in accordance with the regulations laid 

own, 

5. All communications from foreign commissions, concerning 
the Exhibition, should be addressed: An den k. k, General- 
Director der Weltausstellung, 1873, in Wien. (Translation: To the 
Chief Manager of the Universal Exhibition, 1873, in Vienna, 
Austria. ) 

6. A ated the projected Exhibition buildings and adjoining 
parks, showing the space allotted to each country, will be placed 
at the disposal of the commissions before the 15th February, 1872. 
The commissions are invited to inform the chief manager before 
the Ist of May, 1872, whether their countrymen will require a 
larger or smaller space in the buildings, and also whether they 
wish to have a part of the park adjoining their portion of the 
building. 

7. The definite division of space in the Exhibition buildings, 
park and gardens, resolved upon by the chief manager, will be 
made known to the commissions by the Ist July, 1872. A plan 
showing the subdivision of the Exhibition (groups) must be sent 
by the foreign commissions to the chief manager at the latest by 
the 1st October, 1872. Lists of the exhibitors, as well as detailed 
= showing the space allotted, and single object to be exhi- 

ited, must be sent in by the foreign commissions before the 1st 
of January, 1873, at the latest, so that the exigencies of the 
respective countries may be taken into account in organising the 
interior arrangement of the Exhibition buildings, 

8. The exhibitors will not have to pay the expenses of a boarded 
floor, or of a closed ceiling, or contribute to the laying out of the 
adjoining gardens. All these expenses will be paid out of the 
Exhibition fund ; but in return a total sum will be paid by each 
foreign nation for the whole space allotted to it in the Industrial 
Palace and the machinery hall, with a given fixed ground floor, and 
calculated by the square metre, according to the following tariff 
in Austrian currency :—(a) In the Industrial Palace, 10 florins; (4) 
in the machinery hall, 4 florins, In the other parts of the Exhi- 
bition and adjoining grounds the charges for hired space will be 
calculated by square metre, according to the following tariff of 
Austrian currency :--(«) In the court-yards of the Industrial 
Palace, 4 florins ; (b) in the park—in the open air, 1 florin; in the 
spaces to be covered at the expense of the exhibitor, 3 florins. 
Exhibitors of objects of fine art, and of those for the Exposition 
des Amateurs, have no charge whatever to pay for space. 

9. The chief manager will enter into communication with the 
railway and steamboat companies of Austria and Hungary, in 
order to procure reductions of rates for the conveyance of objects 
for the Exhibition. The foreign commissions arealsoinvited to enter 
into communication with the railway and steamboat companies of 
their countries for the same purpose, and to communicate by the 
Ast of May, 1872, to the chief manager, the reductions which they 
have obtained. The chief manager will then publish all the rates 
concerning these reductions by the 1st July, 1872. 

Mad po pom grounds will be idered as a 
warehouse, and objects which are monopolies i i 
be exhibited without at: cevteadbg polies in Austria may also 

. O jects exhibited can only be removed before the closing 
of the Exhibition by special permission of the chief manager. 

12. Immediately after the close of the Exhibition the exhibitors 
must attend to the packing and removal of theirgoods and fittings. 
These operations must be finished by the 31st of December, 1873. 
The goods, packages, and erections which may not have been 
removed by the exhibitors or their representatives after this term 
has expired will be deposited, if they are of sufficient value, in 
warehouses, at the cost and risk of the exhibitors, The objects 
which may not have been removed out of these warehouses by 
the 30th June, 1874, will be sold publicly ; the net proceeds of 
Sectinape foe pespeeding the inseetiien of Sasa Seren a 2 
ns r g the ins ion of sm: 
of workmen in Vienna, ieee mane 

13. ibe aoe meee —_ submitted to the judgment of 
an international jury, for which special regul i 
published, . a 
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14. An official general catalogue will be published, the arrange- 
ment of which will be made known later on. In order that 
this catalogue may be published in time, the foreign commissions 
are requested to send the necessary dates at the latest on the Ist 
January, 1873. 

15. A special locality will be provided in the Exhibition grounds 
where exhibitors can sell publications relating to the Kxhibition, 
and to the objects which they exhibit (such as, illustrated cata- 
logues, current prices, Xc. 4 F 

16. Popular lectures and industrial, technical, or scientific 
demonstrations, will be arranged in a special lecture hall built for 
that purpose. Nevertheless the chief manager must be informed 
of the lectures. 

17. Special regulations and programmes will be published for 
the works of fine art, for the exhibition of machinery, for addi- 
tional and temporary exhibitions, for single groups, and special 
dispositions, as tasting pavilions, cellars, &c. 

18, Each exhibitor is engaged to acknowledge and keep the 
regulations, 

19, Concerning the admission of goods to be exhibited the 
following are the limitations fixed :—Explosive and detonating 
substances and substances which may be considered inflammable 
are entirely excluded. Spirits or alcohols, oils, corrosive salts, 
highly inflammable and other matters, which might spoil other 
objects exhibited, or annoy the public, will only be admitted in 
strong, moderate-sized barrels, adapted for this purpose. Also 
the exhibitors of such objects will always be bound to conform 
themselves to any particular regulation the chief manager may 
think proper to make. Percussion caps, materials for fireworks, 
lucifer matches, and other similar objects, may only be exhibited 
in imitation, without the addition of inflammable substances. 

20. Moreover the chief manager reserves to himself the right to 
remove all goods from the Exhibition buildings, which may seem 
injurious by their quantity or nature, or which may appear 
incompatible with the purpose and regulations of the Exhibi- 
tion. 

21. The consignment of each single exhibitor must be accom- 
panied by a certificate of admisssion issued by the commission of his 
country. The detailed directions concerning the contents 
and form of this certificate will be communicated to the com- 
missions by the chief manager. 

22. The exhibitor, or the commissions, have to defray all the 
expenses for the transport of objects to be exhibited, for the 
reception and opening of packages, for unpacking the objects, for 
removing and storing the empty cases, for making tables, counters, 
steps, boxes for setting up the goods (products) in the Exhibition 
buildings or in the park, for returning the goods (products), Xc. 

23. The objects to be exhibi 
lst February until the 15th April, 1873, inclusive. This period 
may be changed by the chief manager, at a —— request, in 
consideration of particular circumstances, as for instance: for 
objects which would be damaged by remaining too long packed up, 
or for objects of great value; but in each case everything must 
be prepared in advance for the exhibition of objects. 


24. Special regulations will fix the time when the materials must | 


be brought into the Exhibition grounds, for constructions which 
form objects of the Exhibition, or disconnected apparatus or 


engines, heavy or very large objects, as well as those requiring | 


special foundation. 

25. All preparations for the exhibition of objects may be made 
in proportion to the completion of the buildings ; but they must 
all be finished at the latest by the 15th February, 1873. 


26. The commissions are invited to take care that the products | com 1 } upor 
| which the Imperial Government propose to conduct the Exhibi 


of their country be sent to Vienna in as few single consignments 
as possible. 

27. All goods intended for the Exhibition are to be marked 
W. A., 1873, Vienna, and addressed tothe chief manager. The 
address must be securely fastened on the packages and contain 
besides the following particuiars:—(a) Name or firm of the exhi- 
bitor ; (4) country and place of residence of the same; (c) the 
group to which the objects belong ; (¢) number of pear ey 
(e) a specification of the number of pieces of each single consign- 
ment; if the exhibitor has only sent one package, it will be 
marked No, 1, but if the same exhibitor has several packages to 
exhibit, their number must be marked on each package by a frac- 
tion ; for instance 4, 3, and so on. 
pieces have been sent, of which the one is No. 1, the other is 
No. 2, &c. The persons appointed to receive the objects will thus 
be enabled to know immediately after the arrival of the goods 
whether a consignment is complete, or whether a package is 
missing and which number it is. If several small packages be 
packed in one large box, only objects belonging to the same group 
must be put into this box, which must then be marked as 
mentioned above. The cases must bear the same mark inSide on 





ted will be admitted from the | 


The figure 6 means that six | 


the top and bottom, in order to prevent mistakes being made with | 


the shifting of the different parts of the cases. 
where the objects are to be exhibited, i.e. Industrial Palace, park, 
or machinery hall. The addresses will be of different colours in 
order that the goods may be recognised the more easily, and the 
chief manager will communicate in time to the appointed foreign 
commissions the colour of the address of the packages of their 
country. 
Form of address ; 
W. A. 1873, WLEN. 
An den k, k. General-Direct or der Weltausstellung, 1873, 
Ausstellungsort : 
(z. B. Industrie-Pallast, Park oder Maschinenhalle.) 


Wien. 


Namen oder Firma des Ausstellers . ‘ : 

Land und Wohnort . . 

Gruppe . . . . . . . . . 

Ordnungszahl der Anmeldung . ° ° ° ° 

Bruchzahl des Collo (} oder 4, u. s. f.) ‘ . . ° 
Translation :- 


W. A. 1873, Vienna. 
To the chief manager of the Universal Exhibition, 1875. 
lace of Exhibition : 

(For instance : Industrial-Palace, Park, or Machinery Hall.) 
Name or firm of the exhibitor ‘ ° ° ° . 
Country and plaee of residence . . : ° 
Group. ° . . . . ° 
Number of application for admission. 

Number of package (f or §, and soon). ° ° . 

A list of the contents of each single package must be placed 
inside the package, in order that the objects may be put the more 
easily in their right place, and to facilitate the manipulation of 
the Custom House. 

28. The commissions or the exhibitors themselves or their 
agents are responsible for the forwarding, receiving, and unpacking 
the packages, and the proper delivery of their contents ; and after- 
wards for the arrangement, surveyance, and returning the objects 
exhibited ; only such agents will be admitted who have proved to 
the chief manager that they are the authorised agents of the 
foreign commissions. 

29. If the person who has to receive the goods is not present at 
the Exhibition when they arrive they will be at once stored up at 
the cost and risk of the respective commission. 

30. The motive power for engines and machinery will be placed 
gratis at the disposal of the exhibitors, The necessary force of 
motion is transmitted by a horizontal revolving shaft, the position, 
diameter, and ber of revolutions per minute of which will be 
er in time by the chief manager, The exhibitors must 

urnish all the pulleys for this principal transmission, as well as 
the gearing necessary, together with the cross-shafts, pulleys, and 
straps. A special regulation will be published for the machinery 
department. 

31. The chief will, if desired, give the name of con- 
tractors who have upplied to him for the execution of the arrange- 
ments of the Exhibition; yet the chief r will take upon 
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himself no responsibility for their performances ; the exhibitors 


(f) The place | 





have nevertheless the right to choose their own contractors and 
workmen. 

32, Packages or empty cases cannot be deposited upon the space 
necessary for circulation. The packages must be unpacked 
directly after their arrival, and the packing cases and materials 
must be removed at once. 

33. Between the 15th February and the 25th April, 1875, the 
objects already lying on the Exhibition grounds, and unpacked, 
must be put in order and arranged. In order to have the objects 
equally apportioned in the spaces of the Exhibition, the chief 
manager reserves to himself the right on the 25th of April, 1875, 
to dispose of those places which do not contain sufficient objects. 
The days from the 26th to the 29th April will be employed in 
cleaning the localities and in inspecting the whole Exhibition, 

34. There will be published special regulations for the a e- 
ment and erection of those products and objects which will < 
exhibited in the park. Roads of communication and earthworks 
may only be constructed and made according to the plans arranged 
between the chief manager and the foreign commissions. 

35. The objects will be exhibited under the name of the 
manufacturer. If the manufacturer agrees to it, they may also be 
exhibited under the name of the business man who has them in 
warehouse. 

36. The [exhibitors are invited to add to their name or firm, 
also the name of those persons who have taken a notable part in 
the production of an object, either as inventors, draughtsmen, or 
modellers, 

37. The exhibitors are also invited to quote the price in cash, 
and place of sale on the objects exhibited. 

38. The chief manager has taken the necessary steps that the 
objects exhibited may, from the time of the arrival on the Exhibi- 
tion grounds until taken away (vide No, 12 of these regulations), 
enjoy the benefit of the laws existing in Austria—for the protec- 
tion against piracy of inventions and designs, for instance of the 
patent and registration law. Detailed lations will be 
published. Reproductions (designs, photographs, Xc.) of objects 
exhibited are only allowed if the exhibitor and the chief manager 
consent to it. 

39. It is left to the exhibitors to insure the objects exhibited 
against damage by fire at their own expense. 

40, The chief manager will make provisions for preserving from 
damage the products exhibited, as far as possible ; he will also 
appoint persons to take care of the objects. Nevertheless the 
chief manager will take upon himself no r ibility for d 
of any kind whatever. 

41. Each exhibitor will receive a ticket entitling him to free 
admittance. Any agent duly appointed by the exhibitor will also 
receive a ticket entitling him to free admittance. An agent 
representing more than one exhibitor can only obtain one ticket. 
The arrangements concerning the distribution and the control of 
tickets will be published later on. 

42. A special regulation will be published for the arrangement 
of the interior service. 

The president of the imperial commission, 
ARCHDUKE REGNIER, 
The chief manager. 
BaRON DE SCHWARZ-SENBORN. 

42, Praterstrasse, January 27th, 1872, Vienna, 

Brief Summary of the Conditions upon which the Exhibition will be 
Conducted, 

The programme and regulations issued by the imperial Austrian 

commission furnish full information as to the principles upon 





tion of 1873, and an attentive perusal of the same is reoommended 
to all those who desire to co-operate in securing a fair representa- 
tion of British industry on that occasion, 


Principal Conditions. 

1. The relative duties of the royal commission British and colonial 
exhibitors, and of the Austrian commission, as set forth in the ap- 
pointment of the royal commissioners and in the Austrian general 
regulations, are as follows :—(a) The royal commission is appointed to 
represent the British and colonial exhibitors, to advise as to the 
best mode of procuring and forwarding their objects and products 
to the Exhibition, and to oars on the same, (+) The royal 
commission having no public funds at their disposal, exhibitors 
will have to defray all ae. including rental of space, 
transport of goods, and all other charges not provided for by the 
Imperial Austrian Commission. (c) The Austrian commission will 
communicate with exhibitors from foreign countries solely through 
the commission appointed by each country for that purpose, 

2. The Exhibition will open in Vienna on the Ist May and close 
on 31st October 1873. 

3. List of the exhibitors, with detailed plan of space required, 
must be sent in to the chief manager at Vienna before Ist January, 
1873, 

4. No liability on the part of the exhibitors for ceilings, 
boarded floors, or the laying out of the gardens ; the cost of these 
will be defrayed by the imperial commission, The motive power 
for machinery will be supplied gratis. 

5. The Austrian regulations state that the price to be charged 
to each foreign country for the entire area of space demanded 
will be in the Industrial Palace at the rate of 10 florins = £1 per 
square metre (a square metre contains about 10) square feet), and 
in the machinery hall at the rate of 4 florins = 8s. per square 
metre. In other parts of the Exhibition and grounds the rent per 
square metre will be—in the courtyards of the Industrial Palace, 
8s. ; in the park — open air, 2s, ; in spaces covered at expense of 
exhibitor, (is, ; 

6, Exhibitors of fine arts are exempted from any charge for 
space, 

Mm Arrangements are to be made by the Austrian commission 
for the reduction of the transport charges in Austria and 
Hungary ; other commissions are invited to try to effect the same 
in their several countries. 

8. Goods for exhibition to be considered as bonded and exempt 
from custom duties. 

9, Exhibitors or their agents are responsible for the packing, 
forwarding, receiving, and unpacking of their goods, both for the 
opening and the close of the Exhibition. And the owner, agent, 
or consignee must be present, The removal of objects after the 
Exhibition must be completed before the 3lst December, 1873. 

10. The objects will be submitted to the judgment of an 
international jury. ’ 

11. Special regulations will be issued for the fine arts, 
machinery, and the temporary exhibitions. 

2. The usual prohibitions and limitations respecting the 
exhibition of explosive substances are notifi . 

13. Objects for exhibition will be received at Vienna from Ist 
February until the 15th April, 1873, . 

14. Special regulations will be published respecting construc- 
tions, and very large objects ; also for those requiring foundations, 
All preparations for the exhibition of such objects must be 
completed by 15th February, 1873. . , 

15. The chief manager reserves to himself the right to dispose 

of such places as shall not be properly occupied on the 25th April, 
1873. 
16. The objects exhibited will be protected against piracy of 
inventions or desi Reproductions, photographs, &c,, will only 
be allowed with the joint consent of the exhibitor and the chief 
manager, 

17. Insurances against fire, &c,, when considered necessary by 
the exhibitor, to be effected by him at his own expense, 

18. Exhibitors and their agente will receive tickets entitling 
them to free admission to the ibition. 

For forms of application, for space, and for further informa- 


tion address to 
PHILIP CUNLIFFE OWEN, Esq., Secretary, 
41, Parliament-street, London, 8. W. 
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ASHTON’S PATENT 


VERTICAL WATER TUBE 


MARINE BOILER.—80-H.P. 


DESIGNED AND PATENTED BY MR. HENRY ASHTON, BIRKENHEAD. 


PLAN 








il 
I 


i 


BUNKE® 


Ree: 


I 


| 
| 
| 
| 








{A UUOSI EPR PENVH UT 1) 
FRONT ELEVATION 





THE boiler which we illustiate above has been specially 
designe. to get rid of the defects found to exist in most high- 
—— marine boilers, Its construction will be readily under- 
stood, 
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rovided by the vertical water 


its way with the heating surface 
ber, and after traversing a 


| tubes d that pass through the c 
| considerable distance over the surface presented by these tubes, 
| makes its exit through an opening q in the front of boiler, and is 
then conducted upwards to the funnel p. The heated gases after 





The shell of boiler is a vertical cylinder 10ft. in diamet 
and 16ft. Gin. high, with the top hemispherical or dome-shaped. 
The interior consists principally of two large chambers, one a, a, 
being the furnace chamber where the fuel is converted into flame 
and' heated gases, and the other b, b, the flame chamber where 
the heat developed is imparted to the water through the medium 
of a large area of efficient heating surface, over which the flame is 
made to pass on its course to the funnel yp, The furnace 
chamber a, a, is in the lower part of the boiler ; it is a large cir- 
cular chamber with an arched or dome-shaped top ; the central part 
of the top being depressed, and curving downwards, joins a central 
tube g, about 18in. diameter, which extends downwards to the 
level of boiler bottom ; this tube communicates with an annular 
waterspace f that surrounds the furnace chamber by means of 
two horizontal tubes h, Ah, one Yin. and the other 4in. in 
diameter. The furnace crown o presents in plan the appearance 
of a large cylindrical ring, and has three tubes i, i, i, leadin, 
from it, and through which the flame passes to the lower part o 
the flame chamber }, which is placed at a distance of about 12in. 
above it. The flame chamber b is drum-shaped in form and 
4ft. Gin. high, and is placed directly over the furnace chamber a, 
with which it communicates by means of the three large tubes 
aon mentioned. These tubes or flame passages vary in size, the 
argest being at the commencement of the flame traverse ; the flame 
from the other two joins the main current after it has passed over 
a ae of the heating surface, and thus maintains the temperature 
of the caloric stream throughout the greater part of its course. 
The outer shell of the flame chamber is circular, while the top and 
bottom are fiat, and form tube plates into which a large number of 
vertical water tubes d are fitted. A circular tube e of boiler 
plate 18in. in diameter is fitted in the centre of the flame chamber, 

tween the top and bottom plates ; it is securely riveted to those 

arts and thus acts as a strong tubular stay. This large central tube 

orms an upeast circulating shaft between the body of water sur- 

rounding the furnace chamber and that over the top of flame 

chamber. It also affords a means of access to examine, clean, or 

repair the parts of the boiler exposed to the severe action of the 

fire. , An annular water-space f, 54in. wide, surrounds the flame 
and is intended to act as a downcast for the water. 

The flame passes from the furnace to the flame chamber through 
the flame passages f, f, f, then dividing into two streams takes a 
circular horizontal course round thechamber, coming in contact on 





leaving the boiler are used to dry or superheat the steam in the 
steam dome k, .The steam enters the dome through an opening 
in the crown of boiler, and, passing over a vertical partition, 
descends to the lower part of the front side of dome, and then 
through a stop valve to the engine. A drain pipe l is fitted in 
the lower part of dome, to conduct to a point below the water 
level any water that may rest there. Soot or other foreign 
matter lodging amongst the tubes is removed therefrom by in- 
jecting blasts of steam through short tubes n that lead from the 
exterior of boiler to the interior of flame chamber. Two fire doors 
are provided for a oe fires, and three smoke doors for 
examining or cleaning tubes and flame chamber. ere is ample 
room in the steam chamber C for cleaning the interior of vertical 
tubes d by the application of suitable tools, or for withdrawing 
and replacing those tubes if required. The fire-bars are so 
arranged that three-fourths of the whole are of equal length for 
convenience of renewal. Two, four, or mere boilers may be 
grouped together and led into one funnel. A 

Mr. Ashton’s great practical experience, acquired in an establish- 
ment where marine boilers of the largest size that are built and 
repaired daily, entitles his design to attention. 





JAPAN AS A NAVAL Nation.—A report by the captain of the 
Russian corvette Boyarin, published in the Cronstadt Messenger, 
gives some curious details on the P emg state of the naval arma- 
ments of Japan. On the 14th of July, 1871 (he says) five Ji go eid 
ships of war entered the harbour of Yokohama, One of these 
ships is a corvette of English construction, armed with six long 
cast-iron guns and two bronze guns, The second ship is an iron- 
clad ram, the Stonewall Jackson, formerly part of the American 
Confederate fleet. It is armed with a 300-pounder and two 
Armstrong rifled 70-pounders, The three other vessels are screw 
gunboats of English construction, each armed with three guns, 
The crews of these vessels are composed my of Japanese, 
with a uniform exactly the same as that of English sailors. On 
the 28th of March a casemated Japanese corvette, the Reuzeokan, 
armed with eight guns, also entered the harbour. The Japanese 
army is equipped and armed in the French manner, and its rifles 
are according to the Albini system. In the Gulf of Yeddo there 
is an arsenal, situated on a terrace cut into the side of a motn- 
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tain. This arsenal is provided with a large dock 407ft. long, 82ft. 
wide, and 21ft. deep. The largest ocean steamers can enter it for 
repairs, The water of the dock is exhausted in ten hours by three 
large steam pumps. Its construction occupied —— months, and 
cost the Japanese Government 240,000 Mexican dols. Thirty vessels 
have already & been refitted in this dock. Another dock of smaller 
dimensions is — constructed by the side of the first for ships of 
small tonnage. The Admiralty also has a rope manufactory, a 
foundry, a boiler manufactory, a mechanical forge, a steam sawing- 
machine, and all the appliances necessary for repairing ships. 
Engines and boilers are now being constructed for river steamers, 
The buildings are all of wood; they are not supplied with much 
machinery, but what they have is sufficient for the wants of the 
harbour. This small establishment will evidently never become 
the naval arsenal of Japan, but it forms an excellent nucleus for 
the young Japanese fleet, and will afterward be of great use for 
the sq ‘on which the Japanese Government is — about 
to keep up in the neighbourhood of the capital. e arsenal was 
built by a French engineer, M. Verny, who has been retained as 
manager of the establishment. Thirty Frenchmen are attached 
to it in the capacity of foremen, assistants, and instructors. The 
maintenance of the work costs 300,000 Mexican dollars a year; and 
since they were begun, —— ag, the expenses of the establish- 
ment have amounted to 1,500,000 dols. 

COLLIERY ENTERPRISE.—The extensive property knownas the Llan- 
hilleth mountain has just been taken by Mr. W. Powell, M.P., with 
the view of opening out one of the finest collieries that has ever existed 
in Monmouthshire, It will be remembered that the shaft was sunk 
many years ago by Mr. Blewitt, M.P., with the view of winning 
the coal under the property, but owing to certain circumstances 
which occurred the work was stopped, and no progress has since 
been made. ere operations are already in progress so as to 
place the new colliery in working order as soon as sible, and 
employment will be offered to a e number of ds in the 
course of a few months. Mr. Jacob Thomas is the resident 
engineer, the general management being under the direction of 
Mr. Daniel Phillips. Some months ago Mr. Powell purchased the 
Aberbeeg Colliery from Messrs. Webb and Spittle, and by combining 
it with the Llanhilleth property the taking will form one of the 
la in the country. The opening out of this vast undeveloped 
field of minerals cannot fail to add materially to the prosperity 
of the district, and a large increase in the coal shipments at 
Newport will follow as a natural result. In the hands of a 
gentleman so well-known for his enterprise as Mr. Walter 
Powell, M.P., the work will be carried out with vigour.—South 
Wales Evening Telegram. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveav, Rue de la 
ASHER 


BERLIN.—Messrs. A. and Co., 11, den Linden. 
VIENNA.—Mesars. Gzrotp and Co.. 

LEIPSIC.—ALPHONSE Bookseller. " 

NEW YORK.—WILLMER Rooers, 47, Nassau-street 








TO OOBRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
7. ? 
must therefore request our correspondents to keep copies. 

*,* Allletters intended for insertion in THE Ena or contain- 
ing questions, must be accompanied by the name address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

“,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

J. T. (Bradford). — The lowest pipe would discharge most water. 

E. R. anp Co. (Manchester).— Messrs. Robinson and Cottam, Battersea. 

J. M.—You will find the prices of ali specifications published in each half- 
yearly index to Tak ENGINEER. 

C. E. (Brussels).— We believe you will find some particulars in the Revue 
Hebdomadaire de Chimie, No. 26. 

G. M.—It is a matter of not the smallest impertance. Perhaps the balance of 
advantage, if there is any, lies in taking the flue under the boiler jirst. 

T. W. (Kilmarnock).—Even if the plan would work nothing woutd be 
gained ; but it would not work because the water would not rise in the 


tubes. 

E. M. (Brest).—Grant’s cooking apparatus is considered about the best, but 
it failed in Abyssinia as the kettles were made of an awkward shape. We 
cannot find that any other apparatushas proved particularly successful, nor 

z do we know anything of the patent to which you refer. 

EXxPANsIon.—The pressure wil! be inversely as the spaces passed through by 
the piston. When the piston has travelled 2ft. the pressure will be reduced 
one-half, or to 301. ; when it has travelled 3ft. the pressure will be reduced 
to one-third, that is to 20 lb. ; when the piston has reached the fourth foot 
the space occupied is four times as much as ut first, and the pressure is 
151b, It is not easy to say precisely how much condensation would affect 
the result, the chances are that the pressures near the end of the stroke 
would be a little higher than they ought to be, because the condensation all 
takes place during the first portion of the stroke, and the water lying in the 
cylinder is re-evaporated in part towurds the end, and so keeps up the 
pressure, 


" 





TANNATE OF SODA. 
(To the Editor of the Engineer.) 
Sir,—Where can I get tannate of soda? 
September 24th, 1872. 
[We have received several inquiries to this effect. Cannot some of our readers 
help us to supply the answer ?—Ep. E.] 


F. A. M. 





ASPHALTE MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your correspomdents give us information about 
machines for preparing and making —— plates? Any answers you 
may receive to the above kindly forw: to our address. E. R. 
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SHIPS AND SHELLS. 

THE superabundant proofs which exist that the stud or 
“Woolwich” system of rifling heavy guns is a disastrous 
failure render it to the last degree unlikely that the system 
can much longer be retained in the service. Indeed, there 
is good ground to believe that early in the ensuing year, 
the whole subject of rifling heavy guns will be brought 
before Parliament in a way that will compel the adoption 
of some less defective arrangement for imparting rotation 
to heavy shot. Naval men and artillerists alike admit 
that even with their existing imperfections, guns are more 
than a match for ships. ith the introduction of an im- 
proved system of rifling, ships will be in a worse plight 
than ever, because the power of the gun will be augmented, 
not only directly as s the power of punching armour 
at long range, but indirectly as the use of shells 
with percussion fuzes. It has been demonstrated over and 
over again that no ship in the world can withstand the 
attack of our 35-ton guns at ranges as great as 1000 yards. 
Indeed, very few ships, if any, are quite impregnable to 





the 25-ton gun at that range. Armour thus becomes 
worse than useless, because it enables us to explode shells 
which otherwise would pass through the sides of a ship 
without doing much injury. The destruction wrought by 
a broadside of carronades in Nelson’s time would be in- 
finitely more terrible than the consequences to a modern 
unarmoured ship struck by a 600 1b. shot, or a shell which 
did not explode. We have frequently called attention to 
this fact, aud urged its importance upon those who design 
ships of war. But eminent authorities now assure us— 
and we see no reason to doubt their accuracy—that fuzes 
can be used with an improved system of rifling which will 
explode a shell on striking a plate less than one-fourth of 
an inch thick. If this be true, an unarmoured ship would 
be converted into a shambles before she was five minutes 
in action. Hitherto percussion fuzes of sufficient delicacy 
to insure explosion on impact with bodies offering small 
resistance could not be used with any certainty as regards 
the results. They almost invariably exploded either in 
the gun or immediately beyond the muzzle—in either case 
being, of course, useless for the required purpose. With 
an improved system of rifling, we shall have a practicable, 
delicate, percussion fuze, and then woe to the unarmoured 
ships. But the armoured ships are no better off. If a 
shell once gets between decks, or into a turret,and explodes, 
the effects will in no case be modified by the thickness of 
the side through which the shell has just passed. If there 
is any difference it will be in favour of the thin ship, as a 
portion of her side would probably be blown out, and the 
force of the explosion wasted a little instead of being all 
concentrated between decks. The designers of war ships are 
thus caught between the horns of a dilemma, which may 
be stated | thus: An armoured ship is even at distant ranges 
not safe when attacked by heavy guns firing shell, and 
being loaded with plating she cannot steam very fast, nor 
carry coal for prolonged cruises. Still, at extreme ranges, 
her crew are quite protected, and she can approach tolerably 
near to any ship or works not defended by the very heaviest 
metal. The unarmoured ship, on the other hand, being 
burdened with no plating, can be endowed with immense 
speed, so that she can fight or run away as she likes. She 
will sail well, carry coals for long voyages, and a tremendous 
armament; buta single shell fired at long range may utterly 
destroy her. Which, then, is the best ship to build? If 
the present system of rifling were retained, it is beyond 
question that a considerable number of large unarmoured 
ships might be added with advantage to our navy; but it 
is clear that the introduction of an efficient percussion 
fuze for heavy shells alters the whole aspect of affairs. 
Unarmoured ships will be placed at such a disadvantage 
that it is doubtful if they would prove of the least value in 
warfare. It has been shown, however, that armour to be 
really efficient must be so heavy that ships, like knights of 
old, are ready to sink under the weight of their harness. 
Shall we assume, then, that the guns have the best. of it 
for ever? By no means. “ Hope springs eternal in the 
human breast;” and we hope it may yet be shown by expe- 
riment that shells may be practically set at defiance by 
improved methods of constructing ships. The scheme to 
which we once more call attention has been repeatedly dis- 
cussed, but no experiments at all conclusive have ever been 
carried out to test its value. 

Let us suppose that a 25-ton gun has opposed to it at 
1000 yards range a target made of two superimposed 
plates, each 44in. thick, and 18in. of backing. It is well 
known that the gun would plunge its 600 shells through 
such a target with the utmost ease. Let us now suppose 
that the two 4tin. — instead of being superimposed, 
are put up at a distance of some 20ft. apart, each sup- 
ported by a thin backing of wood and skin plate; it is 
almost certain—we say almost, for reasons which we shall 
explain in a moment—that a 600 Ib. shell could not be got 
through the second plate at any range. The moment the 
shell struck the first plate it would be exploded, and 
nothing but mitraille would hit the second plate. The 
pieces would be easily kept out by a very small thickness 
of iron. We have said that it is “almost” certain that 
the shell would not get through, because a sufficient space 
must intervene between the two plates to permit the 
destruction of the shell to be accomplished by its own 
bursting charge, and, in the absence of the data supplied 
by experiment, we are unable to say whether 20ft. would 
suffice for this; our impression is that less than one- 
fourth of the distance would suffice. 

If our reasoning be accurate—and no one so far as we are 
aware can prove that it is not, or knows more about the 
matter than we do—then it follows that it will be com- 
paratively easy to set shells at defiance; ships will carry two 
coats of mail, neither very thick, a space of 5ft. or even 
10ft. intervening between them, at least above water. The 
space might be utilised in various ways until the ship went 
into action; the outer armour would act the part of a 
shell breaker, and would sutfer heavy damage no doubt in 
action, but so long as it remained strong enough to insure 
the explosion of shells on striking it, the crew might 
laugh shells to scorn. 

e are by no means oblivious of the difficulties which 
would have to be encountered in carrying the double system, 
as we may call it, into practice; but we believe that these 
difficulties can all be overcome. The obstacles which 
stood in the way of adopting any kind of armour-plating 
were at one time—and naturally—looked upon as insu- 
perable; but every maritime nation now iron- 
clads, and we hold ‘that the difficulties standing in the way 
of the adoption of the double plate system are in no way 
so great as those encountered and overcome in the con- 
struction of such a ship as the Warrior. It is certain that 
there is sufficient promise in the scheme to render experi- 
ment not only justifiable but desirable. We all know that 
a 600 Ib. shell could not be pot through two 4tin. plates 
standing one behind the other with 100 yards of space 
intervening. We also know that if two 44in. plates touch 
each other the shell goes through with the greatest ease. 
What we want to know is the point between absolute con- 
tact and 100 yards at which the second plate must be 
fixed to enable it to resist shell. If this point is anywhere 
not more than 10ft. distant from the front plate, then 





ships can be built to set guns at defiance. If the distance 
nearly approach half the beam of a practicable ship of war, 
then this plan is useless. We have already stated our 
opinion as to the distance that would be required to insure 


ety. 

The Shoeburyness programme much needs the infusion 
of a novel element. ere are no new targets tested now- 
a-days, because there are no new targets worth men- 
tioning. We venture to suggest the propriety of testing 
the value of the double skin system at the first opportu- 
nity by setting up four or five 3in. plates at intervals of 
5ft. apart, and firing shell at them from the 12-ton gun, in 
order to ascertain how many plates a shell can get through. 
The experiment would cost very little, it would be quite 
new, and it would supply information of very great prac- 
tical value. Of course there are preconceived notions that 
the “thing would not do.” There always are preconceived 
notions in the way of improvement, We confess that we 
shall continue to believe that the thing would do until 
direct experiment has proved that we are wrong. 


THE COST OF STEAM, 

Hirnerro the cost of steam power has always been esti- 
mated in terms of the value of the fuel used, interest on 
capital, and depreciation. There is reason to believe that 
this system of estimating expenses is defective, and we pro- 
pose to show in what way it is defective, and to suggest 
something better. It is defective in that it combines two 
very different things in a manner which tends to produce 
confusion, and so to retard progress, It is the practice in 
badly managed engineering works to take the gross cost 
alone of production, and to estimate the profits or losses 
made during the year on gross cost as a basis, without 
regard to departmental expenses. In well conducted shops, 
on the other hand, the cost of the production in each 
department of every portion of the finished machine is 
carefully got out. Under the first system it is all but 
impossible to say whether the most is being made of every 
condition ; under the second there is no trouble whatever 
in ascertaining what department pays and what depart- 
ment does not pay. For example, it may be known that 
it does not pay to build a given class of engine ; why it 
does not pay can be determined at once from a properly 
kept set of books. It may be that the foundry is in fault, 
or possibly the boilers cost too much, or the foundry and 
boiler shop doing fairly well, there may be a dead loss in 
the fitting and erecting shops. In any case the source of 
evil can be at once yo em and, perhaps, overcome. On 
the gross profit and loss system it is, however, only known 
that building a given class of engines does not pay, and 
their construction is abandoned altogether, or attempts to 
turn out work more cheaply are made blindly and without 
much chance of success. Now, the ordinary way of esti- 
mating the cost of steam power is strictly analogous to 
the gross profit and loss system of which we have just spoken. 
It is known that, say, 100-horse power costs so much per 
month, and that it costs too much ; but no one knows 
whether it is the boilers that are in fault or the engine. 
The steam-producing and the steam-using departments are 
mixed up together. Money is sometimes wasted in trying 
to improve boilers already as good as they can be made 
while a defective steam engine is left to take care of itself. 
In other cases every resource of science is spent in im- 
proving the engines, while bad boilers are left to them- 
selves. The result is alike unsatisfactory in either case. 
The remedy we propose is that the cost of steam power 
should always be estimated as though steam were an article 
of commerce, made in the boiler house and sold to the 
engine room. The more cheaply it can be made the better, 
the more advantageously it can be used the better. The 
moment we know, however, what steam costs per 1000ft., 
say, we are placed in a position to determine in what depart- 
ment improvement is required, if in any; and we can 
concentrate the expenditure of talent and money on the 
proper objects, and so attain a substantially valuable 
result. We feel convinced that if users of steam power 
would but once realise the fact that they are dealing with 
a fluid every cubic inch of which costs money, they would 
be much more cautious in the use of it, much more careful 
to make it cheaply, and much more anxious to utilise it to 
the best advantage than they are now. The true question 
to which we direct attention is not how much coal is 
burned per horse per hour in any establishment, but how 
much per 1000 cubic feet, or per pound, does the steam 
used cost ; and how many cubic feet, or how many pounds 
of steam are required per hour, month, or year to do the 
required work ? 

it is to the last degree improbable that the present ex- 
cessive price of coal will be maintained, but it is at least 
equally true that after some fiuctuations coal will settle 
down to a price considerably in excess of that which 
has been paid for it for several years past. We shall pro- 
bably net be far wrong if we take the future price of good 
steam coal, in manufacturing districts, at as much as 15s, 
per ton as —- 10s. to 12s. hitherto paid for it ; of 
course everything will depend on the proximity of the 
pits, but 15s, a ton will serve as a basis, —— to many 
districts, though obviously not to all. For the moment 
we shall neglect the cost of boilers, depreciation, interest, 
&c., because they must vary very much indeed under the 
influence of diverse conditions. Now let us suppose that 
a manufacturer, or mill owner, obtains all the steam he 
needs from five double-flued boilers, each working up to 
100-horse power, let us see what his steam is likely to cost 
him. We shall assume that each boiler evaporates 60 
cubic feet of water per hour, under a gauge pressure of 
60 Ib, on the square inch. ‘The volume of steam at this 
pressure is to water as 350 is to 1. Therefore each boiler 
must produce per hour 21,000 cubic feet of steam, weighing 
approximately 3750lb. Assuming that the boilers are 
much better than those of the double-flued type usually 
are, we shall say that for every pound of coal burned 
we get 8 lb. of steam. Then the cost in coal of 
our 21,000 cubic feet of steam is 468°75 lb., which at 
15s. a ton represents in round numbers 3s. ld. In 
other words, steam under these conditions costs as 
nearly as may be one penny three farthings per 1000 
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cubic feet ; or one penny for every 100Ib., if, as is more 
convenient, we estimate by weight instead of by measure. 
As the pressure we have cnet is that perhaps more ex- 
tensively used in mills than any other, and as good Lan- 
cashire boilers will sometimes, and possibly ought always, 
to evaporate 8 lb. of water per pound of coal from a tem- 
perature of 120 deg. or so, we may we think take one 
penny per hundred pounds of steam as representing a fair 
standard applicable to most stationary boilers. To this 
must of course be added the cost of stoking, interest on 
capital, repairs, and other items, which will vary very much, 
and which we shall therefore say nothing about. 

Having thus obtained some idea of the cost of steam, we 
may now proceed to consider how this knowledge may be 
utilised. Any manufacturer can determine for himself 
from these data and a few indicator diagrams whether in the 
first place his engines are working as economically as can 
be expected, whether they can be improved, whether the 
boilers are quite efficient, or whether they want improve- 
ment. In aword, he can say whether he can supply steam 
to the engine-house at a less price than one penny per 
100 Ib., and he can ascertain whether or not the steam 
is supplied as cheaply as possible to the engine-house, 
and is wasted there. Let us assume again, for the sake of 
illustration, that the five Lancashire boilers of which we 
have already spoken supply steam to a pair of condensing 
engines working up to 500-horse power indicated. The 
whole weight of steam sent to the engine-house per hour is 
18,750 Ib., value 15s, 54d. ; dividing 18,750 by 500 we 
find that the engines use 37°5 Ib. of steam per hour 
per horse, which is a very bad result indeed, 
the figures showing at a glance that the steam is not used 
to advantage, although the price at which it is supplied to 
the engine-room is high. Suppose, however, that mstead 
of using 37°5 1b. of steam per horse per hour, it was found 
that the engine used but 25 1b., what follows! The engine 
which will give av indicated horse-power for 25 Ib. of 
steam of 60 Ib. pressure is abnormally good, so good that 
it would be hopeless to expect to save more than 2 |b. per 
horse except by augmenting the pressure, and possibly intro- 
ducing evils in the way of irregularity of motion, due to a 
large measure of expansion, which would be intolerable. 
Now 2 lb. represents a saving of approximately one-twelfth 
on the cost of each horse-power. As 100Ib. of steam 
costs a penny, one farthing’s worth of steam must be used 
per indicated horse-power per hour; reducing this by one- 
twelfth means in 500-horse power a saving of 105d. 
per hour, which will be reduced by the fact that the 
improved engine will probably cost a great deal more in 
the first instance at least than its less economical prede- 
cessor. A sensible man will most likely argue, under the 
circumstances, that his steam is used economically enough 
in the engine-room, and instead of endeavouring to improve 
his engines, with the probability that his efforts will be 
useless, he will turn his attention to reducing the cost of 
his steam. If he pays but a little attention to facts he will 
soon learn that good boilers will produce as much as 11 Ib. 
of steam per lb. of coal. The adoption of such generators in 
lieu of his Lancashire boilers would at once be followed by 
the reduction of the cost of each 100 1b. of steam from 
one penny to less than three farthings, and instead 
of a saving of 103d, per hour—the most that was to be 
anticipated from an improvement in the engine—he could 
effect a direct economy of about 2s. 7}d. per hour, and this 
without incurring any risk in the way of extra pressure or 
expansion, by having better boilers. Do we not gather 
from these facts the lesson that attempts to improve on 
existing steam engines of a high class are simply waste of 
money while boiler engineering remains in its present 
condition! Itis as though a farmer spent a fortune in 
manuring and improving land already in the highest con- 
dition, in order to extract a shilling’s worth more produce 
from each acre in the year, while he left unreclaimed a 
large tract of land which required nothing but a few 
drains and a little lime to increase its annual value four or 
five fold. This rabid desire for improvement in the engine, 
while the boiler is neglected, is about as sensible as would 
be the conduct of a miner who o- days and days in 
washing the very best grains of gold out of the sand of a 
stream while nuggets are to be had for the seeking higher 
up the torrent. 

Any employer of steam power can discover at a very 
moderate outlay how much he is paying for each 100 Ib, 
of steam he uses in his mill or his factory. It is only neces- 
sary to measure the water fed into the boiler for about 
nine hours with care, and to weigh the coals burned in the 
same time. Once in possession of the information he can 
thus obtain, he is placed in a position to determine whether 
or not it is worth his while to attempt to effect improve- 
ments. We have met with cases where it was known that 
power cost much more than it ought. It was believed 
that the boilers were in fault, and the engine very good. 
A test such as we speak of was carried out, and proved 
that the boilers were by no means to blame, while the 
engine was all wrong. A general overhaul was the 
result, and a_ few ‘ judicious alterations in the 
valve gear, and a slight augmentation of pressure 
effected a saving of nearly 20 per cent. in coal bills. 
As a rule, however, boilers are more defective than engines 
to an extent which few people realise; and it is to the 

eneral improvement of steam boilers that we must look 
for the best means of avoiding the losses due to the rise in 
the price of coal, which will otherwise be incurred by 
manufacturers and other employers of stationary engines. 
The subject is one of immense importance, and we shall 
make no apology for returning to it again, begging mean- 
while to assure such of our readers as may feel disposed to 
consider what we have just written as very trite and com- 
monplace that we have excellent reasons for believing 
‘that the great body of steam users are wasting thousands 
of pounds annually by using inefficient boilers, and that 
they do this in complete ignorance of what they are about. 
Our purpose is gained if we can in any way dispel this 
ignorance by getting those who use bad boilers to think 
for themselves—to realise the amount of their losses, and 
to adopt the best means in their power of avoiding them 
in future, ; 
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Perspective, or the Art of Drawing what one Sees, explained and 
adapted to the use of those Sketching from Nature. By Lieut. 
H. H. Coruins, R.E., F.R.A.S., late Instructor in Surveying and 
Military Drawing in the Royal Military Academy, Woclwich. 
London: Longmans, Green, and Co. 

Cassells Technical Manuals. Drawing for Cabinet Makers. 
With twenty-four single and five double plates of examples, 
adapted for drawing copies, drawn on wood by the author. 
By Etxis A. Davipson. Cassell, Petter, and Galpin, London, 
Paris, and New York. 

Drawing for Bricklayers, containing the Constructive Principles 
of Brickwork and the Method of Drawing each Subject, together 
with the Elements of Freehand, Object, and Plan Drawing. 
With Illustrations. Same series and Publishers. 


Lieut. Coutts’ book is yet another attempt to make 
perspective “ intelligible to those who dislike geometry and 
mathematics.” It is ominous to find our author at the 
outset quoting Dr. Brook Taylor,whose book on perspective 
has alarmed and cowed not a few who cannot even be said 
to “dislike geometry and mathematics.” To find close on 
the heels of this quotation definitions of lines right, 
straight, parallel, perpendicular, and original, and of all 
the other technical terms used in the science of perspective, 
is still more alarming. But it is nevertheless inevitable, 
for the attempt toevade the difficulty of perspective only leads 
to its exaggeration. After going pretty carefully over the 
popular teachings of our author when he has fairly got 
over the difficulties of quotation and definition, we must 
confess to having become completely bewildered and 
befogged. His popular method has not given us a single 
principle to guide us through the labyrinth. It is a pity 
that so much pleasant and often intelligent chatter should 
result in such hopeless confusion. Our author would no 
doubt think very scornfully of Butler Williams and his 
models, and his mechanical illustrations of perspective laws. 
But we must say that, when in quest of the very know- 
ledge our author professes to impart, and alarmed by the 
learning of Brook Taylor, we took refuge under the 
pedantic teaching of Williams, we found practical results 
that have stood us in good stead through many a pleasant 
sketching tour. But, after all, where is the utility of these 
attempts to evade the science of perspective, or where its 
necessity ? We believe it would be far easier for many 
who even “dislike geometry and mathematics” to learn 
the true principles of the science of perspective from a trea- 
tise such as that of Mr. Burchett than it is to wade through 
the popular illustrations of Lieut. Collins ; and certainly it 
is a far pleasanter reflection that, in the former case, prin- 
ciples were being apprehended capable of meeting the ever 
varying necessities and calls of an amateur practice of art, 
whilst in the latter pedantic rules only were being learnt 
that might always fail just when wanted. 

Mr. Davidson’s drawing for cabinet makers, despite its 
trade references to other volumes of this commendable 
series, and its padding in the shape of notices of cabinet 
makers’ woods, is really a good book. It is written with a 
firm hand by one familiar with the best views of his sub- 
ject, and goesstraight to its purpose with a refreshing vigour. 
Though necessarily didactic, and embodying only a very 
practical sort of art, its dogmatism is redeemed by its inci- 
dental urgency as to sound principles and the value of the 
science, which is everywhere held as underlying the methods 
laid down. To be sure, one is troubled with the notion 
how very few will well and wisely use a book such as this, 
and with the conviction that the voice of the living teacher 
is an infinitely better thing, and the atmosphere of an art 
school vastly more promotive of both knowledge and skill ; 
but as a substitute when the school is unattainable, or a 
practical reminder and expounder of easy and less syste- 
matic teaching, or even possibly as a means of concur- 
rently turning vivd voce general art instruction into tech- 
nical uses, the volume will have its utility. It may even find 
its way into the humbler sort of art schools as a text book. 

The drawing for bricklayers strikes us as an odd mix- 
ture of very incongruous elements. It is a sort of sand- 
wich of bricks and drawing—a chapter on “ brick nogging, 
closers, half closers, buts, and three-quarter buts,” followed 
by one on the “method of drawing cubes, the horizontal 
line, the point of sight,” with a corresponding alternation 
of art and bricks, and bricks and art, to the end. It is a 
little difficult to realise the special vocation of ‘the draw- 
ing master amongst the bricklayers; but rather ludi- 
crous to find the teacher deserting his drawing to discourse 
on “ Flemish bond, diagonal bond, and herring-bone bond.” 
Somehow “ Drawing for Bricklayers” seems to be “ techni- 
cal instruction ” a little off the line, and all the address and 
effort of Mr. Davidson fail in making the bricks assimilate 
with the art. We by no means imply that art has no place 
in laying bricks. No one can have been to Hampton 
Court, or still less can have studied the brick windows at 
Mantua, or the chimneys at Cremona, or the cornices at 
Milan, without comiug to an opposite conclusion. And 
doubtless art in even its higher forms underlies all this 
ornamental brickwork. But we are sure it was never 
learnt from a “Technical Series” or from “ Drawing for 
Bricklayers.” Weare sure the bricklayers will think Mr. 
Davidson had better have left the bricklaying to them, 
and our opinion is, he had better have taught them art in 
another fashion than in “ Drawing for Bricklayers.” 





Tegy's Readiest Wayes Reckoner, caleulated on the Basis of Nine 
Hours per Day. By Wititam A. Stone, for the use of all 
engaged in skilled labour. London: William Tegg. 

Ross's Wages Calculator for 51 and 54 Hours per Week, at Rates 
from 2s. 6d. to 45s. Edinburgh: John Ross and Co. 

The Fifty-one Hour Wages Reckoner, consisting of Computations 
per Week and Computations per Hour for a Working Month. 
With a supplementary comparative table applicable to weeks 
of 48, 54, 57, and 60 hours respectively. By a Retired Banker. 
Edinburgh : Johnstone, Hunter, and Co. 


Lascelles’ Wages Calculator : Basis, 54 hours per week, from 3s. to 
40s. Huntley, Boorne, and Stevens, ing. 


As the best method of testing these books we have solved 
ten widely varied wages questions by each by not more 





than two operations, and the operation has ended in the 
following result :— 


Ross. Retired Banker. —— les, 


Te; 
Right.. .. " ss 2 8 
Wrong <a wel eS 2 0 1 
Not to be done 2 6 2 9 
Total .. 10 10 10 10 


The errors in Mr. Tegg’s book are small in amount in 
every case, and evidently arise from the mode of manipu- 
lating the fractions. The size of page, the thumb index, 
and the clearness of this book are admirable. 

The failures in Mr. Ross’ book arose through his omit- 
ting farthings per hour. The errors were again from the 
mode of managing the fractions. 

Number three book is equally excellent in convenience of 
arrangement and rapidity of reference as in accuracy. 

Mr. Lascelles’ tables are small and cheap, and not worked 
out with the elaborateness of the others. 

The tabular view above is, after all, decisive of the 
comparative practical merits of the four books. 





Exchange Tables of Sterling and Indian Rupee Currency upor a 
New and Extended System, embracing values from one farthing 
to one hundred thousand pounds, and at rates progressing in 
sixteenths of a penny from one shilling and ninepence to tivo 
shillings and threepence per rupee. By DoNaLD FRaser, 
accountant to the British India Steam Navigation Company 
(Limited). London: Henry 8. King and Co. 

Tus is a fine, handsome set of tables, seemingly covering 

the whole subject, and arranged with elegant clearness and 

convenience, 





3RIGHTON INTERCEPTING AND OUTFALL 
SEWERS.* 


By Mr. Joun G, GAMBLE, B.A., Assoc, Inst. C.E. 

HITHERTO the sewage of Brighton has been partly received by 
cesspools, partly carried by various outfalls direct into the sea. 
Formerly all these outfalls discharged on to the beach above low- 
water mark, and were a great nuisance. These outfalls have, how- 
ever, been gradually done away with or lengthened. In 1870 there 
were seven outfalls—one at a new terrace, St. Aubyn’s-villas ; one 
draining certain houses on the south side of Shoreham-road ; the 
main Cliftonville outfall opposite Medina-villas ; the Brunswick- 
square district outfall; and the Brighton western, central, and 
eastern outfalls. Two of these have since been abolished, viz., the 
St. Aubyn’s-villa sewer, which has been led into the Cliftonville 
outfall by aid of the intercepting sewer; and the Brunswick- 
square outfall, which has been led into the western Brighton out- 
fall by a temporary pipe. With the exception of the pipe draining 
the houses in Sussex-road, all the present outfalls discharge into 
the sea, considerably to seaward of low-water spring tides. Very 
seldom indeed, if ever, can any smell from these outfalls be per- 
ceived on shore. In a sanitary point of view they are probably 
sufficient. Mr. Hawkshaw, when called in to advise on the drain- 
age of Brighton, said he agreed ‘‘ with Mr. Hawksley and Dr. 
Letheby that sewage delivered into the ocean from 1500ft. to 
2000ft. from the shore is not likely to be productive of disease or 
to be objectionable to the health of the residents of Brighton.” 
But, as Mr. Hawkshaw pointed out, when the sea is calm, and 
especially after a storm of rain, the people on the shore can 
clearly fix the position of the outfalls by certain ominous patches 
on the surface of the sea. To those who go on the sea in boats, 
and still more to the swimmer, the abolishing of these unsavoury 
spots will be a great boon. 

For some time past the people of Brighton have debated what 
would be the best plan of still further improving their drainage. 
Fortunately for Brighton, no other principle but that of water 
carriage seems to have been entertained. It would, indeed, be 
foolish to undergo the nuisance of the midden system of Man- 
chester, or the ‘‘fosses mobiles ” of Paris, when Brighton has an 
almost unlimited supply of water from the chalk, and while no 
injunction has as yet been obtained against polluting the English 
Channel. 

The schemes suggested for improvirg the drainage may be 
divided into three classes :—(1) Those wiuch proposed to lengthen 
the existing outfalls, é.¢., to discharge still further into the sea. 
(2) Those which proposed to take the sewage by an intercepting 
sewer to the westward, (3) Those which proposed to take it to 
the eastward. 

(1) The lengthening of the existing pipes was recommended by 
Mr. Hawksley (President of the Institution of Civil Engineers) 
chiefly on aceount of ~ The objecti are that, even if 
the pipes were considerably lengthened, the discoloration would 
still be seen from the shore, and the nuisance to boats very little 
abated. Also, as Mr. Hawkshaw said in his report, “‘ though it is 
quite practicable to convey sewage by cast iron pipes 4000ft. or 
more seawards, it is very difficult, if not nearly impracticable, to 
fit the outlets of such pipes with suitable flaps, so as to exclude 
the sea water, which flaps are necessary if the pipes are to act as 
reservoirs for sewage.” The ventilation of the sewers would not 
be improved, as the gases generated in a reservoir under the sea 
must come back into the town. 

(2) A scheme for carrying the sewage by an intercepting sewer 
to the westward was proposed by Mr. Robert Rawlinson, C.E. 
One of the chief arguments in favour of this method was that the 
gradients would be advantageous. The whole of the east end of 
the town lies higher than the western portion; steep gradients 
could be got along the Marine Parade, and this would no doubt be 
a great advantage for the flushing and cleansing of this portion of 
the sewer. The lowest , however, of the area to be drained is 
in the centre, at Pool Valley. The intercepting sewer must, 
therefore, be kept down at this point, and the advantage of 
gradient is lost. It was supposed also that the land west of the 
town was especially suited for irrigation. Mr. Hawkshaw pointed 
out that building was extending and likely to extend in that direc- 
tion, that the sewage to be made available for agriculture must be 
pumped inland, and that, as the prevalent winds are from the 
south-west, any smell there might be from the outfall or land irri- 
gated would come towards the town, 

(3) With regard to Seherns the sewage on the eastern side of 
the town, Mr. Bazalgette Ley wed to make an outfall at some 
point between Kemp Town and Rottingdean. Messrs, Maclean 
and Wright proposed to take the sewage to Saltde sn, the next 
valley eastward of Rottingdean. The position between Brighton 
and Rottingdean would not thoroughly get rid of the sentimental 
objection visitors have to see the discoloration in the sea caused 
by the outfall, especially as the grassy walk on the cliff between 
Remy Town and Rottingdean is the most agreeable walk near 
Brighton. Mr. Hawkshaw considered that the Saltdean position 
was objectionable on account of the nuisance it might be considered 
to be to the inhabitants of Rottingdean. Mr. Hawkshaw selected 
the Portobello Valley, three-quarters of a mile further east, as the 
most desirable point for the outfall, The storage capacity will be 
considerably greater than either of the other positions would have 
given, unless the sectional area had been increased. Float experi- 
ments undertaken off Portobello show that even if portions of 
sewage matter were to remain floating and undissolved (a very 
extreme case), they could never reach Brighton, and even with 
strong comers ieee no smell could possibly be perceived at Kemp 
Town or Rottingdean, 

Although in the present unfinished state of the works no 
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engineering details can be given, yet some of the main features 
may perhaps be of interest. 

The sewer is of circular section throughout, having 5ft. internal 
diameter for nearly two miles and 7ft. internal diameter for more 
than seven miles. The fall is 3ft. per mile from Cliftonville to 
beyond Rottingdean, rather more than six miles. For the last mile 
before the penstock chamber the fall is only lft., but as the 
sewer falls 2ft. between the penstock chamber and the sea, a 
distance of about 100 yards, the fall may be said to be 3ft. per 
mile throughout. 

At some towns the sewers are required to act as land drains as 
well as sewage carriers. This very objectionable plan is not 
necessary at Brighton, as the land-water sinks down into the 
chalk and comes out on the shore at low tide without troubling 
the basements of the houses. The sewers have, on the contrary, to 
be made especially water-tight so as to resist the percolation from 
the porous strata without as well as any leakage from within. 

The sewer commences at Hove-street, the extreme westernmost 
point of Cliftonville, and runs under the Shoreham-road till 
beyond ‘Brunswick-square, where it crosses the Lawns and passes 
along the upper part of the beach just outside the lifeboat house. 
The sewer enters under the Grand Junction-road at East-street, 
and passes under the Marine Parade and Newhaven-road to 
Portobello, only leaving the high road at Rottingdean for a 
distance of about 200 yards, so as to avoid a rather awkward 
corner. 

The sewer will intercept all the outfalls above named in Hove 
and Brighton, also a pipe drain that delivers on the beach at 

slackrock, and a very offensive brick sewer which discharges on 
the upper part of the beach at Rottingdean. 

The storage capacity of the sewer, taking the present level of 
the storm overflow at the Albion, viz., 2ft. above high water 
ordinary spring tides, will be 1,170,000 cubic feet. If, however, 
the sill of the storm overflow can be raised 4ft. above high water 
ordinary spring tides, the capacity will be nearly a million and a- 
quarter cubic feet, or nearly eight million gallons. Messrs. 
Maclean and Wright’s sewer was to have held 6,500,000 gallons, a 
quantity which, they said, was much greater than would be 
required even should a storm take place at the top of the highest 
tide. Mr. Hawkshaw, however, does not contemplate being able 
to dispense entirely with storm overflows, especially as Mr. 
Lockwood,” the borough surveyor, reports that *‘ the quantity of 
mingled rain water and sewage delivered at the Steyne in an 
hour on the 27th of June, 1861, was, he believed, not less 
than 25,000,000 gallons.” One storm overflow will, however, 
probably be sufficient. The area drained may be taken at about 
1520 acres, 

The dry weather flow, according to Mr. Hawksley, “‘ will never 
exceed 25 gallons per head per diem.” This is less than at most 
large towns ; for example, the dry weather flow at Birmingham is 
50 gallons per head per diem, Liverpool 51 gallons per head per 
diem, Manchester 57 gallons per head per diem, Nottingham 46 
gallons per head per diem, Wolverhampton 37 gallons per head 
per diem. Much water is, however, used in these towns in 
various manufactures; very little is so used in Brighton ; besides 
the porous nature of the soil no doubt absorbs,even in dry weather, 
much water that would otherwise get into the sewers. Twenty- 
five gallons per head equals 2,500,000 (taking the population 
roughly at 100,000) ; this equals 400,000 cubic feet. Three-fourths 
of this, or 300,000 cubic feet, might get in during twelve hours. 
This is scarcely one-fourth of the capacity of the sewer. If all 
this were penned up during high water it would not reach within 
a mile of Blackrock. If half of it were penned up for any length 
of time there would still be a million cubic feet left for rain ; 
besides that, as soon as the sewers got nearly full, the outfall 
would begin to discharge even at the top of high water spring 
tides. The sewer being circular (diameter 7ft.), the maximum 
velocity at the outfall is, according to formule used by Mr. 
Beardmore, when the depth of water is 5ft. 8}in.; but the 
maximum discharge is when the depth is 6ft. 7}in., or 44in. from 
the top. The maximum discharge due to a fall of 3ft. per mile 
is equal to 7200 square feet per second. A flushing inlet will be 
placed either at the Steyne or at Blackrock. It might, indeed, be 
possible to obtain water from the sea for flushing purposes further 
west, say at the western parish boundary ; but here the sewer 
is not so much as 2ft. below high water ordinary spring tides, and 
the amount of water that could be admitted would be trifling. 
Water might be pumped in from the sea or got from the water- 
works ; but in consequence of the great length of the sewer, very 
much water would havetto be used, or else every yard of solid 
material would have to be flushed forward and forward by movable 
flushing gates till it came to the outfall. This would tend to 
wear away the bottom of the sewer, but on grounds of expense 
alone it will probably be cheaper to remove the solid matter by 
hand. To facilitate this, tanks to catch road sweepings and other 
solid material will be placed at each of the junctions ; for it is the 
road sweepings that get past the gulley pits which prevent 
flushing by rain from being sufficient to cleanse the sewer. A 
portion of the intercepting sewer has now been in use for about a 
year at Cliftonville ; that is to say, the drainage of Cliftonville 
runs along it for a short distance. Although the gradients of 
the roads at this end of Brighton are by no means steep, and the 
gulley traps are said to be good, yet the quantity of silt-like 
material and large flints that come in is quite incredible. This 
has to be removed by hand. At Hastings a very fair system of 
flushing by aid of the tide is in operation, and the gulleys are better 
constructed than usual, having a special catch-pit besides 
the actual water trap of the gulley. Nevertheless sand 
collects at every junction, and has to be taken out by 
hand. It is probable that if all the road drifts, sweepings 
of yards, &c., could be kept out of the sewers, the mere fceces 
or even the kitchen refuse would never settle, and little 
or no flushing would be required. Dr. Letheby gives an analysis 
of the washings of Oxford-street, London. He says that there 
is from wood paving 39 grains solid matter, 34 soluble, 5 in- 
soluble ; macadam, 585 grains solid matter, 195 soluble, 390 
insoluble; granite, 813 grains solid matter, 276 soluble, 537 
insoluble, One would hardly expect the granite to give more 
solid matter than the macadam; but perhaps this is owing to the 
greater facility with which the road scavengers can clean the 
mucadam, thus leaving less to go down the gulleys when rain comes. 
The difference, however, between either granite or macadam and 
wood-paving is sufficiently remarkable, especially as regards the 
insoluble portion, which is the part that forms a deposit in the 
sewer. Dr. Letheby found that the sewers contained a higher 
percentage of solid matters after a storm of rain than in dry 
weather, in consequence of the quantity of filth washed off the 
streets. But not only does the road-drift create an obstruction 
which collects other and more noxious materials, but it often 
sets hardlike concrete, and has to be dug up with pickaxes, with no 
small damage to the brick lining. Wherever possible road gulleys 
ought not to go into the sewers; in the front of Brighton they 
might, and some do, go on to the beach. No objection could 
be taken to this being done if a good system of scavenging for horse 
droppings like that in use in some parts of London were in practice. 
Ventilating shafts are to be ost at intervals of about 200 yards 
in the town, and 400 yards in the country. They are covered by 
cast iron grates made in two portions, one casting fitting inside the 
other. is is very important, as the inner casting can be removed 
without disturbing the road metalling. A man or boy can thus 
easily get into the catch-pits, with which all these shafts are pro- 
vided, and clear out any road aren oe gt that may have fallen 
through the grating. It is not intended to provide the shafts with 
charcoal baskets, as the opinion of the best authorities seems 
against their use. Mr. Hawksley says, ‘‘ Deodorisation by means 
of charcoal and other chemical agents has been attempted and 





failed ; not, however, from any defect in theory, but from the 
impossibility of applying the method to the practical stances 
of the case.” b says that the current of air is 


Bazalgette 
considerably checked by the interposition of charcoal; in some 





experiments he and Dr. Miller made they found that charcoal 
reduced the current in one case by one-fourth of its velocity, in 
another case by more than one-half, a velocity of 4254ft. per hour 
being reduced to 3263ft. and 2005ft. respectively. Charcoal will, 
no doubt, purify air that is forced through it, but it is generally 
speaking only in winter, when the sewer is warmer than the 
exterior air, that there is any great current created. According to 
observations given by Dr. Letheby the mean temperature outside 
in winter is 32°4 deg. ; in spring, 52°5 deg. ; in summer, 65°0 deg. ; 
in autumn, 59°9 deg. Mean temperature in sewer in winter, 44°0 
deg. ; in spring, 52°5 deg. ; in summer, 61°9 deg. ; in autumn, 63°0 deg. 
Thus in spring the temperature of both is the same, 
and in summer and autumn the outer air is the warmer 
of the two. Two of the gases found in sewers, viz., sul- 
phuretted hydrogen and carbonic acid gas, are heavier than 
air; therefore in their case, as well as in the case when the sewer 
is full of comparatively cold, and therefore heavy air, the only 
escape is in consequence of the property gases have of diffusion. 
The position of the intercepting sewer precludes us from using 
what is perhaps the best way of ventilating sewers, viz., by tall 
shafts taken up by the side of houses and above the level of the 
roofs. It is, however, very difficult and expensive to get house- 
holders to consent to the construction of such shafts alongside of 
their houses, and even when constructed some artificial means 
of creating a draught is necessary. Archimedian screws placed 
at the top of the shafts and worked by the wind have been tried ; 
but, as Messrs. Parkes and Sanderson say in their Liverpool 
report, their effect in removing deleterious emanations is but 
trifling. Besides, the times when ventilation is most required is 
in calm weather, when, of course, these vanes would not work. 
It has been suggested to move fans by aid of the current below ; 
but apart from the liability of any such arrangement to get 
chocked, the worst smells are given off when there is least water. 
While the works have been going on the ventilation has been 
good wherever there was more than one shaft, especially in the 
case of the Marine Parade, where there are both adits from the 
face and independent air shafts from the road above. In fact, 
the workmen have put up screens to prevent their candles being 
blown out or used np. This draught would be owing both to the 
heat of the men and candles and to the sea breeze blowing 
in at the adits. It has been suggested to create draughts 
of air by placing gas jets in the shafts. This, however, 
would be a dangerous proceeding. Carburetted hydrogen is 
highly inflammable, and it has been also found that coal gas 
escapes into sewers. Any collection of gases would, of course, be 
facilitated by a temporary blocking of the grate in the road by 
mud. Mr. Henry Austin tried the experiment of connecting a 
sewer with the chimney of a factory, but a jet of fire burst from 
the connecting pipe, and an explosion was the result. Burning 
the sewer gases in special furnaces has also been suggested, and 
was considered some time ago by a committee of the House of 
Commons. Messrs, Hawksley, Bazalgette, and Heywood, all gave 
evidence against it, one chief objection being the enormous expense 
of doing it thoroughly. 

With regard to the water met with in tunnelling, the pressure 
seems to be pretty uniform all along, the average level at which 
the water stands in the various shafts when the pumps are not 
working being from 3in. to nearly 6ft. above mean tide, the daily 
variation at each shaft being from lft. to 4ft. The maximum 
pressure of water is experienced between two and four hours 
after high water, the minimum the same period after low water. 
This might be expected, as the water, though at some shafts 
brackish, is chiefly land water, which gets away at low tide and 
is checked at high water. Violent gales from 8. or 8. W. increase 
considerably, perhaps by 2ft. head, the quantity of water. “and 
winds, on the other hand, lessen the head of water. Brighton 
drainage is a question of comparative engineering simplicity. 
Inland towns have to purify their sewage as well as to get rid of 
it. The question will, of course, be asked, what facilities does 
this scheme afford for utilisation? Though sewage irrigation is 
yet in its infancy, it seems a sad waste to throw away the sewage 
even of a seaside town. At the outfall at Portobello there is a 
large tract of land, having gentle slopes, and requiring a 
large quantity of manure. The number of wagons which 
almost daily carry out quantities of stable refuse along 
the Newhaven-road are an evidence of the demand for 
manure. Taking the estimate now generally adopted of fifty 
people to the acre, though probably the chalk downs would take a 
good deal more than that, 2000 acres would be required, or three 
square miles. It is believed that all this area would be available 
near the outfall. No nuisance could be caused either to Brighton 
or Newhaven by irrigation works at Telscombe. Even precipita- 
tion processes would be harmless. The Native Guano Company 
coukl not poison even Rottingdean as they occasionally do 
Hastings by the sickening effluvia of their process, Precipitation 
processes, however, even if they were financially successful else- 
where, could hardly succeed here in consequence of the cost of 
cartage over the hilly roads. The sewage must be used on the 
spot, and no better method has yet been suggested than irrigation. 
For irrigation the sewage would have to be pumped up, say, to a 
reservoir 200ft. above the sill of the penstock chamber. If we 
calculate to utilise the whole sewage of Brighton, we should want 
to raise about 11,000 tons 200ft. every twenty-four hours, or 
100-horse power. The pumping machines in Cornwall are well 
known to have performed useful work with a consumption of coal 
at the rate of 24 1b. per delivered horse-power per hour. Taking 
coal at 20s. per ton, for it is to be expected that the present prices 
are only temporary, this gives cost of £2 10s. per diem for coal, or 
say £3 10s., to allow for wages, oil, and tallow, about £1300 per 
annum. The sewage ought to fetch at least one penny per ton, 
but say one halfpenny per ton, this gives more than £8300 per 
annum, leaving £7000 per annum for interest on cost of engines, 
construction of reservoirs, and for profit. One advantage is in 
favour of such a scheme, namely, that no more sewage need be 
pumped than can be sold to the farmers. The sewers board are 
not, I believe, inclined to undertake any utilisation scheme. It 
will be sufficient for them if the sewage is carried far away from 
the town. The capabilities of the ground are, however, alluded 
to in the hope that some company or private individual may take 
up so very promising a speculation. 








South Kenstncton Museum. — Visitors during the week 
ending Sept. 21st, 1872:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m, to 10 p.m., Museum, 14,872; Naval and other 
collections, 1385 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m, till 6 p.m., Museum, 1942; Naval and other 
collections, 82; total, 18,281; average of corresponding week in 
former years, 14,150; total from the opening of the Museum, 
11,951,901. — Bethnal-green Branch of the South Kensington 
Museum: Visitors during the week ending Sept. 21st, 1872 :— 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
31,462 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 6 p.m., 3641; total, 35,103 ; total from the opening of 
the Museum, 603,607. 

PrrRKBECK LITERARY AND SCIENTIFIC InsTITUTION, SovuTH- 
AMPTON-BUILDINGS, CHANCERY-LANE.—This institution has just 
issued its prospectus for the winter session. Numerous and well 
organised classes in language, history, mathematics, physical and 
mental science, art, &c., are open to both ladies a gentlemen. 
A:legal department has been added, ar? equity, convey- 
ancing, and common law. Arrangements have also been made b 
which a complete course of technical instruction can be obtained. 
This will be most valuable for students preparing for the exami- 
nations for the Whitworth Scholarships. A civil service class has 
also been formed to prepare candidates for the open competitions for 
Government appointments, ‘The hours at which the classes meet 

found to be very convenient to in business 
during the day, while the fees are so moderate as to be within the 
reach of all. 





EXCURSION OF THE SOCIETY OF ENGINEERS. 


A PARTY of about forty in number, consisting of the president, 
members of the Society of Engineers, and friends, proceeded on 
Monday last to visit the works now in progress on the extension 
of the Great Eastern Railway. It has long been felt, not merely 
by the public but by the company, that some radical change was 
necessary with regard to the position of their London terminus, 
Passengers arriving in the metropolis after a long journey suffer 
great inconvenience from finding that they must Fn tween 
Shoreditch or Fenchurch-street as to the station at which they 
must alight. With regard to the accommodation at these London 
termini, it is bad enough at the former, but at the latter it is 
simply abominable. With the view, therefore, of affording tra- 
vellers on their line the advantage of being able to reach the City 
without change of carriage, the Great Eastern Railway Company 
have recently commenced an extension of their line from Shore- 
ditch to Broad-street, The new line commences at the Bethnal- 
green station, about a mile from the present terminus. The site 
selected for the new City station is aeosle adjoining the present 
station of the North-London Railway. Judging from the vast 
area of land which has been cleared of all buildings, and upon 
which are piled up the débris in heaps here and there, the proposed 
terminus promises to be of almost unexampled dimensions, and 
likely to completely throw into the shade the monster erection 
at St. Pancras. Over nine acres of land have been swept clear of 
buildings to provide room fer the intended structure, not to men- 
tion the stopping up of several streets, some of which are 
of a width adapted for modern traffic. As a compensation 
for destroying some of the streets in the neighbourhood, the 
whole of Liverpool-street will be widened to 60ft., and thus 
become a fine thoroughfare, which it certainly has not been 
hitherto, With the exception of a portion of the side walls, 
which have been built to a height—or in the present state of the 
site it should be more properly said to a depth—of 17ft. or 18ft., 
the state of the works at this point does not present any great 
signs of activity. The truth is that until it becomes possible to 
convey away some portion of the large total quantity of earth 
that must be moved very little can be done with the erection of 
the station itself. Some idea of the quantity to be moved may 
be gained from the fact that over the whole of the nine acres the 
ground is, on an average, from 12ft. to 15ft. above the permanent 
evel, 

Starting from the Bethnal-green station the new branch, which 
is in open cutting throughout, runs through the old goods stores 
of the company which have been since disused, and passes under 
the main line. Thence, after running parallel to the main line, 
pone beneath Commercial and High streets, it continues on the 
ow level into Broad-street. It should be distinctly kept in mind 
that there is no connection between this line and the North- 
London, the levels of the two railways being altogether irrecon- 
cileable. From Bethnal-green station to a point near the new low 
level station at Shoreditch the way and works are complete, and 
the laying of the permanent rails is being proceeded with. Some 
years ago a high level railway was projected in this neighbour- 
hood, and a number of the arches intended for that line 
have been altered and utilised in the present instance. 
The new stations are of the usual underground type, but 


the arch ribs are very much flatter than on other lines 
of a similar character, and the roofs are, therefore, corre- 
spondingly lower, a decided blemish in their construction. 


The bridges, which are all overhead, are built, some of 
brickwork, and some with brick abutments and iron superstruc- 
ture. Those of brickwork are on the skew, and are excellent 
specimen of both work and materials. We cannot compliment the 
engineer on his iron superstructures. The Messrs. Lucas are the 
contractors for the works, and it is contemplated that the total 
cost will amount to something beyond two and a-half millions. 

Leaving the Great Eastern Railway premises, the party proceeded 
to Bow to visit the locomotive works of the North-London Railway, 
and were courteously shown over the different shops by Mr. W. 
Adams, the engineer in charge of them, who is a member of the 
Society. The type of engines made at their works is well known. 
They are all on the bogie principle, the only point of difference 
being that some of them have outside and some inside cylinders, 
Assoon as they arecompleted they are painted a dull slatecolour, and 
sent out to runtheirthousand miles. This trial having been satisfac - 
torily gone through, they are received again into the repairing shop, 
properly painted and finished off, and dispatched on permanent 
duty. The carriage shed, smithy, fitting and boiler shops, were 
all inspected in turn, and the points of interest explained to those 
who were not conversant with such matters. A train consistin 
of half a dozen carriages had been fitted up with a new electrica 
brake, an American invention, but the details were not completed 
in sufficient time to allow of an actual trial taking — 
Although small, the workshops are well lighted and ventilated, 
and afford accommodation for about five hundred hands. A 
little after 5 p.m. the party returned to town, This is the last 
excursion of the Society of Engineers for this season. Next 
month what may be termed the in-door session commences, when 
papers will be read and discussed at the regular meetings. 








ON THE BRIGHTON WATERWORKS.* 
By Mr. E. Easton, C.E. 

OsvIovsLy the first question an engineer asks when called upon 
to design works for the supply of water to a large population is, 
from what source can water of pure quality, and practically inex- 
haustible in quantity, be obtained ? 

On taking a survey of the country surrounding Brighton its 
most striking feature probably is the entire absence of all streams, 
and indeed of ail signs of the existence of the water the engineer is 
in search of. Standing on one of the highest downs above the town, 
and looking down upon the slopes and valleys below him, the aspect 
of the country as far as the eye can reach appears for his purpose 
as unpromising as the Great Desert of Sahara. But just as in that 
vast arid region there exists beneath the burning sands the ele- 
ment which, by the application of scientific knowledge and 
mechanical skill, will change the useless desert into a fruitful 
plain, so lie concealed within the apparently dry material of the 
chalk stratum streams of excellent water, which, though not pre- 
senting to the eye the beauty so admirably pictured by our great 
English painter, are none the less stores unfailing ‘‘ flowing to the 
sea,” 

Let us imagine our observer overtaken by one of those sudden 
and violent storms of rain which were so frequent during the 
earlier part of this year. He is looking down into a basin natu- 
rally formed in the chalk, of perhaps two square miles in extent. 
The middle or bottom of the basin is at least 60ft. below the 
lowest part of its sides. In an hour there falls sufficient rain to 
fill the lower and smaller area of the basin to the depth of several 
feet. No such result, however, follows the downpour, the rain 
disappears as quickly as it falls, and in less than an hour the sur- 
face of the ground is as dry as it was before the storm. The 
water has all been received into the absorbing ground, and is find- 
ing its way through the pores of the chalk down into subterranean 
streams, and so jnto the sea. That this is the case can be ascer- 
tained by walking down to the shore at low-water and tasting an: 
of the numerous rills flowing from the higher of the cook 
through the shingle. But these streams are and not torren’ 

as they might be ape to be — the enormous downfall 
rain, and there is clearly some s' reservoir in 

which has prevented the Sumneliote yom han This is the chalk 
itself, which acts as a sponge and stores up the water until satura- 
tion takes place and it is obli as it were, reluctantly to give up 
what it has lost the power of retaining. 





* British Association, Section G. 
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The problem now to be solved by the engineer is, how can this 
water, thus running wastefully into the sea, be made use of for 
the purpose in view? A description of the waterworks constructed 
for the supply of this place will go far to answer the question. 
Brighton has always been cnpgtied with water from wells sunk in 
the chalk stratum. In a description of the town written in the 
=~ 1761, by Dr. Rellan, a physician who succeeded the well- 

nown Dr. Richard Russel, it is stated, ‘“‘the town is supplied 
The water most esteemed by the inhabi- 

tants is drawn from a well in North-street, and that preferred by 
the company is obtained at the Castle Tavern. These waters 
answer every domestic purpose of life extremely well, and as the 
qualities of springs of any place have been, from the time of Hip- 
pocrates to this day, looked upon as a mark of those of the air, 
the sweetness and goodness of spring water here may, with pro- 
priety, be esteemed a corroborating proof of the healthfulness of 
the air of this town.” Such wells as these supplied the inha- 
bitants until about the year 1830, when a company was formed by 
a few public spirited men, the late Mr. Peter Cazalet and Dr, 
Taylor, who, I telieve, is still living, being among its most active 
members, and a system of waterworks was established. A well 
was sunk near the Lewes-road, about one and a-half miles in a 
direct line from the sea shore, and the water obtained was pumped 
by steam into a reservoir 220ft. above the sea, and thence dis- 
tributed through 7 over the town. It was soon found that a 
single well would not give sufficient for the rapidly increasing 
population, and that the engines drew the water faster than the 
springs would give it, and tunnels or adits were driven in the 
form of a cross, for the double purpose of obtaining more water 
and of making a storage from which the pumps might draw. A 
boring was also made into the chalk below to a great depth, but, 
for reasons which will be presently apparent, without any bene- 
ficial result. In the year 1852, in consequence of the great com- 
plaints of the scarcity of water, a new company was formed,: and 
an Act of Parliament obtained authorising the construction of 
more extensive works. In the following year another Act was 
passed by which the old company sold their works to the new 
comers, and under the powers of which the works as they now 
exist were commenced, 

It was soon found that the wells and tunnels were totall 

‘inadequate for the supply even of the services then laid on, whic 
were scarcely half of the total number of houses, and the new 
company, acting under the advice of the late Mr. Easton, their 
engineer, immediately on coming into possession of the works 
commenced a new series of tunnels on a principle successfully 
adopted by Mr. Easton in the year 1834, when constructing works 
for the supply of the town of Ramsgate—a principle, as far as the 
writeris aware, which had never been before proposed. Ramsgate, as 
is well known, is built on the chalk formation of the Isle of Thanet. 
Mr. Easton, in making his survey of the locality, observed that all 
along the sea coast there issued at the base of the chalk cliffs 
numerous streams of fresh water running into the sea across the 
beach at low water, and he concluded that these streams came 
from cracks or fissures in the chalk, and that if tunnels were 
driven in a direction parallel to the sea, and at about the level of 
low-water, these fissures would be cut across, the water inter- 
capted, and stored in the tunnels. His conclusions were amply 
verified. Ramsgate has been supplied since the year 1836 from 
wells and tunnels made on this principle. 

The town of Brighton is very similarly situated. For at least 
six miles to the north, as many to the west, and nearly eight 
miles to the eastward, there is a succession of chalk downs untra- 
versed by any river or stream. The geological formation is that 
of the upper chalk with flints. Throughout the whole of this 
district, with a few exceptions of no importance, there is no 
system of agricultural drainage. None is required. The whole 
of the rainfall, except that absorbed by the vegetation or given 
off by evaporation, percolates at once into the chalk, and has its 
chief outlet in the sea, as before described—its chief outlet, 
because all round the base of the great escarpment at the 
northern boundary of the chalk downs there flow out springs, 
more or less copious, which are formed by the overflow of the 
great chalk reservoir when saturation has taken place, 
Such springs, for instance, are those at Poynings, at Plumpton, 
and at Clayton. They find their way into the sea by the river 
Adur, at Shoreham, on the west, and the Ouse, at Newhaven, on 
the east. The volume of these springs, however, is but a very 
small percentage of the total quantity of rainfall, the main body 
of which is absorbed by the chalk, and by its means travels to the 
sea. But although the chalk is as absorbent as a sponge, it is 
equally unready to give up its contents, and consequently, were it 
not for some freer outlets than those afforded by its own pores it 
would necessarily overflow, and the ordinary phenomena of sur- 
face streams would result. These freer outlets are provided in 
the shape of clefts or fissures extending almost from the surface 
downwards to a very great depth, which have been formed in all 
probability in the first instance, and continually kept open by the 
action of the water through a vast series of years. When the 
stratification of the chalk has not been disturbed by local 
upheavals and depressions, these fissures are almost invariably at 
right angles to the coast line. Each is entirely independent of its 
neighbour, and forms in itself a small rivulet which takes its 
origin from the supersaturation of the chalk, and flows down, col- 
lecting water as it goes, and finally discharges itself into the sea, 
The sides of these fissures are generally the colour of mahogany, 
caused by the infiltration of small particles of the upper clays, 
and are polished by the continous friction of the water. The fis- 
sures vary in size, but are seldom more than a few inches in width, 
and generally not more than three-fourths of an inch ; thereis, there- 
fore, considerable resistance to the passage of the water, and, 
consequently, as the body of the chalk gets full, the pressure nage 
on increasing, as shown by the varying level of the water in the 
wells. Diagrams have been prepared which show the quantity of 
rainfall of each month for the ten years—1862 to 1872—and also 
the fluctuations of the level of the water in the wells in the 
Lewes-road, This latter varies from as low as 5ft. in depth in 
the autumn of the year 1864 to as much as 88ft. in depth in 
the spring of the year 1866. Speaking generally, the maximum 
quantity of water in the chalk is in March each year, and the mini- 
mum in October to December, and the curve formed by the depths 
of the water follows that of the quantity of rain at an interval of 
four ‘months, the highest part of the one curve being near] 
coincident with the lowest of the other. It follows that the chal 
is acting exactly as a storage reservoir, and is receiving the surplus 
rainfall of the months of October, November, December, and 
January—when in consequence of the low temperature and the 
comparative sluggishness of vegetation, nearly all that falls goes 
down to feed the springs—and giving out in the summer the 
quantity so stored. At intervals the reservoir becomes full to 
overflowing, and then is seen the same phenomenon which is 
known in the Calutan Valley as the rise of the Bourn, and the 
surplus water bursting out. This happened in 1852 in the Preston 
Valley, when there was a considerable stream running down the 
London-road ; and in 1866 in the Lewes-road Valley, when the 
basements of the houses were flooded with the spring water. A 
similar bourn or overflow occurs periodically after wet seasons and 
runs down through the town of Lewes. 

The course of the rain“all in its passage to the sea may be 
further illustrated by sections, which show the depth of water 
in a number of wells (the localities of the wells being shown in 
the annexed maps), soundings of which were all taken at the same 
time. From these it will be seen that there is an uniform slope 
in the water level of the chalk in the lines running northward to 
the sea; whilst the water level in the others is almost the 
same level throughout. The farthest of the wells is not more 
than two miles from the sea, but levels taken to a well lately sunk 


from a variety of wells. 


at the;foot of the chalk escarpment, about one mile east of the end 
of Clayton Tunnel, show that the water there stands at the height 





of about 250ft. above low water, and that the line of the 
water would, if produced, very nearly cut that of the well 


7 


just mentioned, which is about six miles in a direct line from the 
coast, 

Up to the year 1865 the whole of the town was supplied from 
the Lewes-road works; but in that year it was determined, in 
consequence of the great demand for water, to érect another 
pumping station on the west side. Accordingly a well was sunk 
at Goldstone Bottom, and tunnels driven to the extent of about a 
quarter of a mile across the valley parallel to the sea. Goldstone 
Bottom is a naturally formed basin in the chalk, the lowest side 
of which nearest the sea is more than 60ft. higher than the middle 
or bottom of the basin, The water is obtained as at Lewes-road 
from fissures running generally at right angles to the coast line; 
but they are of much larger size, and at far greater distances from 
each other, Whereas at the Lewes-road works it is rare that 
30ft, tunnels were driven without finding a fissure, and the produce 
of the largest was not more than 100 gallons to 150 gallons a 
minute, at Goldstone nearly 160ft. was traversed without any 
result, and then an enormous fissure was pierced which delivered 
at once quite 1000 gallons per minute ; and the same interval was 
found between this and the next fissure, which was of a capacity 
very nearly as great. In consequence of the great size of these 
there is much freer vent to the sea, and the water stands relatively 
to the Lewes-road valley at a much lower level, being generally 
not more than 25ft. above low water. The fluctuations also of 
the water are not great, the difference of the quantity of water 


being felt rather by the impossibility of the pumps lowering its | 


level than in its rising higher. The total length of the tunnels at 
Lewes-road works is 2400ft., and at Goldstone 1300ft. 

So much for the sources of the water. 
the pumping and distributing works must now be given, 


| the lower service mains, self-acting valves being fixed on the outlet 
| of each reservoir to prevent the passage into it of the water from 
| the reservoir above. The total quantity of water pumped daily 
varies from two and a-half millions in the winter to three millions 
in the summer months. The amount per head per diem is from 
seventeen to twenty gallons, including street watering and large 
consumers. The water is supplied both on the intermittent and 
constant system. When the new company obtained their first 
Act, the intention was to furnish a supply only on the constant 
service, but on buying the old works they found themselves unable 
to keep up the supply in consequence of the enormous waste of 
water caused by the old 7“; in the houses, and as they 
could not obtain any relief in the shape of delay, but were 
obliged at once to give constant service, the directors deter- 
mined to ef a duplicate set of service pipes in every street so that 
when called upon they could give either form of supply to every 
house. This was done, and Brighton is now in the position of 
being able to give constant service to one house and intermittent 
to the house next door in the same street. The number of con- 
stant service customers now amounts to about 5000. 

The pumping power at the two stations of Lewes-road and Gold- 
stone Bottom is as follows :~At Lewes-road there are two engines 
of the nominal power of 100-horses and 150-horses respectively, the 
one capable of raising out of the wells 130,000 gallons per hour, 





A short descripticn of | 
' station are capable of affording at the driest season the maximum 


and the other 150,000 gallons ; the boiler power at this station is 
equal to about 350 horses. At Goldstone Bottom there is one 
engine of the nominal power of 150 horses raising 150,000 gallons 
per hour, and supplied with steam from three boilers of the collec- 
tive power of 240 horses nominal. The wells and tunnels at each 
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The district supplied by the waterworks comprises not only the 
arish of Brighton but the neighbouring parishes of Hove and 
reston. The number of houses supplied, which in 1854 did not 

much exceed 7000, when the new company purchased the works, 
had risen on the Ist of August last, when they were transferred to 
the corporat‘on, to 18,000. The number of inhabitants at the last 
census in the whole district was 103,000, to which must be added 
in the fashionable season from 30,000 to 50,000 visitors, 

The area of the district is considerable, being as nearly as pos- 
sible four miles in length from east to west, and about two miles 
from north to south. The ground is very undulating, varying in 
level from 30ft. above the sea to as much as 450ft. In order to 
avoid lifting the water higher than is necessary and at the same 
time to prevent undue pressure on the service pipes and fittings, 
the plan has been adopted of dividing the district into four zones 
or services, each fed by its own reservoir or reservoirs, with its 
own system of rain pipes. The highest zone, at present but little 
built upon, is commanded by a reservoir containing 500,000 gallons, 
built at a height of 450ft. above the sea, on the Down, about half 
a mile north of the grand stand of the race course. The next zone 
is called the — service, It is fed from two reservoirs, one at 
Park-road on the east, containing 500,000 gallons, and the other 
on the Dyke-road on the west side, containing 600,000 gallons; both 
of these are at the same level of about 300ft. above the sea. They 
are connected by distributing mains and give a supply to about 
two-ninths of the town. The third zone is the middle service, 
supplying about three-ninths of the whole number of inhabitants, 
It draws its supply from a reservoir near Brighton Park, contain- 
ing two millions of gallons, the water level being 220ft. above the 
sea, The remaining, or low service supplies, about four-ninths of 
the whole, and is fed from two reservoirs, one above the Lewes- 
road works, containing one million gallons, and the other at Gold- 
-— Bottom 600,000 gallons; these are at the level of 150ft. above 

e sea. 

The high and low services, as rlready mentioned, have reservoirs 
at the same level on both sides of the town, with main pipes 
connecting them together. Those on the west side were con- 
structed in 1863 and 1865, when the western districts increased, 
and it was found difficult, in consequence of the great length of the 
supply mains, to give proper pressure at the extremities of the 
districts. The effect of putting them at the same level is, that 
during the night when little water is draw. by the consumers, the 
water pumped into the reservoirs on the one side passes through 
the ane to those 2 i mg and og Pag ato in the 
morning for serving the houses, the being wn at an 
equal pressure from both reservoirs pe taneously, a of 
the supply mains being thus ically reduced by one-half, All 
the zones are connected er, and are arranged so 
that in case of fire the water from the upper can be let down into 


daily supply of three millions of gallons, The engines are all on 
Woolf’s principle, ny oF me low pressure condensing beam engines, 
the smaller cylinder being 28in. diameter and the larger 46in., the 
stroke of the latter being 8ft. They are erected directly over the 
wells, which are of an elliptical shape 12ft. across the longer and 
8ft. across the shorter axis. The centre of the beam is imme- 
diately over the centre of the well. On each side of the centre at 
the bottom of the well is fixed a single acting pump 29}in. diameter 
3ft. stroke. These pumps raise the water into the low-service 
reservoirs above descri Also under the beam at the crank end 
is fixed a bucket and plunger double-acting pump, drawing its 
water from the delivery of the deep well pumps and forcing it to 
the high or middle service at pleasure. This pump is 2ft. 
diameter and 4ft. stroke. At the Lewes-road works there are 
also two sets of three-throw goed capable of raising 400 
gallons per minute each; and at Goldstone a horizontul double- 
acting pump, equal to 4600 gallons per minute, for the middle ser- 
vice, The highest source of all is fed only from the Lewes-road 
works, there being a separate double-acting ne under each 
engine at that station exclusively for its a y. Thus each of 
the engines at the same time can pump into all the three zones or 
services, and keep up the supply without any manipulation of 
cocks and valves, and without altering the working pressure on 
the engine. 

The reservoirs are all constructed in the chalk of brickwork, 
without any puddles; they are lined with two courses of tiles in 
pure cement, and are arched over with four and a-half inch arches in 
cement, and covered 12in. to 18in. deep with soil. This arrange- 
ment keeps the water perfectly pure and cool, and prevents th 
vegetation which grows so quickly in chalk water when exposed 
to the action of light and air. From the time of its leaving the 
tunnels at the bottom of the wells to its being delivered into the 
houses it is never exposed to any contaminating influence, and is 
thus used by the inhabitants, especially those on the constant ser- 


vice, in a apanag oa state. 
It will be seen from the foregoing that, first, there are two dis- 





tinct sources of supply, each sufficient at the driest season to give 
the maximum quantity required, and capable of still further deve- 
lopment as the town increases. Secondly, there are t sets of 
pumping apparatus, each equal on an emergency to the delivery of 
this maximum quantity in twenty-four hours. Thirdly, there is 
besides a reservoir storage of two days’ supply on the average for 
each zone or service, 
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LETTERS TO THE EDITOR. 
* (We do not hold ourselves responsible ‘iad our 
correspondents, 





CHANNEL FERRY BOAT. 
Srr,—If you deem the following description of a vessel for the 
between Dover and the Continent of sufficient interest for 
publication in THe ExGryeer, its insertion will oblige. It is not 
deemed a novelty, but offered to the consideration of those inte- 
rested in the subject, with a view of ascertaining whether the 
double-hulled principle would possess the qualities of swiftness 
and steadiness in a greater degree than the single-hulled in the 
mone — caused by south-westerly gales in this part of the 
Channe 


SECTION THROUGH CENTRE 


From the above partial description of a vessel the following 
questions are proposed :— 

Would the hulls, taking such long bearings on the water com- 
pared with their small diameter and circular form (see outline of 
section), be affected in respect of steadiness by heavy seas to so 
great a degree as a fuller or more wall-sided or flatter floored 
vessel, whether single or double ? 

Looking at the power as well as the length of the vessel, would 
not her long bows, which finish with upright stems, cut through 
and break the seas to a great extent, and, with the breasting above 
described running over them, reduce them so far as to prevent 
their washing the under side of the covered portion of the plat- 
form deck, give the paddles constant and even play, and also add 
to the steadiness and equilibrium of the vessel by causing th: 
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SCALE GOFT TO! INCH 


he form proposed is two cylindrical hulls 500ft. long and 25ft. 


in , 
would be the extreme 
hulls a platform deck 400ft. lon, 





1 b 
width of the vessel, and form between the 
and 30ft. wide. This deck, so 


far as covered in by an upper deck 240ft. long, to be close planked, | 
with a central line of rails for carriages and to contain saloons, | 
The parts of the deck | 


cabins, &c., for passenger accommodation. 
beyond the enclosed, extending 80ft. each way towards the end of 
the vessel, to be laid with open-jointed planking, under which, 
commencing from the extreme ends, is a breasting extending back 


the above 80ft., and curving down to within 3ft. or 4ft. of the | 


water line, as shown at A on the*outline sketch of half length. 
This breasting to be of close or open —s or ironwork on the 
under side, as might be found best on trial, for taking the run of 
the seas between the hulls, the steering apparatus being formed 
under each of the breastings. The vessel is intended to work 
either way, both ends being alike; the hulls to contain engines, 
cargo, &c. 


transverse girders 80ft. long, which | 


thirds of their length? The windward hull would act to some 
extent as a breakwater, its form, as above noticed, causing it to 
receive the concussion of the seas with comparatively little dis- 
turbance. 

Supposing an extreme case—in a gale with the wind abeam. 
Would not the vessel, by being headed a few points to windward 
of her course, be steadier than a single-hulled vessel of the same 
tonnage in the same circumstances? The paddles of the latter 


would at times be one buried in the sea and the other working in 


the air, and the vessel pitching and rolling more or less. Many 

ears’ observation of the steam vessels running between Dover and 
ene leads me to believe such would be the case with larger 
single-hulled vessels, although in a less degree. A vessel of the 
above description is intended to take only a limited number of 
passenger railway carriages, it being considered she would cross 
the Channel, within the hour, several times in a day. 

ALFRED GODDARD. 
Hastings, September, 1872, 





FRICTION CLUTCHES FOR ROLLING MILLS. 
S1r,—I hope I am correct in assuming that Mr. Stevenson is not 


aware that in saying he is prepared to maintain that the dif- | 
ferential clutch must make a shock when thrown into gear he is | 


—- me of either being such an absolute idiot as to be inca- 
pable of knowing when a shock is produced, or else of having deli- 
berately and publicly stated as true what I well knew to be false, 
and that others who had no interest in the question did the same. 
The only excuse I can see for him is that he appears to have such 
implicit faith in the infallibility of his own opinions that no 
amount of evidence of the existence of a truth that does not har- 
monise with them can convince him of its reality, and that he is 
so wrapt up in himself as not to be able to see the amount of good 
taste which shines through the first three quarters of a column of 
his letter. 

Mr. Stevenson may bring forward ten thousand reasons to show 
that a fact should not exist, but how can that affect the fact? or 
what does it prove but his own ignorance if he cannot reply to his 
own arguments when the fact shows that they are fallacious ? 

I can well believe his statement that up to the time of reading 
my letter in your journal of Aug. 30th, and, as he implies, up to 
the time of penning the letter which I am now criticising, he 
imagined that there. was nothing about the theory or action of the 
differential clutch that he did not understand ; and yet, strange to 
say, he finds it so difficult to explain why it goes into gear without 
a shock, and does not wear away rapidly that, rather than 
believe it, he prefers to impute gross stupidity or knavery to all 
those whose experience is opposed to his preconceived notions. 

In a very uncomplimentary style he says, ‘‘ Mr. Napier would 
have your readers to believe that there is something most wonder- 
ful about the theory and action of the differential clutch,” which, 
I suppose, refers to my having had the weakness to admit that I 
had had considerable difficulty in understanding why it should go 
into gear so gently, though it was self-holding. After the Butterly 
clutch was seovek Sir John Alleyne often spoke to me about this 
point, saying that there must be something about it that he did 
not understand, and I was obliged to admit that the results so far 
exceeded my expectations that I could not explain it ; but this, of 
course, arose from my innate stupidity. I ought rather to have 
told him we were both dreaming, that ‘* the clutch was doing only 
what had been about as satisfactorily done with the crab or claw 
clutch,” and that our eyes and ears were both deceived, for it was 
quite certain the shock must be very great. 

Again, I can easily believe Mr. Stevenson’s admission that there 
are some facts in. regard to friction that he is not aware of; he 
might be very well up in the matter and yet this be true ; but to 
his remark that a statement of mine snuffs out General Morin, I 
reply that I believe it does nothing of the sort, and if it does I 
am very sorry, but I cannot help it—it is his misfortune. I cannot 
disbelieve what I know to be a fact, if the Pope himself, backed 
by Mr. Stevenson, were to tell me it did not exist. I don’t know 
whether Genevsd Marin notices the fact in the opposite direction 
that the friction of a leather belt,on an iron ey increases in 
something like the ratio of ‘the square root of the rate of slipping, 
but this is also-true,,and I hope that General Morin’s reputation 
will not be sacrificed by the announcement; that gentleman 
would never have hada reputation in connection with this subject 
to lose if te oe — no more open than Mr, eg eee 
to recognise facts. ~ As far as my experience goes, every different 
pair of surfaces not only has different amounts of friction, but has 
different laws of variation in ~~ to the velocity of slipping. 

Ihope “‘every engineer who has ever bothered his brains in 

ing to reverse a rolling mill by friction ” will bear with equani- 
mity the same fate.of mag ey we pe as Mr, Stevenson is sure 
he will by my statement that I could not discover any difference 
between reversing the rolls with bars a ton weight in them and 
without anything in them; but to be perfectly accurate I should 


explain that the heaviest bars that were being rolled when I was 
working the clutches were only three-quarters of a ton, and that 


| then, to my surprise, the difference, if there was any, was inappre- 
ciable ; and I afterwards saw a bar a ton weight stop from over 
pinch in its passage through the rolls when the attendant, who 
was a little man, reversed the rolls with his one hand, and 
apparently as easily as he had been doing without anything in 
them. Of course it was very stupid of me to believe what 


| Isaw and felt, but my skull was too thin, I really could not 
help it. 


Mr. Stevenson, in order to prove that the Butterly clutch which 
| has been working satisfactorily for seven or eight months must 
eventually prove a failure, makes the statement that the clutches 
which were tried at Blochairn wore themselves out in ten days, 
though they had four times the proportional amount of rubbing 
surface, and had not even then sufficient slip to prevent a shock. 
If he had a spark of logic in his composition he would see that 
| this was proving too much. It does not much concern me to 
explain what is the cause of the difference ; but surely there must 
be some radical difference when such opposite results are 
| obtained. If he had said the Blochairn clutches had worked three, 
| or six, or twelve months, and had ultimately to be given up, I could 
| have seen an argument in it, but none in a statement which 
| practically means that the Blochairn clutches never worked at all. 
| I wish to explain a sentence of mine quoted by Mr. Stevenson, 
| Thad said in reference to the Butterly clutch that “I tried if 
| possible to produce a shock, but could not succeed.” Now this is, 
of course, to be understood only of a properly adjusted clutch, my 
object being to try if it was properly adjusted. There is nothing 
easier than to proportion a differential clutch so as to make a 
shock, and from some difference in the composition of the brass 
liners of the friction straps this sometimes happens, but with the 
smaller class of clutches it is a matter of an hour or so to remedy 
it, and with the larger class of clutches we make them adjustable. 
If there is any truth in Mr. Stevenson’s assertions that in some 
case the differential clutch has been abandoned because of its 
shock, or from any other cause, it is rather strange that we should 
not have been informed of the circumstance by the party doing so, 
which we have not; and even if there should have been one out 
of about a hundred and fifty which we have sent out that has 
fallen into such incompetent hands as-neither to be able to work 
it themselves nor to inform us that they could not, when in 
nearly every other case the reception of one has been followed 
within a few months by orders for more, it comes rather into the 
category of the exception that proves the rule, for it would show 
that when a shock is produced it is easily discernible. However, I 
am totally ignorant of the facts of the case, if it be a fact that Mr. 
Stevenson refers to. 

I may add that within the last fortnight we have been informed 
by an eminent firm who have a patent of their own for working 
reversing rolling mills that their engineer has just been to see the 
Butterly clutch, and that he had returned so pleased with it the 
wanted to see if we could put our clutches on their largest mill 
but, of course, the engineer was such an idiot as to believe what 
he saw, and the firm were stupid enough to believe him. 

This subject ‘‘ grows monstrous.” I have done with it as far as 
ee is concerned, but I shall always be glad to furnish 
information. Rosert D, Napier. 

Glasgow, September 28rd, 1872. 


VERTICAL BOILERS. 

Sir,—I am much obliged to Mr. Olrick for the information, 
such as it is, contained in his letter. Allow me to point out, 

: p See ee Se te See ee Seen. 
ay . Olrick to favour us, through with 
senha seen fo State, ccpeunns ilh «Fis tee 
ving some or 0! ‘ace, res- 
sure, quality of coals, manner of conducting the prone X mene Ly wo 
The information so supplied would be the more interesting because 
it is impossible to out what the ive efficiency of the 
Field boiler really is, One firm who used it for some time stated to 





me that the utmost they could reckon on was an evaporation of 6]b. 
of water per pound of good coal. On inquiry I find, however, 
that the experiments on which the foregoing statement was 
based were so loose asto be quite unreliable. Neither Mr. Field 
nor Mr. Olrick, so far as I am aware, have ever published an 
account of an experiment with the boiler conducted properly. 
May I hope that they will take this opportunity of supplying the 
omission ? a 
London, Sept. 24th, 1872. 





Sir,—It seems to me that Mr. Olrick, instead of speaking of the 





{ performance of a road steamer boiler like that of the Ravee, would 
nave done better to have given some data concerning fixed boilers 
on the Field principle. The Ravee boiler steamed very well I 


| water between the hulls to be comparatively even for full tw - | juve heard, but with an enormous consumption of fuel in regular 


kinds ; can they not supply a little information? The subject of 
economical small boilers is of much importance just now with a 


J. D. 


| work. Many of your readers must use vertical boilers of different 


coal famine sturing us in the face. 





Sir,—In yourcorrespondence of 20th instance, under the “Field 
wid the ** Nozzle” boiler, it appears from Mr. O!rick’s statement 
that the Ravee boiler, during a performance, evaporated one 
cubic foot of water per hour for every 364 square feet of heating 
| surface, and 6 lb, to 7 lb. water per Ib. of fuel. As in actual 
| practice, that is when the Ravee is travelling, the results are 
| undoubtedly less favourable than the above stated, I beg leave to 
| sive the following data, as furnished by some performances of the 
Kavee on its various trial trips. 


Heating surface | 

in square feet Pounds of water Pounds of water 
for evaporating | evaporated per | evaporated per 
jone cubic foot of, pound of coal. |pound of wood. 
| water per hour. 





(Date of trip. 








1871. Square feet. Ib b 
5 - 





August 15th.. .. _ 2°51 

September 15th .. 4°56 | 3°85 — 
” 16t ° 5 4°96 _ 
se 19th .. 5°5 } 4°21 _ 

October 4th... .. 6°12 | 4°729 _ 

November llth .. 4°5 } 6°53 _ 
i 10th .. 46 57 





Although some allowance should be made on account of the 
indifferent quality of coal procurable on the road, still it does not 
appear advisable to adopt less than five square feet of heating 
surface per cubic foot of water to be evaporated per hour. 

249, Woodbridge-road, Gustav A. C. BREMME, 

Ipswich, September 24th, 1872. 





STREET TRAMWAYS. 

Sir,—Having seen a notice in your paper of a machine for 
clearing the dirt out of the grooves in tramway metals, patented 
by a Mr. Alexander Wood, of Edinburgh, I wish to be allowed to 
state that eighteen months ago, whilst I was resident engineer 
on the lines of the Metropolitan Street Tramways Company 
now merged in the London Tramways Company—I made a 
machine for the same purpose, which, judging from the description 
given in your paper, must have, been in all working details exactly 
similar to Mr. Wood’s, the only difference being that mine was 
affixed to the axle-box of the car, and was lowered down for use 
when required by the driver, by means of a handle similar to 
that used for his brake. I may add that I myself took this 
machine off the cars, as the men would use it in dry weather, 
when the clouds of dust raised were intolerable; in wet weather 
it answered admirably. I have no doubt, however, that Mr. 
Wood's being fixed to a separate carriage will remedy this defect 
of the dust in dry weather. A. ik. SirTH. 

118, Union-street, Glasgow. 





THE INVENTOR OF THE STEAM WHISTLE, 

Sir,—There is now living at Merthyr Tydfil a man who has 
strong claims upon the engineering world. I have rarely met 
with one possessed of so wide and varied a range of information, 
and who, with unquestionable talents, has preferred to rub along 
quietly in obscurity to taking up the conspicuous position he 
would so well have filled. His name is Adrian Stephens, for- 
merly chief mechanic at Plymouth Works, then of Dowlais, and 
now, aged, but still retaining much of the vigorous shrewdness of 
his prime, and the sturdy independence which has kept him in 
harness, instead of permitting him to seek pension or support 
from those whose vast fortunes he has anatesteliey helped to win. 

Knowing that he was the inventor of the steam whistle, and 
that he had strong claims upon his country, I have sucqggded in 
eliciting from him, through ‘a relative, the plain and simple 
narrative of the discovery. I append this, and in doing so appeal 
to the scientific world for aid in rendering the evening of his life a 
tranquil one. A hundred men of eminence scattered throughout 
the country will at once remember Adrian Stephens, and be only 
too happy of the opportunity afforded of giving a practical ex- 
pression of their admiration and their sympathy. Ww. Cc. 

Merthyr, Sept. 16, 1872, 

** Brecon-road, Merthyr Tydfil, June 28,.1872. 

** My Dear——, You desire me to give you some account descrip- 
tive of the making of the first steam whistle. This I will endea- 
vour to do, but scarcely think you will, when written down, feel 
enough interest in it to read through, it being a rather dry 
subject. 

** The whistle has been in constant use wherever there are 
railways and steam engines for between thirty and forty years, 
without any improvement in its mode of action or intensity of 
sound. 

**Somewhere about the year 1835 I was in the employ of 
the Dowlais Iron Company, having the charge of the mill, and 
also the blowing engines, and I. J. Guest, Esq., acting partner 
(not a baronet then), with whom I remained ten years. About 
the date above named one of the steam boilers got injured through 
deficiency of water supply, luckily discovered in time to prevent 
explosion. It nevertheless showed strongly enough that some- 
thing more certain and effective than the gauge cocks was 
required, and this something should not only be capable of warn- 
ing the engine tenter, or person in charge, of anything wrong in 
regard to the feed water, but should make itself heard by every 
person in the vicinity of the boiler. 

** Now arises the question how or in what shape is this want to 
be supplied ? I tried a whistle of the common sort, but larger ; no 
good result. Tried the Dowlais House organ pipes, with no better 
success. Next made a short copper tube 2in. diameter, contracted 
one end to attach it toa steam boiler ; closed the top and made 
it in every respect as nearly as possible like the common boat- 
swain’s whistle ; filed off the vent or opening, and set it on the 
boiler. This was a decided improvement, but too soft and weak. 
It served for a stepping-stone nevertheless, for, as an increase of 
size produced an augmentation of sound, why should not an 
increase in the vent or opening cause a further augmentation ? 
This seemed plausible enough, and so it was tried at once, and I 
was gratified and very much pleased to find I had made so much 
progress. I had got the harsh and unpleasant, though very useful 
sound at last. No improvement has been made, nor do I think 
there will be; none is uired, Alterations are very frequent 
in machines, engines, and implements, but they are very often 
anything but improvements. 

* Neither in want of, nor caring for money at that time, I did 
not think of taking a patent. And now I may as well conclude, 
having nothing more you are likely to feel an interest in. You 
would not care to wade through t ad oe of forging, filing, 
turning, fitting, &c., used in the ing of a steam whistle,— 





ii 
remain, my dear ——, yours affectionate: 
: ADRIAN STEPHENS,” 
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A LIST OF VELOCITIES. 

Dr. E. HartiG, one of the professors of the Royal Polytechnic 
School at Dresden, has recently published a catalogue of the 
various velocities at which machinery, Xc., should be run, as well 
as of the speeds at which many natural phenomena take place. 


The following is a translation of Dr. Hartig’s list, made for the 
Scientific American by Dr. Adolph Ott, who commences by giving 
the following explanation of the figures :— 

The velocities given in the following list are indicated in metres 
per second, and are arranged progressively by the figures. One 
metre being 39°37in., very nearly, it is only necessary to mul- 
tiply the number with the values expressed in order to convert 
them into the denominations in use in this country. For example: 
0 11 metres (the usual average cutting velocity in turning wrought 
iron) is equal to 0°11 X 39°37 = 4°33in. The notation officially 
adopted in the German empire is for metre, m. ; for decimetre, 
dem. ; for centimetre, cm.; for millimetre, mm. The great com- 
pleteness and the excellent selection of the list appended, which 
contains many numbers otherwise difficult to obtain, give ita 
lasting value. 

0010 Average velocity of the burning of Bickford’s fuze. 

0°015 Velocity in turning the outside of case-hardened cylinders, 

0°015 Most preferable peripherical velocity of iron roll trains and 
rail bending machines. 

0°018 Average velocity of the movable shear blade in parallel 
shears, and of the — in a punching machine. 

0°025 Working velocity of the opener (willow) and beater for 
cotton, measured at the licker-in. 

0°030 Average peripherical velocity of the screw tap and dies in 
screw-cutting engines, 

0°040 Average working velocity of shearing machines. 

0°040 Working velocity of the twisting frame for short wool. 

0°050 Average cutting velocity in turning, boring, and planing 


steel, 

0°060 Peripherical velocity of the rotary cylindrical rag-boiling 
apparatus used in paper manufacture. 

0°064 Average working velocity of the doubling machine for silk. 

0°070 Greatest velocity of water at which deposits of mud and fine 
sand (to the size of one half mm, for quartz) in rivers are 
not carried off (Telford, Rittinger). 

0°075 Working velocity of paper machines in making strong paste- 
board, according to Piischel. 

0°080 Average working velocity of the gig mill (cloth manufac- 


ture). 

0°080 Medium cutting velocity in turning, boring, and planing 
cast iron. 

0‘'10 Best working velocity of sheet iron rolling machines. 

0°10 Medium working velocity of cloth drying machines with 
endless stretching chains (Semper). 

010 Velocity of an ascending water current, whereby angular 
quartz grains of 1 mm. in size are retained in falling sus- 
pension (Rittinger). 

O'll Average cutting velocity in turning, boring, and planing 
wrought iron. 

0°13 Average working velocity of cloth brushing machines, 

014 Working velocity of shear machines for short wool. 

O14 Velocity of an ascending water current, in which angular 
quartz grains of 2 mm, size are retained in suspension 
(Rittinger). 

0°15 Greatest velocity of water, whereby deposits of rich clay in 
rivers are not carried away (Telford), 

015 Medium cutting velocity in turning, boring, and planing 
hard brass. 

0°19 Velocity of an ascending water current, in which angular 
quartz grains of 4 mm. size are retained in falling suspen- 
sion (Rittinger). 

0°20 Working velocity in drawing the strongest iron wire. 

0°21 Peripherical velocity of paper rollers in the smoothing 
machines of paper mills (Piischel). 

0°24 Proper working velocity of the pitch chain of a river 
dredging engine. 

0°25 Peripherical velocity of wood when turning it off with hand 


tools. 

0°33 = working velocity of steam drying machines for cotton 
fabrics, 

0°35 Best peripherical velocity of the cutter in cutting cast iron 
and wrought iron cog-wheels, 

0°35 Working velocity of the paper machine in making thin 
writing paper (Piischel). 

0°40 Medium us. wh of the water in the upper and lower 
channels of hydraulic motors. 

0°44 Best cutting velocity of the chisel in mortising machines. 

0°47 Best peripherical velocity of rollers for breaking ores 
(Wertheim). 

0°60 Proper velocity of the oxen in the whimsey. 

0°63 Greatest velocity of the water in rivers whereby deposited 
sand of 10 mm. size is not set in motion (Telford, Rit- 
tinger). 

0°67 Greatest admissible velocity of the shuttle with a silk weft. 

0°67 Most advantageous velocity of the elevators for grain. 

0'70 Medium peripherical velocity of bruising mills for oil seeds. 

0°75 Most advantageous velocity of the hackle bars in flax heck- 
ling machines, 

075 Average working velocityin calendering fabrics. 

0°75 Most advantageous velocity of cranks turned by manual 


power. 

0'80 Most advantageous peripherical velocity of revolving cutters 
and rotary shears. 

0°80 Most advantageous velocity of an ass in a winding engine. 

0°82 Greatest admissible peripherical velocity of the sieves in 
the concentration of ores (Rittinger). 

0°90 Most advantageous velocity of the horse in the whimsey. 

0°92 The maximum velocity of water whereby round pebbles of 
20 mm. diameter in rivers and streams are not set in 
motion (Telford, Rittinger). 

0°05 Average velocity in descending and ascending pit shaft. 4 

1°00 he ye J of the air in a scarcely perceptible wind. 

1°00 Most advantageous velocity of the water in the suction and 
pressure pipes of singly acting piston pumps. / 

1°00 Average working velocity of gasing machines, ' 

1°10 Most advantageous working velocity of cloth washing 

machines and fulling mills. ; 

1°30 Peripherical velocity of the pressing rollers in wool-drying 
machines, 

1°30 Working velocity in drawing fine iron wire. 

1°32 Regulation velocity of a German foot soldier when on 
march (108 steps of 0°732m. length per minute) and with 
full baggage (20 kilogrammes), 

1.33 Greatest admissible velocity of the shuttle for linen 


yarn, 

1°50 Average pon | of a pedestrian without baggage on a 
horizontal road, 

1°50 Most advantageous peripherical velocity of rail rolls. 

1°50 Most advantageous peripherical velocity of rolls for merchant 
iron bars. : 

1°53 Greatest velocity of the water in rivulets and rivers 
in which conglomerates atid slate are not set in motion 
(Telford), 

1°60 Most advantageous velocity of water in the suction and 
pressure pipes of double-acting piston pumps. 

1°67 Greatest admissible velocity of the shuttle for short wool 
(Streichgarn). 

170 Medium working velocity of rollers for sheet iron. 

1°30 me | advantageous velocity of chain steamboats in dead 
water, 

2°00 Longe of the air at a moderate wind. 





2°20 Most advan us eat velocity of the shear blades of | 


reaping machines (Perels), 


2°30 Most advantageous velocity of fulling rollers for cloth. 

2°44 Highest admissible velocity with which oats, bran, flour, 
&c., may be transported on an endless cloth, without 
being scattered by the air. 

2°50 Average cutting velocity of veneer saws. 

2°50 Most advantageous peripherical velocity in rolling refined 


iron. 
2°50 Highest admissible velocity of the shuttle for combed wool 


arn. 
2°54 Highest admissible . velocity in pits for the descent of 
miners, 
2°75 Highest admissible velocity for the transportation of heavy 
and clean grain on an endless cloth. 
3°00 Highest admissible peripherical velocity of the rollers in 
wire mills. 
3°00 Peripherical velocity of the cutters of the culling willows in 
spinning carded wool. 
3°33 Highest admissible velocity of the shuttle for cotton yarn. 
3°36 Relative velocity between the cloth cylinder and shear 
cylinder in long shear machines for cloth. 
3°50 Most advantageous velocity of street gas‘in pipes. 
‘3°6S Highest admissible velocity of the drawing in pits for the 
ascent of miners. 
4°00 Velocity of the air at a fresh breeze. 
4°00 Highest admissible peripherical velocity of drills in wood. 
4°00 Average velocity of river steamers in still water. 
4°50 Most advantageous peripherical velocity of the drum in 
Taylor’s cotton opener. 
Average peripherical velocity of the cutting tool in cutting 
toothed wheel work. 
4°75 Relative velocity between cloth cylinder and brushing 
cylinder in brushing machines for cloth. 
00 Average velocity of marine steamers, 
5°00 Average peripherical velocity of the whetstones used for 
00 


_ 


grinding chisels. 

—w velocity of wood in turning it in a slide 

athe, 

5°10 Average peripherical velocity of the cylinder of carding 
machines for sheeps’ wool. 

560 Average peripherical velocity of the cylinder in breaking, 
and fleece cards in spinning, short wool. 

650 Most advantageous velocity of the air for the working of 
windmills, 

7°00 Average peripherical velocity of the cylinder in the manu- 
facture of paper. 

7°43 Most advantageous velocity of the rag knives in rag cutting 
machines. 

8°00 Most advantageous peripherical velocity of the cylinder in 
the cotton carding engine. 

8°50 Most advantageous peripherical velocity of the grindstones 
of Voelter, which are now being used for the conversion of 
wood into paper pulp. 

9°00 Velocity of the air in a fresh wind. 

10°0 Highest advisable peripherical velocity of millstones. 

10°0 Most advantageous peripherical velocity of fine grained 
grindstones, 

10°0 Most advantageous velocity of the blade in endless saws. 

10°0 Medium peripherical velocity of the large grindstones in 
machine shops. 

10°0 Most advantageous velocity of the air in the conduit pipes 
of blowing engines. 

12°5 Highest admissible velocity of the freight trains on the 
German railways. 

13°5 Most advantageous peripherical velocity of the cylinder of 
the breaking card and finishing card for hemp. 


15°0 Medium peripherical velocity of the cylinder in the openers | 


in wool-spinning mills. 
15°0 Most advantageous peripherical velocity of emery wheels for 
polishing and finishing off. 
15°0 Velocity of the air in very high winds. 
18°0 Most advantageous peripherical velocity of the cutter heads 
of wood-shaping machines, 
18°0 Medium flying velocity of the carrier pigeon. 
20°0 Highest admissible velocity of passenger trains on the 
German railways. 
25°0 Highest admissible velocity of express trains on the German 
railways. 
25°0 Highest admissible peripherical velocity of large grindstones, 
consisting of the best material, in machine shops. 
25°0 Most advantageous velocity of the driving rope of cranes, in 
the system of Ramsbottom. 
27°0 Most advantageous peripherical velocity of the emery wheels 
in saw sharpening machines, 
30°0 Velocity of the transmission of the irritation in the sensatory 
and motary nerves (Preyer). 
35°0 Highest admissible peripherical velocity of a cotton beater. 
35°0 Medium flying velocity of the swallow (Sonnet), 
37°0 Flying velocity of the eagle (Simmler). 
40°0 Most advantageous velocity’ of circular saws for wood and 
hot iron. 
50°0 Most advantageous peripherical velocity of centrifugal 
machines for woollen cloth and other fabrics. 
60°0 Highest peripherical velocity of the tappets in the attrition 
mill of Carr, for pulverising the hardest materials. 
75°0 Most advantageous peripherical velocity of the cylinders of 
rag devils in the manufacture of shoddy. 
332°77 Most probable value of the velocity of sound in open dry air 
at a temperate of 32deg. Fah., according to the computa- 
tion of Schroeder van der Kolk (1865) from the experiment 
made in 1823 by Moll and Van Beck at Utrecht. 
7263°75 miles. Velocity of voltaic currents in telegraph wires, 
according to experiments made by Plantamour and Hirsch. 
11,433°55 miles, Velocity of induction currents in telegraph 
wires, according to experiments made by Plantamour and 


Hirsch, 
185,164 miles. Velocity of light, according to experiments of 
Foucault. 


288,004°8 miles. Velocity of the discharging current of a Leyden 
jar in a copper wire of 1°70 millimetres thickness, according 
to Wheatstone, 





New Raitway Route to tHe ContineNt,—The works upon a 
connecting line of railway between Tilburg and Nimegen, in Hol- 
land, have just been commenced under the most favourable cir- 
cumstances. The concession for making the line has been granted 
to Messrs. Brogden Brothers ; it will be forty-two miles in length. 
To complete a direct route north-east to Hanover and Berlin only a 
short link will remain to be joined up between Nimegen and 
Arnhem, and for this doubtless a concession will be readily granted 
by the Dutch Government. Important harbour works are in pro- 
gress at Flushing, and the new route, when completed, will be by 
the Great Eastern to Harwich, thence by steam vessels, similar to 
those on the Holyhead and Kingstown service, to Flushing, and 
thence by direct railway vid Tilburg, Nimegen, and Arnhem to 
Rheim, Hanover, Magdeburg, Potsdam, and Berlin. The sea 
passage will be accomplished, it is expected, in about four hours, 
and a long detour to the east by way of Oberhausen will be 
avoided. One of the most important works on the new line is a 
lattice girder viaduct across the river Maas at Ravenstein. The 
viaduct will have four openings of 60 metres and two of 40 metres, 
or about 350 yards in all. e Maas is not tidal at that place, 
but is subject from floods to considerable variations in height. 
The water headway will be about 27ft. in the average condition 
of the river. The piers are of brickwork and stone, and the foun- 
dations of concrete. The piers will be wide eno for a double 
line, but a single line only will be laid in the first instance, It is 
in contemplation, we believe, for Messrs, Brogden to construct 
additional lines from Antwerp to Baerle and Nassau. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1656, Wiit1aM Rosert Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in metailic packing for making steam, air, gas, or water-tight 
joints.”— A communication from Frank Watson Campbell and Isa 
Saunders, Chicago, Illinois, U.8.—3lst May, 1872. 

2224. WiLtiam Epwarp BiakE, New York, U.S., ‘‘ Improvements in fire- 
arms.”—25th July, 1872. 

2362. SauL Myers, Vale-terrace, Sutherland-gardens, Maida Vale, London, 
‘‘Improvements in gas-lighting apparatus.”—A communication from 
Elijah Myers, New York, U.8.—Sth August, 1872. 

2582. Georce Muprorp, Retford, Nottinghamshire, ‘“‘ Improvements in 
the manufacture of straps, driving bands, and belting for machinery.” 

2584. Kari WenzEL ZeNGER, Charing Cross Hotel, London, ‘ Improve- 
ments in pressure gauges.” 

2586. Joun Ropertson, Nitshill, Renfrewshire, N.B., ‘‘ Improvements in 
generating heat, and in the apparatus and means employed in the 
application thereof to various purposes.” 

2588. Tuomas WituiaM Stipotpn, Dartford, Kent, ‘Improvements in 
bedsteads, and in appliances for securing false bottoms or sackings in 
position.” —30th August, 1872. 

2590. WaLTerR Wyke-Smirn, Islip, Oxford, ‘ Improvements in harness for 
horses or other draught animals.” 


} 2592. Wii.1am Henry Samu, Liverpool, “ Improvements in apparatus 


for lighting gas by electricity.”"—A communication from the Electric 
Gas Lighting Company, New York, U.S. 

2504. THomas ARTHUR DiLLon, Dublin, Ireland, ‘‘ Improvements in 
apparatus for and methods of utilising waste or exhaust or live steam 
of steam engines.” 

2596. James HARGREAVES and THoMAs Ropinson, Widnes, Lancashire, 
“Improvements in the manufacture of salt.”—3lst August, 1872. 

2598. FREDERICK Reynotps, Birmingham, “Improvements in springing 
boards and parallel bars.” 

2600. Epwarp Warp Coorer and GeorcE Lows, Birmingham, “ Improve- 
ments in sewing machines.” 

2602. SamueL JoserpH Woopuovuse, Holbeck, Leeds, Yorkshire, ‘‘ An 
improved apparatus for purifying and regulating the supply of gas to 
burners, also an improved ee of burner and standard tap to 
be used therewith, and for othe? purposes.” 

2608. Henry Beare, Newton Abbot, Devonshire, “Improvements in 
hay-making machines.” 

2610. James Noap, Gainsborough-road, Hackney Wick, London, “ Im- 
provements in the manufacture of paper pulp from wood, and in appa- 
ratus therefor.”—2nd September, 1872. 

2612. Simon ALFRED RocGers, Manchester, “Improvements in appa- 
ratus or appliances for stamping letters, post cards, and post packets.” 

2618. CHARLES Woop, Tees Ironworks, Middlesbrough-on-Tees, Yorkshire, 
“ Improvements in machines for cooling and granulating slag or 
scoria.” 

2620. Frepertck WALTON, Staines, Middlesex, ‘‘ Improvements in appa- 
ratus to be used in the manufacture of linoleum floorcloth.” 

2622. Ropert May CarraLy, Alton, Hants, ‘“‘ Improvements in earth 
closets, and in arrangements of mechanism for receiving and spreadin; 
the earth therein, and for hermetically closing the openings, woe | 
mechanism, or part thereof, being applicable to other forms or make of 
earth closets.”—3rd September, 1872. 

2624. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in water-closets."—A communication from Frangois Vincent 
Renaux, Paris. 

2632. Kate Rosison, Gower-street, London, “ Improvements in 
umbrellas.” 

2636. James Moore Cements, New-street, Birmingham, ‘ Improve- 
ments in sewing machines and in needles for the same.” —4th September’, 
1872. 

2638. Jacques Drevet, Rue Montaigne, Paris, ‘‘ An improved hydraulic 
beton.” 

2642. CHarLeEs Watker Torr, Aston, near Birmingham, and Joun 
JounstoneE, Birmingham, ‘‘ Improvements in furnaces for heating and 
melting metals and metallic alloys.” ’ 

2644. James Harvey, Lime-street, London, “‘ Improvements in the manu- 
facture of sugar and in apparatus therefor.”—6th September, 1872. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2696. ANDREW JAcKsON ReEyYNOLDs, Southampton-buildings, London, 
“An improved condensing steam pumping engine.”—11th September, 
wal 
Ota 
2707. Georce TomLinson Bousrietp, Loughborough Park, Brixton, 
Surrey, ‘‘ Improvements in lacing devices and in the mode of lacing 
and fastening wearing apparel and other articles with the same.”—A 
communication from David Heaton, Providence, Rhode Island, U.8.— 
12th September, 1872. 


| 2736. Witt1aM Morcan Brown, Southampton-buildings, London, “An 


improved machine for nailing heels to boots and shoes, and trimming 
the edges thereof.”—A communication from James Wilson Brooks, 
Massachusetts, U.S.—14th September, 1872. 

2741. Witi1aM Ropert Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in chimneys and fireplaces, and in ventilating appliances to be 
used in connection therewith.” — A communication ton Johnson 
Briggs, Toronte, Canada.—l4th September, 1872. 





Patents on which the Stamp Duty of £50 has been Paid. 
2709. Rosert Stone, Liverpool, “‘ Floors and roofs, &c.”—17th September, 
1869. 


2787. WittiamM Harper, Bolton, Lancashire, ‘‘Suspending fabrics in 
drying stoves.”—25th September, 1869. 

2924. Tuomas Rice, Bath-street, City-road, London, ‘Fixing door 
knobs or handles on to the spindles of door locks.”— 8th October, 1869. 
2806. Eucene O’Brien, Liverpool,“ Weighing grain, &c.”—27th September, 

1869. 
2742. James l’Anson, jun., ange pore Durham, ‘“ Locking apparatus for 
controlling railway switches and signals.”—21st September, 1869. 
2773. James Mackenzie, Edinburgh, Midlothian, N.B., ‘“‘ Weighing 
hi "— 23rd Se b 1869. 
2829. Joun Witwiams, Birmingham, “ Lifting jacks.”—29¢h September, 
1869. 





Patent on which the Stamp Duty of £100 has been Paid. 


2488. WituiAmM Ettis Metrorp, Flook House, Taunton, Somersetshire, 
“ Rifling fire-arms, &c.”—28th September, 1865, 





Notices of Intention to Proceed with Patents. 


1421. James Ropey, Manchester, “Filtering medium suitable also as a 
disinfectant and deodoriser.” 

1434. Jonn Carrer and James Epwarp Carter, Halifax, ‘‘ Moulding and 
casting lead syphon pipes, &c.” 

1436. Taomas MaynarD, Dawley, “‘ Bricks, &c.” 

1440. Sir Francis BLackwoop, Marlborough Club, Pall Mall, London, 
‘* Signal lanterns.”—11th May, 1872. 

1451, Jonn Cuute E wis, Piccadilly, London, ‘tA convertible day and 
night railway carriage.” 

1452. Witt1am Rosert Lake, Southampton-buildings, London, “ Pneu- 
matic signal telegraph apparatus.”—A communication from Andrew 
Gormly Myers.—13th May, 1872. 

1457. Wi1LL1AM Morris, Kent Waterworks, Deptford, “Communicating 
with water or gas mains.” 

1458. WiLL1AM Rosert Lake, Southampton-buildings, London, “ Vehicles 
for painting.”—A communication from Emmett Densmore. 

1461. Watrer Gerorce Frarntey, Eardley-crescent, West Brompton, 
— “ Making illuminating gas, heating apartments or chambers, 

°C 


1463. ImmaNnuet Likpicu, Church-street, Camberwell-green, Surrey, 
“ Pianofortes.” 

1466. Epwarp Grirritn Brewer, Chancery-lane, London, “Steel, &c.” 
a ag eae from Fernand Guy Bazault and Isidore Jules 


Roche. 
1469. Georcr Bepson, Manchester, “ Puddling furnaces.”—14ih May, 
1872. 


72. 

1480. WittiaM Epwarp Gepce, Wellington-strect, Strand, London, 
“Vertical hammers,”—A communication from Jean Baptiste Radelet- 
Laurent and Son. 

1481. Aveuste VoLey pe Micnor and Jacques GanTer, Bordeaux, 
France, “‘ Expanded gases, intended to replace steam generators, and 
applicable to all kinds of engines.” 

1483. CHRISTOPHER A , Bradford, ‘‘ Indicating the time or period 
at which passenger tramway cars or busses are due at various stages on 
the route from s point to terminus, &c.” 

1484. Josepm WapptneTon and WALKER GArRsIDE, Halifax, ‘‘ Grate bars.” 
—15th May, 1872. 

1486. WILLIAM AscHRrort, Wolverhampton, “ Presses, &c.” 

1491. WILLIAM Lawiaw and THOMAS Farrorieve, Ladhope Mills, Gala- 


shiels, N.B., machinery. 
~ — Bowpen, Oxford-street, London, “ Writing [and drawing 
8 
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1496. Witt1am Henry WiLkryson, Great Hampton-street, Birmingham, 
“Timekeepers.”—-A communication from Henry Boehm James. 

1501. ALLEN Ransome, King’s-road, Chelsea, London, ‘“ Wood-cutting 

hinery.”—A ication from John Richards.—16th May, 1872. 

1510, Joun Gazzam Butwer, Fortress Monroe, U.S., “ Projectiles.”—17th 
May, 1872. 

1517. *pREDERICK Le Breton Bepwe tt, Croydon, “ Boats fittings, appli- 
cable to the saving of life.” 

1518. Wittram Cream Henpersox, Marsh House, Walthamstow, 
“Securing sheets or panes of glass in horticultural and other 
structures.” 

1519. JoHAN ANDERSON LinpBLaD, Sheffield, ‘‘ Buffers.” 

1524. Joseru RrvspaLe, Montpelier House, Tufnell Park West, London, 
“Frames suitable for ships’ side, deck, and other lights, &c.”—18th 
May, 1872. 

1579. James Kwow.es, Wolverhampton, and Jown CLARK MayELL, 
Woolwich, ‘‘ Portable cooking apparatus.” 

1583. Isaac CHARLES JonNson, Newcastle-upon-Tyne, “‘Cement.”—23rd 
May, 1872. 

1613, Henry Bernovutii Bartow, Manchester, “ Washing and dyeing 
fibrous substances, &c.”—A communication from Pierre Victor Renard. 
—28th May, 1872. 

1620. JosepH Ripspate, Montpelier House, Tufnell Park West, London, 
“ Signalling.” —29th May, 1872. 

1678. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Eyelets 
for boots, stays, &c.”—A communication from Jules Barnabé Huet.— 
3rd June, 1872. 

1778. RicHarp Searve, Maner-gardens, Hackney, London, “ Obtaining 
motive power.”—12th June, 1872. 

1882. Bensamixn Wricuey, Arundel-street, Strand, London, ‘ Kilns for 
burning bricks, &c.” 

1894. Tuomas Repmayne, Sheffield, “ Desks, seats, and music stands.”— 
22nd June, 1872. 

1992. Epwarp PrimerosE Howarp VauGuan, Chancery-lane, London, 
“Furnaces, &c.”—A communication from Benjamin Franklin.—24th 
June, 1872. 

2266. Ropert Mitsurn, Church-lane, Whitechapel, London, and Henry 
Jackson, Park-square, Leeds, ‘‘ Drying or pulverising sewage deposit, 
&e.”—30th July, 1872. 

2327. Epwarp AvuGusTINE CaALaHAN, Southampton-buildings, London, 
“ Telegraphic printing instruments.”—3rd August, 1872. 

362. Saut Myers, Vale-terrace, Sutherland-gardens, Maida Vale, London, 
“ Gaslighting apparatus.”—A communication from Elijah Myers.—sth 
August, 1872. 

2396. Ropert Haprie.p, Sheffield, “Making steel wheels, &c.”—12th 
August, 1872. 

2438. Tuomas Brovcuton, Albert Villas, Albert-road, Dalston, London, 
“ Roofs, &c.”—16th August, 1872. 

2492. Georce HasettineE, Southampton-buildings, London, “ Railway 
carriage springs.”—A communication from Hiram Quincy Sanderson. 
2496. MILLINGTON Henry Syncoe, United Service Club, Pall Mall, London, 

-” orising apparatus.”—22nd August, 1872. 

2506, EpMuND ALLEYNE Cook, Viewville House, Midlothian, N.B., 
“ Treating animal charcoal.” 

2512. Wirt1am Horatio HarFiELp, Mansion House-buildings, London, 
“ Apparatus for multiplying power, applicable to windlasses, cranes, 
hoists, &c.”—23rd August, 1872. 

2516. THomas Duncan McFaR.anz, Glasgow, Lanarkshire, N.B., ‘‘ Loading 
grain into or discharging it from ships and other places, &c.”—24th 
August, 1872. 

2526. Reornatp Heper Rapcuirre, The Oaks, Ledsham, “‘Screw pro- 
pellers in steamships.” 

2533. Sir ANDREW FarrRBaIRN, THomas Stuart Kennepy, and JOHN 
WitiiamM Naytor, Wellington Foundry, Leeds, ‘‘ Drawing out and 
straightening the fibres of silk, &c.” 

2535. Epwarp Henson Hvcu, Klein’s Hotel, Finsbury-square, London, 
** Cooking, &c.” 

2547. Henry Hicuron, Putney, ‘‘ Submarine cables, &c.’ 
1872. 

2565. Freperick St. Georce Smirx, Drogheda, Ireland, “ Plugs and 
ferules for the tubes of steam generators.”—A communication from 
Robert Avis Copeland.— 28th August, 1872. 

2583. CHARLES MARKHAM Cox, Northampton, ‘‘ Cooking apparatus.” 

2585. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Parallel 
rulers.”—A communication from Theodore Bergner. 

2586. Jonn Ropertson, Nitshill, N.B., “Generating heat, &.”—30th 
August, 1872. 

2599. Jos Epwarps, Wednesbury, Staffordshire, ‘Wrought iron fittings 
or junction pieces for gas, steam, and water pipes.” 

2609. Witi1aM Ley and Joun Pinker, Liverpool, ‘* Fastenings for closing 
the mouths of sacks, , &c.”—2nd September, 1872. 

2707. Georce ToMLINSON BousFIe_p, Loughborough Park, Brixton, Surrey 
“Lacing and fastening apparel, &c."—A communication from David 
Heaton.—12th September, 1872. 

2741, Wiii1aM Rosert Lake, Southampton-buildings, London,‘ Chimneys 
and fireplaces, &c.”—A communication from Johnson Briggs.—l4th 
September, 1872. 





—27th August, 





All persons having an interest in 7 any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen / soe of its 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS, 


Including Fedix Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
695. S. ELson, Oldham, ‘‘ Fuel economisers.”—Dated 7th March, 1872, 

This invention relates principally to improvements in a former patent, 
dated 23rd August, 1861. The scrapers are formed of steel blades sup- 
ported between two bars of a trapezoidal shape; pressure is applied to 
the middle parts of said blades. An apparatus combining the advan- 
tages of a fuel economiser and a steam generator is formed by arranging 
the cylinders in sections in separate chambers, the feed-water being 
admitted into the coolest section, and flowing from one section to 
another. Malleable iron castings are employed for the connections. One 
section may be used as a superheater. The outer walls of the seating 
may be formed as a tank to contain water. 

712. J. Smrrn, London, ‘* Steam boilers, dc.” —Dated Sth March, 1872. 

The novelty of the First part of this invention, which relates to that 
description of boilers in which double pendant tubes are used, consists in 
the bulb formation of the outer tubes above the crown plate and the 
perforations therein, and of the part of this invention in the 
employment in connection with the outer shell of the boiler, and where 
subjected to the full pressure of the steam, of a disc held in,position by a 
band or ring of soft metal or combination of metals, and constructed so as 
to blow out at a fixed pressure to allow the steam to escape immediately 
it reaches a pressure dangereus to the boiler, and in the employment ofa 
whistle when desired, so and in such a manner that the said steam whilst 
escaping shall sound an alarum. 

722. W. R. Lake, London, “‘ Governors for steam engines.” —A communication. 
—Dated 8th March, 1872. 

This invention consists in the arrangement of a centrifugal or rotary 
pump receiving motion from a steam engine and working in a barrel or 
cylinder containing a piston which ts with the throttle valve of a 
steam engine in such a mabner that whenever the speed of the engine 
increases beyond the desired point the pressure of the fluid brought to 
bear on the governor piston hy the action of the rotary pump closes ths 
throttle valve, and when the speed of the engine decreases the throttle 





valve and by these means a simple, effective, and sensitive governor 
is o , Which can be used with equal advantage for stationary or 
marine engines. With the rotary pump and governor piston is combined 


a “‘concave,” which is firmly secured in the governor cylinder and serves 
to concentrate the fluid in the annular s between its edge and the 
said cylinder by the action of the pump, thereby producing an i d 
pressure of the fluid on the governor piston.§ 








744. W. Gray, Hendon, Middlesex, ‘ Steam boilers.”—Dated 11th March, 
872. 

This provisional specification describes a boiler consisting of a cylin- 
drical shell, with tubes passing it through from end toend. Along the top 
of the shell runsa flue, the topand sides of which form the feed-water tank. 
Enclosed in this flue is a smaller cylinder connected to the other by 
short vertical tubes. The smoke-box is at one end, and the fire-box 
and chimney at the other, the products of combustion returning to 
the chimney through the flue. Details of construction are given. 

2696. A. J. Revnotps, London, “ Condensing steam pumping engine.”— 
Dated 11th September, 1872. 

The said invention relates to a pumping engine which has two steam 
cylinders and pistons. The said pistons are connected to one crank 
shaft-or toa beam. Each steam cylinder is placed over a water cylinder, 
which forms a continuation of the steam cylinder. Steam is received on 
one side of each piston, and a vacuum is produced on the corresponding 
side of the other piston, and the two pistons are so connected that they 
act jointly to produce a regular and continuous delivery of the water. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

696. J. Ronents, Seaford, Sussex, “‘ Tramays.”—Dated 7th March, 1872. 
This invention consists of certain improvements by means of which 

horse labour for the purposes of traction on tramways is entirely dis- 
pensed with. In the centre of the line is placed a trough, which is sup- 
plied with water from terminal tanks. In the trough are placed floats 
possessing sufficient buoyancy to support a rope or chain, which is laid 
on the upper surface thereof, and which is connected with the car by 
means of a screw clip running between the covering plates of the trough, 
and which can be released from the rope or chain at pleasure by the 
action of the screw. The rope or chain is actuated by drums or pulleys 
at either end of the line, and which are caused to rotate in the terminal 
water tanks by means of any suitable motive power, the cars, when 
placed in connection with the rope or chain, being thus drawn forward, 
whilst they can be stopped by releasing the rope or chain from the action 
of the screw clip. 

Tl). M. A. Werr, London, “‘ Pneumatic apparatus for the transmission and 

indication of signals.”—Dated 8th March, 1872. 

The principal apparatus consists of a sending instrument or communi- 
cator connected by tubes with a receiving instrument or indicator, and a 
tell-tale. The communicator consists of a cylinder and piston with self- 
acting arrangement for closing the tube or tubes leading to the indicator 
when the signal has been sent. In some cases it is fitted with a peculiar 
plug or valve between the communicator and the said tubes for governing 
the inlet and outlet of air to and from the latter. The said plugs or 
valves are also adaptetl by a special modification to the giving of signals 
indicating numbers, or for other cases requiring a combination of signals. 
The indicator when intended to indicate visible signals embraces a — 
liar arrangement of apparatus consisting of flexible expanding air cham- 
bers called transmitters, or other transmitting media, axes, tail pieces, 
&c., for moving an index to definite positions over a dial face ; also a 
similar arrangement of apparatus for moving shutters or flaps or revolving 
drums on which the signals are marked behind a perforated dial plate. 
By an arrangement of clicks and ratchet wheels the same apparatus when 
set in motion may be made to ring a call bell. When arranged to give 
audible signals, a bell is struck any suitable number of times by means 
of a clapper set in motion by means of certain rack and wheelwork 
receiving movement from a transmitter. The tell-tale apparatus consists 
of a valve at the receiver or indicator end of the tube, which may be 
opened by hand or automatically, and so either to permit the air to escape, 
and thus allow an indicating medium to act in the communicator as a 
reply, or a part of the air to return by another tube to the communicator 
and give a reply signal. A modification of this tell-tale arrangement is 
specially applicable to working the block system of railway signals by 
pneumatic means instead of by electricity. When great lengths of tubes 
are required in using this apparatus a valve is to be used at or near the 
middle of the length to facilitate the escape of air through the relief 
valves at the ends after a signal is given. A special connection for 
lengths of tubes used in this kind of signalling apparatus consists of a 
half-lap bayonet joint fastening and self-acting valves, which open when 
the joint is coupled and close when the joint is uncoupled. 

740. S. Moornovse, Cheshire, and W. J. Kexpatr, Heaton Norvis, Lancu- 
shire, “ Communicating between guard and driver, de.” —Dated 11th 
March, 1872. 

Two lines of commmunication are provided one on each side of a train, 
the signal being conveyed on one side to the engine by one set of levers 
counected by cords, and on the other side by a reversed set of levers 
(similarly connected) to the guard’s van. Both lines may either be 
worked separately or together as found most suitable. The said lines of 
communication are formed by means of two kinds of levers, one with 
rectangular and the other with acute angled arms, arranged alternately so 
as to form connections at the ends of the several carriages when they are 
brought together in a train. The levers may be set in motion bya 
passenger by pulling a cord, thereby at the same time displaying a signal 
(connected thereto) which indicates the carriage or compartment from 
which the communication proceeds. 

746. W. J. Curtis, London, “ Permanent way of railways and tramways.” — 
Dated 11th March, 1871. 

The main object of this invention is to construct carriages, more par- 
ticularly the wheels of carriages to run on tramways or railways, in such 
a manner that they may be transferred from the tramway to the ordi- 
nary road, and vice versd, with great facility. Another object is to secure 
the rails in such a manner that their ends may be held down and pre- 
vented from rising in their seat and causing unpleasant shocks as the 
wheels roll over them. 

780. A. M. Crark, London, “‘ Safety boat lowering and detaching appa- 
ratus."—A communication.—Dated 14th March, 1872. 

This invention consists of a detachable connection of the hoisting and 
lowering pulley block tackle with the boat and stop chains in connection 
with the detaching bolts for pulling them out when the boat strikes the 
water, or just before, and a drum with a friction brake in the boat 
waereon the bight of the “ fall” rope between the pulley tackle is wound 
for paying off therefrom sufficient rope under the cuntrol of one in the 
boat, to let it down by the friction brake, a notched disc on the drum 
engaging the “fall” rope so that it will readily disconnect from the drum 
at the proper time. 

789. J. Kixcarp, London, “ Permanent way of trameways.”—Dated 15th 
March, 1872. 

This invention relates to improvements in the method of supporting 
the rails of tramways by substituting iron supports or chairs for the rails 
in place of wood sleepers at present in use. 

%91. F. C. B, Ropinson, London, “ Detaching both tackles simultaneously 
Srom ships’ boats when being lewered.”—Dated 4th April, 1872. 

Lower block of tackles fitted with iron strap, bar, and ball. Disengaging 
tumblers to receive ball of lower tackle block. Bar (with cog lever) 
to lock and unlock tumblers and liberate tackles together. Steadying 
bars (to keep lower tackle blocks in their place) which clear themselves. 


Class 3.—FABRICS, 

Including a and Mechanical tons connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

700. B. Surrn, J. Stake, R. Towson, M. Fintan, and C. Brapwey, Brad- 

Sord, ** Combing wool, &c.”—Dated 7th March, 1872. 

The improvements relate to what are commonly called the nip machines 
used in combing wool and other fibres, and have for their object the 
cleansing of both ends of the respective tufts taken by each nip before 
accumulating them. For this purpose the porter comb having laid its 
tuft or take on to holding teeth, aided by brushes or dabbers, with its 
cleansed end projecting therefrom, other extra nippers take hold of such 
pains cleansed end, and in receding draw out the fibre from those 

olding combs, by which both ends of the tuft or take become cleansed. 

The extra nippers then open and deliver their take to endless aprons or 
other carriers, which conduct them to the gill or other preparers to form 
sliver. The holding combs are provided with lifters or clearers to clear 
pense S noil, —- is Sees or ore to the receivers. In place of the 
extra nippers being movable to andjfrom statio: holding combs, the 
holding combs may be movable to and from stationsey pone 4 mee. 

703. G. Wuire, London, “ Shuttles for weaving.”—A communication.— 

Dated 7th March, 1872. 7 

Shuttles for weaving made of vulcanite, for which purpose the india- 
rubber composition is submitted to suitable heat, heavy pressure, and 
suitable mould provided with a corresponding metal core, so as to remove 
the core from the shuttle without injuring latter. 

709. M. Brieruey and F. L. Srorr, Rochdale, “* Yarns or threads formed 
of ee aes wool.”—Dated 8th March, 1872. 

nvention e@ preparatory process, e cotton is pre- 

pared, and carded, and got into the form of a sliver, as by the poo 3 a 

joocene of cotton manufacture ; the wool is prepared and scribbled as by 

ordinary process of woollen manufacture. The sliver of cotton is 

ht across the delivery end of the woollen “‘scribbler,” and the 

carded wool delivered is wound round the cotton sliver as a core, the 

combined sliver of cotton and wool having twist imparted poe re | 
through the ordinary twisting apparatus, from which the combin 

cotton and animal sliver passes to the ordinary diagonal zigzag appa- 





ratus, which feeds the lap formed by the zigzag combined sliver to the 
ing engine. The “can” or bobbin from which the cotton sliver is 

withdrawn may be rotated to give twist to wind on the animal wool ff 

desired. The mixed cotton and animal wool, after carded, is 

made into yarn or thread by the ordinary processes of manufacture. 

717. W. R. Lake, London, “* Machines for cleaning cotton.”—A communica- 
tion. —Dated 8th March, 1872. 

This invention relates to a breaker in combination with a cleaner, both 
of peculiar construction. Cotton in the pod is thrown into a hopper and 
is conveyed by an endless apron against a revolving breaker cylinder, 
which acts in combination with a stationary toothed breaker to open the 
pods, The pods are discharged from the ends of the endless apron while 
the cotton is carried over the breaker cylinder and deposited on an 
endless apron belonging to the cleaner. In this apparatus the cotton is 
subjected to the action of revolving cotton saws ed alternately 
with stationary fingers. The heaviest particles of the dirt are discharged 
from the end of the apron, and the cotton carried over by the cotton 
saws is stripped off by a revolving fan stripper. At this point a blast of 
air from a fan-blower, aiding the current of air produced by the revolving 
stripper, extends the cotton, which is blown into along trunk. This 
trunk is provided with a fan for carrying off the light particles of dust, 
and the cleaned cotton is disoharged from the end of the trunk. The 
machine is adapted to perform all the operations y for cleaning 
cotton as it comes from the field. 

726. T. Brean.ey, Botley, Yorkshire, “‘ Woollen tertile fabrics.” —Dated 0th 
March, 1872. 

The means or apparatus for producing this finish consists of a suitable 
bed for the fabric to be drawn over, and one or more rubbing boards 
clothed or covered with india-rubber, cloth, or other material, which 
have a reciprocatory motion imparted, producing what is technically 
known as the “‘ witney” finish. 

736, C. De Neort, G. Herrmany, and W. Guest, London, “ Hat bodies, 
&c.”—Dated 11th March, 1872. 

The feature of novelty which constitutes this invention is the mechani- 
cal introduction of one or more running or spiral thread or threads 
through every or certain loops of material whilst in process of manufac- 
ture on ordinary circular looped fabric machinery. 

741. F. Coorer, Manchester, “ Finishing velvets, de.”—Dated 11th March, 
1872. 

These improvements are designed for the purpose of imparting to 
velvets known as cetton velvets, velveteens, patent cotton velvets, and 
superfine patent cotton velvets a dress and finish in imitation of silk 
union velvets, that 1s to say, velvets made with a cotton back. The in- 
vention consists principally in applying a stiffening matter to the back of 
such velvet or velveteen, and then finishing the face in such a way that 
the pile is perfectly laid or flat instead of its being brushed up or other- 
wise raised as ordinarily practised with velvets of this class, and by 
these combined means the inventor produces a velvet having a close 
imitation both in feel and appearance to silk union velvets, at a much 
lower cost. 

757. A. M. CLrark, London, ‘* Mechanism sor changing the shuttles in looms.’ 
—A communication.— Dated 12th March, 1872. 

The whole mechanism is mounted on one frame secured in the shuttle 
race, the shuttles being diverted by means of a switch, and the distri- 
bution is effected by two movements by the aid of the mechanism de- 
scribed, 

773. W. R. Lake, London, “ Roll for spinning machine.”—A communi- 
cation.— Dated 14th March, 1872. 

This invention consists a certain novel combinations of textile fabric, 
cork, or its elastic equivalent, and leather attached as a covering to the 
roll. The layer of textile fabric being well secured to the metal, serves 
as a medium for effecting a practically perfect union of the cork with the 
said metal, while at the same time it possesses elasticity in a slight 
degree. 

781. H. B. Bartow, Manchester, “ Healds for weaving."—A communica- 
tion. — Dated 14th March, 1872. 

This invention consists in making wire healds of wire, plated or tinned 
with any non-corrosive metal, which prevents such heads from oxidation 
or rust; it is particularly adapted to the healds patented by Darius Chase 
| Brown, September th, 1867, No, 2551, but it is equally advantageous 

when applied to all healds made of metal. The inventor’s improvements 
| in heald shafts consist in making them entirely of metal, and in order 
to make them light and strong he forms the top and bottom staves hollow 
of a single piece of metal, or of two or more pieces riveted or otherwise 
secured together. 
792. R. CLacnar, Glasgow, N.B., “ Presses for pressing cotton into bales.”"— 
A communiction.—Dated 15th March, 1872. 

The feature of novelty which constitutes this invention is the fc orming 
of the bed-plate or the follower with one or more ‘‘ gaps” to enable one 
portion of the bale to be compressed and lashed first, while the other 
portion is pressed at the time the former is being lashed, thus effecting 
considerable economy of compressing power. 

815. F. Jounson and W. Hatcuman, London, “ Fabrics for umbrellas.” 
Dated 18th March, 1872. 

The fabric is made of double thickness and strength at the parts most 

subject to friction in one case, and to strain or tension in another cuse. 














Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 

725. R. Epwarps, Decl, Kent, ‘‘ Portable and self-propelling engines.”~ 
Dated 9th March, 1872. sinnei 

Extending the side plates of the fire-box of portable engines forwards 
and upwards and carrying the crank shaft therefrom ; the same arrange- 
ment of plates may be used in self-propelling engines. Arranging the 
gearing for two speeds on one side of the engine without overhanging the 
pinions more than once their own width. Gearing a counter-shaft with 
the crank shaft for the purpose of driving the hauling arrangement. 

728. T. Perkins, Hitchin, Herts, E. Faux, Yaxrley, Huntingdonshire, und 
S. W. Campatn, Deeping Saint Nicholas, Lincolnshire, ** lnplements for 
cultivating land.”—Dated (th March, 1872. 

This provisional specification relates, First, to the steam winding 
apparatus ; Secondly, to the guide pulleys for leading the rope on to the 
winding drums; Thirdly, to the pulley carriages on the headlands; 
Fourthly, to an implement in the nature of a cultivator or harrow. : 
754. J. Simpson, Wortley, “Protecting growing celery and cardoons.”—Dated 

12th March, 1872. 

This device consists of a collar, preferably of stout brown paper from 
3in. to éin. deep and about %in. long. It has a hook at one end to take 
into holes at the other end. It is slipped over the plant and fastened ; 
as the plant increases in thickness the collar yields by the book pulling 
through into another hole. 

785. J. Cottiner, Manchester, “‘ Reaping and mowing machines,”—Dated 
14th March, 1872. 

This invention consists in giving to the knives or cutters of reaping 
and mowing machines a forward or oscillating motion in addition to the 
ordinary sliding one, in order to imitate the double movement given to 
knives when they are skilfully used by hand. The knives or cutters of 
the machine are fixed to a bar placed in guides, and on this bar there are 
plates having curved slots in which there are bowls or rollers placed on 
pins fixed to the finger plate of the machine, and the bar is connected to 
a crank in the usual manner, and when the crank revolves by the travel- 
ling of the machine, the knives or cutters have the compound motion 
given to them and reap the corn or mow the hay or grass with greater 
ease and expedition than in the old machine, even when the knives are 
worked at a slower speed. The main object of the invention is to give 
the compound motion to the knives, and this can be effected not only by 
curved slots, but by cranks, cams, and other mechanical means. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
761. 8S. Dearos, Harlow, Bvsex, “‘ Apparatus for heating water for warming 
conservatories, &c.”— Dated 13th March, 1872. 

The chief feature of novelty in this apparatus is a close coil of piping 
arranged above a grating in a cylinder or other close structure, so as to 
form a jacket to the fuel upon the grating. This coil is in communi- 
cation with the ordinary flow and return pipes for the hot water for 
warming the building. The cylinder has an ordinary air inlet and a flue 
to carry off the products of combustion, 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder. 


In- 
re , 
struments of War for Coast Defence, Gun Carriages, dc, 

718. C. W. Lancaster, London, “* Shot, shell, dc.” —Dated 8th March, 1872. 

The improvements consist in forming two, three, or any number of 
apertures, channels, grooves, or recesses in the side walls - f the missile, 
which apertures, channels, grooves, or recesses may lead into or com- 
municate with other recesses or channels which may be at right angles 
or not with the first set of channels. Into the first set or the second set, 
or into both, are cast or otherwise arranged strips plugs, or of 
the same or of different metals, so that the force of shall 


| cause the strips or or a portion thereof, to become and 
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jections for takin into the grooves of the bore, or the grooves and the 

cylindrical portion conjointly. 

762, A. M. CLark, London, “ Improved battery gun.”—A communication.— 
Dated 13th March, 1872. 

The principal characteristic of this battery gun consists in its sliding 
barrels arranged side by side, and caused to move either separately or 
together back and forward. The backward movement of the barrels pro- 
duces the explosion of the cartridges, while their forward movement 
allows of the empty cartridge shells being discharged. The invention 


front and rear or otherwise to sustain the strain and to keep the same 
in an upright position for effective use, substantially as herein described. 
Seventhly, the patentee claims the said surfzceand t gh lacing devices 
when coated with nickel, substantially as described for the pu 

specified. Eighthly, the patentee claims the arrangement and m 
lacing apparel by means of a row of eyelets and a through 

overlaying flap in combination with a row of lacing buttons or their 
equivalent and surface lacing on the contiguous overlaid surface of the 
apparel, substantially as and for the purposes described. Ninthly, the 
tentee claims the said surface lacing devices in combination with 


e of 
an 








also includes, among other improv: ts, loadin > 
of reciprocating carriers for conveying the cartridges to the barrels, and 
firing mechanism, consisting of hammers, springs, and rotary eccentrics. 
Also a cartridge distributor, consisting of an arched box divided into 
vertical chambers, and provided with a sliding bottom that is withdrawn 
as soon as the box has been applied to the gun. 





Class '7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 


733. 8. IL. Honors, Boston, U.S., ‘* Trimming or burnishing the soles and 
heels of boots and shoes.”---Duted 9th March, 1872. 
The first portion of this invention consists, First, and primarily, in the 


combination with a jack or holder for supporting the boot or shoe of a 
revolving trimming or burnishing tool, actuated by suitable mechanism 
and mounted upon a flexible or jointed frame or arms operating in such 


manner that either the trimming or the burnishing tool may by means 
of said frame or arms be brought to bear at any desired point at any 
angle upon the edge or bottom of the sole or heel of the boot or shoe in 
the jack. By the employment of a flexible or jointed tool carrying frame 
the machine becomes not only a trimming but a burnishing or “‘ setting ” 
apparatus. ‘The Second portion of this invention consists, firstly, in the 
employment of a stationary shield or lip recessed upon its obverse or 
iuner side to receive the outer end of the cutter head, and the shallow 
annular flange making part of the latter, the purpose of the said lip or 
shield being to enter and traverse the seam between the sole and upper, 
and protect the latter from accidental injury, while the purpose ms the 
latter is to prevent the formation of a rough burr upon the inner edge of 
the sole; the lip or fange being stationary in order that it may retain so 
low a temperature as to insure the upper against the injury now resulting 
from the heat generated by the friction of a rapidly rotating disc upon 
the sole edge. semen in a method of indenting, scoring, or chan- 
nelling, or otherwise reducing at intervals the perimeter of the cutter 
head or stock, in order to reduce the heat imparted to the said stock by 
its friction with the leather. And, Thirdly, in a peculiar mode of applying 
the cutting knives to the cutter head, and the preparation of the latter 

for the purpose, whereby the cutting edge of each knife is placed at a 

tangent to the periphery of the head and a drawing cut obtained. 

739. J. Dove, London, “‘ Metallic heels for boots and shoes.”—Dated 11th 
March, 1872. 

The novelty of this invention consists in making a metallic heel for 
boots and shoes, and is constructed of a thin piece of metal blocked or 
cast in moulds to suit the different forms necessary for boots and shoes. 
These heels can be covered with leather, gutta-percha, india-rubber, 

upier miché, varnish, or can be used quite plain, and can be attached to 
poots and shoes by screws or nails at the sides and back of the heel, 
they can be fastened in at the bottom by the screws or nails, or can be 
sewn on with hemp or wire by holes being made in the plate attached to 
the bottom of the heels. The inventor proposes also to make a plate 
with bosses to be sewn on or fastened by screws or nails to the boots 
and shoes, when the leather is not sufficiently strong to hold the screws 
or nails. 

748. F. D.Saroent, London, “ Cornice poles and roller window blinds.”— 
Dated 11th March, 1872. 

The features of novelty of this invention consist in making cornice 
poles and the rollers of window blinds as a telescope, to enable them to 
be adjusted to any width of window. Also in arranging the window 
blind roller inside the cornice pole, and making a long slit in the pole 
for the blind to pass through. 

756. W. L, Anperson, London, “‘ Fastening gaiters.”—Dated 12th March, 
1872. 

This invention consists in fastening spring leggings, gaiters, and 
similar articles by the combination of two (by preference three) or more 
slots and rotary metal buttons, one of the slots being made trans- 
versely to the spring and the other longitudinally, with a view to pre- 
vent any longitudinal motion or displacement or the springs or edges 
of the legging. It further consists in so constructing the rotary 
buttons as that they shall be checked in their revolution by means of a 
pin stop or other equivalent device which will prevent the said buttons 
making more than a-quarter of a revolution, thereby greatly facilitating 
the operations of fastening and unfastening the article, 

W. A. Smirn, Princes-street, Hanover-square, London, “ Improved 

purse-glove.”—-Dated 12th March, 1872. 

The features of novelty in this invention consist, First, in making the 
purse independent of the glove, instead of making it in the palm of the 
glove, as heretofore practised. Secondly, in adapting a piece of elastic 
to the purse, and fixing it to the palm of a glove as to enable the purse 
to be drawn upwards. The following will serve as an example of the 
manner of manufacturing purse gloves according to this invention. The 
purse, which may be of any suitable material, is fastened to the inside or 
palm of a glove, and on the oy and between it and the glove is fastened 
a piece of elastic tape to admit of the purse being drawn upwards to 
within about half the length of a railway ticket. On the top of the purse 
is fastened an elastic band or flap to secure the ticket or other article 
from being exposed or dropping out of the purse. The aforesaid elastic 
tape acts as a spring in a downward direction, thereby keeping the con- 
tents of the purse perfectly secure. 

760. R. W. Lane, Southampton-buildings, London, “‘ Manufacture of boots 
and shoes and in apparatus therefor.”—A communication.—Dated 12th 
March, 1872 

This invention is divisible into four heads, viz., First, an improved 
method of cuttifig the soles of boots and shoes from the side of leather, 
whereby the out soles, necessarily required to be of the best part in 


759, 


botton-hoies in the apparel as a new upright eccentric button, substan- 
tially as and for the purpose specified. 





Class 8,-CHEMICAL. 


Including Special Chemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

694. J. C. Len, Litlteborough, Lancashire, “‘ Recovering oil and other useful 

matters from soapsuds, dc.” —Dated 7th March, 1872. 

Soapsuds or scourings are treated with the exact amount of acid requi- 
site to liberate the fatty acids in the form of ‘‘magma.” The said 
magma is placed on filters, and is then treated with acid and alkali in the 
ustial manner, and is pressed with the aid of heat to separate the fatty 
acids, The fatty acids are distilled in stills lined with a metal or alloy 
not acted upon by oil, a steam jet or exhauster assisting in the discharge 
of the vapours. Incondensable gases are discharged by a steam jet into 
the outer air or into a furnace. The water remaining after the liberation 
of the fatty acids is evaporated in a vacuum pan to a dry residue, from 
which ane 6 matters may be extracted. Sewage, blood, stale fish, and 
similar matters may be desiccated by the same means. The “cake” left 
in the press is decomposed in retorts to obtain ammonia or carbonate of 
ammonia, 

715. J. Garnert, London, “ Production and decomposition of anhydrous 

chlorides, d&c.”--—Dated 8h March, 1872. 

The features of novelty of this invention consist in a arene J upon 
earths containing aluminium with electricity, and in apparatus of novel 
and — construction, which can only be understood by reference to 
the drawings and specification of said invention. 

730. R. H. Patrerson, London, “ Purification of coal gas.”—Dated 9th 

March, 1872. 

This invention relates to the purification of coal gas from sulphur in 
other forms than sulphuretted hydrogen by means of sulphide of calcium, 
while the carbonic acid is also reduced with corresponding improvement 
in the semper” om, Late of the gas; also the lime on being emptied 
from the purifiers having been mainly converted into carbonate is much 
freer from offensive odour than lime as ordinarily used. 

812. E. Grsov, L. Dusart, and C. Barpy, Faris, “ Converting starch into 

gum,” —Dated 18th March, 1872. 

This invention relates to tte conversion of starch and ether feculent 
and cellulose substances into gums or saccharine matter by subjecting 
them for several hours to the action of slightly acidulated water ina 
close vessel heated by a steam casing or coil. 





Class 9,-ELECTRICITY.—None. 


Class 10.-_MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


697. J. W. Carter Peckham, Surrey, “‘ Marking on linen.”—Dated 7th 
March, 1872. 

The linen stretcher is a turned block of wood about 6in. round and 
2in. deep, more or less. It differs from all other linen stretchers in one 
respect only, and that is, the top part is hollowed out to prevent the linen 
when being marked touching the centre or any solid substance in the 
centre of stretcher. 

699. J. ARNOLD, London, “‘ Administering medicines to horses, dc.” —Dated 
7th March, 1872. 

This consists of a tube with a packed piston and a rod. The tube is 
made bell-mouthed at one end, into whicha flexible mouthpiece is inserted. 
The piston-rod is moved to and fro by a finger piece, and a button is 
attached to the end of the rod, which is free to move up and down in the 
flexible mouthpiece. The ball is placed on the button; the flexible 
mouthpiece is inserted in the animal’s mouth, when the ball is driven 
down its throat by the rod without any perceptible noise being made to 
frighten the animal, and the flexibility of the mouthpiece prevents any 
injury to the animal. 

701. A. M. Ctark, London, “ Horseshoes.”--A communication.—Dated 7th 
March, 1872. 

The shoes are made wholly of vulcanised india-rubber or other equivalent 
substance, or partly of the same and partly of steel or iron wholly 
enclosed in the rubber, which forms the lower wearing part, and the 
steel or iron the upper part, the rubber and metal being fastened together 
by rivets, screws, or in other suitable manner. 

707. E. OzANNE, Guernsey, “‘ Opening and shutting gas valves.”—Dated 7th 
March, 1872. 

This provisional specification describes a mercurial governor, also 
acting as a cut off valve. It is caused to open and close from a distance 
by electricity ; the electricity also may ignite the gas. 

710. G. T. BousriEetp, Brixton, Surrey, “‘ Sewing machines.” —A communi- 
cation.—Dated 8th March, 1872. 

This invention is entitled improvements in sewing machines, and the 
patent describes certain improvements in that class of sewing machines 
in which the loop of needle thread is drawn out and over a bobbin 
by means of a revolving hook, some of which are also applicable for other 
purposes. The — describes certain improvements in the form of the 
revolving hook, by means of which the extended loop of needle thread, 
after it has slipped around the bobbin of lower thread, may be easily 
drawn up and also prevented from catching upon the hook, these im- 
provements requiring inspection of the drawings in order to be clearly 

derstood. It also describes the hook as revolving with a velocity 





quality of the sole leather, are reduced in length, and a piece 
of leather can be used to complete the sole. Secondly, an improved die 
for cutting the soles from the side of leather adapted to the method 
above mentioned, for the purpose of cutting either full length soles or 
shortened ones, and it also provides that the same die may be used for 
cutting “tap” and ‘“‘slip” soles. Thirdly, an approved apparatus for 
trimming the soles cut to the exact form required, so that when attached 
to the boot or shoe no further tri ing is y. The patentce takes 
the ordinary die now in use and adds thereto cross knives. These knives 
are made separate from the die, and may be adjustable or attached at 
certain fixed intervals. Fourthly, an improved apparatus for trimming 
the soles and heels to the exact form required after they have been 
attached to the boot or shoe. The patentee uses an apparatus arranged 
with suitable oper for grasping or holding the boot or shoe on a 
suitable sole and heel plate, and tools are connected and arranged to be 
used in trimming off the sole and heel to the size of the sole and heel 
plate. The said invention has for its objects a saving in the amount of 
waste arising in cutting up the side of leather into soles, and a reduction 
in the amount of labour in the finishing of the soles and heels of boots 
and shoes when finished. 
775. W. Paruiser, London, ‘‘ Boots and shoes.” —Dated 14th March, 1872. 
This invention relates to the facture of hi de boots and 
shoes with middle soles, which can be used when the outer soles are worn 
and removed, or to which new outer soles can be attached ; also to the 
fixing of the socks or inner linings by stitching, and to fixing hob-nails 
by riveting in the outer soles before they are attached. 


786. W. R. Lake, London, ‘‘ Boot and shoe heels.”—A communication.— 
Dated 14th March, 1872. 

This invention relates to so constructing heels for boots and shoes that 
they aro adapted for special service and are rendered more durable than 
those of ordipary construction. oe to the said invention the heel 
tap is constructed in such a manner that it can not only be shifted from 
boot or shoe to another, and thus secure a true and even wear on each, 
but can be wholly reversed so as to present alternately two distinct 
wearing surfaces. A metallic socket plate or shell is to be united either 
to the heel of the boot or shoe directly to the sole of the boot or to an 
intermediate heel-like structure. 

2707. G. T. Bousrietp, Brixton, Surrey, “ Lacing devices, &e.”—A com- 
munication. —Dated 12th September, 1872. 
First, the lacing button, with a double convex head, a double-clasped 
neck or shank, and with two spurs at the front and one at the rear, in 
bination, stantially as shown and d ibed. Secondly, the 
patentee claims the combination of the hook with two fastening pron 
in front, and the button head with a back stay and a fastening prong 
the rear of the hook, substantially as shown and described. ly, the 
patentee claims, in bination with a suitable surface lacing device, 
the ar t of two fastening prongs or spurs at the front anda 
third at the rear of the same, and in combination with a back stay or 
support, substantially as herein shown and described. Fourthly, the 
patentee claims the offset j, j, in the back a 4 as and for the 
specified. Fifthly, the patentee claims the back plate or bearing & (Figs 
28, 29, 30) as described, and in combination with the neck, , or 
hook, and the rear-fastening prong, substantially as shown and deseribed. 
Sixthly, the patentee claims the mode he described of cutting, 
shaping, and bending a sheet metal blank so as to be doubled, and be 
capable of producing and c together a rounded form on both sides 

















of a button or like device, ther with means for fastening at both 





which varies during the same revolution, and a differential motion or 
apparatus, by means of which, when two shafts have their axes parallel 
to each other, the driving shaft revolving with a velocity constant during 
the same revolution may cause the driven shaft to move with a velocity 
varying during that same revolution. ‘‘his apparatus consists of a disc 
having two slots in it, and laying between the ends of the two shafts 
with its axis out of the line of one or both of the shafts. This disc is 
revolved by acrank pin on the driving shaft — into one of its slots, 
and the disc actuates the driven shaft through the intervention of the 
other slot, which revolves a crank pin embraced by that slot and secured 
to the driven shaft. The disc called in the patent a differential disc may 
be adjusted so as to be near to or further from the axial line of the driving 
and driven shafts, so that the ratio of their velocities may hanged 
The patent also describes a loop former or opener acting in conjunction 
with the cloth to open the loop or needle thread as the needle rises, and 
to throw the same with certainty in the path of the revolving hook. 
This loop opener is a bar which lies behind the heedle, and is mounted 
on a sp! —— rides on the top of the hook, and it is provided with a 
notch or slit open towards the needle, and is so located that the end of 
the slit rests against the thread c.rried by the needle as the needle rises. 
Further, in this machine the needle is a straight one, and it is ferred 
to actuate it as is usual in shuttle machines by contrivances which cause 
the needle to pause in its ascent or move slightly downward while the 
revolving hook is drawing out the loop of needle thread. i machine 
is also provided with a take-up apparatus, and it is stated that it has 
been contrived, as a whole, for the purpose of producing a machine on 
the Wheeler and Wilson system, which will sew leather and heavy fabrics 
as well as light ones, and will permit of the use of a bobbin holding as 
much or more lower thread than the bobbins of shuttle machines. 


713. 8S. LitrLesonns, London, ‘‘ Improvements in that part of harness called 
the pad to effect the instantaneous release of the horse when fallen from 
accident.” —Dated 8th March, 1872. 

Making the gullet plate of the pad in sections instead of in a whole 
piece, and securing them by the screws of the “‘ tearets,” which on being 
unscrewed separates the pad and releases the horse from the harness. 
719. J. G, Harrison, Birmingham, “ Gridiron steps for carriages.” —Dated 

8th March, 1872. 

According to this invention the frame and transverse bars of the step 
are made of malleable cast iron or annealed cast iron, and the stem by 
which the step is connected to the carriage is made of wrought iron. 
The wrought iron stem is made by forging, and the said stem is placed 
in a mould and the frame and transverse bars cast uw) it. The cast 
peties of the step is afterwards annealed or decarbonised, the wrought 

ron stem being protected from the injurious action of the cnneaiing 











material du the annealing process. Gridiron steps for carriages made 
ding to this i tion are stronger and less liable to get out of 
order, and are less costly in manufacture than steps made in the ordinary 


Way. 
720. F. Trotman, W. Turner, and W. H. Ryves, London, “ Closing and 
opening bottles.”—Dated 8th March, 1872. 
Self-opening and self-cl fittings having a cover with weighted stem 
thereto, the stem or the w eee aoe 
fittings, so as without the ada| Ne phew 


guide pins =e to cover. Sometimes mg the stem by con- 


necting the pins of the cover with the weight. Sometimes replacing 
the stem by the guide pins through a ring guide and carrying 
aring weight. Sometimes the w in two guides. Also grooving 
the weight or forming it of a star-like section for easier of the 
contents of the bottle. For soda water and such like bot the employ- 
ing a hanging elastic pisten within the bottle without stopple at the 
mouth and without a central rod for supporting the piston, but the piston 
being supported by three or more longitu wires or rods, Also remov- 
able external clip fittings (for necks of bottles) with hinged cover or 
— and with locking clasp staple or fastening to the same. Guard 
or locking appliance to tt’s er-becr and soda-water. bottle fit- 
tings (the subject of letters patent No. 2708, 1868), to prevent acci- 
dental displacement or stopple-pad or piston. 

723. T. D. T. Sparrow and C. G. Spencer, Londm, “ Boomerang.”—Dated 

9th March, 1872. 

The novelty in this case consists in forming the boomerang with two 
or more blades radiating from a common centre; and a mechanical 
apparatus consisting of a lever, spring, and trigger for projecting the same. 
724. J. J. Grinciyton, London, “ Preparing the several products of the 

coffee bush 80 asto turn the same to use as articles of food.”— A communi- 
cation.—Dated 9th March, 1872. 

The decoction or infusion of the several products of the coffee bush so 
as to turn to use as an article or urticles of food the coffine contained 
therein, either mixed with or separated from the coffee 
727. J.F. ei Farquuart, London, “ Lighthouse and other lamps.”—Dated 9th 

March, 1872. 

This provisional specification describes a means of equalising the dif- 
ferent currents of air which supply argend burners with multiple wicks 
or otherwise. Also a peculiar construction of chimney and means of sup- 
plying oil. Also a method of preparing wicks by compression. 

729. J. A. ANDERSON, London, “‘ Preserving the cargoes of ships.” —Dated 9th 
March, 1872. 

This invention, which has for its objects the preservation of the cargoes 
and the extinction of fire in the holds of ships, consists First, in the 
application of fans, force pumps, injectors, or other similarly suitable 
——— for forcing into the hold of the ship, through suitable pipes or 
tubes, a stream or current of fresh or dry air for the prevention of either 
damp or overheating in the cargo, and it is thus preserved during the 
voyage ; and for the extinction of fire in the holds of ships it is proposed 
to inject thereinto by either of the said apparatus, and ugh the said 
pipes or tubes, a stream or current of gas or , which has the effect of 
choking out the fire. Or instead of introducing gas or gases into the hold 
a jet or jets of steam may be introduced by suitable pipes leading from a 
boiler or steam generator, or short pipes from the boiler may be connected 
with the aforesaid pipes for oe the gas or The pipes 
leading into the hold may be fitted with taps or cocks and valves for 
regulating and retaining the 'y proportion of air, gas, or steam. 
732. A. Jounson, New York, U.S., “‘ Machines for rolling metal.”—Dated 

9th March, 1872. 

The inventor uses a pair of rolls of which the surface of one is smooth, 
and that of the other studded over with protuberances. e rolls have 
an inner solid or tubular cylinder, and an outer shell composed of a series 
of removable segmental plates. The segmental plates are studded on 
their convex surfuces with the projecting heads of rivets, whose shanks 
pass into said plates. The rolls have an interior tube of sheet metal cor- 
rugated longitudinally, an exterior shell of plain metal, and an inter- 
mediate cylinder of cast metal, The journal bearings of the hollow rolls 
have aconnecting tube. He casts the hollow cylinders arounda sheet metal 
cylinder filled with water, and inside of an outer tube, with water 
surrounding tl Hi bines with the hollow journal arubber head, 
a metal head, a bisected sleeve, and tube. The tube is provided with 
collars ; the tube is bined with a g d head and slotted standard. 
There are a screw, screw sleeve, flange, washer, key, and wheel for 
adjusting the rollers. Wheels are enclosed within a casing, and steam is 
applied to the outside of the same. An adjustable triangular block is 
arran, between the said wheels to divide the steam. He uses a boiler 
provided with a flange and screw threads at each end, in combination 
with heads having on their inner sides an inner and an outer screw 
flange. A central tube is screwed into the headsof the boiler. He uses 
a safety valve with a slotted tube, a grooved seat, and screw cover. He 
also uses an auxiliary boiler provided with tubes connecting with the 
hollow rollers and with the main boiler. 

734. W. R. Lake, London, ‘' Propelling vessels and operating machinery.” — 
A communication.— Dated 9th March, 1872. 

The said invention is based on the union or combination of the 
following points :—First, the creation of a vacuum within a column by 
means of steam for the purpose of raising water from the sea, or from a 
river, lake, well, or cistern to the height of 32ft.; Secondly, the utilisa- 
tion of the fall of this elevated water to drive a turbine which becomes a 
recipient of motive power; Thirdly, the application of this turbine for 
propelling vessels or for driving machinery. 

735. C. W. Harrison and A, H. Harrison, London, “ Heating and cooking 
by gas.” —Dated 9th March, 1872. 

The novelty of this invention consists in the general construction of 
the apparatus which can be used either for cooking or heating purposes, 
consisting essentially in an open chamber provided with one or more gas 
jets for generating the required heat, and reflecting and radiating plates, 
and so constructing such chambers that any number of them may be 
readily built together; in combining with the said chamber 
boiling, and s' g vessels, in supplementing for the last named 
purposes the heat from the chamber by one or more conical atmospheric 
gas burners ; in heating water by improved means for utilising the heat 
applied in attenuating the gas on its way to combustion; and when the 
said apparatus is not required for other use, in applying thereto suitable 
reflectors for heating the atmosphere of rooms. 

737. F. H. Ocree, Salford, Lancashire, “ Dentists’ busts.”—Dated 11th 
March, 1872. 

According to this invention dentists’ busts are formed with the mouth 
slightly epen so as to show the teeth. Two or more of the teeth are 
mounted on rocking levers actuated by clockwork so as to disappear at 
intervals. 

738. G. W. Wiayer, London, J. Witttamson, Stockport, “ Dry-closets, dc.” 
—Dated 11th March, 1872. 

This invention relates to the mechanism used in dry closets and com- 
modes, and consists of arrangements for imparting the wr motions 
to the hopper bellows or other apparatus, by means of which the deodo- 
rant or a ‘bent used in such closets or commodes is distributed over 
the excreta deposited therein, and the said invention is aaney 
applicable to the closet known as the universal dry closet, for whic 
letters patent bearing date 22nd September, 1871 (No. 2497), were granted 
to John Williamson and William Glazier. One arrangement consists of a 
lever of the first order working in a vertical plane, one end of which 
lever bears against the underside of the seat, the other end being turned 
upward or downward, or both, and having in the part so turned a slot 
made at any angle to the lever other than a right angle. This slot 
en; with a pin affixed to the bellows or oy to which recipro- 
cating or oscillatory motion is im: by the lever when pressure is 
— to the seat. When a pull dle is used for actuating the mecha- 
nism a lever of the third order is used. 

742, J. B. Denton and R. Fiexp, London, “‘ Filtration of sewage.”—Dated 
llth March, 1872. 

This invention consists in regulating automatically the quantity of 
liquid discharged over a given area of land by causing the liquid to flow 
first into a tank capable of holding the exact quantity which it is desired 
to deliver on to a given area of land, and when the tank is full it is dis- 
charged automatically by a syphon on to the land, the tank is then 

n filled and discharged either to the same or another plot of land. 

en the liquid consists of sewage the solid portions are separated from 
the liquid in a separa’ iber before entering the tank, and the 
accumulated solid matter may be removed from such chamber by appa- 
ratus actuated by the flow of liquid from the syphon. Several such 
tanks may be employed in combination to be filled in rotation, and the 
valves or sluices for directing the liquid alternately to the different tanks, 
as also the sluices for directing the liquid alternately to the different 
tanks, asalsothe sluices for directing the liquid on to different plots of land, 
may be also actuated by the flow of liquid from the syphon. 
743. Ron * te Birmingham, *‘ Stoppers for bottles and jars.” —Dated 11th 

‘arch, 1872. 

This provisional specification describes stamping a sheet of metal to a 
U form, and a lying to it a suitable cover. A strip of cork is cemented 
around the cy A 
745. A. Srrauss, London, ‘Indicating the height of bilge water in ships and 

vessels.” —A communication. —Dated 11th March, 1872. 

This inventicn consists, mainly, of a valve composed of hollow discs, 
each one being fastened to the other, to form an air vessel. This vessel 
is open at one end, and its nozzle has a flexible tube for forming tlie con- 
nection between the bilge water space and a dial or indicator in the 
captain’s cabin. , 
747. E. F. R. Lucas, Penntelds, Wolverhampton, “ Coking of pitch.”— 


Tis invents apne hwy ats, First, in the production of pitch coke of 
vention e uction e 
uality, by subjecting the pitch in a muffie-oven to the influence 
tome, heat, and gases evolved from the fuel employed ; and, Secon: 
the manufacture of chrysen and anthracen from coke-oil or pitch. 
749. A. Browne, “ Machine for sewing gloves.”—A communica 
tion.—Dated 11th March, 1872. 
The features of novelty of this invention consist in sim) the 
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750, J. H. Jounson, London, “ Apparatus for separating or sorting 
various substances.”—A communication.—Dated 12th March, 1872. 

This ts of a peculiar swinging or oscillating trough 

with cylindrical bottom and zigzag shaped sides for separating or sorting 

substances of different gravities, such as grain, ores, and the like. 

751. W. Ross, Halesowen, Worcestershire, ‘‘ Treating waste boiler plates.”— 
Dated 12th March, 1872. 

According to this invention the said waste plates are utilised, and gun 
barrels e therefrom, by first rolling the plates so as to flatten them, 
and in part remove the scale or oxide, next clipping the edges of the 
plates #0 pre’ , 80 as to remove the in which the 
rivet holes had been made, next marking and cutting from the plates 

ieces to form “ barrel moulds,” and finally heating the ‘‘ moulds” 

redness and rolling them into a trough form. By the last treatment 
the remaining portions of the oxide are removed, and the mould is in a 
fit state to be welded into a gun barrel. To utilise the said plates for 
making nail rods, the plates are rolled, clipped, and pieces cut therefrom 
as before described, and the said pieces are afterwards heated and passed 
between slitting rolls and converted into rods suitable for the manu- 
facture of nails, 
753 8. and J. Gipson, Hebdenbridge, Yorkshire, “Sewing machines.”-— 

' Dated 12th March, 1872. ’ 

The inventors construct the plate which covers the shuttle after its 
being deposited on the shuttle carrier with a hinge thereon, and on the 
underside of the plate is formed a projection, the latter serving as a part 
of the shuttle race or course, and they actuate the shuttle carrier by 
means of a crank formed on the prime moving or first motion shaft of 
the machine. 


755. 8S. BarToN, jun., London, “ Rose and nozzle or jet.”—Dated 12th March, 
1872. 


4 +, ai: 





According to this invention the inventor combines a rose and jet nozzle 
with other parts in such manner that the water can at pleasure be caused 
to issue through the rose or the nozzle, and so that by turning the 
rose and the nozzle partly round on the part on which they are 
——— the passage to the one is open whilst that to the other is 
closed. 





THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE COLLAPSE OF HIGH PRICES: New quotations of first-class 
touses ; A declared drop of £2 in finished iron— BEST PIG IRON 
TO COME DOWN £1 AT QUARTER-DAY—COAL LOWER--STONE IN 
BETTER SUPPLY—NEW SAMPLES—THE SUPPLY IN THIS DIS- 
tRicT : How to be increased—THE DRAINAGE OF THE COLLIERIES 
—Proposal to go to Parliament for compulsory powers—W HAT 18 
NEEDED: Who should be consultd—THE GENERAL TRADES: 
Branches specified—SINGULAR BOILER ACCIDENT AT AN IRON- 
WORKS. 

Tue reaction in the iron trade has now fairly set in. The 

reduction of 15 per cent. in the quotations of the leading 

Sheffield firms has been followed by an even bolder step on 

the part of the finished ironmakers of standing in this part 

of the kingdom. For more than a fortnight the leading 

proprietors of mills and forges have seen the necessity for a 

reduction in prices if orders were to be obtained, and great 

advantage was not to be given to our competitors in 

Belgium and elsewhere, but they have delayed as long as 
ssible to alter their quotations. A conspicuous drop can now, 

owever, be no longer delayed. Some time ago a meeting of the 

Ironmasters’ Association would have been called, and that course 
of action determined upon which would have been applicable to 
the whole trade. There is now, however, no association so far 
as it relates to the declaration of prices. Individual firms are left 
to declare their own prices. But inasmuch as the experience of 
one is mostly the experience of all, when the necessity for an 
alteration has appeared to one firm it has appeared likewise to 
others. 

Hence no difficulty is found in practice in several individual 
firms coming to an arrangement one with the other by which all 
shall be guided. Such an arrangement has just been effected by 
houses of note in the finished iron department. They have 
resolved to reduce the price of their commodity £2 a ton. 

To-day (Thursday) therefore Staffordshire bars, made by what at 
one time it was the thing to term “list” houses, are £14, hoops 
are £15, and sheets (singles) are £18 a ton. In these quotations 
the usual difference has been observed as to hoops, but it is still 
attempted to keep the greater difference that has throughout most 
of this year been observed between hoops and sheets. The diffe- 
rence has, however, been gradually becoming less, and it may 
continue until the old proportions have returned, for whilst 
singles had risen as high as to £25, still they had by last week 
come down to £20. But even after that gradual drop they are 
declared down another £2. 

The boldness of the action which most of the ironmasters of this 
district are pursuing occasioned no little surprise on ‘Change this 
afternoon. Some such action had been contemplated, but it 
was not by the majority of the buyers thought likely to be taken 
till the quarterly meetings next month. By reducing their prices 
now finished ironmakers may hope to get their next quarter’s 
supply of pig iron at lower rates than would have been otherwise 
demanded. Nor will they be disappointed. It will be impossible 
for pigmakers to keep up the prices they are now demanding— 
prices which were mainly founded upon the quotations for finished 
iron. All this the pig iron firms have been expecting, and a 
leading firm in this part of the kingdom, who have for many 
years supplied the makers here of best finished iron with their 
chief supplies of pig, will be prepared to reduce their prices in 
next quarter’s transactions to the extent of £1 a ton. 

All parties are, therefore, doing their utmost to keep the trade 
in the district, and to entice the holders of orders to give them 
out. What upon these people and also upon the makers of the 
inferior iron may be the effect of this sudden drop in quotations 
of first-class houses was the occasion of much debate this after- 
noon. It was not thought that specifications will be parted with 
till further reductions have been declared ; and, as to makers of 
common iron, both pig and finished, why their condition is not to be 
envied unless the prices of materials can be brought down as 
rapidly as they have gone up. 

Will they? was the query widely put to-day. At present a 
plentiful supply of forge coal is to be had at 12s, a ton, and the 
Yannock Chase best deep coal that had been quoted 20s, could 
have been secured at 16s. 

Ironstone was easier and in somewhat better, though not abun- 
dant supply. At the same time new samples continue to be 
offered. This afternoon there was a Cornish magnetic ore shown 
containing 65 per cent. of metallic iron, a Cornish hematite 
possessing 53 per cent., a Devon hematite containing 60 per cent., 
and a fourth sample which possessed 47 per cent. of metal. Some 
of them were evidently more suited for the greater than the 
smaller furnaces; and the last tioned manifestly con- 
tained rather a heavy proportion of sulphur. 

Both more ore and more coal it is desired to produce in our own 
district, _ With this view a great meeting of coalmasters and 
others will be held in Wolverhampton next Wednesday, to have 
laid before them a scheme for the compulsory draining of all 
collieries in South Staffordshire and East Worcestershire that are 
under water. It is hoped that no work of this kind willbe entered 
upon without the assistance of Mr. E. B. Marten, C.E., of Stour- 
bridge, who has studied the question wach) past. 

The scheme most likely to succeed would be one seeking general 
powers to watch the p where water gets in, and the streams 
and canals passing off the district. The rate for this would be a 
mere trifle on all the collieries. As to the districts drowned, each 
must be treated separately, and only those coalowners benefited 
must be made to pay. e rate should depend on the cost of 
draining each “‘pound,” and should be adjusted to the circum- 
stances of each colliery. Those who have no water difficulty 
peg — under 4 ao ment. noes powers should be 
gen and only to apply where a majority or a certain portion 
of the owners wished it. Capital will be op and this should 
be found on the joint-stock principle, but the dividend should be 








limited. Without this pecuniary interest there would be no 
persons sufficiently interested to push the matter on or to find 
the money to set the work going; but they could scarcely do any 
good without compulsory powers to enforce the matter on the 
unwilling but benefited minority. Mine drainage is a necessity 
in this district, but there will be as much opposition and as many 
diverse opinions as existed before the drainage of the fens of 
Lincolnshire was accomplished. F 

Activity is generally observable at most of the factories, but it 
is almost exclusively upon old orders that the hands are occupied. 
The prices of nearly all the geods are too high for the consumers. 
This applies to goods of all the three leading metals—iron, copper, 
tin—and as the first and the last show signs of weakness, the 
usual result follows; even when some concessions are made con- 
sumers will not purchase, for the market is falling. If this con- 
tinues long, then orders will be much needed in most of the 
branches. 

The price which the makers of galvanised goods are compelled 
to demand if they are to uphold the quotations which the rise in 
iron values necessitates is effectually preventing new business of 
any conspicuous worth. All customers are withholding their 
orders wherever they can, and when ow! are obliged to order 
they send specifications for quantities that are exceptionally 
small, A foreign buyer who has been in the habit of taking 
galvanised corrugated sheets in lots of 50 tons is now ordering 
only five tons per lot. Makers who export on their own account 
are now chary of sending away in other than very small quanti- 
ties, believing that customers will only purchase at prices which 
it will not be safe to accept. 

The old orders for tin-plate and japanned goods are still suffi- 
cient to keep the manufacturers well employed. The tin-plate 
working branch continues to be more active, and at the establish- 
ments where the first-class goods are produced overtime is being 
worked. It is not likely that in this department there will be 
slackness for some time to come, so very low have stocks run in 
every direction. Less pressure is being experienced by japanners 
in respect as well of inferior as of best goods, Still the new orders 
that are arriving, coupled with those before in hand, are sufficient 
to keep most of the operatives fairly employed in all but the very 
cheap branches, such as those relating to common waiters, for 
instance. There the price of iron forms so important an item in 
the cost that the recent heavy advances have almost entirely 
stopped the new business. By one or two makers efforts are still 
being made to secure orders by offers somewhat below those that 
relate to firms who are resolved to make the best of the prevailing 
prices of iron. The advance in japan goods ranges from 15 to 30 
per cent. But even makers are prepared to divide the higher 
advance with their customers; the offers are not productive of 
hardly more work than it is believed would result from the full 
rise being demanded. 

The cheaper classes of locks, bolts, and keys are in only slow 
trade. Buyers will not purchase at current rates, and makers are 
mostly stocking. The difficulty with the men is over in those 
cases in which the masters have refused to concede the demand 
of their operatives. The men have found that they cannot get 
what they demand, and they have been obliged to return to work 
upon their employers’ terms. These are a concession of about 
10 per cent. on that class of work which has hitherto been the 
lowest paid. The masters, however, and notoriously some of 
them about Walsall who some time ago consented to give the men 
a considerable rise all round, are in a difficulty from which they 
are able to relieve themselves only by discharging some of their 
hands, The men no doubt soon will be only too glad to be re- 
engaged upon the terms of the masters just mentioned. The 
better class of iron goods, though not in brisk yet is in better 
request than the cheaper, and there is very little falling off in the 
first-class goods either of iron or brass. The keysmiths are not in 
active employment, and the high price of iron is interfering with 
bolts, which are only in quiet request. 

A seam in the mo | of a breeches flued tube firing boiler at the 
Chillington Iron Company’s works opened on Wednesday 
morning, and there was an escape of steam and water, and a 
displacement of the brickwork that enshrouded most of the boiler, 
that led to the injury of the engineman and three youths, one of 
whom will die. The seam was not overlapped, but a jump joint 
was made by a bar of angle iron, in which it is now found there 
was a flaw extending 2ft. Gin. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE COAL TRADE: Consumption in the blast furnaces. Efforts to 
overtake the demand—THE FIFESHIRE COLLIERIES AND PORTS— 
MINERS’ MEETING : Extraordinary statements—THE IRON TRADE: 
Continued activity—THE MALLEABLE IRON TRADE: Prospects 
for the future—THE TOOL TRADE—MARINE ENGINEERING AND 
BOILER MAKING—CLYDE versus INDIAN SHIPBUILDING—PRo- 
POSED NEW RAILWAY TO ARDROSSAN, 


Tue fact that the coalmasters in the North of England have 
refused to concede a further advance to their miners is accepted 
in Scotland as an omen of the approaching downfall of prices, all 
the more so that this refusal is taken in conjunction with the 
more abundant supply of fuel to the Cleveland furnaces, the 
downward tendency of prices, and the more regular working of 
the collieries. Still it may be some time before the reactionary 
movement which has commenced in Cleveland and South Durham 
travels as far north as Lanarkshire. For one thing, the Scotch 
furnaces consume a much larger quantity of coal proportionately 
to the output of pig iron than those of Cleveland. The consump- 
tion of coal per ton of iron smelted in the Scotch furnaces is 
rather over three tons on the average; in the North of England 
the proportion is much lower, owing chiefly to the greater preva- 
lence of the bell and cone system, and the utilisation of furnace 
gases. The production of the Scotch furnaces will, it is expected, 
reach about or over 1,300,000 tons for this year; and this shows a 
consumption of coal for the blast furnaces alone of something like 
4,000,000 tons, or more than one-fourth of the whole production 
of the Scotch csal-fields, which, according to the reports of the 
inspectors of collieries just issued, is shown to be about 15,000,000 
tons for the past year. 

Meantime the most vigorous efforts are being made to overtake 
the demand. The colliers are in many cases still troublesome and 
indolent, but the many new pits now being opened out, and the 
extra production likely to accrue from the operations of the 
several new limited liability companies that have recently been 
floated for the purpose of working hitherto undeveloped coal- 
fields, will assuredly make the supply much more adequate to the 
demand than hitherto. In several cases, indeed, coalmasters are 
beginning to stock, finding that consumers are unwilling to pay 
the exorbitant rates now exacted, and prefer to draw their sup- 
plies from England and the Continent. There are many straws 
to show that the wind is blowing in the direction of a cheaper and 
more abundant coal supply. 

The tendency to whee is, however, far from general. On the 
contrary, ironmasters still experience a difficulty in getting their 
full supplies, and all the collieries are as fully employed as they 
care to be. It is reported that the Fife coalwasters are about to 
advancetheir prices still further, but this report lacks confirmation. 
All the Fife ports are full of vessels waiting to be freighted, and 
complaints of delay in peeing cargoes are not at all infrequent. 
The extra demand for Fifeshire coals has stimulated coalmasters 
to undertake the sinking of new pits, and to meet the increasing 
shipping requirements of the principal ports new docks are in 
contemplation at Burntisland and West Wemyss. Fifeshire coal 





numbers 4500 members ; that the West Calder miners had obtained 
an advance of 2s. per day since June, and were asking for another 
rise of 18 per cent.; and that in the Stirling, High ate, and 
Linlithgow districts the prospects of the colliers were equally 
hopeful. An address was delivered by Mr. M‘Donald, the miners 
secretary, of which the least that can be said is that it was full of 
sophistries. He declared that in the Wishaw district the miners 
could not get continuous work; that there was not sufficient 
wagon accommodation to take away the coals as they were pro- 
duced; and that, as the masters refused to stack the output, 
the colliers could not procure regular employment. The 
speaker went on to try to make it appear as if the 
interests of the railway company and the coalmasters were 
promoted by thus restricting the production and _neglect- 
ing to provide for its removal. No better proof than this 
could be afforded of the sort of material upon which Mr. 
M’Donald operates. It is a well-known fact that although some 
six months ago there were complaints as to the scarcity of wagons, 
the Caledonian and North British Railway companies have made 
great exertions to remove this cause of impediment. During the 
course of the present year the Caledonian Company in particular 
have added very largely to its wagon plant, and the fact of their 
having taken over such a large portion of the coalmasters’ rolling 
stock enabled them more easily, regularly, and expeditiously to 
overtake the requirements of traders, so that, in fact, the latter 
have never been better served than during the last few months. 
It is quite possible, of course, that there may have been isolated 
cases of irregularity and inadequacy, and probable Mr. M’Donald 
has got wind of one of these as the groundwork of his sweeping 
charge. But really the reasonings and the allegations of the 
— president are not worth answering; they confute them- 
selves. 

Coming to speak of the iron trade, I have little more to sa 
except that it is in statu quo. Orders are freely coming to hand, 
the available furnaces are all in full operation, warrant stores are 
being reduced, and some of the more favourite brands are entirely 
out of the market. Prices have not fluctuated materially since 
the date of my last report; warrants continue to be quoted at 
about 128s., this having been the average price for the last few 
days. On the whole, perhaps, quotations have a downward 
tendency, but it is not expected that they will recede very far for 
at least some months to come. 

Conflicting rumours are abroad as to the prospects of the malle- 
able iron trade. One report has it that several of the princi 
works are to be laid off altogether, in consequence of the difficulty 
felt in making remunerative contracts, On the other hand it is 
said that the chief branches of the trade are in a healthy state, 
and that there is no lack of orders. It is «n undoubted fact that 
the price of malleable iron has not advanced proportionately to the 
cost of pig iron, and from the fact that most of the malleable 
iron makers have to purchase their coals, which the pig iron makers 
have not, the cost of production is considerably more, At the 
same time the prices obtained are in the majority of cases suffi- 
cient to leave a fair margin of profit, and if the price of coal is 
reduced there is no reason why the malleable iron makers should 
experience any great depression. I am well informed that there 
are two or three small works in the Coatbridge district se badly 
off for orders that they contemplate a discontinuance of operations 
in the meantime. These firms are mainly engaged in the manu- 
facture of ship and boiler plates and angle iron, and, as I pointed 
out last week, these products are at a discount, owing to the 
threatened slackness among the shipbuilders. For bar iron, rails, 
and railway chairs there is still, however, a considerable inquiry, 
and makers have their hands pretty full. 

The tool trade is not so brisk as it was. I know of one large 
establishment in Glasgow where there has not been an order of 
any importance booked for some months past, and a period of 
depression seems to be imminent. 

Marine engineers and boiler makers are not yet feeling the effects 
of the impending depression, the majority of them having con- 
siderable orders for the Clyde shipbuilders still unexecuted. 
Shipbuilding and marine engineering, ——, go hand in hand, 
and when the shipbuilders come short of work their engine 
builders will have cause to grumble. 

Speaking of the shipbuilders leads me to introduce the substance 
of a conversation I had the other day with one of the most 
experienced shipbuilders on the Clyde. He was remarking on the 
fact that there were adequate facilities in our Indian ports for the 
successful prosecution of iron shipbuilding, and that the work 
could be done there at a cheaper rate than at home. ‘Then 
why,” I asked, ‘“‘don’t the P. and O. and other lines trading with 
the East get their vessels built out there?” ‘‘ Well,” he replied, 
“there is this difficulty in the matter. The Parsees can under- 
take the building of the hull, and the fitting out of the vessel 
generally, except the engines, which have to be made at home,” 
Now a Clyde shipbuilder does not like to supply engines for a 
hull that he has not himself built ; nor can he do it satisfactorily. 
Hence, rather than have any one part of the work inconsistent 
with another, the shipowners place the contract altogether with 
the Clyde builder. I asked further whether there was any likeli 
hood of the shipbuilding trade becoming anything like a large 
industry in India. Need I add that I was answered in the 
negative’ 

There is some likelihood of a new line of railway being formed 
between the Lanarkshire coal-tields and Ardrossan. The and 
has been surveyed, and if the scheme should take a more definite 
form it is likely greatly to enhance the importance of Ardrossan 
as a shipping port. 





THE CLEVELAND DISTRICT. 


(From our own Correspondent.) 


THE CLEVELAND Iron Trape: Zhe markets —-More NEW 
COMPANIES — THE Nortru-Eastern RAILWAY AND THEIR AD 
VANCED RATES: FATAL ACCIDENT AT THE CLAY-LANE BLAst 
FuRNACES— PALMER AND Co,’S sHIPvAKD— CoAL AND COKE 
PRICES, 


ALTHOUGH makers and brokers will not admit that the prices of 
Cleveland iron are now on the decline, it cannot be denied that 
the market is really much easier. I must say that on ‘Change at 
Middlesbrough on Tuesday I made diligent inquiry, and could 
not hear of any sales worth speaking of being effected. For 
immediate delivery as much as 115s, to 120s. per ton is still being 
asked for No. 3, but the demand for prompt delivery is not so 
pressing as it was a few weeks ago. In addition to this the 
supply is more regular, There is abundance of ironstone now, 
and all the available furnaces are in full operation. For delivery 
next year No. 3 is still quoted at 105s. per ton. There is a good 
inquiry, but as soon as the price lists are furnished corre- 
sponderce in a great many instances ceases. This is only 
in accordance with what I ventured to predict months ago, that 
when No. 3 attained 100s. per ton that price would to a very 
considerable extent prove prohibitory. Those persons who are 
from necessity compelled to buy satisfy themselves with the 
smallest quantities—barely sufficient to answer their immediate 
requirements—bhelieving firmly that there will soon be a great 
reduction in prices : ° 

I regret to state that a serious accident, unhappily attended with 
fatal consequences, occurred at the extensive blust furnaces of 
Mr. Thomas Vaughan, Clay-lane, Middlesbrough, last Friday. A 
leakage broke out in the bottom of one of the blast furnaces and 
the metal quickly escaped. A quantity ran into an old culvert 
and a violent explosion immediately followed. The stoves were 
d d, a great deal of brickwork being blown down, Unfor- 





is now being sold at 17s. to 21s. per ton at the pit mouth. 

A very large representative conference of miners was held in 
Glasgow on Monday, at which it was stated that at Larkhall and 
Ballierton the miners had obtained an advance of 1s. per day since 
Thursday last; that the Fife and Clackmannan Association now 


tunately an under-manager named Evan Williams had gone to 
give directions about the escape of metal, and was killed on the 
spot. Another man named Langhorn was seriously injured. 
Several of the furnaces have been stopped owing to this unfor- 





tunate occurrence. 
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Of late a number of firms connected with the iron trade in the 
North of England have turned their works over to limited liability 
companies. This week another firm is availing itself of the 
present prosperous time for disposing of their works. Jackson 
Gill, and Co., Limited, whose works occupy seven acres of ground 
at Eston Junction, Middlesbrough, close by the Stockton and 
Darlington Railway, propose to raise a capital of £100,000, in 1000 
shares of £10 each. The works consist of furty puddling, two 
melting, and three mill furnaces, puddling and merchant mills, 
with all the needful adjuncts, The works are in active ——: 
and are now producing about 20,000 tons of puddled bars per 
annum. It is proposed to erect twelve furnaces on the Danks 
principle, which can be worked’ very py in 
connection with the existing plant, and which will nearly 
double the present output of puddled iron. The prospectus 
states that ‘“‘the present position of the iron trade is 
exceptional, and therefore it is unsafe to calculate upon a long 
continuance of the high prices now prevailing, or such profits as 
many of the new companies recently formed have based ‘their 
calculations upon, and which vary from 15s. to 30s. per ton. 

Taking the profit at say only 10s. per ton, the result to this 
company when the additional works are erected will be 20 per 
per cent, on the entire nominal capital.” 

The deputation appointed at Middlesbrough to wait upon the 
directors of the North-Eastern Railway Company, with regard to 
the increased rates of carriage, did so at York on Friday last. 
The subject was very fully discussed, and the deputation desired 
the company to reconsider the question. The chairman stated 
that the company could not accede to the wishes of the deputa- 
tion, It is stated that the advance will be 12} to 15 per cent. on 
all coke or coal, 5 per cent. on ironstone, and about 10 per cent. on 
iron, instead of, as was originally proposed, about 20 per cent. 

In the finished iron trade, engineering, and shipbuilding there 
is little new to report. The various branches connected with 
those industries are very busy, ind have orders on hand which will 
keep them going for several months yet. Owing to the high prices 
the prospects for next year are not so encouraging as they were 
some time ago. 

The report of Palmer's Shipbuilding Iron Company, Jarrow-on- 
Tyne, is most satisfactory. The net profit for the year ended 
June 30th last has been £103,551. In March last an interim 
dividend at the rate of 4 per cent. was declared, and the directors 
now recommend a further dividend of 30s. per share on the 
ordinary (£25 paid) shares, equal to 6 per cent. fur the half-year ; 
the other shares to receive dividends on the same basis according 
to the amount paid. The dividend for the year is 10 per cent. 

In coal and coke there is nothing new. The tendency of prices 
is downward 

The prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d ; 
No. 2, £5 15s. ; No. 3, £5 10s.; No 4, £5 9s.; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron—Common 
bars, £12 to £13 ; best ditto, £13 to £13 10s. ; cable iron, £12 10s. 
to “13; rivet iron, £12 10s. to £13; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship-plates, £12 to £13; rails, £11 to 
£11 10s. ; puddled bars, £9 10s. to £9 15s, ; wrought iron girders, 
£20 to £21. 





NOTES FROM SHEFFIELD AND DISTRICT. 
(From our own Correspondent.) 

THE COAL TRADE: M1. Charles Binns on the altered state of affairs 
and reduction of prices — STAFFORDSHIRE BARS—THE STEEL 
TRADE: Business at the foundries—SWEDISH IRON AND NEXT 
YEAR'S PROSPECTS~BESSEMER STEEL RAILS, SPRINGS, Xc.— 
ALTERATION OF ROLLING MILLS’ PRICES—SLACKENING OF THE 
CUTLERY TRADE--FILES : New wages’ list—MINOR TRADES, 

THE diminution of activity in the coal and iron trades of this 
district has since my last communication assumed more tangible 
proportions. In the coal trade some of the firms have already 
announced reduced prices, and others are not only stacking at the 
pit mouth, but are on the eve of diminishing working hours. b 
hear of a reduction in the prices of engine coal of 3s., that is 
from 15s. 6d. to 12s, 6d. on October 1st, and of 1s. in house coal, 
which will then be 22s. instead of 23s, These are, I think, but 
forerunners of what must speedily come to pass. Honestly 
speaking, no one can do other than rejoice at the reaction, the only 
cause for regret being that it did not set in six months ago. As 
an example of the pass to which matters have come I am tempted 
to quote from a report published this morning by the local papers 
of a speech said to have been made a day or two since by Mr. 
Charles Binns, manager of the Clay Cross Company, in reply to a 
deputation from the men asking for sixpence per ton advance : 
**The coalowners could not get their wagons back in time, as the 
markets were glutted with coal. In the metropolis and other 
places, the people being apprehensive of a still more serious rise in 
prices had filled their cellars, and the effect was that, at five of the 
Clay Cross Company’s establishments in London the Company 
had not sold two hundred tons of coal during last week. 
If orders did not come in more quickly they should be 
obliged to stack the coal on the pit bank, despite the fact that the 
deputation assured him the men would rather take holidays than have 
coal stacked.” In referring to the miners’ union, Mr. Binns 
is stated to have said that ‘‘if the men were determined to have 
the union he would stop the allowance of coals now made, would 
raise rents, and would close the schools.” This affords a key to 
the position; but glad as every one in business naturally is, it is to 
be hoped that no serious troubles will arise in the lowering of 
wages, which must shortly ensue unless trade revives, 

Staffordshire bars can now be had at much lower rates, and are 
being quoted at from £12 to £1310s. In the steel trade new 
orders, with the exception of American ones, are generally 
reported light. From the States there is a good demand for 
Bessemer and crucible steel, one or two leading houses in the 
trade being overwhelmed with orders, which necessitate exten- 
sions of producing capabilities before they can be executed. It 
must, however, be understood that these are the exceptions and 
not the rule, as applied to those firms who make steel their 
specialty. ‘he founders are still fairly busy on general castings, 
gas and water pipes. The Staveley, Clay Cross, and Thorncliffe 
works are understood to be busy in these respects. 

Hardly any Swedish iron is on offer, the make of the season having 
been already secured, and it is by no means certain that anything 
like the usual quantity will be available next season, large works 
having just been established in Sweden which will sedate need 
a large tonnage for the manufacture of Bessemer iron. Orders 
for Bessemer steel rails, railway springs, crossings, and tires are 
somewhat slacker and lighter, except so far as the rails are con- 
cerned. For these several Sheffield firms have orders which will 
take many months to work out, and are being pushed on for ship- 
ment before the Baltic closes, Russia being a good customer for 
them. 

The rolling mill proprietors, in addition to the alterations 
recorded by me last week, will in future charge 5s. per ton for 
cutting springs 3in. and upwards ; double bevelled plate steel, 5s. 
and 6s.; cutting of file steel, 6d. per cwt. for 12m. lengths and 
upwards, and $d. for smaller lengths ; and cutting spindle steel, 
6d. per cwt. . 

In the cutlery trade I hear of a very serious slackening of 
orders in some departments ; indeed I am assured that one very 
cunsiderable house doing a large trade in a certain market are so 
slack that they are discharging a number of men. It is unneces- 
sary for me to say that two or three of the principal cutlery 
firms are still exceedingly busy. 

_ The file trade is yet fairly active ; a revised workmen's price list 
is at present under consideration. It is understood to advance 
wages by a slight percentage. 

The minor wades have undergone little or no change since my 
last communication. : 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


FERMENT AMONGST THE COLLIERS AND MINERS—SWANSEA TIN 
PLATE TRADE : Precarious condition—LARGE COLLIER MEETINGS 
—COALOWNERS’ DIFFICULTIES — IMPORTANT CONTRACTS— FuR- 
NACES BLOWN OUT FOR WANT OF COAL — ACCIDENTS AT 
YNYSOWEN AND RHYMNEY— STATE OF TRADE AT THE IRON- 
worKS : Price of rails well maintained—Pic FROM BrRIsTOL— 
FALLING OFF IN ORE FROM SPAIN—DISTURBANCE AMONGST THE 
WELSH IRON MINERS: S ses out for intimidation at Merthyr 
Tydvil—LinE OF STEAMERS FROM CARDIFF TO NEw YoRK— 
—BUvusINEsS AT NEWPORT, MoN.—SWANSEA DOCK AND HARBOUR 
ACCOMMODATION — GREAT WESTERN RATES — AGITATION FOR 
ANOTHER 10 PER CENT. ADVANCE. 


Tue whole district may be said to be in a ferment, from the iron- 
works of Monmouthshire to Plymouth and Cyfarthfa, and from 
the Rhondda and Aberdare districts to Swansea. The wages ques- 
tion is the predominant one, and I see that the colliers in the 
neighbourhood of Bristol are in the same excited condition, and 
have succeeded in getting an advance of 10 per cent.; but this is 
unsatisfactory, and the concession has only stimulated them to 
agitate for another 10 per cent. At Swansea the tin-plate trade is 
in such a precarious condition, no orders of any aceount coming 
in, that the masters have openly expressed their determination to 
lock out the men rather than yield to their demands. The 
original demand was for 7d. per ton and a ‘‘cocker.” The latter 
the masters will nt, but not the first. The Monmouthshire 
and Glamorgan colliers are holding meetings freely ; a very large 
one in the neighbourhood of Swansea was addressed by Mr. 
Halliday and others, and the burden of the speeches was 
to show how insignificant the allowances made to the colliers were 
in comparison to the advances in the price of coal. I do not see that 
the disproportion is so great when all matters are taken into con- 
sideration. The several advances have amounted to 45, and in 
some instances 50 per cent., and the advance in price from 50 to 
75 at the outside. Against this we must place the old contracts 
held by many of the coalowners, so that if a few are now doing 
well a large number have suffered, and will suffer until the con- 
tracts run out. Mr. Elliot, M.P., representative of the Powell 
Dutfryn firm, is stated to have closed a satisfactory arrangement 
with the Peninsular and Oriental Company, and large contracts 
have been made with some of the Mounmouthshire firms. The 
demand for coal is as firm as ever, and I have not heard from 
any satisfactory source that any falling off in price has taken 
place. The colliers without exception keep to their policy of so 
many turns a week, and will not work more, whatever be the 
emergency. In one or two instances the supply of coals has been 
so small that the ironworks have suffer At Plymouth one 
furnace has been blown out in consequence, and another is 
threatened. 

The energetic course of things at Ynysowen Colliery (Nixon’s) 
was interfered with this week by a fatal accident to a sinker. At 
Rhymney Works a singular accident Megines a few days ago, for- 
tunately unattended by any fatality. The sheave connected with 
the saws for cutting the hot rails broke, and the pieces flying in 
all directions did considerable damage and severely injured several 
of the men. 

The ironworks continue in fullactivity. Dowlaisis busily engaged 
working off rails for America and Rio de Janeiro, and an average 
order for bars from Oporto. Brogden is also occupied with bars 
for the same destination. Aberdare has been completing its 
Russian orders with American consignments. Cyfarthfa has sent 
large shipments of rails to Galveston. Northern orders have oc- 
cupied several firms. Ebbw Vale has continued sending largely 
to Paysander, City Point, and Galveston, and Iones, and the Nan- 
tyglo pry ary! have made large consignments to Spain. It is 
expected that the continental trade will improve. e American 
and Canadian business is good for the remainder of the year, but 
makers are anxious to see a few more arrangements entered into. 
Buyers have held back slightly of late, and I imagine this is due 
to the rumour that iron was falling. The expectation was thatas a 
reduction of a pound sterling, or even two, had taken place in some 
descriptions of iron, that rails would follow; but as long as 
materials remains high and scarce there is but slight probability 
of their wishes being gratified. Dowlais has been y ool ban, “rag 

ig from Bristol of late. Large quantities of iron ore from ite- 
Barrow, and Weston have reached this district, and one or 
two cargoes from Carthagena and Porman ; but singular to state, 
all last week not one cargo came into Cardiff from Bilbao. 

The Welsh iron miners are uproarious. They are usually a 
tractable body, far more so than the sea coal men, who are what 
Joseph Hume was in the House—the opposition element. Affairs 
are now coming to a climax. I have anticipated this, and fore- 
seen a ‘fight ” between the masters and the men. At Plymouth 
last week the miners objected to the going to work of five men 
because they were not members of the union, and because Mr. 
Howell, the mine agent, would not support them in their un- 
reasonable and unjust demand they refused to work, and went 
away in a body. Summonses were taken out against the ring- 
leaders on Saturday for intimidation, and I hope to be able to 
state the result before closing my letter. I have heard 
**casually” that outdoor demonstrations are intended, but Mr. 
Fothergill will have the support of all right thinking men. If his 
miners are to dictate who shall and who shall not work, things 
are come to a point when forbearance ceases to be a virtue. The 
commencement of a line of steamers between Cardiff and New 
York is the subject of considerable interest in this locality. The 
fine steamer Glamorgan will be the first to sail next month. 

At Newport, Mon., ship Curlew, of Liverpool, is being repaired 
preparatory to taking out 2000 tons of rails, Xc., to Callao. 

Dock and harbour accommodation at Swansea is an important 
subject in that locality, und the complaints are loud of insuffi- 
ciency. It has transpired since the matter has been before the 
public that the reason the large coalowners do not despatch so 
much from Swansea as from Cardiff is owing in greater part to 
the railway charges of the Great Western. 

The colliers decided at a meeting held at Neath this week to send 
a circular to the masters soliciting another advance of 10 per cent. 

A strong effort is being made to fan upa general movement 
again, the Monmouthshire men being as forward as the others, but 
decisive action is lacking. 

Up to the time of despatch no decision had been arrived at with 
reference to the iron miners of Plymouth. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Coat IN DuRHAM—TRADE AT THE HARTLEPOOLS--COAL IN THE 
ROTHERHAM DisTRICT—MEkSEY Docks AND Harsour Boarp— 
NortH-EasteRN RatLway — MANCHESTER STEAM USERS’ 
Association — THE NorTH-EASTERN RAILWAY AND _ ITS 
CUSTOMERS—THE Zeus (s.8.)—THE IRON TRADE OF WEST 
CUMBERLAND. 

Errorts are being made to increase the production of coal in 

Durham: In the neighbourhood of Durham itself there is a shaft 

being sunk at Crook Hall; and at Waldridge Fell preparations 

for the opening of two pits are in progress. On the south side of 

Edmondsley a shaft is being sunk by the owners of the Byron 

Colliery, while over at Acorn Close another to work the Hutton 

and Busty seams is in course of formation, not far from the 

Charlaw Colliery. Higher up the hill towards Findon Hill Col- 

liery another winning is contempla 
The manufacture of rails goes on briskly at the Hartlepools, 

but a great falling off is noted in orders for new steamers. 
Notwithstandiug the near approach of winter, it is expected that 

an almost general reduction in the price of coal will immediately 

be niade by the coalowners of the Rotherham district. At one 





e colliery in the neighbourhood a notification has been issued 
to large consumers of a reduction of 2s. per ton, which will take 
effect at once. We are informed that a movement is on foot for 
the working of the Oak. Colliery, near Barnsley, by a limited 


company. 

The } Mersey Docks and Harbour Board have agreed to let the 
Manchester Dock (heretofore held by the Bridgewater trustees 
and the Birkenhead Joint Railway companies) to the North- 
Western and Great Western companies jointly, at a rental of 
£3000 per annum. 

The last weekly traffic returns of the North-Eastern Railway 
exhibit a revenue of £113,202, showing an increase of £8933 as 
compared with the preceding week. 

The ordinary monthly meeting of the executive committee of 
the Manchester Steam Users’ Association was held at Manchester 
on Tuesday. Mr. L. E. Fletcher presented his report, of which 
the following is an abstract :—From the 24th of August to the 
20th of September, inclusive, 146 visits of inspection were made, 
and 320 boilers examined—198 externally, 7 internally, 5 in the 
flues, and 110 entirely ; while, in addition, 5 boilers were tested 
by hydraulic pressure. Two of these hydraulic tests were ordi- 
nary ones, applied to boilers already in use, to ascertain their fitness 
for the pressures at which they were worked; while in the other 
three cases the boilers were new ones, and were tested by 
hydraulic pressure as well as specially examined, both as regards 
their construction and complement of fittings, before leaving the 
maker’s yard. The following defects have n met with :— 
Furnaces out of shape, 5; fractures, 8; blistered plates, 13 ; 
internal corrosion, 32; external ditto 9 (one dangerous) ; internal 

ooving, 15; blow out apparatus out of order, 1; safety valves 

itto, 7; pressure gauges ditto, 8; boilers without glass water 
gauges, 6; without pressure gauges, 3; without blow-out appa- 
ratus, 2; without feed back-pressure valves, 4; cases of deficiency 
of water, 1 (dangerous) ; total, 114 defects—2 dangerous. 

An influential deputation of the iron and coal trades of the 
north and the leading freighters, comprisi gentlemen from 
Middlesbrough, Darlington, and Stockton, and other places, have 
waited according to appointment upon the directors of the North- 
Eastern Railway, at York, in reference to a proposed large 
increase in the railway rates for mineral traffic. Mr. E. Williams, 
as representing Messrs. Bolckow, Vaughan, and Co., laid the 
views of the deputation before the directors, remarking upon the 
fact that as the company was receiving about the largest dividend 
of any railway company, and as its receipts were increasing very 
largely every week, and that as it had absolute possession of the 
North-Eastern district, the directors should be content to let the 
question of rates remain over for a time, especially as there was 
now a general belief that the inflation in prices both of iron and 
coal was but temporary, and that there would be a speedy return 
to normal rates for both. After a consultation by the directors, 
the chairman announced that they could not accede to the request 
of the deputation, but inasmuch as they considered that no notice 
had been given of the rise, it should take effect a month later 
than was originally proposed. They were pledged in common 
with other railway companies to raise the rates, besides it was 
necessary to meet the increasing outlay for coal and coke more 
especially, and also on accountof the increased cost of iron, wages, 
and other expenses. He pointed out that they had every desire 
to improve the facilities of the district, and were about to build a 
a station at Middlesbrough. It is stated that the advance 

ill be 124 to 15 per cent. upon all coals and coke ; 5 per cent. on 
ironstone, and about 10 per cent. on iron, instead, as was ori- 
ginally proposed, about 20 per cent. 

Messrs. Bertram, Haswell, and Co. launchedjon the Wear yes- 
bene | week the Zeus, an iron screw steamer of 1400 tons burthen, 
and of the following dimensions :—Length between perpendiculars, 
220ft. ; extreme breadth, 30ft.; depth of hold, 17ft. 3in. The 
vessel is classed 90A at Lioyd’s, and will be fitted with compound 
engines of 100-horse power by Mr. John Dickenson, of Monkwear- 
mouth. She has been built to the order of Messrs. C. J. Bright- 
man and Co., of London. 

The iron trade in West Cumberland continues prosperous. 
Two new furnaces, built for the Maryport Hematite Company, 
are now in blast, so that this company have alone six furnaces in 
full operation. The Solway Hematite Company have the whole 
of their furnaces—four in number—in blast. There are four 
furnaces in blast and one out of blast at the extensive works of 
the West Cumberland Hematite Company. The Workington 
Hematite Company have four furnaces in blast and two out of 
blast. The Mossbay Hematite Company have one furnace at 
work, but they are building a second, and every effort is being 
made to finish it as rapidly as possible. Satisfactory progress, 
indeed, is being made with new works now in course of construc- 
tion on the en at Lowca, near the Whitehaven Junction 
Railway, by Mr. Blair and other gentlemen. The Lonsdale He- 
matite Company, at Bransty, have one furnace in blast, and a 
second one, which they are building, is almost finished. At Cleator 
Moor there are five furnaces in blast, and at Harrington the whole 
of the furnaces—four in number— belonging to the firm of Messrs. 
Bain and Patterson, are in operation. othing beyond the neces- 
sary excavations has as yet been done by the North of England 
Hematite Company, who dh fixed upon a plot of ground between 
the Whitehaven Junction Railway and the Lonsdale Dock at 
Workington as the site for their works. Altogether, exclusive of 
Millom, there are twenty-nine furnaces in blast in Cumberland, 
five out of blast, and two building, 
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A Treatise on the Origin, Nature, and Varieties of Wine—a 
Complete Manual of Viticulture and Enology. By J. L. W. 
‘Tuupicum, M.D., and Avcuste Dupree, Ph.D. 8vo, Mac- 
millan : London and New York. 1872. 

Wuat have vine-growing and wine-making to do with 

Tar Encinerr ? some of our readers may say. Much ; and 

more than enough to warrant our noticing with something 

like the care and fulness it deserves this elegant, interest- 
ing, and scientifically-able volume—elegant in that by 

t phy, illustrations, paper, and binding it is the 

prettiest volume, not a mere euvre de luxe, that we have 

seen issue from the London press ; interesting, because, in 

a style clear and succinct, its history of man’s most ancient 

artificial drink, and of its fruitful souree—the vine—must 

please and instruct every class; able, because the accom- 
plished man of science, whether he be botanist, chemist, 
wine-grower, or wine-merchant, will find in it the most 
many-sided and complete work probably extant at this 
moment on its subject in any language. But again, what 
have vines and wines to do with the engineer? It was 
well said by a past-president of the Institution of Civil 

Engineers of Ireland that “the scope of the engineer in 

its broad and true sense remains co-extensive with the 

cosmos itself, whose power it is his business to evoke and 
employ for the comfort, improvement, and civilisation of 
our race.” Weadmit no narrower boundary, so that every 
special art, every technology, is but a fragment of his 
proper knowledge, and all properly find their occasional 

laces in our And were we called upon to illustrate 

y a direct application the case before us, let us ask who 
are the most important men of science in Australia, New 

Zealand, and California, as respects the future develop- 

ment of the vast natural resources of these immense 

countries? The claims of the “digger,” the “shepherd,” 
the “doctor” might be put in; but we answer, the 
land-surveyor, the civil engineer, and the geologist. 

But Australia and California have already become, toa 

small extent, wine-growing countries. What enormously 

increased powers for directing intothat and a thousand ether 
channels of wealth-producing industry must there belong 
to the civil engineer if, besides being able to design reads, 
build bridges with what materials he finds, and lay out 
estates, he be scientific enough to observe the meteorological 
and agronomic conditions of his locality, and wisely advise 
on such bases the cultivator as to the best direction for his 
energy ! Wine growing wont pay everywhere that the 
vine can grow, as many in those regions and in the United 

States have proved to their cost. 

So much for the utilitarian side of the matter; but 
neither will we lose sight of the desirability of change of 
mental diet forall of us. The man whose talk and thoughts 
from week to week are of cranes and columns, cranks and 
cog-wheels, will find himself the better when he takes up 
our pages on the Saturday or Sunday for having his inte- 
rest awakened and his thoughts expanded occasionally in a 
different direction. We have said enough to show the 
narrow-minded—if such there be amongst our readers— 
that the technology of wine, like every other one, is within 
our own and our readers’ scope, and so we proceed to our 
book. 

The authors are iliarly well fitted to their task. 
Both are chemists, botanists, and physiologists ; one by 
wealth and position has been able to receive information 
and samples of wine for examination from all parts of the 
wine-growing world ; the other, an organic and experi- 
mental chemist of high reputation for the value and truth- 
fulness of his results, has given to the world a most perfect 
yesumé of the intricate chemistry of wines, and a lucid 
account of the delicate apparatus and refined methods 
by which their properties are determined in wine-growing 
countries. Few persons, in England at least, have 
any adequate notion of theamount of philosophical knowledge 
and ingenuity that have converged to the production of ebul- 
lioscopes, vaporimeters, dilatometers, denoimeters, hydro- 
meters, saccharometers polariscopic, or other, colorimeters— 
as well as special apparatus for, the distillation, the deter- 
mination of the acids, the ethers, the aldehyde, or the in- 
organic constituents of wine. We have them here well 
‘described, with their special uses or advantages, this 
chapter ending with a syllabus for the complete analytical 
examination of any wine. 

The work commences with the natural origin and phy- 
siology of the vine—the general principles and specialities 
of vine culture—then describes the method of vintage and 
of wine making in various countries, and thence proceeds 
to the chemistry of wine in general and in particular. We 
are then taken in seventeen most interesting chap- 
ters through the wine producing countries of the world, 
Europe, Asia, Africa, the Oceanic Islands, Australia, and 
America, and have their vineyards, their vines, their vin- 
tages, and their varied and glorious products brought in a 
noble procession before us. 

Wine is oie the most wonderful organic compound 
in the world. ere is, as our authors say, “an indis- 
soluble connection between the grape and the wine which 
it yields ;the genius of the wine is in the grape, so that 
every kind of vine gives a distinct character to its pro- 
duct,” and the more the fruits of different vines are mixed 
to make wine—the less character has the wine itself. 
Genuine wine, much as its chemistry has been studied— 
— there -~- mp pee and odd works extant on wine 

one or other of its aspects—even yet in some ye ea 
and those perhaps the chief upon which its aroma, delicacy 
of flavour, and special characters depend—even yet is 
but imperfectly understood ; the wonderfully complex 
combination of its water (if it really contains any, for all 
hydrogen and oxygen combined in the proportions of water 
ee | yet not be water in organic bodies), its sugar, alcohol, 
and homologues of the methyl, ethyl, prophyl, butyl, amyl, 
and caproyl series, its acids and saline constituents, its 


colouring matters, and, above all, its volatile and fragrant 

ethers, upon which the character and aroma chiefly depend, 

even yet in several directions elude the skill of the organic 
mist, 





But curious and intricate as wine itself is in its chemi- 
cal history, the vine whence it comes is a still more 
wonderful laboratory, endowed with powers the most 
— and versatile, so to say, for the production of those 
varied liquors. No other plant, even the cereals from 
which our wheats have come, presents such strange power 
of change and of assimilation with change of soil or of 
climate, or of treatment, or of all combined. The vine 
which yields a world-renowned wine, such as Tokay, Jo- 
hannisberg, or Malvoisie, transported to another soil and 
climate may produce but a poor and flavourless one, or 
may even cease to bear, and gradually dwindle and die; 
and yet no meteorologist shall be able to point out any 
climatal condition, or the chemical philosopher anything in 
the soil unsuitable to the plant as flourishing elsewhere. 
It possesses the most astonishing power nevertheless of 
accommodating itself to the soil on which it grows, so 
that if it be deprived of one alkaline or earthy matter, it 
takes up another as a substitute, and takes it up in exact 
atomic proportions to that which it wanted but cannot 
obtain. It will grow almost in any soil, but dry calcareous 
and volcanic soils mixed appear to suit it best. Its ashes 
show an immense proportion of phosphoric acid, yet wines 
contain this in a far smaller proportion. 

The archeologists of a former age, as well as the botanists, 
supposed the grape vine a uniquely descended plant, the 
result of long-continued culture, and professed to trace its 
migration from Asia (mythically handed down in the story 
of the procession of Dionusos, or Bacchus), thence into 
Greece, and to find its traces wherever Roman armies and 
culture had penetrated. 

It is now known not only that there are many sorts of 
vines indigenous to various parts of the world, but that 
wild vines cannot be made other than wild by culture. 
So also until recently the vine was supposed to be a plant 
probably coeval with man upon our globe. It is now 
known, however, to have existed early in the tertiary 
period, and perhaps much earlier. 

In the brown coal or lignite beds of Salzhausen, in 
Hesse-Darmstadt, which are worked under a thick over- 
flow of basali covering the tertiary rocks which contain 
this coal, beautiful impressions are found not only of the 
leaves and stems, but of the pressed together berries and 
seeds of the Vitis Teutonica, which probably may have been 
the ancestor of the wild vines now found in the Palatine 
forests and marshy jungles of the Upper Rhine. The vine 
will grow in almost any climate that grain can ripen in; 
it can only flourish, however, within certain restricted 
climates, the prime conditions of which appear to be a 
sharp but not intensely rigorous winter, a hot and sunny 
summer ushered in rapidly by a burst of warm and short 
spring, and a certain proportion, as well as distribution as to 
season, of moisture, and of dry weather during the autumn. 
Hence its culture is confined to but a moderate portion of the 
earth’s surface. Thus the region of vine culture in the 
northern hemisphere of the Old World is comprised within 
a highly irregular band reaching from the parallel of about 
Paris nearly straight across eastwards to the northern end 
of the Caspian Sea in Asia, and thence to about the north 
of China on the north; and on the south from Morocco to 
Egypt, diagonally across Arabia to about Kurrachee, 
thence diverging southwards a good deal in the central 
regions of India (where it does not flourish anywhere on 
the coasts) northwards again to near Cachar, thence plung- 
ing south again into the Cochin-Chinese — and 
returning northwards, reaching the east of China about 
Nankin. 

The limits of vine culture are as yet unknown for other 
parts of the world; enough, however, is ascertained to 
enable us to predict that the vine is destined yet to clothe 
with vineyards immensely extended areas, and that in the 
future progress of our race, wine—the genuine prodace of 
the grape—is destined to be the t and prevailing sti- 
mulant and beverage of mankind. It is no mere mil- 
lennial dream that the time is yet destined to arrive when 
malt liquors—much as they are now relished, and vast as 
is theiz consumption, in the absence of nobler ones shall 
have given place to wine as the common drink of the 
million. It only needs that wine should flow in abun- 
dance and cheaply, and yet of such strength and charac- 
ter as to suit mankind in all the climates he inhabits, to 
enable him to admit, that beer—which Tacitus designates 
as “the liquor of corrupted corn,” as used by the Teuton 
of his day and before—was indeed but a barbaric liquor, 
and only employed in the passage towards a better one. 

On the other hand, while poor and thin wines, such as 
questions of production, of transport, and taxation, and of 
trade imposition, alone enable the labouring man to drink 
in many countries as well as in our own, can never become 
a substitute for the use of distilled spirits and all the 
train of miseries that intoxication—mainly attributable to 
their use brings with it ; so surely at a future day must 
the abundance of wines of various strengths and qua- 
lities, and so suited to various races and climates, 
set a narrow limit to spirit drinking, if not extinguish it. 
And thus in that strange way in which extremes meet in 
our world’s great drama, may the temperance dream of 
the teetotaller be realised, not indeed as he imagines by pro- 
hibitory liquor laws, but by a supply of the noblest of all 
liquors in purity and in such abundance as to become the 
drink of all men. 

Able and full as is this work, it is yet not exhaustive, 
for a great deal of interesiing and curious matter as to the 
history and archeology of the wines of the ancients might 
be added. 


Wine was for a long time after the settlement of the 
Normans made in England, and probably died out not 
only because the wine itself was inferior, but through the 
gradual deterioration of the introduced vines in a climate 
they did not like. To attempt wine making again in 
England would be useless, yet we entertain little doubt 
that a remunerative e in ripened autumnal black 
grapes, grown in the open air, might be establishd in some 
noo. A be south downs on the slopes of the chalk hills. 
What succeeds in Holland should have a fair chance here. 
The account given by our authors of the Southern Italian 
wines is meagre and defective, Floods of magnificent 





wine are made about Monte Vulture and thence to the 
Adriatic coast, which are not even mentioned, nor is the 
superb Malvoisie made in the Lipari Islands, where several 
other fine wines are made, though not exported. 





An Introduction to the Practical and Theoretical Study of Nauti- 
cal Surveying. By Joun Knox Lavcuton, M.A., F.R.AS., 
F.R.G.S,, Mathematical and Naval Instructor at the Royal 
Naval College. London: Longmans, Green, and Co., 1872. 

NavtTicaL surveying differs theoretically from land survey- 

ing in the greater number of individual base lines and 

isolated stations required to carry on the work. When 
once a base line has been accurately measured for a land 
survey, the triangulation may be multiplied almost to any 
extent, care being taken the bases of verification are 
measured here and there as a chech upon the general 
accuracy of the operations. But with nautical surveying 
no such facility exists for extending the triangulation, and 
consequently a nautical survey, if it embrace a considerable 
extent of coast line and shores, in reality consists of a num- 
ber of small independent surveys. The connection between 
these separate triangulations depends upon the latitude 
and longitude of its principal positions or stations. Mr. 
Laughton has given us an exceedingly practical volume on 


| the subject of nautical surveying, which, although depend- 


ing upon theory for its basis, yet in the main is a question 
of practice and experience. These two last qualities are 
even more indispensable to the nautical than the land sur- 
veyor, inasmuch as the former has difficulties to contend 
with to which his confrére isa stranger. Frequently the 
observations of the nautical survevor must be made in 
spite of weather, imperfect instruments, inaccurate base 
lines, unchecked data, and worst of all against time. Yet 
with all these drawbacks a certain amount of accuracy 
must be obtained. And no doubt it is obtained, but only 
by the exercise of a great deal of judgment and patience. 
It might appear that since time and distance, and latitude 
and longitude are convertible terms, the whole art of 
nautical surveying might be reduced to a simple determina- 
tion of the latitude and longitude of each separate position 
or station. This view of the subject is theoretically correct, 
but there are practical difficulties which altogether prevent 
the universal employment of the method. In fact, practice 
teaches the surveyor to have as few calculations of latitude 
and longitude as possible. Itis of course essential that the 
position of one of the stations should be accurately fixed, 
and therefore one calculation for each survey is unavoid- 
able. The author gives rules and formule for performing 
this calculation, and we recommend to the particular 
notice of the reader the excellent remarks respecting the 
choice of a sextant, the use of it, and we may say, the 
abuse of it as well. Chapters I. to IIL are devoted to 
observations on land, and in chapter IV. the reader is in- 
troduced to “ observations afloat,” which include soundings, 
cross bearings, and tidal observations. This little volume 
is well printed, handy in size and shape, and admirably 
calculated to constitute the vade mecum of every nautical 
surveyor. 





The International Exhibition Guide. Second of the series. 1872. 

Garmeson, Sinnock, and Co. 
Ir may appear to be rather late in the day to notice a 
guide to an exhibition which is on the point of closing. 
We take it, however, this work is but one of a series of 
guides to be issued by Messrs. Garmeson, Sinnock, and 
Co., so long as the Kensington International Exhibitions 
shall endure. Besides, this guide is a large and handsome 
volume, very different in its character from the ordinary 
“guide” which tells you how to see everything in two 
hours and five minutes. It is, as we have said, not a pam- 
phlet, but a well-bound, well-printed volume, containing 
no less than 332 pages of matter, written in a very racy 
and intelligible style, which really reflects a great deal of 
credit on an author, who has, we are happy to see, avoided 
the defects of most of the composers of guide-book litera- 
ture. The volume contains a great deal of interesting and 
valuable information, especially as regards matters con- 
nected with printing. It is beyond question the best book 
concerning these international exhibitions which has yet 
been published, and contains excellent promise that the 
third volume which will, we presume, appear next year, 
will be a valuable aid to those who like to make the 
most of South Kensington; but we would earnestly im- 
press upon the publishers the necessity of giving their book 
to the world at least within a month after the opening of 
the Exhibition. 











PRACTICAL PAPERS ON TELEGRAPHY. 
No. XIII. 

THE galvanometer, as we have already stated, is an instru- 
ment for measuring the power of an electric current; and, pro- 
perly speaking, its office is one of comparison, as, in fact, is the 
case with all measuring instruments, a comparison of values as 
opposed to the assertion of an absolute value. The student 
must understand the distinction which this definition implies. 
He may, perhaps, say that a thermometer declares the absolute 
value of temperature ; as, for instance, when it stands at 76 deg., 
98 deg., and 112 deg. Fah. scale, we say it denotes respectively 
summer heat, blood heat, and fever heat ; still there is nothing 
absolute declared here, for these values are calculations for cer- 
tain pressures, certain localities, and so forth. A true galva- 
nometer, then, enables us to compare the strength of one electric 
current with another, and, if we have also the conditions under 
which the experiment is tried, we are able to refer the observa- 
tions to a i standard, and thus find an expression for 
estimating the value of each current under comparison. We 
mentioned the difference between a galvanometer and a galvano- 
scope, the latter being merely a means of determining the 
existence and direction of an electric or galvanic current ; the 
former measures them. We will take the galvanoscope first as 
leading us up to the other, and showing the principles under- 
lying the difference between them. 

It consists, say, of a vertically pivoted magnetic needle, sur- 
mounted above and below by a parallel coil of insulated copper 
wire, through which, by means of binding screws, to which the 
terminations are soldered, a current can be passed from a battery. 
We know that to obtain the greatest effect on the needle the 
coil must be placed in the magnetic meridian, when, of course, 
it will be parallel to the magnet when at rest. If the wires 
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from a battery be joined to the binding screws the needle 
deflects to a certain extent, and remains pointing in one direc- 
tion as long as the wires are in connection. Now the only abso- 
lute fact that we can deduce from this result when given by a 
galvanoscope is that there is an electric current emanating from 
the battery and traversing the coil, and we can also pronounce 
on the direction taken by the current, and whether it is passing 
over or under the needle. Beyond this, we can, under certain 
circumstances, tell, if we did not previously know it, which is 
the positive and which is the negative pole of the battery. The 
former of these two last pieces of information is supplied by a 
glance at the direction, east or west, of the needle, according to 
the rules given in No. VIII. ; the latter of the two by the same 
means supplemented by a facility for examining the instrument 
which is not always afforded in its mode of construction. It is 
worth while to take an instance by way of guiding the student 
to the performance of this little operation, that he may at any 
time be able to pronounce on the direction of the current if he 
shou'd be ina position of doubt. We do not by any means forget 
that we have not entered on the subject of the battery ; that im- 
portant branch of our study will be discussed in detail at a some- 
what later stage ; but we have said enough in connection with 
it to allow us to allude to its relations to other matters without 
throwing any obstacle, on account of imperfect information, in 
the path of the student. The variety in the construction of 
batteries is very great, but for the purpose immediately before 
us it matters not in the least that the reader should have no 
idea of their constitution. Let us explain our meaning, and the 
reason for making this remark. 

The object we have just now in view is to determine the direc- 
tion of a current by the guidance of the magnetic needle ; this 
direction, as we have previously explained, is determined for us 
by our knowledge of the poles of the battery. When we know 
which is the positive pole of the battery, we know which way 
the current goes, namely, from that pole. Nowa person who 
has been taught the constitution of a galvanic battery can tell 
this without knowing wore of detail arrangements than the 
nature of the metals and of the chemical contents employed to 
set it up, and these are the actual facts on which the naming of 
the poles is founded. But it is the proof of the truth which 
conveys the information in every case. The readiest way to 
determine which is the positive and which is the negative pole 
of a battery is to observe the direction of the current, and, in 
fact, under some circumstances which often occur, this is the 
only way pessible—in cases, for example, where a battery is con- 
tained in a box or cupboard which is locked. We are not, there- 
fore, discussing a matter which necessarily required the previous 
explanation of the battery, and we have, moreover, given such 
information as to what the poles actually are (see No. X.), that 
the student can dispense for the present with knowing more 
about it than these facts, and that of its being the source of the 
current. 

We are to suppose, then, that we have a battery, visible or 
invisible, all the actually necessary apparatus that we have to 
guide us being two conducting wires leading from its poles ; or 
we may have a battery with nothing of it visible except the two 
binding screws, which we may call the two poles. We desire to 
know which is the positive and which the negative pole. We 
connect the poles by wires to our galvanoscope, and a current 
passes through the coil, causing the needle to deflect. By means 
of the rules given in No, VILI. we can, under certain circum- 
stances, answer the question in a moment, premising that we 
place the instrument in a proper position. Suppose the deflection 
is towards the left hand of the observer, he first considers if he 
is facing north or south ; if it be north, he knows that the current 
must have passed over the needle from south to north, and under 
it from north to south. If he were facing the south he would 
know that a deflection towards his left hand was caused hy the 
current passing in the contrary direction. Now it the coil of the 
instrument is uncovered, so that he can trace the wire from the 
terminations at the binding screws, he will see the direction of 
each, and can tell from which binding screw the current passed, 
because he previously knew the direction of its course. But if 
he cannot trace the wires of the coil to the binding screws, 
which very often may prove to be the case, he will be rather 
puzzled to determine the point. He may guess which represents 
the positive pole, but cannot be certain of the fact by observing 
the needle only ; he would merely know that the current was 
passing either over or under, and north or south, as the deflec- 
tion might show him, but to say through which screw the cur- 
rent approaches is, under the circumstances, beyond his power 
without further arrangements. Such a point as this before us 
involves just the sort of question that would be a good test of 
the student’s correct understanding of the principles at work, 
and of his recollection of what he has been taught in these papers. 
Here is a galvanoscope with coil and needle and so forth, but 
with nothing visible or exposed about it except a dial with a 
needle in the centre and two binding screws, one on each side of 
the case, or perhaps both placed near each other at one end. The 
coil is entirely concealed, and when the battery wires are con- 
nected with the screws there is nothing to depend on but the 
deflection of the needle. The student is requested to say which 
binding screw represents the positive and which the negative pole 
of the battery ; in other words, from which screw does the cur- 
rent pass to the needle? Supposing the needle deflects to the 
west, he will know that a current is passing over it from south 
to north, and under from north to south, but it may pass from 
either binding screw for all that he can see. (We are to bear in 
mind that the observer knows nothing about the battery, or any 
means of deciding the question of the poles except by the galva- 
noscope.) 

A little reflection will assure him of the truth of our statement 
that he cannot go beyond conjecture as to the true cause of the 
current. If he knew how the coil was wound he would have no 
difficulty, as we said before, and could at once point out the 
positive pole of the battery ; but in the other event, supposing 
he should make a guess and fix on one of the binding screws as 
the true positive pole, even if he be right he cannot prove it, nor 
by any reasoning decide if he be in error: he will find that the 
needle will follow the rules in either case, without giving any dlis- 
tinguishing sign to prove the correctness of his assumption. If 
the experiment were actually made with a view to determine the 
poles of a battery for some desired useful purpose the observer 
would be in the dark until he had made seme different kind of 
trial with it, unless he employed a second galvanoscope im con- 
junction with the first, and this would be perhaps the best way 
to prove his conjecture true or otherwise. If there were no 
second galvanoscope at hand a very simple arrangement would 
suffice by way of substitution. There would be more than one 
method of procedure, and we will suggest that which we conceive 
to be the readiest. Have a magnetic needle pivoted vertically 
placed close under a straight piece of stout copper wire a few 
inches in length, the whole being in the magnetic meridian, and 
so arranged that the wires from the battery can at will be con- 


nected with the ends of the rod. First method : Disconnect the 
battery wires from the galvanometer previously used, and connect 
one to each end of the copper rod. A current will pass through, 





and the needle will be deflected. As the observer has no part of 
the course concealed from him, he can name the poles at the first 
deflection by simply noting which way the current is passing, 
north or south, according to the deflection east or west ; and, 
knowing which way it goes, he knows the positive pole from 
which it started. It is the same thing as with the galvanoscope 
above mentioned, when the coil could be traced. 

For instance : Suppose the deflection is towards the west, it is 
evident that the current is going from south to north, because 
the rod which it traverses is over the needle, and the southern 
end represents the positive pole of the battery ; therefore, the 
wire connected to it passes to the battery binding screw, which 
we may take to be the positive pole itself. But the actual point 
to be determined was to say which binding screw of the galva- 
noscope represents the positive pole—in other words, to be able 
to trace the course of the coil wire from either of the two, so that 
in any position you can say, “the wire from that binding screw 
now goes northward over, or vice versd, as the case may be. This 
is very easy. Join up again the battery wires to the galvano- 
scope, and note how the needle deflects ; then, knowing from 
which binding screw of this instrument the current comes 
(because you know the battery poles), you can trace the course 
by the deflection itself. Second method : Disconnect one of the 
battery wires only from the galvanoscope, and join it up to one 
end of the copper rod above mentioned, and connect a spare wire 
from the other end of the rod to the binding screw of the galva- 
noscope from which the battery wire was removed. Noting the 
deflection, pursue the same course of reasoning as suggested for 
the first method, and the answer to the question is obtained. 

The student will be quite able to trace the circuit as altered 
by the arrangement last suggested. Starting from one of the 
battery binding screws it traverses the wire, then the copper rod 
deflecting the needle under it, passes through the spare wire, 
through the binding screw of the galvanoscope, round the coil, 
deflecting that needle also, and through the other binding screw 
returne to the battery. The deflection of the needle under the 
copper rod will guide the observer to a decision about the coil, 
by comparing it with the direction taken up by the galvanoscope 
needle. The two magnetic needles should not be allowed to 
stand too close to each other, for a reason easily perceived by 
the student, 

We must now say a few words about the graduation of the 
galvanometer—the construction of a scale on which the needle 
records results—for this fact of division into special degrees for 
measuring the deflections is at the foundation of the difference 
between a galvanometer and a galvanoscope. The needle makes 
a sweep of a semicircle between its two limiting points ; it can 
be deflected ninety ordinary degrees one way and ninety the 
other, making 180 ordinary degrees of a circle. The division of 
the circle into degrees, and in connection with them the 
measurement of angles belongs to the most elementary part of 
geometry ; and whilst such expressions as “an angle of so many 
degrees,” and so forth, are familiar to the student’s ear, he may 
not be unwilling to hear a word or two of explanation. If a 
pair of compasses be opened, and while one leg is planted on the 
paper the other leg be made to sweep round it as on a pivot, the 
circumference of a circle will be traced by the one leg, and its 
centre marked by the other, All straight lines drawn from the 
centre to the circumference are exactly equal in length, and are 
called radii (the plural of radius) of a circle, and any part of the 
circumference included between the points at which two of these 
radii touch it is called an are of the circle. The circumference 
is divided into 360 equal ares, called degrees, so that these may 
be considered to be 360 radii, between the ends of every two of 
which is contained an arc which measures 335th of the whole 
circumference. There are therefore 360 angles surrounding the 
central point, and every angle has an are opposite to or “sub- 
tending it,” and contained by it. As all the ares are equal, so 
must all the angles be, and hence we have the rule that “ equal 
ares subtend equal angles.” Thus if two arcs or portions of 
circumference of any circle bear a certain proportion to each 
other, the angles including them have the same proportion to 
each other ; the are is therefore proportional to the angle; so if 
the amount of any angle be required, we should say, “ this 
angle is equal to an are 2, 3,4... ..n times (or any number 
of times) the are which we consider as 1 or unity, the s}sth 
part of the whole. In short, the angle is equal to the are, and 
each arc taken as unity being a degree, the angle is equal to or 
measured by the degree. 

To apply this to our immediate subject, the needle of the 
galvanometer, when deflected, occupies a position which is esti- 
mated by the number of degrees of the angle which its line of 
position makes with its normal position, that of the magnetic 
meridian. The degrees, being marked on the edge of the cir- 
cular scale, are pointed to by the needle as its point sweeps 
round ; this needle is not generally speaking the magnetic 
needle, but an index, which, being pivoted by the same axis 
which carries the truer magnet, betrays the movements of the 
hidden one most faithfully. The scale, when graduated in ordi- 
nary degrees, is marked with 0, or zero, at the point indicated by 
the needle when at rest, and runs up to 90 deg. each side, so that 
the angle is pointed out at once by either kind of deflection. 

But a true galvanometer must not be graduated in ordinary 
degrees ; if such a plan were followed the indications would not 
be strictly correct. To explain this we may say that if one 
current deflects a magnetic needle over thirty ordinary degrees, 
and another deflects the same needle of the same instrument 
over sixty ordinary degrees, the latter current could not be pro- 
nounced exactly twice as powerful as the former; in fact it is 
more than double in intensity, for though its angle of deflection 
is twice as great as that of the other current, this angle of sixty 
ordinary degrees does not truly represent the power of the cur- 
rent as compared with the weaker. It might be thought that 
this must be an error, since the needle was deflected over twice 
the angle of thirty degrees; and this would be true if the con- 
ditions which governed the deflections remained constant or un- 
changed throughout. 

Granting the impelling power or current to be constant, the 
facilities for continuing the deflection must be as great from 
thirty degrees to sixty degrees, as from 0 deg. to thirty degrees ; 
the current must be in a position to act with uniform advantage 
over the whole ground. Let us take a view of the operation 
and its conditions. 

We have a certain force, the power of the current, which we 
desire to measure against a certain opposing force ; the opposing 
force is the earth’s magnetic attraction exerted on the pivoted 
magnetic needle; in technical phrase, the earth’s “directive 
force.” The means for bringing the power of the current to bear 
on the needle is afforded us by the existence of a given coil of 
insulated wire arranged over and under the needle, and placed in 
the most favourable position for giving us its assistance, that is 
to say, in the magnetic meridian. We say a given coil, because 
the same current gives different results with different coils on the 
same magnetic needle, so that for each particular case we must 
consider the value of, or facility afforded by, the coil which we 
employ. The information as to the actual effect produced is 
given us by observing the extent of the deflection of our needle 


from its place of rest; in other words, by the value in degrees of 
the angle of deflection. Now, to be of a correct deter- 
mination, the conditions enumerated must be constant, and if 
any of them by any means fail, or are altered during the process 
of overcoming the opposing power, the indications cannot be 
strictly accurate. Before going further, let us suggest an ana- 
logous example drawn from familiar observation. ; 
Suppose a person desired to estimate his strength by pushin 
a weight against a certain resisting pressure—say, a powerfu 
spring behind it. If the weight were «rranged so that he could 
bring his strength to bear upon it directly at right angles, and 
could continue to do so without stirring from one spot and with- 
out changing the direction of his pressure, he would be trying 
the experiment with the best possible facility for truly testing 
his power by such a method. Thus in the diagram, Fig. 26, the 
arrow represents the direction in which he must continue to 
push the weight W; and since the weight does not vary from the 
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line in its movement,backwards, the experimenter pushes under 
favourable and constant conditions. But supposing the arrange- 
ment were as shown in the next diagram, Fig. 27. He commences 
pushing with the best advantage, exerting his strength in a 
direct line, but the weight as it moves becomes less directly 
opposite, and his force gradually acts less and less against 
the centre, on which the power to overcome the resist- 
ance should be applied, till he is, in fact, making a very 
slight impression on a corner of the weight, and exhaust- 
ing his strength to no purpose. Now, let it be agreed, 
for convenience of illustration, that a person who should push 
the weight back Sin. (see first of the two diagrams) should prove 
himself no more than twice as powerful as another who could 
only push it tin. We might allow the proof in this case, but it 
would not be so if the trial were made under the circumstances 
represented by the second diagram. The man who should push 
the weight here twice as far as another could do would prove 
himself more than twice as powerful, because the second half of 
the distance was effected under constantly increasing difficulties 
to a greater extent that were present in the first half. This is a 
very rough illustration, but may serve to show the necessity for 
a constant continuance of the conditions attending the opera- 
tion of measuring the power of electric currents by the galvanic 
needle as we proceed attempting to explain. To apply the illus- 
tration—the coil, being directly parallel with the needle at the 
outset, allows the current to exert its full influence, just as the 
person commenced pushing the weight (diagram) with the best 
advantage ; but as the needle deflects further and further from 





the magnetic meridian the power of the current is exerted in a 
| line further and further from the parallel to its position, whilst 
| the counteracting power of the earth’s directive force has no 
| obstacle thrown in its way—is, in fact, constant. The result is 
| that the first part of the total of the deflection is pretty nearly 
accurate as a test of the current, but the remainder is effected 
under ever increasing disadvantage ; and it would be manifestly 
incorrect to estimate a proportion of the latter half at the same 
value as an equal proportion of the first half. In other 
words, the intensity of the current at different angles of deflec- 
tion is not proportional to the angles measured in ordinary 
degrees, which are all exactly equal—for instance, though 
the angles from 35 deg. to 40 deg. are equal to those 
from 5 deg. to 10 deg., the intensities of current at those several 
portions of the needle’s deflection are not the same. It is found 
by experience that up to 10 ordinary degrees the angles may be 
taken as equal, that is, any one of them as from 7 deg. to 8 deg. 
is a fair eighteenth part of the whole measure of the current for 
that deflection; but beyond 10 deg. the scale must be no longer 
divided into equal portions. The ordinary way of calculating for 
a galvanometer scale needs explanation, and its description gives 
us a better means of making the student thoroughly understand 
the matter than to desire him to conceive of a comparison of a 
number of different currents proceeding from different batteries, 
instead of one current varied or modulated by varying arrange- 
ment of the coil. 

We seize the opportunity of explaining that to determine the 
true graduation of the scale it would be impossible to make one 
battery give us one degree, another two, another three, and so on, 
through any coil; neither is it possible to determine the intensity 
of a current solely by the amount of deflection of the needle. 
The student will remember our saying in No. XII. that a mag- 
netic needle could not be deflected beyond an angle of 90 deg. 
—thus, a strong current might deflect to nearly 90 deg., but 
one very much stronger would do no more; so that currents 
beyond a certain strength cannot be measured by the deflection 
alone. That this fact is not the result of the earth’s directive 
force overpowering the current (for the student might think a 
sufficiently strong current had not been employed) is proved by 
experimenting on what is called an astatic needle. This is a 
combination of equally magnetised needles, pivoted one above 
another (see Fergusson’s “Electricity,” &c.), on the same axle, 
and so placed that the north pole of one points in the same 
direction as the south pole of the other, the two being exactly 
parallel. The arrangementis called astatic because they are 
not subject to the earth’s directive force, and will not, 
therefore, rest or stand in a fixed northerly, or any other 
fixed position. The name is derived from two Greek 
words, signifying “not to stand.” The student can easily see 
why the astatic needle is not influenced by the earth’s mag- 
netism, since while, for example, the north pole of our needle is 
attracted, the south pole of the other is equally repelled ; that 
is, if the two needles are exactly equal in magnetic quality. 
When the influence of an electric current is brought to bear on 
an astatic needle it can exert its power without any opposing 
attraction on the part of the earth, and yet under these favour- 
able circumstances it cannot be deflected beyond 90 deg. This 
proves that in the case of an ordinary single magnetic needle the 
deflection does not accurately measure the intensity, as 
above ; and we shall now consider the method which the fact 
necessitates of properly graduating the scale of the galvanometer. 





Boston is beginning to import Japanese paper clothing. The 
paper from which the articles are made is wholly water-proof, is 
thin and light, an overcoat weighing only 2lb. The goods are 





capable of being washed several times, and will last a number of 
months, 
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RAILWAY MATTERS. 
In the year ended the 31st of March the Excise duty on railways 
was £527,567 11s, 34d. 
Tue tramway line from the Brecknock, Camden-road, to 
Holloway was opened on Tuesday. 


Mr. PULLMAN, the inventor of the palace cars, is visiting Paris. 
He comes over to place several of his vehicles on the lines between 


the French — and Vienna, in time for the International 
Exposition in the latter city. 

Art the ae meeting of the Devon and Cornwall Railway 
Company, held on age gS . 8. L. Hamlyn, the chairman, in 
moving the adoption of the report, said that the works on the 
Lidford section were proceeding satisfactorily, having to 
the difficulties experienced by the contractor in obtaining labour. 

THE report of the directors of the Midland and Eastern Railway 
Company states that the minimum rent of £4000 for the half year 
ending the 30th of June last received from the Midland and Great 
Northern Railway companies, after payment of interest on deben- 
tures, debenture stock, and all other charges, would admit of the 
payment of a dividend on the ordinary stock at the rate of 2 per 
cent, per annum, 

THE financial statement of the Illinois Central Railway Company 
for the month of August showed that 1633 acres of land were sold 
for 15,119 dois., and that the amount of cash collected in the 
month was 47,198 dols. The estimated earnings on the Illinois 
line, 707 miles in length, during the month of August were 
636,175 dols., and on the Jowa line, 402 miles in length, 127,081 
dols., making the aggregate length 1109 miles, and the aggregate 
receipts 763,256 dols., against 836,041 dols. of actual earnings in 
August, 1871, showing a decrease of 72,785 dols. 


THE half-yearly meeting of the Bedford and Northampton Rail- 
way Company was held on Monday at the offices, Westminster- 
chambers; Colonel Higgins in the chair. The chairman, in 
moving the adoption of the report, congratulated the shareholders 
on their prospect of success. With the exception of the stations, 
the works of the line were completed, and the manner in which 
the line had been constructed reflected great credit upon the 
contractors, Upon the opening of the line the Midland Company 
had acted very liberally, and five trains a day were run each way 
at hours generally suiting public convenience. 


To give some idea of the material used on the Pacific Railroad, 
it is stated that there were about 300,000 tons of iron rails, 
1,700,000 fish-plates, 6,800,000 bolts, 6,126,375 cross-ties, 35,505,500 
spikes, and an incalculable amount of sawed lumber, boards for 
buildings, timber for trestles, &c. Estimating the cost of the road 
with equipments complete by that of other first-class roads 
(105,000 dols. per mile), we have the sum of 186,498,900 dols. as the 
a cost or value of the work—though it is conceded 
that the two roads were constructed for less, and that a large 
margin was secured by the pioneers who began and finished them. 
To operate the road there are now in use 333 locomotives, 156 
passenger cars, 43 palace sleeping cars, 76 emigrant and second- 
class cars ; dump and section cars, 430 ; stock, coal, and iron cars, 
725; fruit cars, 32; and other cars, including those of the officers ; 
in all, 7769. 

THE half-yearly meeting of the Berks and Hants Extension 
Railway Company was held on Saturday, at the Town Hall, Hun- 
gerford ; Mr. R. Benyon, M.P., in the chair, The chairman, in 
moving the adoption of the report, said it showed an increase in 
their revenue and the maintenance of their dividend. There had 
been little reason to complain as to the results of the third class 
arrangements, which had not proved so detrimental to their 
interests as some local circumstances—such, for instance, as the 
alterations of trains, which had diverted traffic. The report, 
having been made up to the 30th of June, did not embrace the 
extra traffic consequent upon the autumn manceuvres, which, it 
was hoped, would show a marked increase in their receipts. There 
had been serious complaints as to the want of punctuality in the 
train service during those manceuvres, caused by the special 
traffic; but Controller Eichbaum, who represented those most 
interested, had expressed his full satisfaction with the railway 
arrangements at Pewsey. The Great Western Railway Compan 
had lately made changes that were likely to increase the pee 4 
traffic over the extension line, and thereby increase the receipts 
of this company. Other favourable circumstances were also 
alluded to, call the chairman expressed his hopes that the 
dividend would some day reach 24 per cent. or 3 per cent. 


In a report recently presented to the India Council by Mr. A. 
M. Rendel, on the working expenses of the Indian railways, 
attention is called to the anomalous results exhibited in this 
respect on comparing the accounts of the several lines. Mr. 
Rendel observes that if one line can carry goods at four-tenths of 
a penny per ton per mile it is clear that a penny ought not to be 
spent on the same work on another line. If one line can carry a 
passenger a mile for less than two-tenths of a penny, the cost on 
another ought not to be upwards of four-tenths of a penny. If 
one line runs its trains at 2s. ag a mile, other lines ought not to 
spend from 3s. 8d. up to 6s. 11d. per mile. It cannot be said that 
the cost of carriage must necessarily be less on the lines which 
have a comparatively large traffic—as, for instance, on the East 
Indian—than on those which have a small traffic, for the line 
which is worked most cheaply is the Madras, which has the least 
traffic of any. In Mr. Rendel’s view one principal cause of the 
high cost of working Indian lines is the insufficient loading of the 
trains and the consequent unnecessary mileage run. Apart from 
savings to be effected by the substitution of natives for Europeans 
in many employments, it would seem, therefore, that the best 
hope of reducing the cost of carriage lies in the substitution to a 
very large extent of mixed trains for separate passenger and goods 
trains, because by this plan only can the train mileage be mate- 
rially reduced without diminishing the necessary facilities for 
passenger traftic.— Times City article. 

CaPTAIN TYLER reports to the Board of Trade the result of his 
inquiry into the circumstances which attended the collision that 
occurred on the 13th ult. at the Portobello junction or the Great 
Western Railway. In this case a goods train fouled the Portobello 
junction whilst the 3.40 p.m. passenger train from Birkenhead 
was ing through it. The engine of the goods train came into 
collision with the van and several carriages of the passenger train, 
Up to the present time six passengers have complained of injury. 

e passenger train contained besides other passengers certain 
eminent vocalists and musicians on their way from the Worcester 
musical festival. The accident has, in the opinion of Captain 
Tyler, clearly been caused by the omission of the engine-driver of 
the goods train to look at the home-signal applying to the goods 
line, and to see that this signal was lowe for him to fou! the 
mye before he set ~ —_ in forward motion. If he had 

n a hundred ~~ rom that signal, in place of being close 
under it, he could hardly have made such a dieuehe, As ft was, 
on getting a “oe from the guard, through his fireman, to pro- 
po fo _he started his engine without looking up to see 
whether the signal was against him or not. He is reported to 
have an excellent character for steadiness and carefulness. He 
has been fifteen years in the service of the company, and four 
years as an engine driver ; and he has been driving that particular 
train for about two years, He fully admits his mistake, and 
states that he has not been in the habit of starting in such a 
manner against signals at that junction previously ; nor has he 
even been allowed to ye og it with a hand-signal. Having 
been under the signal, he simply forgot to look up at it before 
setting his train in motion. In order to provide st the possi- 
bility of such an accident for the future, it is desirable, in the 
opinion of the inspector, that safety-points should be applied to 
the goods line, to protect the passenger line from goods trains thus 
fouling the junction, 





NOTES AND MEMORANDA. 


A NEW green pigment, said to be brilliant, is composed of 
twenty parts of oxide of zinc and one of sulphate of cobalt mixed 
into a paste with water and exposed to a heat, 


THE proposed Hudson River Bridge is to be one of the largest 
suspension bridges in the world. Its exact location will be four 
miles north of Peekskill—at Anthony’s Nose. _ — 
Artisan has the following particulars concerning it:— i 
1665ft. long between the towers, and 155ft. above the Hud- 
son River water. It is to be suspended by twenty cables, made 
of 70,302 miles of steel wire, weighing, with the iron and steel in 
the bridge, 17,005 tens. It will be made strong enough to hold up 
safely 2400 tons, and to break through with 25,171 tons. E. W. 
Serrell, the engineer, says 3,000,000 tons of coal from Pennsyl- 
vania, 54,086 tons of iron from Elizabethport, and 500,000 tons 
of through freight from the Midland and Erie will pass over this 
bridge and over the New England Railway, which will run from 
Turner’s, on the Erie Road, over the bridge to the New York, 
Boston, and Montreal Railroad. 


THE exports of coal from the United Kingdom in August 
amounted to 1,278,805 tons, as compared with 1,267,950 tons in 
August, 1871, and 1,151,201 tons in August, 1870. In these 
totals the exports to France figured for 140,361 tons, against 
183,040 tons in August, 1871, and 229,811 tons in August, 1870; 
and those to Germany for 246,993 tons, against 259,761 tons in 
the corresponding period of 1871, and 19,991 tons in the corre- 
sponding period of 1870. The aggregate exports in the first eight 
months of this year were 8,889,118 tons, against 8,104,818 tons in 
the corresponding period of 1871, and 7,851,174 tons in the corre- 
sponding period of 1870. In these totals the exports to Germany 
figured for 1,436,265 tons, against 1,603,007 tons, and 1,006,805 
tons respectively ; and those to France for 1,514,319 tons, against 
1,225,149 tons, and 1,642,608 tons respectively. The exports have 
increased to Sweden, Denmark, Holland, France, Spain, Italy, 
and Brazil; but they have decreased to Russia, Germany, and 
British India. The value of the coal exported from the United 
Kingdom in August was £1,120,279, as compared with £609,336 
in August, 1871, and £564,936 in August, 1870; and in the eight 
months ending August 31st this year £5,940,785, against 
— in the corresponding period of 1871, and £3,750,344 in 

870. 


THE French Academy of Science has received a paper from M. 
J. Jamin, in which he shows that magnetism may be condensed 
just like electricity. Having, for some special purposes, had a 
large horseshoe magnet made, consisting of ten laminz of perfectly 
homogeneous steel, each weighing ten kilogrammes, he suspended 
it to a hook attached to a strong beam, and having wound 
copper wire around each of the legs, which were turned down- 
wards, he put the latter into communication with a battery of fifty 
Bunsen’s elements, by which means the horseshoe might be mag- 
netised either positively or negatively at pleasure, The variations 
were indicated by a small horizontal needle situated in the plane 
of the poles, There was, further, a series of iron plates, which 
could be separately applied to each of the lamine. Before 
attaching any of the latter the electric current was driven 
through the apparatus for a few minutes and then interrupted, 
whereby the magnet acquired its first degree of saturation, marked 
by a certain deviation of the needle. One of the iron plates (usually 
called ‘‘ contacts”) was then put on, and it supported a 
weight of 140 kilogrammes. A second trial was now made ; and 
the current having passed through again for a few seconds, it was 
found that the horseshoe would support 300 kilogrammes instead 
of 140. The number of contacts being now increased to five, 
which together in the natural state supported 120 kilogrammes, 
it was found, after the passage of the current, that they could 
support the enormous weight of 680 kilogrammes, which they 
did for the space of a full week. No sooner, however, were the 
contacts taken off than the horseshoe returned to its usual per- 
manent strength of 140 kilogrammes, This tends to show that 
magnetism may be condensed like electricity for a short period. 


Mr. ALFRED H, SMEE has communicated to the Royal Society 
a method which he has devised, and which he names “ distillation 
by cold,” by which he believes the detection and determination 
of ammonia and other organic impurities existing in the atmosphere 
will be greatly facilitated. A glass funnel—usually of 8in. or 9in.— 
is drawn to a point and closed. it is supported in an ordinary 
stand, and filled with ice. Condensation of the watery vapour 
of the atmosphere then takes place ; the dew collects into drops 
which trickle down the outside of the funnel, and at last fall 
from the point, under which a small receiver is placed to catch 
them. The total quantity of liquid collected in a given tinfe is 
measured, and the quantity of ammonia determined by Nessler’s 
test. By the method of distillation by cold the author found 
it possible to distil many substances which are decomposed at a 
high temperature. Thus many delicate odours of flowers were 
distilled by placing the flowers under a bell glass sufficiently 
large to cover the funnel containing the ice. The odours were 
found to be more rapidly and completely abstracted by placing a 
dish with a little ether under the bell-glass at the time of dis- 
tillation. The paper was accompanied by tables giving the results 
obtained in 107 experiments, together with the atmospheric 
conditions prevailing at the time. The experiments were made 
in a garden, in a bedroom, in hospital wards, in the open country, 
&c, A few of the numbers obtained are here given by way of 
example:— 





Fluid collected in Ammonia in‘ grains per 


minims. gallon. — 
150 1°9742 Erysipelas. 
120 0°1791 Garden. 
55 6°8807 Drains. 
90 2°1000 Bedroom. 
2°9568 Stables. 
150 0°0985 


Victoria Park 


In some recent experiments made in France, interesting informa- 
tion has been made known in regard to crystalline structure in 
wrought iron. The apparatus consisted of a bent axle, which was 
firmly fixed up to the elbow in timber, and which was subjected 
to torsion or twist, by means of a cog-wheel connected at the end 
of the horizontal part. At each turn the angle of torsion was 
twenty-four degrees, and a shock was produced each time that 
the bar left one-tenth to be raised by the next. Seven axles were 
submitted to the trial. In the first the movement lasted one 
hour, 10,800 revolutions and 32,400 shocks being produced ; the 
axle, two and six-tenths inches diameter, was taken from the 
machine and broken by means of a hydraulic press, but no change 
in its texture poses § In the second, a new axle having been 
tried four hours, sustained 129,000 torsions, and was afterwards 
broken by means of a hydraulic press ; no alteration was percep- 
tible to the naked eye, but, tried by a microscope, the fibres 
sapecned without adhesion, like a bundle of needles. A third 
axle was subjected, during twelve hours, to 338,000 torsions ‘and 
broken in two ; a change in its texture and an increased size in the 
grain of the iron were observed by the naked eye. In the fourth, 
also, the axle was broken in many places r 110 hours and 
2,553,000 torsions. In the fifth, an axle submitted during 
23,328,000 torsions, during 720 hours, was completely changed in 
its texture. In the sixth, after ten months, _- ing which the 
axle was submitted to 78,732,000 torsions and dea thostens pro- 
duced by a hydraulic press shows clearly an absolute transforma- 
tion, the surface of the rupture being scaly like pewter. The 
seventh axle submitted to 129,304,90€ torsions, presented a surface 
of rupture like that of the sixth; the crystals were found to be 
perfectly well defined, the iron having lost every appearance of 
wrought iron, 






































































































MISCELLANEA. 


Sea shovels are now used on the Delaware and Hudson canals 
to load coal boats, 
Mr. DeLaHunty, one of the members for Waterford, contradicts 
the report of coal having been found in that county. 


Amone the passengers on board the Cunard steamer Russia, 
= Liverpool for New York on Saturday, was Professor 
Tyn 


Ir is stated that the damage done to Canterbury Cathedral by 
the recent fire will necessitate an expenditure on the edifice of 
about £4000. 

Dr. FRANKLAND and Mr. Morton have at length finished their 
inquiry into the condition and causes of river pollution in Devon 
ro Cornwall, and will now betake themselves to Wales. 

In the course of next session a number of railway bills will be 
promoted by manufacturers and others interested in pa up 
new mineral fields in the West of Scotland. About half a dozen 
different connecting branches are already projected. 

THE prospects of the cottor trade in Preston for the coming 
winter are considered gloomy. Mr. J. Humbe has stopped his 
Bushell-street mill, and three or four other large manufacturing 
firms employing from 2000 to 3000 operatives are said te have 
determined to work short time. One reason given for this course 
is the high price of fuel. 

In connection with the engineering trade of Leeds, we may 
mention that Messrs. Kitson and Co., of the Airedale Foundry, are 
making two blowing engines of the largest size for the celebrated 
ironworks and steel manufactory of Herr Krupp, at Essen, 
Prussia, from which place a solid cylindrical mass of steel, ft. 
long by 4ft. wide, was sent to the first International Exhibition. 

WE understand that a contract has been entered into with an 
English railway contractor for the construction of the Yokohama 
Railway. As soon as the arrangements are completed in Liverpool 
and Manchester work will be commenced, and it is expected that 
in less than a year the first English railway in Japan will be 
opened. The carriages are to be built in this city.—Manchester 
Guardian. 

On Tuesday the new line of tramway was opened from the ~~ 
Head, Holloway-road, along Norco and Camden-road to the 
Brecknock Tavern, Camden-road, where it forms a junction with 
the lines to Euston-road, King’s Cross, Camden-town, and Kentish- 
town, and connects these lines with those in working to Finsbury- 

uare, Finsbury Park, and the Archway Tavern at the foot of 

ighgate-hill. 

At the suggestion of our compatriot, Mr. Hotchkiss, the well 
known inventor, Baron Schwartz Senborn, the director of the 
Vienna International Exposition, has proposed to his Government 
the convocation of a congress of delegates from the different nation- 
alities, for the purpose of framing international treaties on trade 
marks andinventions. The Austrian Government, we understand, 
has decided on carrying out this important suggestion.—A merican 
Register. 

A PROSPECTUS has been issued of the East Rocks Hematite Iron 
Ore Company (Limited), with a capital of £100,000, in shares of 
£5, to lease and work some properties at St. Austell, Cornwall, 
near to the smelting districts and a shipping port. No money is 
be paid to the vendor, who is to receive only deferred shares (pro 
rata to those subscribed), which are to remain without dividend 
until the dividends on the subscribed shares shall have amounted to 
the capital actually paid up in respect of them. 

A NEW railway is projected between Preston and Chorley, a 
distance of about nine miles. It is thought that the line will 
serve the traffic of the district, where there are several manufac- 
turing establishments cut off from direct railway communication, 
and that at the same time it will bring the mineral water establish- 
ment at Whittle into greater prominence by making it more easy 
of access. The Lancashire and Yorkshire Company have been 
asked to construct the line, the corporation of Preston having 
joined in the memorial. 


On Wednesday morning, while the 9.33 train from Moorgate- 
street to Brompton was waiting at the King’s Cross station, the 
passengers were startled by a slight report, followed by a rush of 
steam from the engine. Many persons, who were under the im- 
pression that the boiler had burst, sprang out of the train ; but it 
was soon discovered that one of the small tubes had burst in the 
flue, emptying the boiler of steam and putting out the fire. 
locomotive from the Edgware road depét was hooked on to the 
disabled engine and train, and the journey proceeded with after a 
delay of about forty minutes. 

On Tuesday evening, by direction of the Metropolitan Board of 
Works, the lamps on the river wall of the Victoria Embankment 
were lighted for the first time. The standards for the lamps, 
which present a handsome and classical appearance, have been 
cast from designs furnished by Mr. Vulliamy, the architect to the 


board. The United States’ Government have determined to 
erect lamps of the same pe in front of the Treasury, at 
Washington. The original drawings, the castings, and core boxes 


of the lamp standards have been lent by the board to the American 
Government. 

AN alarming accident ‘occurred on Tuesday at Ridings Colliery, 
near Wardle, Yorkshire. The mine, which is on a hillside, is 
worked by means of a horizontal tunnel, and about eight o'clock 
on Tuesday morning a large portion of the outer end of the tunnel 
collapsed, completely closing the entrance, and imprisoning eleven 
men and boys who were in the mine. The fall of the material 
was so extensive that it at first appeared hopeless to attempt to 
rescue the miners. There is an air-shaft connected with the tun- 
nel, however, and by driving a passage from that the men were 
reached after seven hours’ difficult and dangerous labour, and all 
were got out unhurt, much to the relief of their friends, who were 
thrown into a state of great excitement by the accident. 


In reporting on the accident that occurred on the 19th of 
August last, between Dovercourt and Wrabness, on the Harwich 
branch of the Great Eastern Railway, in which the 11.40 a.m, 
passenger train from Manningtree, while running past Ramisey 
Ray, about three miles east of Wrabness, left the rails with a 
tank engine, tender, four carriages, and a brake van, and sixteen 
passengers and the fireman were injured, Captain Tyler states that 
is was only on taking the springs out of the hoops, and 
separating the plates from one another, that he discovered a 
sufficient cause for the accident. The springs had some of them 
been much knocked about and fractured, and even knocked off 
the engine, as the result of the accident ; but the near leading 





spring (as the engine was running) was that which suffered the 
least to outward appearance in these respects. There was 
no mark of ill-usage about it to indicate that it had been 
struck in the course of the accident. It appeared as it stood on 
the engine to be in perfect order ; and it was only on removing 
the hoop from it, and thus taking it to pieces afterwards at the 
shops of the company at Stratford, that he found that six out of 
the thirteen plates of which it had been composed were each 
fractured into two pieces. Although it is not possible to say 
positively from the , oa ef the fractures the dates at 
which they were eff , it did not seem at all probable that they 
were all broken as a result of the accident ; and, further, it was 
very unlikely that this spring, which was less exposed to injury as 
the engine slid down the bank after leaving the rails, and which 
remained apparently perfect and unstruck after the accident, 
should, as a result of the accident, have had many more plates 
broken in it than any other spring. ‘ooking to this circumstance, 
and to the whole of the facts connected with the accident, Captain 
Tyler is inclined to believe that this spring had a ailed 
before the accident ; that its further failure caused the oscillation 
which disturbed the permanent way and led to the accident ; and 
that its weakness was the direct cause of the accident, 
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THE SOPER*RIFLE. 








As 
7\ 


} VAI IIIS Yi 8 


WL HMLdLt ® 
aNd 


Whde Uldt 


Ee 


“AN 
Udit, 


Wht: Veer 


THE annexed engravings illustrate the mechanism and action of 
Mr. Soper’s newest rifle, which, being his latest production, may 


be assumed to be the embodiment of what he conceives to be the | 


best ideas of a military breech-loader. It certainly has done some 
wonderful work in his and other hands, 

Fig. 1 represents a side view with a portion of the breech and 
stock taken away, showing the action of thet 
ing-rod. Lock at full cock, breech-block D down, lever R secured 
by trigger S acting on tumbler P. 

Fig. 2 is a central longitudinal section ; breech-block down, 
lock at full cock. 

Fig. 3 is a cross section through the side screw, showing the 
manner of securing the lock and breech to the stock. 

Fig. 4 is a cross section through the bolt of breech-block D. 

Fig. 5 is a cross section through the shaft of lever R. 

On referring to the drawings it will be seen that the breech- 
block D is mounted on a strong pin W, so that it can move upwards 
freely in a plane at right angles to the axis of the barrel A; it is 
fitted into a recess in the breech shoe C, which is formed with 
very strong jaws to support it, as seen in Figs. 1, 2, 5, and is 
worked by the connecting-rod O, which moves in a vertical direc- 
tion in a closely-fitting slot formed in the breech shoeC. On the 
bottom of the connecting-rod O a stud is formed to fit into the 
hole of the tumbler P, through the centre of which the shaft of 
the lever R is fitted, so that when the lever R is depressed the arm 
of the tumber P forces the connecting-rod O upwards, withdraw- 
ing the bolt L from the recess in the breech-shoe C by means of 
the stud formed on the upper part of the connecting-rod working 
in the oblique slot which is cut in the bolt L, as seen in Figs. 1 and 








duction, In making some ex- 
periments upon jevaporation it 


termine the temperature of the 
dew point accurately. Circum- 
stances connected with those 
experiments, which need not be 
alluded to, made me doubt as 


bulbs were sufficiently accurate 
for the purpose. One of Daniell’s 
hygrometers was therefore ob- 
tained, but not being accustomed 
to its use, I found it extremely 
difficult to manage; the ether 
also was rather expensive. I there- 
fore cast about for some other 
means of determining the dew 
point—the instrument here de- 
scribed is the result. For using 
this instrument water only of a 
lower temperature than the dew 
point is required; in summer 
well water will generally be found 
sufficiently cold, but, if not, ice 
is recommended as the simplest 
means of cooling the water. In 
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severe frost, when |ice is always | 


| to be obtained, salt mixed with the ice will generally give a tempera- 
ture sufficiently low for the purposes required. The water is 
placed in the vessel A; the tap B is opened, which allows the 
water from A to flow through the chamber D, and to cool the 
| thin black glass E with which that chamber is covered. As soon 
, as the dew appears upon the surface of the glass the tap B is 
| turned off, thus preventing any further flow of the water, 
| and the attached thermometer, the bulb of which is placed 
| inside D, close under the surface of the glass, gives the tempera- 
| ture of the dew point. Before deciding upon the use of black 
| glass as a cover to D, I had tried most of the metals. Owing to 
| the non-conducting and other properties of glass, doubts have 
been expressed as to its fitness for the purpose. _I have therefore 
| made one of these hygrometers, the chamber D of which holds 
nearly a quart of water. This is covered partly with glass and 





4, the bolt Lat the same time acting upon the striker K, and | 


forcing it backwards until the front surface of the striker K 
is level with the front surface of the breech-block D, when 
the top of the flat part of the connecting-rod O will come in 
contact with the under side of the breech-block D, forcing it 
upwards, 

On reference to Figs, 2 and 4 it will be seen that the arm of 
the tumbler P is formed with a projection to correspond with a 
projection on the short arm of the cock F, so that when the arm 
of the tumbler P is raised by the depression of the lever R, the 
striking arm of the cock F is forced backwards until the short arm 
comes in contact with the upper part of the extracting lever M, 
which is mounted on the pin Y, and works in the recess 
formed in the cock F, the top part being fitted in the slot of the 
extracting slide N, which has liberty to move freely in a line 
parallel with the axis of the barrel. When the short arm of the 
cock F has forced back the extracting lever M, carrying with it 
the extracting slide N about one-eighth of an inch, the projection 
on the long arm of the cock F will strike the short arm of the 
extracting lever M, which will give a quick motion backward to 
the extracting slide N, and eject the empty case from the rifle. 
The hook or projection on the lower part of the cock F will then 
put back the extracting slide and lever to their proper places, as 
seen in Fig. 2, the cock being held in its position by the nose of 
the sear or trigger I, and the breech-block suppo by the pres- 
sure of the front part of trigger S on the rear surface of the pro- 
jection on tumbler P, as seen in Fig. 1, in which position the cart- 
ridge can be inserted, when by raising the lever R the breech- 
block D will be closed, the bolt L forced into the recess in the 


breech shoe C, and the lever secured by the breech trigger 8 acting | 


on tumbler P. By this arrangement of parts it will be seen that 
it is impossible to fire the rifle until the breech-block is shut and 
firmly secured by the bolt L. 

This rifle has been submitted to the sand and exposure tests 
with satisfactory results, It has also been loaded and fired with 
a charge of 200 grains of best powder and four hardened pro- 


jectiles without causing any injury to the breech mechanism, or, | 
indeed, to the rifle itself. The gun is certainly a very good one, | 


and a great improvement upon Mr. Soper’s first production, 








A NEW HYGROMETER.* 
By Mr. Grorcr DinEs, 
Brrore describing the instrument to which this paper refers, 


1 will briefly state the circumstances which led to its pro- | 








* British Association, Section A. 





| partly with highly polished gilt metal. .That hygrometer is now 


| upon the table, and I hope to give you the opportunity of judging | 


| for yourselves whether glass or metal isthe best. After using 
| this instrument for some time, and under different conditions, I 
have come to the same conclusion as the late Professor Daniell— 
that the metal possesses no advantage over the black glass—the 
colour of the glass, its highly polished surface, combined with 
small cost, are great pe oe Mv ane when compared with the 
metal. The time at my disposal for work of this description is 
limited, but I have made many observations with this hygro- 
meter side by side with the dry and wet bulbs. Ido not wish at 
present to speak positively upon the subject, but the conclusion 
arrived at in my own mind is this—that, whatever tables may be 
used, the dry and wet bulbs can never be depended upon as giving 
more than an approximation to the dew point. I find also that on 
many days the amount of moisture in the air is very unequally 
distributed—that it is subject to rapid and to frequent changes. 
| I have elsewhere described it as badly mixed, and also as ‘‘ masses 
of air very differently charged with moisture, rolling over the 
surface of the earth in the same manner as the clouds above, the 
difference being that they are invisible.” 











SUDBURY WATERWORKS. 


| WE illustrate on page 232 a peculiar direct-acting expansive- 


working pumping engine, designed by Mr. ea f Davey, for the | 


| Sudbury Waterworks, which works were planned and carried out 
| by Mr. Hennell, the engineer appointed by the Secre of State 

to execute this sanitary measure, It will be seen that the engine 

actuates two pumps—one at the bottom of the well and the other 
' at the top. e bottom pump is 16in, diameter, of the plunger 
| variety, provided with Sin, square spear rods, The top pump is a 
bucket-and-plunger pump, with a barrel 13in, diameter. The 
lower pump delivers through a 9in. pipe to a cistern provided 


was considered necessary to de- | 


to whether the dry and wet | 


DAVEY’S PATENT PUMPING ENGINE AT THE | 


under the top pump, which latter takes the water from the cistern 
| and delivers it through a Qin. rising main to a storage reservoir 
situated on the summit of an adjoining hill, from which the town 
is supplied by means of gravitation. The nn of the pipes 
| in ot at the top of the well is peculiar, to admit of passing the 
| water into a depositing reservoir before sending it on to the 
| storage tank, or of delivering it direct. To pass the water into the 
| depositing reservoir it is only necessary to shut down the sluice 
valve shown between the rising main and the pump cistern. 
| The engine is double-acting, and is provided with a et 
variable expansion gear, which we will proceed to describe. An 
| enlarged view of the gear is given in Fig. 1. The distribution of 
| steam is effected by means of a common D slide valve having two 
| separate expansion valves on the back, Fig. 2, one for either end of 
| the cylinder. The expansion valves are stationary, and are adjusted 
to the various grades by means of screwed spindles and hand 
| wheels. The main slide valve spindle is attached to the centre of 
| a lever, one end of which derives its motion from the beam of the 
| engine, and reciprocates in equal times with the steam piston, 
| whilst the other end C is actuated by means of a small subsidiary 
| steam piston A governed by means of a double-acting cataract bed. 
The speed of the cataract end of the lever is constant, and that of 
| the steam piston must necessarily be below it, but should the engine 
| piston exceed its normal speed from any cause, then the relative 
| positions of the slide valve and the main piston become altered, 
| and, as a consequence, the cut-off takes place earlier ; the engine 
| thus automatically varies its expansion within certain limits to the 
varying conditions of its load. The subsidiary piston must neces 
sarily move the slide valve through a distance equal to that of the 
lap of the expansion valve before the engine can commence its 
stroke, and thereby a pause is produced, as in the Cornish engine ; 
| the pump valves, therefore, close silently without a shock, and a 
lead is given on the exhaust side of the piston, so that the spent 
steam is exhausted, or partly so, before the engine commences its 
next stroke, and back pressure is prevented. The engine has a 
steam-jacketed cylinder 16in. diameter by 3ft. Gin. stroke, and 
| makes from twelve to twenty strokes per minute. ~ 
From the description of the gear which we have just given it 
will be noticed that all the functions of the highly effective but 
| complicated Cornish gear are performed by it, with the addition 
| that the engine automatically varies its own expansion, and in 
| practice it has been found to do so so effectively as to prevent any 
| striking of the catch pieces with sudden and great variations of 
'load. #We also illustrate a og of single-acting condensing 
| engines, specially designed by Mr. Davey for deep well pumping. 
| The distribution of steam in the cylinders is the same as in the 
| Cornish engine. e hand levers shown on the face of the entabla- 
ture are for starting and hand working. The patent specification 
describes this gear applied to actuate Cornish double-beat valves, 
| which, if found effective in practice, would greatly simplify and 
improve the Cornish engine. 





H. WALKER’S PATENT BUTTON-HOLE CUTTER 
AND EMBROIDERY PIERCER. 


THis little instrument, of a most inexpensive character, is made 
of thin sheet steel corrugated to give it the requisite stiffness, as 
shown in the engraving ; the sliding gauge 
being placed at a suitable distance from 
the point, it is held by the finger and 
thumb; all that is then necessary is to 
place the point where the hole is to begin 
at and to thrust straight downward, when 
it cuts a hole of the width required, and 
will cut any number of holes precisely 
alike. The one side has a cutting edge, 
and the back being rounded it cuts only in 
the one direction and with extreme ease 
and accuracy. 


THE GERMAN RIFLE OF THE FuTURE.—- 
The Cologne Gazette is enabled to state 
that an improved model of the Manser 
rifle has been definitely selected as the 
German infantry weapon of the future. 
The choice was really made nearly a year 
ago, though it has hitherto been kept 
— The a has, — been so 

ly improved upon that the new gun 
hardly deserves to be called by its nth 
The weapon is highly spoken of. Even 
before its manifold improvements it could 
be fired twenty-six times in a minute, 
which is twice more than the Werder rifle, 
and even men unused to its handling 
could in action be trusted to fire twelve or 
fifteen rounds a minute. The riflejis con- 
structed on the central fire system, and 
the cartridges are cased in metal. It is 
lighter and considered more handy than 
| the Chassepot, and answers in trueness of 
| shot to the rem tye needle-gun, which in other respects it sur- 
. The of the bayonet is still undetermined. It will 

| either an ordi triai bayonet or a sword-bayonet, 
Government is so anxious to arm the infantry with the new gun 
that large orders for component parts have been given to private 
| makers, among others to a sewing- ine manufactory in Berlin; 
but the finish will invariably be given in the Government works 
at Sahl and Amberg. Even with these helps the work cannot pro- 
as rapidly as is pa eaneniny so as to enable the army to 

| be completely served within two or three years. 




















atl EMI 








—n 











Oct. 4, 1872. 


THE ENGINEER. 


229 








ON A METHOD OF LOWERING AND DETACHING 
* BOATS FROM SHIPS AT SEA.* 
By Mr. Epwakrp J. HILL. 


THE which I have the honour to read to-day is upon the | 
cachet Renal detaching boats from ships at sea. In | 


* subject of low and ig 
cialis the soaber batene you I must ask your kind consideration 


laci 

se the fact that the observations I have to make are gathered | 
from a study of the subject for two years only; and although that 
study has been from the practical intercourse with sailors of great 
experience, yet the absence of real practical knowledge at sea 
myself has tended to make the task a somewhat difficult one. 
Under these circumstances it is indeed gratifying to me to feel my 
labours a been ae +. success is stanhing chine? 
me to uce an @ us for lowering r 
boats a sea, which ¢ e president of this section of the Britheh 
Association has deemed worthy of your attention. 

The subject of this paper I think every one will agree is of very 
great importance, not only to those whose lives are spent at sea, 
and the thousands of fellow-creatures whose duties call them to 
foreign lands, but to all of us, who, although not called upon to 
venture to sea, yet have either relatives or friends who are. We 
are, therefore, called upon to interest ourselves, and assist all in 
our power to diminish in one way or other the perils all those at 
sea are constantly in danger of. 

Two years and a-half ago I was fortunate enough to invent a 
self-acting detaching apparatus, consisting of a peculiarly con- | 
structed hook and ring for the purpose of putting newspaper | 
parcels out at intermediate stations from the non-stopping or 
express trains, The invention turned out a success, and was 











POSITION OF BOAT 
WHEN READY FOR LOWERING 


POSITION OF RINC $HOOK 
WHEN BOAT IS READY FOR LOWERING 
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adopted by one of our railway companies, and has been in daily 
use since that time. Six months r, on reading an account of 
an accident to a boat at sea from the failure on the part of the 
man to detach the same, the idea occurred to me to adapt my 
hook and ring to the self-detachin; got boats from ships. In trying 
to do this almost insurmountable difficulties presented themselves 
one after the other during nearly two years’ work, when at last I 
produced an apparatus that appeared to many sailors a feasible | 


one, 


lowering boats at sea. Amo others I may mention Russell's, 
Clifford’s, Captain Kynaston’s, Chapman’s, &c., all having their 
separate merits. 

ussell’s, which is the most ancient of them, is an arrangement 
of a rod of iron in the bottom of the boat from end to end, 
worked by a lever in the centre. Two rings, nded from the 
falls, are under the ends of this rod, and by a man pulling 
over the lever both rings are simultaneously released. 

Clifford’s is an invention which has been adopted more, and is 
better known, perhaps, than any other system. It is an exceed- 
ingly clever method for lo boats by means of a single 

ant ing from each davit head through peculiar friction 
locks in the ends of the boat, and ing round a roller fitted in 
the centre. This roller is controlled by a small rope, also attached 
to the roller, and held by a man in the boat. is plan is only 
adapted for lowering the boat from the ship ; the o7 hooks 
and ri falls, and blocks, having to be used to hoist the | 
to the davits. The apparatus has undergone several trials, an 
a fitted to op 4 number of + ‘ 

Japtain Kynaston’s is an a tus in much use in our navy, 
and consists of revolvi haste ated to the dings of « beak 
These hooks are so made that the strain of the weight of the boat 

to portions of them. When attached to the 
lower part the hook remains erect, but by the slacking of a 

in is t to the upper part of the 

hook, causing it to throw itself over, thereby releasing the boat. 

The hooks are fitted with safety which must be withdrawn 


Of an’s little is known, but to the best of 
my recollection it is an tion of the cup and ball principle. 
The balls suspended from each of the falls are kept in the cu 
ee Oe Or one small bolts, the with- 
drawal of these bolts i e same, 
EF ioc ce tinchtiaemy aid bance the boat, and 
en upon his coo! judgment. It is evident 
Guy soked, aboerpadalay onde 9 dete eet 


* British Association, section G. 





There have been many systems invented to diminish the risk in | gai} 


eee is put under the control of a man, and dependent on his ! hoisted to the davits, and is then set up or shortened by the lan- 


and nerve, must be always liable to danger and accident. 
There are times when the most cool, self- man’s judg- 
ment is at fault. For instance, a driver of a locomotive, whose 
whole life is spent upon his engine, every motion of which he 
thoroughly understands, and who has the advantage of dail 
and ost hourly experience, when and where to turn o! 
his steam in order to stop his train at a terminal or other 
station according to the length and weight of the train and th 
state of the weather, will sometimes overrun the mark in certain 
cases, causing great damage and loss of life. When we read of an 
accident thus caused we at once say it is the result of great care- 
lessness on the driver’s part ; yet knowing that it could not be in- 
tentionally, from the fact that he had his own life at stake as much 
as the lives of the passengers themselves, and that he intention- 
ally shut off his steam when he thought right, it would be, 
perhaps, more correct to designate the cause of the accident to an 
error of judgment. It is —. the same thing with a man who 
is appointed to detach a boat. He is suddenly called upon to per- 
form a duty which he has practised on a few occasions under 
certain circumstances, He takes his place in the boat, and in a 
moment of great excitement and hurry has the lives of the whole 
boat’s crew placed in his hands, He is naturally most anxious 
that all should be done with safety, but the releasing of the boat 
must take place if possible when it is nearly floating. In rough 
water this is a very difficult thing to do, and at night it is next to 
impossible for a man to judge when he is near the water ; should he 
wait until the boat has thoroughly floated then there is a great 
risk of the boat being dashed against the ship and broken or 
swamped; and when we consider that in the event‘of a man 









LUNGITUDINAL SECTION 


ued so as to draw the rings into an oblique position, as shown in 
igs. Land 2. The effect of this is that a portion of the strain 
borne by one ring is transmitted to the other, so that neither ring 
is ever sufficiently relieved of strain to become detached until bot 
are relieved. When the boat is entirely water-borne and both 
rings relieved of strain the latter detach themselves, and the boat 
is free. The life-line (which, while in place, is useful for the men 
to hold on to) falls into the boat. The rings, chains, and shackles 
remain suspended to the blocks. 

“In lowering a boat it is thus only necessary to slack out the falls 
until the boat reaches the water, when it will detach itself and 
float away. If one end reaches the water before the other, or be 
lifted by a wave, it does not dise , and may either be reco- 
vered to the ship by hauling in the loose fall, or the other fall 
may be slacked out until the boat is entirely supported by the 
water, with the result before stated. 

‘“*The only circumstance under which the rings may sometimes 
fail to detach themselves on the boat floating is when the boat is 
very slowly lowered while the ship has much way upon her in per- 
fectly smooth water, in which case the boat is easily detached 
from the ship by one man canting the aftermost ring by pulling 
the small cord fitted to the eye in the side of the ring. Imme- 
diately this is done the two rings are simultaneously released 
from the hooks and the boat detached. Another means by which 
the self-releasing shall be insured under the above circumstances is 
the adoption of a boat rope as ordinarily fitted to take the towing 
| strain off the falls. If the water is not smooth the motion of the 

waves will detach the boat, even if it is being towed (without a 
| boat rope) by the falls—although a boat rope is always supposed 
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falling overboard the whole action of manning and lowering a boat 
ow a space of less than three or four minutes, at a time when 
the first thoughts of the men are to save the live of a brother 
sailor, and the excitement of the moment so great that their own 
individual safety is but a secondary thought, we cannot be sur- 
prised to hear of an accident to a ship’s boat. 

It will be unnecessary to go into any statistics as to the number 
of ships at sea and the proportionate ber of idents that 








| occur, but if we look at the immense quantity of vessels that 


from our ports, and consider that above 90 per cent., 
speaking roughly, have only the ancient method of the old falls 
and the common hook with which to lower the boats, we can but 
come to the conclusion that no proper and successful apparatus 
has yet been brought before the ee or surely the old 
dangerous system of lowering boats would not be in such universal 
use. We have only to look back a very few months to find an 
account of a most painful accident, which not only filled every- 
body with horror, but was the means of causing public attention 
to be called to the snbject. I refer to the loss of the boat’s crew 
of H.M.S. Ariadne, in the Mediterranean Sea. The boat was 
lowered by the old system of hooks and rings, and owing to the 
fouling of the after fall, the bow, which descended to the water, 
became unhooked, throwing the crew into the sea. The accident 
referred to has been the cause of a committee being appointed at 
the Admiralty to — into the safety of lifeboats, and the best 
means of lowering ts at sea, This invention has been ex- 
amined before that committee, and, I am p! to say, has met 
with sufficient favour to be thought worthy of trials in H.M. 


navy. = 
I will now try to explain this invention, and think it will be as 
well to read the description I have already furnished the Com- 
mittee on Lifeboats at the ity, and afterwards explain the 
working of the models. 
“The apparatus consists mainly of two patent slip hooks b, b, 
pee eee Gat me chain slings at 
end of the boat, These hooks engage with the rings c, c, 
attached to the lower tackle blocks by short lengths of chain. So 
long as any strain is upon the rings they cannot be detached from 
the hooks, but on the strain ceasing by the boa i 
borne fall away from the hooks, and cannot by any possi- 
bility hook on again unless held by hand in the right position for 


doing so. 
os order to prevent one fall detaching without the other, in the 
event of the boat i -borne at one end. 


beeen AA the life Has connects the two ri 
by means ofthe doe hok links or shackles. ‘The life-line (with 
e lanyard, g, slacked out) is hooked on as soon as the boat is 





USED IN PLACE OF HOOK SHACKLE 


to be used atsea, To raisea boat from the water the falls are lowered, 
and the rings passed over the hooks and attachedin the manner 
shown in Fig. 3, The rings having been secured by safety pins, the 
boat is raised in the ordinary way, and the life-line is then set up 
as before explained. The rings may be held in their places when 
attached by a man in the same way as an ordinary hook and ring. 

**When the boat is hauled up small loose safety pins A, h, 
attached by short chains to some part of the davits or guys, are 
substitu for the pins before referred to. The boat is then 
thoroughly secured against becoming accidentally unhooked at the 
davits (as by a sea striking her, or in the process of turning 
inboard), while the pins withdraw themselves on the boat being 
lowered, thus preventing the possibility of mishap through the 
pins being unintentionally left in place, 

“It is claimed that the adoption of this invention will remove 
most of the risk incurred in lowering boats, either from swamping 
or from the detaching of one end before the other. It removes 
the necessity for leaving the detaching to the discretion of any of 
the men, an operation requiring great nicety and judgment in a 
heavy sea. It also tends to give confidence to the boat's crew, 
from the knowledge that the boat cannot be detached at either 
end until it has safely floated.” 

The lowering apparatus, which, although not officially gone into 
in the foregoing Tronigtion, was explained before and examined 
by the committee. It is an invention which enables the old 
falls to work in unison; the two falls are run from the davits over 
rollers fixed in the top of the bulwark of the ship, and then passed 
together over and under small revolving swivels fixed on a plate 
attached to the inside of the ship. The result of this is that when 
the boat is being lowered, should a foul take place in either 
tackle the other will not increase itself, and consequently the boat 
must descend upon a level k 





DraIntnc THE ZuyDER ZeEe.—The Vaderland of the Hague 
announces that the project of drying the Zuyder Zee (the space 
between Wieringen and Medemblick, of about 50,000 acres) is 

in brought upon the ¢apis, The example of the Lake of 
ee Rn is there to show that, notwi the immense dif- 
ficulties of the task, the ground gained from the sea by the hand 
of man and devoted to agriculture ly remunerates the 
expenses of the acquisition. It is known also that the Zuyder 
Zee was not always the immense gulf it now is, but was once a 
thick forest bathed by ariver, which, after traversing several small 
inland lakes, threw itself into the sea near the Texel. About five 
centuries back the waters of the ocean, rushing in by the mouth 
of the stream, reached these ponds, and, causing them to overflow, 

inundation, 


produced a 
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ON THE AGRICULTURAL VALUE OF THE 
LIME COMPOUNDS RESULTING FROM MAJOR- 
GENERAL H. Y. D. SCOTT'S PROCESS OF 
TREATING SEWAGE.* 

By Masor-GENERAL Scott, 


1, THE characteristic feature of this process is the calcination of 
the deposit produced in clarifying sewage by means of lime, and 
the production therefrom of lime compounds, to be used as cement 
or for agricultural purposes, 

2. The system itself has been fully discussed by the most emi- 
nent authorities on sewage matters, and the application of the 
resulting compounds to building purposes has been the subject of 
a paper read at the last conference of the British Architects and 
published in the proceedings of the Institute. The use, however, 
of the material for agricultural purposes has not yet been considered. 

3. Many attempts have been made, as is well known, to use the 
deposit from sewage as manure, but such attempts have been so 
far unsuccessful, and eminent chemists (Dr. Frankland, Dr. 
Voelcker and Dr, Odling among the number) deny that sewage 
sludge has sufficient fertilising value to do more than repay the 
cost of carriage to a moderate distance. The object of this paper 
is to show that in districts where liming is resorted to it is more 
advantageous to calcine the deposit produced by the addition of 
lime to the sewage water, and use the product in that condition as 
manure, than to transport it to the fields either in the dried or 
wet condition, with the view of utilising its organic matter as a 
fertiliser. 

4. In order to make a comparison of the calcined lime deposit, 
with limes which are generally available, it is necessary to know 
the composition of the natural limestones of the country. 

5. The following analyses were made by Professor Johnstone, 
with the view of ascertaining the amount of phosphate of lime in 
the ordinary limes used for agricultural purposes :— 
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6. Professor Johnstone points out very clearly the influence 
which even such minute quantities of phosphoric acid as are shown 
in these analyses must have upon the fertility of soils, At page 
225 of his work on experimental agriculture he says :—“ From 
one-third of a per cent. to two per cent. are the limits between 
which, in burned limes, the proportion of phosphate of lime 
usually varies, according to our present researches, But, though 
small, these quantities are sufficient to produce an important 
influence upon the soil to which the limes which contain them are 
applied. A ton of lime in which the phosphate of lime exists in 
the proportion of one-third of a per cent, or two per cent. respec- 
tively contains 

When the preportion is .. 4 °/, x 

Phosphate in a ton of lime 7h 1b... «2 ee -- -. +. S45 Tb, 

Equal in common bone dust 15 1b... we ee ee ee) S90 TD. 
Every ton of lime in the one case, therefore, carries with it as 
much of the phosphate as is contained in 15 lb., and in the other 
case as is contained in 90 Ib. of bone dust. If tive tons of these 
different varieties of lime be applied, which is a moderate dose, 
the one gives to the land the p rosphate of about 10 bushels, the 
other of about 14 bushels of bones,’ 

7. Though no experiments of a practical character have as yet 
been made to show the value of the sewage lime, a portion of the 
deposit at Ealing (when the process of precipitation by lime and 
clay, with a view to the production of cement, is in operation) has 
been analysed by Dr. Letheby with the following results : 

Contains 1 per cent. 
Organic matter .. .. «2 «2 oe 16°3 NH. Ho, 


3 
Earthy carbonates - ee ee e¢ 49°14 Chiefly lime. 
Phosphate of lime .. .6 « « 671s 
Alumina, iron a ee cee ae’ ae ee 
Silica os 60 40 06 ce (00 oo IR 





99°82 
8. Of the silica, iron, and alumina in this precipitate, quite one- 
third was added in the form of clay. Now if we allow for this, 
and deduct the carbonic acid and the organic matter, the composi- 
tion of the calcined material, such as would have been produced 
by precipitating with lime alone, would stand thus :-- 


Lime and magnesia... 16 oo of «+ ee «+ «+ of of SIS 
Phosphate of lime .. os os «+ ee «es +e ee oe oe 119 
Silex iron and alumina .. «6 oe «8 ss +e «0 00 oe S64 

99°8 


9, If we inquire into the effect of adding lime of this composi- 
tion to an acre of ground, we shall find that for every ton of lime 
added we shall carry to the soil a quantity of phosphate of lime 
equal to 5354 Ib, of bone dust, or for a dressing of 5 tons we shall 
add to the field upwards of 2650 Ib. of bone dust per acre. 

10, It must not be supposed that this result is exceptional, for 
the following are the results obtained by Professor Way with 
London sewage precipitated with fifteen or sixteen grains per gal- 
lon, The sewage was taken from the Northumberland sewer :- 





| Grains per gallon. 


Before | 
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Phosphoricacid .. .. «+ e+ oF «2 «s os 2°68 2°06 
Carbonic acid .. .. 6 ef cf oe os oo | 9°01 8°92 
Silica, sand, oxide of iron, &e, +s «. os «. | 6°20 5°96 
127730 =| =~ 69°50 


11. A precipitate of these constituents when calcined would 
have the following composition : 

ERED co 06 se be ce ce 66 te ee ce fe te oe OO 
Magnesin .. se oo oe ce ce 06 « 00 06 cf of O'9 
Alkaline salts «co 1. cc ce ce 00 ce ce 06 00 oe 
Sulphate of lime .. «s cc ce of of 08 cf 20 oe 
Phosphate of limo .. .. oo «6 08 «se of of «8 
Siliccous matter, Bc, oe se se 08 06 of v6 of of B 





12. Professor Way states that five-sixths of the phosphoric acid 
were precipitated, but so far as our experiments show, the amount 
of lime he used, viz., fifteen or sixteen grains, is insufficient to 


produce proper clarification, and indeed there was found in the 
effluent as much as 5°19 grains of carbonic acid in solution. Pro- 
bably had a r dose of lime been added, all but a trace of the 
phosphoric acid would have been removed. 

13. The proportion of phosphoric acid found i Professor Way 
seems unusually large, but other yey by the same chemist 
give still larger proportions of this aciil in the sewage, For 
instance, on the 12th April, 1859, in the same sewer and at the 
same hour, he found the phosphoric acid amount to 5°76 grains 
per gallon. In the sewage in Dorset-square he found 4°17 grains, 
and in that of Barrett’s-court the enormous quantity of 10°44 


grains, 

14, The following are, however, the estimates by various emi- 
nent chemists of the average quantities of phosphoric acid found 
in sewage water. They are extracted from Dr. Letheby’s work 
on “ The Sewage Question” :— 


Letheb; ee se es 00 06 08 00 ce ce c6 ef eo 1°74 
Hollman and Witt .. 2. «. so «+ 00 ec +c ec of 2°85 
cd" Ug “66 os. Se se ad be os Ge ae oo ce Ete 
UE. ig. Wer Be Si Ge ae ce te Se en a Oe 

Mean .. oo ¢e 00 of co 1°57 


The mean of these results would yield in the calcined deposit a 
quantity of phosphate of lime varying from 10 to 12 per cent., or 
practically that obtained from the Ealing sewage. 

15. Now, if we assume the ordinary lime to cost 12s. 6d. per ton, 
and insoluble phosphate of lime to be worth £8 per ton, we shall 
find that the Ealing sewage lime would have a value as manure of 
£1 5s, 6d, per ton, and the London Northumbd. sewer lime £1 14s. 
per ton. That is to say, in one case the value of the lime put into 
the sewer would be brought out again with double its original 
value, and in the other case its value would be trebled; and this 
takes no account of the value of the sulphuric acid and potash and 
soda salts, which are present in the sewage lime in much larger 
proportions than in ordinary limes, nor of the possible advantages 
of soluble silica, 

16. The idea will naturally suggest itself, that as the organic 
matter is destroyed in the calcination process, there must be an 
actul loss of fertilising material, which by careful drying of the 
deposit is avoided. But it should be remembered that :—First, 
the process I am recommending is analogous to that which the 
farmer follows when he burns weeds, Xc., for the sake of more 
readily distributing their ashes over the ground. The organic 
matter still does work, for it supplies the heat for the purpose. 
In Egypt, indeed, dried excrements are the chief source of fuel, 
and the fields in the valley of the Nile, which are remarkable for 
their fertility, receive no manure except the ashes of the burnt 
dung. Second, if the farmer be asked to buy Leicester bricks, 
Tottenham sewage guano, or any other of the dried preparations 
froy: sewage deposit, he compares the results they will produce 
wal tale cost with that of guano or other rich manures, which 
cost far less both for carriage and for spreading, because the sewage 
products are generally of a tough lumpy consistency, as well as 
very weighty in comparison with their fertilising effects. Thirdly, 
the proposition to convert the deposit into lime is suggested for 
those cases only in which liming is now used, and when, therefore, 
it will have to compete, not with a material of much less bulk and 
greater richness that itself, but with one which in comparison 
with its fertilising properties is much bulkier. 

17. So long ago as 1857, and before the futility of the wild 
notions entertained of the manurial value of sewage sludge began 
to show itself, it was demonstrated by Dr. Hoffman and Mr. Witt 
in the report on the main drainage of the Metropolis, “‘ That in 
order to find for a sewage manure, similar to the Leicester bricks, 
a market at a distance of five miles from the works, the manu- 
facturer must be satisfied with 12s, 3d. per ton, which is 54d. less 
than the cost of its production (12s, 84d).” 

18, The results of practice have, however, shown that the manu- 
facturer of this manure had to satisfy himself with a far lower 
price than 12s, 3d, The Rivers Pollution Commissioners, in their 
report on the small value obtainable for the manure made on the 
A BC system, give the value assigned to the Leicester bricks by 
Voelcker and Versmann respectively as 15s, 5d. and 17s, per ton ; 
and they add, “Such is the value of these deposits as estimated 
from chemical analysis; but experience has warned the manufac- 
turer of these feeble manures that the value indicated by chemical 
analysis cannot be counted on in the market. Thus the Leicester 
mud is actually sold for 1s, per ton, although its indicated value 
is from 15s, to 17s, Indeed, without fortification with sulphate of 
ammonia, nitrate of soda, or superphosphate of lime, such manures 
are scarcely saleable.” 

19. The fortification of these valueless manures is now becoming 
a favourite idea with those who cling to the sentimental notion 
that the organic matters of sewage deposit must be utilised as fer- 
tilisers;* but since the farmer has concluded, with the chemist, 
that the sedimentary matters of sewage will, as manure, scarcely 
bear the cost of carriage, we may also give him credit for seeing, 
that if there be any advantage in mixing much worthless matter 
with good manures before p tte them in the ground, he ma 
conduct the operation of enfeeblement on his own land wit 
materials available on the spot. 

20. Another question which will arise will be this:—Can the 
sewage lime be produced more cheaply than an equivalent mixture 
of common lime and bone dust? My reply is, a nuisance has to be 
got rid of. The sludge must be disposed of somehow, and by dis- 

vosing of it as cement, and lime for manure, the best return will 

™ made, As Mr, Rawlinson expresses it, *‘The towns produced 
the sewage; it was a nuisance to the community, and it was 
necessary to the health of the community to dispose of it, and they 
must be contented to pay, by a rate in aid, for getting rid of that 
which was no benefit to them, and which, in its grosser form as 
discharged from towns, was an injury to thecountry. The sooner 
that was understood, and put on all fours, the better it would be 
for everybody.” 

21. The really pertinent question is, not-—How do your manu- 
factures stand in point of cost with other lime and cement-making 
processes ? But—TIs there any other mode of disposing of the sludge 
of sewage which will repay to towns more of the cost of getting 
rid of their nastiness? 





SALE AT THE MILLWALL ENGINEERING AND 
SHIPBUILDING WORKS, MILLWALL, LONDON, 
OF TOOLS, PLANT, MACHINERY, &c. 

(Concluded from page 208.) 


WE have the pleasure to-day to give our readers, in continuation 
of the list in our issue of the 27th ult., further details and prices 
of the machinery and tools just disposed of L 4 auction by Mr, 
Price at the above-named works, pons rm to offer thereon a few 
remarks on the sums realised and general character and quality 
of the articles sold. It is certainly difficult for us or anyone else 
to estimate with accuracy the intrinsic and individual worth of 
machines which have, as a general rule, been designed for use as 
parts of one great whole, and which in any separate capacity lose 
a portion of the value which belongs to them as integers in a going 
concern, Although, however, the prices obtained at Millwall have 
not by a considerable percentage approached those recently cata- 
logued in these columns as having been reached at a sale at 
Worcester, yet, considering the of many of the machines, the 
amount of work they had evidently done, the effect of which, as 
a facetious gentleman from the neighbourhood of Manchester 
pettishly remarked, was self-apparent in the want of a dentist’s 
attention to the toothed wheels, we cannot but think 
that the majority of them sold well, and at their full 
value. When we remember that every hour almost—thanks 











* British Association, Section G. 





* The operation of burning could be so conducted as to save the nitrogen 
if 'y- For centuries Europe derived its chief supply of sal am- 
moniac from the distillation of camel and cow dung in Egypt. 





to the ingenuity and perseverance of our mechanical engineers— 
adds something new to those machines we have already deemed 
well nigh perfect, and the novelty of to-day is almost obsolete 
to-morrow, we are fain to admit that at Millwall old machinery 
went off remarkably well. As an instance: surely £60 for lot 
879, a Yin. stroke self-acting slotting machine, by Whitworth, 
made in 1845, was its full value, and may be it is also fully worth 
that money to the purchaser, from the fact that if he has work on 
hand suited to it, and is pressed for time. The economy, in view of 
the difficulty of obtaining now any new tools, is self evident. 
We must not be taken here to be decrying in anywise the cha- 
racter of the machinery of which we write ; on the contrary, in 
our opinion, better of its date and style was probably never 
got together ; indeed, some of the lots—as for instance, 889--a 
treble-geared combined self-acting sliding and surfacing lathe 
and plate-planing machine, and also the boring and facing 
lathe, No. 886, are magnificent tools, and fit to take their 
places in any shop; but the general style of the machines is 
old-fashioned, and although they would doubtless turn out 
excellent work, they cannot even in justice to themselves be put 
in competition with those the makers of to-day turn out, It is 
not easy to say who were really the principal buyers, as most of 
the purchases were evidently made by agents pm not principals, 
It, however, oozed out that a quelled number of the tools 
were bought to go to Russia, whilst some of the largest fell to the 
bid of a gentleman connected with a Prussian house, 

Amongst the purchasers of some of the smaller articles were a 
few of the old employés and workmen of the establishment, and it 
was a somewhat painful pleasure to listen to their remarks and 
reminiscences of the different machines as they came to the ham- 
mer. One had bored a cylinder here, another had planed a plate 
there. However, it is om now, and after the hurry and bustle 
of the removal the site of the great works at Millwall will, so 
far as can as yet be foreseen, return to its pristine silence and 
solitude—delenda est Carthayo. We have to repeat our acknow- 
ledgments to Mr. Price for his attention, and may, perhaps, be 
permitted to remark upon the very exceptional advantage he 
enjoys as an auctioneer of machinery and tools from the fact of his 
being himself a practical mechanical engineer. 

The following is a list of the prices obtained for the principal 
articles during the last six days’ sale :—It is impossible to give the 
details of price of smaller tools, such as chisels, cutters, drills, &c., 
but on the average we think that steel tools made about 4d., 
wrought iron ditto 3d., steel-faced hammers and the like about 
4d. per Ib. 

Lor, 

335, Powerful lever punching and shearing machine, will punch 
lin. holes in lin, plates 22in. from edge, and shear 12in, from 
edge, wrought iron lever, 9ft. centres, mounted upon a strong 
wrought iron box frame, fly-wheel, fast and loose pulleys, and 
throwing-off motion, £32. 

336. Powerful hydraulic strake bending machine, 14ft. long, with 
massive wrought iron girders and framework, guide rolls, and four 
shaping blocks as fixed, £52. [Bought to break up. 

337. One hand power force pump, by Bellhouse and Co, ,with lin. 
gun-metal plunger, wrought iron lever, stop cock, &c., on cast iron 
bed, £9 10s, 

338, One ditto ditto, £8. 

339, One ditto ditto, with extra socket lever, £8 10s. 

340. One ditto ditto, £7. 

423. Complete set of internal and external standard gauges, by 
Whitworth, jin., yyin., tin., yyin., fin., yein., din., yyin., Qin., 
}iin., fin, tiin., din., $fin., lin., 1jin., 1}in., 1jin., 14in., 18in., 
tin Zin., and 2in., in velvet lined box, £22. 

424, One other set ditto, by Whitworth, oh 2}in., 2iin., 
2hin., 28in., 2jfin., 2fin., 3in., 3fin., 3fin., 3zin., 34in., 3gin., 
3jin., 3fin., and 4in., in two velvet lined boxes, £20. [These had 
not been very well used. ] 

466. Two circular saws, each 2ft. 8in. diameter, £2 10s. each. 

467. One ditto, 3ft. diameter; one ditto, 2ft. 10in, diameter, 
£2 10s, each. 

468. One ditto, 3ft. 3in. diameter; ene ditto, Sft. 2in.; one 
ditto, 3ft. 5in, diameter, £2 17s. 6d, each. 

469, One ditto, 4ft. diameter; one ditto, 3ft. 8in. diameter, 
£4 each. 

470. One ditto, 5ft. 4in. diameter, £6, 

480. Very powerful double-ended eccentric punching and shear- 
ing machine, will punch 2in, holes in lin. plates 24in. from edge, 
and shear ljin. plates 24in. from edge, shears 24in. wide, stop 
motion to each head, massive spur-wheel, fly-wheel, driving 
pulleys, throwing-off motion, and driving gear self-containing, 
£210. 


483. Very powerful plate-bending machine, by Scott Russell, 
with rolls 14ft. lin. long, 18in. diameter, with Sin. square-threaded 
adjusting screws, fast and loose pulleys and throwing-off motion, 
with wrought iron guard for gearing (built in 1843), £110. 

484, Lever punching and shearing machine, will punch lin. 
holes in lin. plates 214in. from edge, and shear 12in. by lin., 
wrought iron lever 9ft. centres, on massive wrought iron box 
frame, fly-wheel, fast and loose pulleys, with wood guard to 
gearing, £55. 

485. Single-geared countersinking drilling machine, with 
wrought iron lever, fast and loose pulleys, cast iron tank, and dis 
engaging motion, £9, 

485. One ditto ditto, £7. 

487. Single-geared wall countersinking drilling machine, wrought 
iron lever, 2}in. spindle, fast and loose pulleys, and throwing-off 
motion (old), £6 10s, 

488. Powerful double-ended eccentric punching and shearing 
machine, punch 1}in. holes in 1jin, plates, 2lin. from edge, and 
shear to. plates 22in. from edge, stop motion to punch, driving 
gear, self-contained, and guard for gearing, £110. 

489. hela iron overhead travelling crane, with rails and 
travelling eys, £7 15s. 

490. Self-acting plate-planing machine, on 17ft. Gin, iron bed, 
with 3hin. leading screw, traversing head, will plane 15ft. long by 
20in, thick; adjustable self-acting reversing motion; cast iron 
detached table, 6ft. by 3ft. by 2ft. high ; fast and loose pulleys, 
and wheel guard, by Shepherd, Hill, and Co,, £44. 

674. Iron circular saw bench, with 2lin. circular saw, planed 
table 5ft. by 2ft., will admit 30in. saw, 2in. spindle, feed roller, 
fast and loose pulleys, and throwing-off motion, £11 10s, 

675. Grindstone, 44in. diameter, 7}in. face, with side plates, 
wrought iron spindle, bearings, tool rest, cast iron trough, and 
pulley 30in, diameter, £8, 

676. Self-acting single-geared vertical pillar drilling machine, 
will admit 18in. diameter, Gin. feed, 2in. spindle, rising, falling, 
and swivelling table, driving motions self-contained, £25, 

677. Powerful double-geared self-acting sliding and surfacing 
lathe, 19in, centres raised to 24in., on massive iron bed 18ft. 
long 24in. on face, compound slide rest, face plate 36in. diameter, 
overhead driving gear, and disengaging motion, £130, 

678. Thirty-two inch three-jawed chuck, £9, 

679. Powerful treble-geared self-acting Teng and surfaci 





brake lathe, 20in. centres raised to 28}in. le over all, wit 
detached massive iron bed, 22ft. 6in., compoun omen rest, 
face plate 6ft. diameter, overhead driving gear, and disengaging 
motion, £190. 

680. Powerful self-acting double-geared vertical drilling and 
boring machine, fixed to massive iron wall plate, 13ft. Gin. high, 
3ft. 6in. wide, 38in. feed, will admit 7ft. Sin. diameter, spindle 
10ft. long, Sin. diameter, weight release motion, six-speed cones, 
vertical driving shaft and motions, with extra countershaft, 
pulleys, and hangers, cast iron bed 18ft. long, with holding- 
down plates, boring bosses, dise: ing motion, and fixings, £92. 

683. Ten-inch raised to 12in. > > meta self-acting sliding 
and surfacing ee bed 13ft. long, 19in, face with com- 
pound carriage 


rest, 20in, four-jawed chuck, face plate 1lin, 
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diameter, one ditto 20in. diameter, overhead driving gear and 


dise ing motion, £91. 

684. Nine and a-half inch double-geared hand lathe, on 13ft. 
iron bed, compound rest, 16in. four-jawed chuck, face plate léin. 
diameter, overhead drivi ear and disengaging motion; no 
following headstock to this lathe, £28. 

765. Powerful hydraulic press, with 4in. wrought iron uprights, 
12in. ram, will admit 4ft. by 2ft. 10in, between uprights, [Not 
quite perfect 

766. One ditto ditto. 


767. One spare 12in, ram, with ram box, 4ft. Gin. by 2ft. diam., 


- fitted and tested, £41. [Lots 765 to 767 weve sold together, } 


871. Very powerful five-geared steam capstan, driven by a multi- 
tubular horizontal boiler, 7ft. long, 4ft. diameter, and 9in, 
vertical steam engine, iron barrel 6ft. Gin. long, 30in. diameter, 

werful accumulative gearing. brake wheel, disengaging motion, 

cc., the whole fixed on massive timber trussed framing, complete, 
with feed water cistern, steam, and exhaust piping, and connec- 
tions, £95, 
Fitting Shop, No. 1. 


872. Self-acting planing machine, to plane 3ft. long, 2ft. wide, 
lft. Gin, high, with one tool box on cross slide, not traversing 
motion, £22. 

873, Self-acting circular nut shaping machine, by Whitworth, 
6in. centres, with traversing tool holder and compound rest, over- 
head driving gear, £35, 

874. Self-acting single-geared upright drilling machine, will 
admit 28in, diameter, 10in. feed, spindle 1jin., rising and falling 
table, self-contained driving gear, throwing-off motion, &c., £29, 

875, Six and a-half inch stroke self-acting shaping machine, by 
Naysmith, with circular motion, traversing screw 2ft. 10in. long, 
overhead driving gear, £22. 

876, Five-inch self-acting slide and screw-cutting lathe, 4ft. iron 
bed, compound slide rest, fifteen change wheels, face plate 5in. 
diameter, 10in, four-jawed chuck, and overhead driving gear, 

877, Double-geared vertical drilling machine, will admit 20in. 
diameter, 5in. feed, spindle 2in., rising, falling, and swivelling 
table, Tin. pillar, driving gear self-contained, and extra counter- 
shaft, pulley, and hangers, £45. 

878, Six-inch stroke self-acting slotting machine, by Smith, 
Beacock, and Tannett, will admit 30in. diameter, 20in. circular 
table, on compound bed, self-acting in all motions, overhead 
driving gear, and disengaging motion, £58. 

879. Nine-inch stroke self-acting slotting machine, by Whit- 
worth, will admit 32in. diameter, 20in. circular table, on com- 

ound rising and falling bed, self-acting in all motions, overhead 
driving gear and disengaging motion, £60. 

880, Self-acting planing machine, by Whitworth, to plane 11ft. 
long, 3ft. Gin, wide, 3ft. Gin, high, one tool box on cross slide, 
self-acting in horizontal motion only, £95. 

881. Double-geared wall drillingmachine, to admit 4ft, diameter, 
18in, hand feed, 2}in. spindle, wall plate, overhead driving gear 
and disengaging motion, £21, 

883, Five-inch self-acting slide and screw-cutting lathe, 4ft. 
iron bed, compound slide rest, change wheels and face plate, £16. 

884, Seven-inch stroke self-acting shaping machine, with swivel 
ing head, cross table 3ft. 3in, long, with rising, falling, and self- 
acting traversing table, overhead driving gear and disengaging 
motion, £37. 

885, Powerful treble-geared sliding and surfacing lathe, by Col 
lier, 36in. centres, 24ft. iron bed, 5ft. wide, face plate Gft. dia- 
meter, following headstock, rack traversing motion, overhead 
driving gear and disengaging motion, £185. 

886. Powerful treble-geared 36in, boring and facing lathe, on 
massive iron foundation plate, eight speed cones, 10ft, face plate, 
with arms and framework bolted on to form 17ft. face plate, will 
turn up 20ft. diameter, following headstock, compound rest on 
iron pillar, mounted on massive iron bed, girders and framing ; 
overhead driving gear and disengaging motion, £260, 

887. Double-geared citecting Wetieentel boring machine, by 
Smith, Beacock, and Tannett, with compound table, rising and 
falling arm, will admit 30in. diameter, 2ft. wide, overhead driving 
motion, £67. 

888. Twenty-two inch powerful self-acting sliding and screw- 
cutting lathe, on 32ft. iron bed, 2ft. wide, compound rest, change 
wheels, face > 18in. diameter, one ditto 32in. diameter, 32in. 
four-jawed chuck plate, two steady rests, overhead driving gear 
and disengaging motion, £290, 

889. Powerful treble-geared combined self-acting sliding and 
surfacing lathe and plate-planing machine, on double bed 49ft. 
long, can be worked independently or simultaneously, the lathe 
fitted with face plate 6ft. diameter, also extra face plate 7ft. dia- 
meter, compound carriage and rest, following headstock, overhead 
driving gear and throwing-off motion, the planing machine with 
massive traversing head will plane 37ft. long, 4ft. high, one tool 
box on cross slide, self-acting in all motions, with independent 
driving gear and disengaging motion, £330. 

1053. Wrought iron trolley 8ft. long, 4ft. wide, four cast iron 
wheels, and wrought iron axles, £6. 

1056, Single geared countersinking drilling machine, with hand 
lever for raising and lowering spindles, fast and loose pulleys, 
throwing-off motion, and overhead driving gear, £10. 

1057. One ditto, £10. 

1064, Lever punching machine, will punch lin. holes in lin. 
plate, 2lin, from edge, wrought iron lever, 9ft. centres, mounted 
upon a strong wrought iron = frame, fly-wheel, fast and loose 
pulley (in —— parts), £56, 

1065, Countersinking drilling machine, with wrought iron hand 
lever, fast and loose pulleys, throwing-off motion, and wrought 
iron tank fixed to pillar, £10, 

1066, One ditto, £7 10s, 

1067. One ditto, £12. 

1068. Strong self-acting horizontal drilling and boring machine, 
by Collier, with weight relief motion, will admit 32in. diameter, 
cast iron bed in front, 6ft. 3in. long with two carriers, drilling 
stay, disengaging motion, and overhead driving gear, £26, 

1069, Self-acting radial drilling machine, 6ft. Gin, radius, with 
revolving step bearing fitted in ground, top bearing supported by a 
large wall bracket, 12in, feed, 2}in. spindle, distance from wall 
post to end of arm 9ft., overhead driving gear and disengaging 
motion, £60. [Old fashioned and incomplete. ] 

1070, Single-geared countersinking drilling machine, with 
wrought iron hand lever for raising and lowering spindle, wrought 
iron tank, fast and loose pulleys, and throwing-out motion, £12. 

1071. Very powerful upright double-ended punching machine, 
will punch lin. holes in 14n. plates, 24in. from edge, stop motion 
= a, massive fly-wheel, driving gear, fast and loose 
pulleys, 

1073. Six-horse portable engine, by Wilkinson and Wright, with 
wrought iron dip crank, fly-wheel 5ft. diameter, governors, pump, 
&e., ery , wants new fire-box and cond 

1074. Horizontal girder rive machine, by De Bergue, will 
admit a girder 18in, to centre o ay 4 by 12in. wide, with fly- 
wheel, powerful spur driving gear, fast and loose pulleys, iron 
fence for i! at present arranged as an angle iron punching 


és eap. | 

1075, Di mele iron shearing machine, by Oraig and 
Donald cut angles Jin. by 10in., is fitted with wrought iron 
eccentric sides, and steel knives driven from underground shaft, 
8 ee but old me preee 5 

. Cast chamber, 45ft. long, 3ft, by 3ft, 2in., 
<a valve, with folding eee at each end eine 

Se , Fag cast iron pillars and trussed wood beams forming 
root, 

1079. a ne horizontal steam 
diameter, 3ft, stroke, top steam chest, rev eccentric, pump, 
— wrought iron crank and shaft, massive fiy-wheel 1 t. 

ameter, stop valve, mounted on massive cast iron bed, including 





e, cylinder 16in, 





bevel wheel 4ft. diameter on crank shaft, and extra wall bearing 
(highly finished), £175, 

1087. Cornish boiler, 18ft. Gin. long, 5ft. diameter, with one 
flue 3ft. diameter, steam dome 3ft. by 2ft. Gin., double safety 
valve, junction valve, feed valve, blow-off cock, trial cock, water 
gauge, damper and fittings, furnace door and bars, £70. 

1089, Double-geared self-acting wall drilling machine, will 
admit 4ft, diameter, 20in. feed, 2in. spindle, driving gear, disen 
gaging motion, and wall fixings, £36. 

091. Fourteen and a-half inch double-geared slide lathe, on 
iron bed 12ft. long, 19in. wide, with one standard, face plate 30in. 
diameter, following headstock, overhead driving gear and disen- 

ing motion ; no rest to this lathe. 

092, One set 144in. double-geared headstocks, face plate 30in. 
diameter, compound circular tool rest, overhead driving gear and 
disengaging motion. 

1093, Twelve-inch double-geared self-acting sliding and sur- 
facing lathe, on iron bed 24ft. 1 19in. on face, two standards, 
with compound carriage and rest, 20in. four-jawed chuck, over- 
head driving gear and disengaging motion. 

1094. Very strong 12in. double-geared self-acting sliding and 
surfacing lathe, on 12ft. iron bed. 19in. on face, compound 
carriage and rest, 24in. four-jawed chuck plate, face plate 24in. 
diameter, overhead driving gear and disengaging motion, £330, 
[Lots 1091 to 1094 were sold together. | 

1095, Kight-inch double-geared hand lathe, compound slide rest, 
and one set of 8in. single-geared headstocks, with hand rest and T 
sockets, both on one iron bed 13ft. long, two standards, face plate 
15in, diameter, two sets overhead driving gear and disengaging 
motions, 

1008. Eight-inch double-geared slide lathe, on iron bed 13ft. 
long, on standards, compound slide rest, overhead driving gear 
eud disengaging motion, £80, [Lots 1095 and 1098 were sold 
together, 

1099, Twelve-inch double-geared hand lathe, 13ft. iron bed, with 
hand rest, face plate 23in, diameter, overhead driving gear and _disen 
gaging motion, £25, 

1100, Ten-inch double-geared slide lathe, on 10ft. iron bed, with 
compound circular rest, 20in four-jawed chuck plate, driving gear, 
and disengaging motion, £31. [Old.] 

1101. Nine-inch self-acting sliding and screw-cutting lathe, by 
Whitworth, on iron bed 7ft. long, compound slide rest, 18in. four- 
jawed chuck plate, face-plate 12in. diameter, twenty-three change 
wheels, driving gear, re disengaging motion (made in 1843), £57. 

1102. Seven-inch self-acting sliding and screw-cutting lathe, by 
Sheppard, Hill, and Co., on iron bed 6ft. long, compound slide rest, 
face-plate - 7 diameter; one ditto l4in, diameter, l4in. four- 
jaw chuck, change wheels, driving gear, and disengaging 
motion, £72. 

1103. Self-acting circular nut-shaping machine, on iron bed, 
compound table, traversing head, overhead driving gear, and dis 
engaging motion, £37. 

1104, Self-acting plate-planing machine, by Sheppard, Hill, and 
Co,, on 17ft. Gin, iron bed, with Shin, leading screw, traversing 
head, will plane 15ft. long by 20in. high, adjustable self-acting 
reversing motion, two cast iron detached tables, Gft. by 3ft. by 2ft. 
high, fast and loose pulleys, parts missing, £60, 

1185, Strong L4in, five-speed wood boring, turning, and facing 
lathe, on iron pillar and wall fixings, will admit S8ft, diameter, 
with following headstock, on detached wood bed 5ft, long, 60in., 
5O0in,, and 4lin. turned wood face plates, 30in, by 16in. iron ditto, 
hand rest, T rest, and driving gear, £15. 

1186. Eight and a-half inch four-speed hand lathe, on wood bed 
5ft. long, hand rest, three T rests, overhead driving gear and dis 
engaging motion, £3 10s, 

1187. One 8} ditto ditto, on wood bed 12ft. long, two iron 
supports, two hand T rests, top driving gear and disengaging 
motion. 

1188. Circular saw bench, cast iron table 5ft, by 2ft. lin., with 
two saws, each 13in. diameter, fence, fast and loose pulleys and 
throwing-off motion (very light), £8 10s. 

1189, Eight-inch four-speed hand lathe, on iron bed 13ft. long, 
face plate 12in. diameter, hand rest, three T rests, overhead 
driving gear and disengaging motion, £17. 

1285. Powerful rack saw bench, will admit 72in. saw, with iron 
planed self-acting table 52ft. Gin. long, treble set of roller frames, 
with rollers extending 105ft. long, two adjustable fence tables, 
reversing motion, with driving gear and disengaging motion, £135. 

1286. Wood planing, edging, and grooving machine, by Cham- 
bers, will plane timber any size up to l4in, by 6in., completes 
four sides at one operation, with adjustable motion, driving gear 
and fixings, and a large quantity of steel cutters, £35. 

1287. Double wood moulding machine, by Chambers, to mould 
up to Gin. by 6in., with revolving feed rolls, adjustable tables, 
variable speed, feed motion, driving motion self,contained, 
throwing-off gear, and a large qnantity of steel moulding irons 
and extra feed rolls, £38. 

1292, Twenty-horse power high-pressure horizontal steam 
engine, l6in. cylinder, 30in. stroke, with governors, force pump, 
double crank shaft, fork connecting rod, forged cross head, 
reversing lever ; massive fly-wheel, 14ft, diameter, in segmented 
mortice spur wheel, 7ft. diameter, 12in. face, 4in. pitch; crank 
shaft, with outer pedestals to each end of shaft, with stop valve, 
mounted on very strong iron bed, £164, [Bought by Spencer, 
Southwark Bridge-road. oe 

1293. Single-flued high-pressure Cornish boiler, by Scott Russell, 
27ft. long, 6ft. diameter, flue 4ft. diameter, with cast iron 
detached fire-box, lined with fire-brick, steam dome 3ft. by 2ft. 
Gin., with double safety valve, float valve, trial cocks, internal 
manhole, furnace door, fire-bars and damper fittings, blow-off 
cock, brickwork and iron stays, £142. 

1295. Steam donkey engine, 7in. steam cylinder, 10in. stroke, 
3in, ram, fly-wheel 3ft. diameter, wrought iron dip crank shaft, 
slide valve, eccentric, and brasses, mounted on iron bed plate, 
£6 10s. 
1296, Vertical boring machine, for stern posts, &c., with fast and 
loose pulleys, 3in. spindle, 24in, hand feed motion, and portable 
driving gear for same, on iron frame, £10 10s. 

1297, Single-geared vertical drilling machine, will admit 20in. 
li ter, l}in. spindle, rising and falling table, treadle feed 
motion, with five-speed cone, driving gear self-contained, £16, 

1298. Very powerful self-acting treble. geared armour plate 
cross cutting and planing machine, to admit 4ft. Gin, wide, Tin. 
thick, any length, on massive foundation bed, double slide 
standards, and two 34in. traversing screws, massive tool box, 
self-acting reversing motion, fast and loose pulleys, £100, [Old 
fashioned. 

1299, Self-acting planing machine, by Collier, to plane 6ft. Gin. 
long, 3ft. by 3ft. ore tool box on cross slide, quick return motion, 
overhead driving gear and dise’ motion, £110. 

1300. Powerful self-acting treble-geared slotting machine, by 
Collier, 2ft. stroke, to admit 7ft. diameter, 2ft. deep, with com- 
pound bed, circular table, fly-wheels, driving cones, pulleys, and 
driving shaft, £219. [Double standard. ] 

1301. Eighteen-inch powerful self-acting treble-geared sliding 
and surfacing brake lathe, by Collier, with 1 t. loose bed, 
2ft. Gin, wide, will slide open pone and admit 5ft. Cancer 
in gap, total length when open 23ft.; compound carriage 
foes tlhe 5ft. =. and extra hol -down plates, overhead 


drivi , and disengaging motion, £180. 

"1302 uuble-geared boring headstock, with hand feed motion, 
£10 10s. 

1304. Powerful self-acting sliding and surf: lathe, 21}in. 
centres raised to 28in., on massive double bed 24ft. Gin. 


3ft. 10in, wide, with rack traversing compoun' 
and rest, face plate 48in. diameter, over driving gear, 


£180, 
1444, Platform weighing machine, will weigh up to 22 cwt. 
plate 3ft. by 3ft. bin., b Pooley. This machine to remain on the 
premises until October 31st, 1872, £9. 











1445, Strong self-acting double-geared wall drilling machine 
will admit 6ft. diameter, 3in. spindle, 16in. feed, with strong 
compound rising and falling table, overhead driving gear, and dis- 
engaging motion, £56, [Spencer, Southwark-road. 

1446. Twelve-inch stroke self-acting shaping machine, by Smith, 
Beacock and Tannett, on 7ft. Gin. stout iron bed, with travelling 
head, circular motion, two adjustable tables, swivel head, mandril 
and cones, overhead driving gear, and «disengaging motion, £120, 

1447. Double-geared self-acting vertical drilling machine, by 
Buckton, to admit 30in, diameter, with 12in. feed, 28in. circular, 
rising, falling, and swivelling table, self-contained driving gear, 
and throwing-off motion, £60, 

1448. Ten-inch double-geared slide lathe, on iron bed, 13ft, 
long, carriage and compound rest, 18in, four-jawed chuck plate, 
overhead driving gear and disengaging motion, £58, 

1449. Self-acting planing machine, by Sheppard, Hill, and 
Spink, will plane 5ft. long by 2ft by 2ft., quick return motion, one 
tool box on cross slide, overhead driving gear, and disengaging 
motion, £102. 

; 1450, Hand punching press, with purchase lever, punch and 
die, £5 5s, 

1451. Nine and a-half-inch self-acting sliding, surfacing, and 
screw-cutting lathe, by Sheppard, Hill, and Spink, with a box bed, 
18ft. detached sliding bed, will open 2ft., length 22ft. over all 
when opened, compound carriage and rest, twenty-seven change 
wheels, three face plates, 20in. four-jawed chuck, overhead driving 
gear and disengaging motion, £150. 

1452. Nine and a-half-inch self-acting sliding and surfacing 
lathe, 13ft. iron bed, with compound carriage and rest, face plate 
Sin. diameter, one ditto 1l6in. diameter, Yin. four-jawed chuck, 
overhead driving gear and disengaging motion, £82. 

1453. Self-acting planing machine, to plane 4ft. by 1ft. Gin. by 
Ift. Gin,, one tool box on cross slide, overhead driving gear and 
disengaging motion, £30, 

1454. Strong double-geared screwing machine, by Smith, 
Beacock, and Tannett, with 2in. hollow spindle, will tap and 
screw up to 3in., forty-three pairs of steel dies, eight pair holders, 
overhead driving gear and disengaging motion. 

1455, Forty-five tap and nut holders, forty-three pair steel dies, 
£75. [Lots 1454 and 1455 were sold together. ] 

1456. Boring lathe, consisting of 13}in, fast headstock, with 
five speed cones, mounted on wood bed, with iron standards, over 
head driving shaft, cone, and hangers, £10, 

1457. Nine and a-half inch double-geared lathe, on 12ft. iron 
bed, overhead driving gear (not complete) £11. 

1458. Thirty-six inch powerful self-acting slide lathe, on iron 
bed 15ft. long, 4ft. wide, following headstock, traverses by rack, 
compound pillar rest, on iron carriage 6ft. Gin. by 3ft., face plate 
6ft. diameter, will admit 7ft. diameter, overhead driving gear and 
disengaging motion, £5, 

1459, Self-acting planing machine, to plane 16ft. Gin, long, 
7ft. Gin, by 7ft. Gin, cross slide on back and front of standards, 
with one tool box on each side, to cut both ways, self-acting 
in all motions, overhead driving gear and disengaging motion, 
£85, 

Smiths’ Shop, No. 3. 

1460. Vertical double-riveted multitubular boiler, ft, 10in. 
high, 3ft. 10in, diameter, with forty-four tubes, each 6ft, 7in, long, 
2}in. diameter, double-branch safety valve,water gauge, blow-off 
cock, _— door, &c., £55, [Double rive ted in perpendicular 
seams. |} 

1462. Horizontal multitubular boiler, 10ft. long, 5ft. Gin. 
diameter, safety valve, stop valve, trial cocks, water gauge, two 
fire holes, iron chimney, and steam piping, £105, [Copper tubes.] 





RAILWAYS IN New ZEALAND.— This flourishing colony, that is 
sometimes spoken of, from similarity in extent, climate, mineral 


| treasures in coal and iron, and other circumstances, as the Great 


Britain of the southern hemisphere, has made a fair start with 
the laying out of its railway system. Messrs, Brogden have 
entered into contracts for about 125 miles of line, at a cost of 
£484,000. Those concerned in laying out the railway system of 
New Zealand will doubtless profit by the dear-bought experience 
of the shareholders of the railways of Great Britain and Ireland, 
and may be expected to be commencing a “system " worthy of 
the name that will effectively serve the principal districts of the 
north and middle islands, without profligate waste in the construc- 
tion of duplicate lines or useless branches and extensions, In 
any case a good many generations will come and go before there 
can be much risk of a plethora of railways in New Zealand ; but 
there is none the less need that in the beginning a plan of railway 
communication for the development of the resources of the entire 
colony should be laid down ; and it would so far seem to be so, 
the portions of line to be first constructed being at Auckland, the 
capital, in the north, and at Invercargill and Dunedin in the 
south, a distance of more than 700 miles as the crow flies, It 
would seem that one important lesson has been learned from ex- 
perience as regards cost of construction, the 125 miles being con- 
tracted for at an average cost of as low as £3872 per mile; one 
portion of forty-two miles will be constructed for £36,000, or 
£2044 per ie, The lines to be constructed are, from 
Auckland to Waikato, forty-one miles; contract, £166,000, 
or a trifle over £4000 per mile, This line will accom- 
modate the settlement at Howick, and in the valley of 
the river Waikato, to the settlement of that name, At the 
southern extremity of New Ulster, or North Island, a short line 
of eight miles will be constructed between Wellington and Hutt, 
in the valley of the Hutt. This line, the contract for which is 
£40,000, will bring the settlement at Greyton and Masterton so 
much nearer to the port at Wellington, and will leave a distance 
of more than 200 miles between Waikato and Hutt to be joined 
up. Nelson, the chief settlement and port at the north of New 
Munster, or Middle Island, is not, for the present, to be accom- 
modated by railway. The other contracts are for a line from 
Invercargill, in the province of Southland, at the southern ex- 


*tremity of the island, to Mataura, in the valley of the river of that 


name; length of line, forty-two miles, contract £86,000, Another 
line of thirty-four miles, contract £142,000, is to be made from 
Dunedin, Otago, to Clutha, The next work to be undertaken 
after the lines now contracted for have been completed, will pro- 
bably be a connecting line between Mataura and Clatha, which will 
give continuous railway communication between the ports of ¢ 44 
and Invercargill. The great work that will still remain will 

a trunk line of more than 400 miles in len through the pro 
vinces of Southland, Otago, Canterbury, and Nelson, to the port 
of Nelson. Messrs. Brogden are sending their nayvies and other 
workpeople from England, and have already in five batches sent out 
more than 700 emigrants, including a proportion of women and 
children, andnotafew Warwickshire eT _Messrs, 
Brogden pay the e money to New Zealand, which is to be 
repaid by the pak by deductions from the wages in New 
Zealand, spread over a considerable time, They are guaranteed 
at least two years’ work, at not less than five shillings per day 
from the day of landing. Some of the emigrants have arriv 
out, and other large parties are on we A large proportion of 
the applicants are ineligible, On Sunday morning last another of 
the ships that have taken out for Messrs. en so many 
labourers and their wives and children to New Zealand was towed 
down from Gravesend to the Downs. This last vessel—the ninth 
of the series—is the Jessie Readman, of Glasgow, an Al iron 
clipper ship, of 962 tons register, bound for a the 
capital of the colony, with nearly 300 of Messrs, Brogden’s 
emigrants on board, men, women, and children, An addition of 
about ten infants is expected before the ship reaches port. 
makes about 1300 souls added to the population of the colony by 
Messrs. Brogden. One ship, the Zealandia, will sail with another 
batch at the beginning of October and another near the end of the 
month ; the outward flow of labourers and their belongings will 
then cease till_next spring. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Bovveav, Rue de la Banque. L 
BERLIN.—Mesars. A. AsHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Gzroup and Co., Booksellers, 
LEIPSIC.—ALruHonse Dire, % 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTIOE. 

*.* With this week's number we issue as a Sup, t 
No. LVII. of our “‘ Portfolio of Working Drawings,” repre- 
* senting Plug and Relief Valves for Engines of 100-Horse Power 

Nominal Collectively R.N. Each number, as issued by the 

publisher, will contain this Supplement, and subscribers are 

requested to notify the fact to him should they not receive it. 





TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 

these instructions. 

An OLD SusscriBer.— No further information on the subject has reached us 
aa yet. 

A READER OF THE ENGINEER.— We must refer you to some elementary treatise 
on sw parinee We cannot spare the space required to answer your question 
Sully. 

C. E. M.—You shall have a complete investigation of the whole question in 
an early wmpression. We cannot answer your questions here mm a way to be 
of any service to you. 

M. H. W.—The publication ef your letter would do you no good whatever. 
Leave the Admiralty alone ; you have not the least chance of ever getting 
one farthing from the Government. 

H. W.— We believe that you are labouring under a complete misapprehension, 
we shall make inquiries, however, and ascertain how far your fearful 
prognostications are justified by facts. 

A. B.—Messrs. John brogden and Sons, 4, Queen-square, Westminster, S. W. 

D. 8S. Encingrer.—Certainly not. What right can you have to walk into 
another man’s boiler-house without his permission ? 

A. L. (Preston-street).— There is practically no remedy but one; you must 
heat the water to the beiling point befere sending it into the feed pipe ; by 
this means much of the chalk will be thrown down in ting vesse’. 
The simplest way of getting over the inconvenience is to use a larger feed 
pipe, which will not have to be replaced so often. You may also do some 
good by mixing a small quantity of milk of lime with the water, and so 
throwing down some of the deposit before the feed enters the boiler, but we 
Jear there is no radical cure for the evil, applicable to your circumstances, 








HUGON GAS ENGINES. 
(To the Bditor of the Engineer.) 
Sir,—I shall be much obliged to any correspondent who will give me 
the address of the maker of Hugon gas engines. A. C. B. 





JOINTING MAINS. 
(To the Editor of The Engineer.) 

Sir,—Have any of your readers used sulphur instead of lead in joint- 
ing water mains of 18in. diameter and under? If so, perhaps they would 
state the results in the columns of THE ENGINEER. E. Vv. 

Dublin, September, 1872. 








SUBSCRIPTIONS: 

Tue Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. «2 «2 £0 14s. 64. 
Yearly (including two double mumbers).. .. + £ 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made, Tux Enaineen is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 

Subscriptions sent by Post-office Order must be accompanied by a letter of 
advice to the publisher. 
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SUSPENDED RAILWAYS. 

A SUSPENDED railway may be defined as one the perma- 
nent way of which, instead of being sustained directly by 
the ground, is carried at some height above the natural 
surface of the country traversed, yt capes of support more 
or less distant from each other. elements of such a 
road may be found in an inclined wire rope stretched from 
the face of a precipice to the valley below, down which 
baskets loaded with ore are as may be seen 
in some mining districts. In , and in some sense 
more complete form, it is to be found in the tree roads of 
one or two of the densely wooded islands of the Indian 
seas. The jungle being impassable at the level of the 


up. These tree roads, we are told, in some cases run for 
miles from the sea-shore inland, and they are readily tra- 
versed by the natives walking in single file, although they 
would present considerable difficulties to a European. 
The principle involved appears to considerable 
merit, and some dozen iene for suspended railways 
have been brought before the world both in this country 
and in the United States within the last few years. As is 
their wont, certain engineers have condemned the idea 
involved in no very measured terms, principally because it 
strikes them as impracticable; but we think suspended 
railways have too many features to recommend them to 
justify us in dismissing them without examination. 

An immense proportion of the cost of railways is due to 
the construction of earthworks, such as embankments, 
cuttings, and tunnels, Certain districts are so unfavour- 
able indeed for the construction of railways as to render 
it impossible to make them except at a cost which would 
be simply ruinous. Under the most favourable circum- 
stances, however, it is impossible to construct a railway by 
laying the sleepers directly on the natural surface of the 
soil, A certain amount of earthwork must be executed, 
and when earthwork is reduced to a minimum the railway 
is invariably uneven, abounding in short inclines of vary- 
ing steepness, In the case of the suspended railway there 
are practically no earthworks whatever. In its simplest 
form the track consists of one rail supported on timber 
— or piles driven into the ground, and cut off to such a 
ength that, however irregular the surface of the ground 
may be, the line will either be quite level or laid to a 
regular gradient conforming to the face of the country. 
We may have at one point a post driven in a hollow, 
and consequently rising 25ft. or 30ft. from the surface of 
the soil, while within twenty yards of it at each side may be 
found posts rising not more than 5ft. or 6ft. The vertical 
lines in any section showing the levels of a line of railway 
will represent the ts very well if we turn the section 
— down, the datum line then representing the level 
of the track. Of course it will be understood that in practice 
no attempt would be made to maintain a dead level. In 
laying the line out a maximum and minimum height of 
post would be determined upon. The former might be 
30ft., the latter 7ft. These lengths would allow a 
clear range of 23ft., and a line might be carried at a 
dead level across any country the irregularities in which 
did not exceed this range in height or in depth. It might 
be necessary to carry the works for miles up rising 
ground, and in this case the railway would of course, as 
we have said, conform to the general slope, but not one 
penny would be required for work and material spent in 
filling up hollows or cutting down little hills. The sub- 
structure of the road instead of consisting of earth and 
clay and stones, would consist of stout timber posts or 
piles driven deep into the soil by the aid of a modified pile- 
driver, while the track would be to all intents and purposes 
as level as that of any other railway. 


It is not to be supposed for a moment that a road thus 
made would be suitable for the conduct of heavy traffic in 
a well-peopled country; but such a track would be beyond 
question an important boon in many of our colonies. 
Under ordinary circumstances the line would be single, and 
the vehicles would as a natural consequence be suspended 
below the level of the wheels, which would run on the 
track above. We have seen more than one ingenious 
scheme in this country and in the States for the use 
of carriages and locomotives intended to work under these 
conditions ; and it is quite certain that no engineer would 
find the least difficulty in constructing singlerail rolling stock 
which would work with safety and efficiency. It is pos- 
sible, however, that circumstances might arise which would 
render the adoption of something better than a single rail 
desirable. There would, however, be no trouble in 
erecting two single rail lines side by side and, say, 3ft. 
apart, and we should then have at once the very cheapest 
narrow gauge road which it is possible to construct. Such 
a road would, of course, only be suitable for a country 
where timber was plentiful, and, if properly made, not an 
ounce of iron would be used in miles of sucha track. Every 
possible requirement would be found on the spot. No iron 
rails would be used, the continuous timbers, some 10in. 
or 12in, square, rough from the saw-mill, would well 
support little vehicles fitted with broad, smooth, iron 
wheels. The trains would in no case weigh more than a 
few tons, and would easily be propelled at from five to ten 
miles an hour by little locomotives of 2-horse or 3-horse 
power. It is impossible to over estimate the value of such 
a little line, a very few miles long, in many of our colonies as 
a meansof conveying produce of various kinds, such as coffee, 
across an inaccessible tract of land to a good road, a river, 
railway, or the sea-side. Nor is it possible to urge with 
truth a single objection tosuch a line as re; the power 
of working it with ease, safety, and ity. It may, 
indeed, be asserted that the line would not be as good as 
an ordinary railroad. This no one disputes; but when it 
becomes a question of a —— railway or of no road at 
all, it is useless to draw such comparisons. 

If the double line were adopted—and in most cases the 
double line would be infinitely preferable to the single 
line—the mode of construction would be excessively simple. 
It would be first necessary, of course, for an exploring party 
to lay out the route; but the extent of ground to be cleared 
by the axe men in doing this would be very small. Sub- 
sequently a greater width of jungle would have to be 
opened up. A saw-mill would be a necessity, This 
mill would be established near one end of the line, 
and by it the piles would be prepared. The line once 

,would advance rapidly, the permanent way being 

id as fast as the piles were driven. The pile engine 
would, of course, run on the road, advancing as it ad- 
vanced, and very little trouble would be experienced in 
sending up the piles from the saw-mill to the front as they 
were required. If, as is probable, the railway led to a 
river, the timber for the piles would be floated down to the 
mill in a way well understood; but if there were any diffi- 





being 
ground, the aatives cut down long trees, and support them 


culty about this, it is not beyond the resources of the 





on posts consisting of the stumps of other trees felled high | engineers to send up the saw-mill itself to the frontpyand 


so begin on a new basis as soon as one district was cleared 
of the available timber. We do not assume that the work 
of making such a line would be all plain sailing, but we 
think that a few Yankee lumber men, aided and directed 
by a couple of sharp engineers, and an efficient staff of 
labourers, would find very little difficulty in building 
eight or ten miles of such a in three months. 

course the details of construction would vary 
with different circumstances, but no very profound 
engineering problem would ever arise for solution. 
The cost would in any case be very small indeed; and 
there is no reason why a suspended railway should not be 
fifty miles long, if need be, as well as eight or ten. By 
the aid of such lines whole districts in Ceylon—to name 
but one country out of several—would be opened up, 
which, although capable of being made enormously pro- 
ductive, are now valueless because they are inaccessible. 
Of South America the same statement holds good; in a 
word, of the utility of suspended railways there can be no 
doubt. That they would cost less, ceteris paribus, than 
any other roadway possessing the same advantages is, we 
venture to think, equally certain, If these statements 
represent the truth, then we venture to think that colonial 
engineers cannot do better than give the merits and 
demerits of the suspended railway the consideration which 
we believe the subject deserves. 

BRIDGE CYLINDERS. 

Ir is scarcely more than thirty years since the principle 
of founding the superstructure of a bridge upon hollow 
cylinders was carried into practical operation. It may be 
safely stated that, where practicable, this method of obtain- 
ing a sound and reliable foundation in the bed of a river 
is at once the simplest, the cheapest, and the most rapid in 
execution. The nature of the material of which the 
cylinders themselves are composed, whether of cast or 
wrought iron, is a matter of detail which does not affect the 
value of the principle. There is no question that the intro- 
duction of concrete as a constructive material, and the 
favour it has ever since enjoyed at the hands of engineers 
and architects, very considerably influenced the adoption 
and use of the cylindrical system of bridge foundations. 
So far as hollow cylinders of a small diameter are con- 
cerned, the employment of concrete presented the only 
means of filling them, as their dimensions were too con- 
tracted to permit of brickwork or masonry being laid in 
their interior. As there is not sufficient room for men to 
work in them they cannot otherwise be filled. It will be 
as well to have a clear idea of the proper function of a 
hollow cylinder and the duty it has to perform when sunk 
in the bed of a river. The common opinion is that it acts 
as a direct support for the superstructure placed upon it. 
This idea is generally erroneous. It seldom does anything of 
the kind, and in this respect differs from the action of pile 
foundations. The duty of a cylinder of the description we 
have mentioned, and in the position assigned to it, is simply 
that of a surrounding envelope or covering to the material 
inside it. The latter may consist of concrete, stone, brick- 
work, or, as is frequently the case, partly of one and partly 
of the other. It is, in fact, an iron casing sunk into the 
river to allow of a solid core or pier being built in its 
interior, which could not be erected without its protection 
and support. It is possible that in some instances, when 
the solid cores or piers are built, the superstructure 
erected, and the whole bridge brought to its bearings, 
the cylinders themselves might be removed without 
any danger of injuring the stability of the structure. 
As this removal could only be effected above the level of 
low water, or, at the most, above the level of the river bed, 
and as nothing would be gained by the operation, the rule 
is to leave piers as originally put together. Moreover, it 
is probable that when the internal filling consists of con- 
crete, the cylinders effectually assist in retaining it in form 
and prevent any tendency to its spreading laterally—or 
squeezing out—if the term may be applied to a solid 
material. A glance at the character of the foundations of 
the majority of the most recently constructed bridges over 
the Thames, as well as of those in progress, is sufficient to 
prove the truth of our assertion with regard to the views 
entertained by engineers on this point. 

In sinking cylinders, it is sometimes necessary to use 
either Hughes’ or Pott’s method, but the most favourable 
circumstances under which this system of foundations can 
be adopted is when the cylinders can be got down by 
the combined action of excavation and weight. The two 
former methods are troublesome, expensive, and to some 
degree uncertain. The last is free from all these objec- 
tions, and upon the possibility of rendering it available 
ought to depend, in a great measure, the selection of this 
principle of foundations. There can be nothing more 
vexatious to an engineer or harassing to a contractor than to 
have a number of cylinders lying ready for him while he 
is unable to proceed with the sinking of them. It is bad 
enough to be compelled to wait for materials when the 
working arrangements are in perfect order, but it is a great 
deal worse to witness the materials accumulating without 
being able to dispose of them. With the exception of rock 
and very compact gravel, there is, perhaps, no description 
of bottom which is not adapted forcylinders. A difficulty 
occurs occasionally when the substratum is sand, and in 
which the pressure of water is 80 t as to cause a 
“blow.” But this may be successfully overcome by having 
recourse to a large auger or “ miser,’” by which the exca- 
vation can be proceeded with without entailing any very 
serious amount of pumping. The question of pumping, 
and the quantity of water likely to be met with, must be 
taken into consideration in deciding upon the adoption of 
this system of foundations. Obviously, a prolonged spell 
of pumping, during which the downward progress of the 
cylinder might be little or nothing, would very much de- 
tract from the advantage of the principle in that particular 
case. It must be remembered that in these, and all 
similar operations which are of a —— practical cha- 
racter, their success depends altogether upon the experi- 
ence and skill of the ineer who has the responsibility 
of carrying them out. in addition to possessing merely a 
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knowledge of the details of engineering and constructive 
works, he must be a man of resources. He must be 
thoroughly familiar with the management of men, and 
accustomed to the manipulation, both by hand and ma- 
chinery, of materials in large masses in uncouth shapes, 
and of heavy weights. Above all, he must be a man full 
of contrivances, apt at meeting and overcoming unforeseen 
contingencies, and able to accomplish the same object in 
any one of half a dozen ways which might prove the most 
desirable. It is in getting in the foundations of a large 
bridge over a river—whatever may be the system em- 
ployed—that there is abundant scope for the display of 
these qualities so essential to a practical engineer. Very 
frequently the most expensive portion of a large structure 
— the foundations — are always sure to be the most 
hazardous and troublesome, and to require more constant 
supervision than the remainder of the work. 

There are two general processes available for sinking 

cylinders in a river or in the sea. The one is to erect a 
staging for the purpose, and the other to sink them from 
boats or pontoons, The principal points which would 
influence decision in the matter are the nature of the bed 
of the river, the depth of water, and the velocity and 
strength of the current. To these must be added the cha- 
racter of the river itself, whether its flow and depth of 
water be uniform and constant, or whether it be of the 
Indian type of streams, some of which can be traversed 
dry-shod at certain seasons, and at others possess all the 
violence and fury of a mountain torrent. The depth of 
water would not necessarily increase the difficulty of erect- 
ing scaffolding and staging, although it would undoubtedly 
add to the cost of them, as stronger timbers would be 
required for the uprights and horizontals, and a greater 
amount of cross bracing to give rigidity to the whole 
framework, A timber staging or scaffolding on a large 
scale is nothing more than a huge truss, and the laws 
which govern the correct and scientific distribution of ma- 
terial, and the proper arrangement of struts and ties in 
iron trusses pea with some slight modifications to those 
of timber. If we turn our attention now to the sinking of 
cylinders by the aid of pontoons, it will be seen that this 
method is independent of two of the dangers which 
threaten the other. These are the depth of the water and 
the nature of the river bed, provided that in the latter 
case there is holding ground for anchorage. But, on the 
other hand, it is more difficult to protect it from the third 
danger, that is, the violence of the current. <A strong 
staging, thoroughly well braced together, presents compara- 
tively little resistance either to the wind or water, and is but 
little affected by them. The case is very different with a 
pair of long pontoons, which must be maintained by moor- 
ings perfectly steady at the site of the cylinder to be sunk. 
It is also evident that an overhead staging affords more 
command of the cylinders, and more freedom of action in 
hoisting and pitching them than pontoons. If gantries or 
travellers be employed the advantage will still rest with 
the staging. ‘The means used for the actual excavation of 
the bed of the river in the interior of the cylinders will 
depend upon the nature of the ground at that depth. If 
of a hard, tenacious character, a cutter of some kind must 
be used, and worked either by hand or machinery. In 
sinking the cylinders in the Gorai river, cne of the large 
tributaries of the Ganges, for a bridge on the extension of 
the Eastern Bengal Railway, a cutter of peculiar form was 
employed. It consisted of a horizontal disc-plate, furnished 
with four blades fixed at right angles to one another, and 
projecting downwards in a vertical direction from the 
under side of the disc. The shape of the blades was trian- 
gular, and they were provided with cutters, so that while 
revolving the machine excavated a hole of a conical shape 
nine feet in diameter. The whole apparatus was worked 
by a compressed air engine, with the assistance of some 
hand-gear. An instance in which very simple means suf- 
ficed to remove the contents from the interior of very large 
cylinders was afforded by the foundations of the Albert 
Bridge, which is now in an advanced stage of progress. It 
must be premised that the stuff excavated was of a dif- 
ferent character to that existing in the case of the Gorai 
Bridge. The cylinder having “been pitched and bedded, 
the excavation was carried on by the combined action of 
a small steam engine, a scoop, and a diver. The scoop 
contained about half a ton, it was adjusted under water 
by the diver, and worked by the steam engine, the whole 
operation being conducted with ease and certainty. A 
rather curious little incident occurred in sinking the cylin- 
der on the up-stream side of the bridge on the Surrey 
shore. The cutting edge of the lowest ring came right 
across a hole that had been orginally filled by a pile which 
had been afterwards drawn. Consequently, although the 
cylinder contined to sink at a fair rate, the water never- 
theless continued to flow in, passing down the hole on the 
outside of the cylinder and up it in the inside. After 
some little delay and trouble, this trifling hitch was got 
over. 

Kentledge, rails, monkeys, and, in fact, whatever tole- 
rably heavy articles of iron can be conveniently obtained, 
are rendered available for weighting cylinders, and so either 
assisting their sinking or forcing them down when neces- 
sary. These weights are not piled on indiscriminately, as 
might possibly be imagined, but care is required to adjust 
them properly both with re to their number and their 
position. It is not advisable to sink a cylinder with too 
great rapidity, and the nearer the perpendicular it can be 
maintained throughout the whole process of sinking the 
better. In this respect it kes of the character of a 
column, the strength of which becomes at once diminished 
by any deviation of its vertical axis from the perpendicular, 
or by any unevenness in its bedding. If a cylinder in 

oing down heel or cant over to any very appreciable 
degree it becomes liable to a cross strain which, if permitted 
to increase or even continue, might ultimately cause it to 
crack, or, perhaps, rip “ open. It is obvious that as the 

whole cylinder consists of several successive rings or lengths, 
the weights must be removed every time a new length is 
bolted on. Where the weights are few, which occurs when 
the cylinder sinks easily, the delay occasioned by this 
alternate removal and reimposition is not of much conse- 





quence. But when the weights, instead"of;merely assisting 
the cylinder to ‘go down,’ are required to perform the 
office of forcing it down, their total number and weight 
render the process of shifting and replacing very tedious, 
and involve very considerable delay. A plan was adopted 
at the Gorai Bridge which obviated this inconvenience. A 
water tank holding when full about ninety tons of water 
was made to fit on to the top of the respective rings of the 
cylinder. It could be filled in ten minutes by a pump, and 
emptied in a proportionately short time. The only point 
that does not appear satisfactory with respect to this plan 
of weighting, is that there are no means of loading on any 
particular part of the cylinder, and the canting of the 
cylinder would aggravate the evil by sending the water to 
the lowest end of the tank. The weight must either 
be uniformly distributed or not at all, whereas in sinking 
large cylinders it is frequently necessary to load only one- 
half of the circumference of a rimatatime. In fact, it is 
in this manner that the cylinder is maintained ina perpen- 
dicular position when inclined to heel or cant to one side. 
Partial weighting could be obtained by means of a water 
tank, provided it were divided by water-tight bulkheads 
into several compartments, any number of which could be 
separately filled at pleasure. It would be difficult to form 
an opinion what is the maximum depth to which a 
cylinder could be sunk, supposing the strata to be favourable 
to the operation. The land cylinders of the Gorai Bridge 
were sunk through 120ft. of earth, about 40ft. of which depth 
were got through by open excavation, so that the actual 
sinking only extended for a depth of 80ft. Whatever may 
be the maximum depth, if we are to judge by the whole- 
sale sweeping away of the piers and cylinders of the bridges 
in the Indian rivers, it is in that country that engineers 
will have the merit of discovering it, if they wish to avoid 
such catastrophes in future. 


BOARD OF TRADE SURVEYS, 


WE find with pleasure that an article which appeared in 
our impression for August 30th has attracted attention. 
The Board of Trade officials have not only taken our 
criticisms to heart, but stand upon their defence in the 
columns of a contemporary. This is just as it should be. 
The mouths of all servants of the Government are practi- 
cally sealed; they cannot write publicly to Tur Exainerr, 
or the 7'imes, or to any other journal, either to explain or 
to contradict an adverse statement, and we are happy to 
find that they have discovered a willing champion ready 
to take their statements and give them to the world under 
the mask of the editorial “We.” As regards the manner 
of the defence set up against our charges we shall make 
little comment. It has as a matter of course been assumed 
that we are perfectly ignorant of the questions about which 
we wrote. Reiterance of a statement to this effect in 
one form or another really constitutes the only argument 
used by those who have taken offence at our assertions; 
and the line of defence loses still more in force by the fact 
that no sinister motive could be reasonably urged for the 
penning of an article every word of which the readers of 
our contemporary are assured is a mischievous blunder. It 
is obviously simply impossible that we could have had 
any motive in view but one, namely, to speak the 
truth concerning the relations of Board of Trade sur- 
veyors to the general public of steam shipowners ; and 
only to speak at all concerning matters about which 
we were as well informed as possible. We have 
nothing to gain or lose by referring to the way in which 
a great public department transacts its business. It 
is our duty when complaints reach us concerning the short- 
comings of the Board of Trade, or of any other public body 
transacting business with the engineering public, to call 
attention to these complaints, and to suggest that as 
immaculate officials have no existence, improvements are 
required in the system of doing the work for which the 
gentlemen impeached are paid. The right to criticise we 
claim even in the case of the Board of Trade, and we shall 
exercise that right so long as we have reason to hope that 
by expressing it we shall do good. The charges we 
brought against the existing system of Board of Trade 
inspection were that the use of springs in lieu of weights 
was practically prohibited ; that inspection was not seldom 
performed in a very inefficient way, and that the practice 
of Board of Trade surveyors as regards certain features 
in boiler construction was absurd. These charges we 
illustrated by facts, and we now repeat that these charges 
are true. Let us see what is the character of the defence 
set up. 

As regards safety valves, we stated that it would be 
better to use springs than dead weights estimated by the 
ton, and we spoke of a safety valve loaded with three tons. 
We are told that there is no such thing in use as a safety 
valve loaded with three tons, and we are glad to hear it, 

rticularly as we never said there was. It does appear, 

owever, that at least in one case, where an obstinate ship- 
owner would, in spite of the “entreaties” of the Board of 
Trade, use but one safety valve, that the load was “ some- 
thing like a ton.” In our eyes it is just as absurd to use 
a weight of one ton at sea, to do the work that could be 
better oy-rme g by a spring weighing a few pounds, as 
it would be to use three tons. Hither is so outrageously 
wrong that we shall not be particular to a ton or so. The 
Board of Trade have awakened to a sense of the ab- 
surdity of their rules, and, as we stated, they have per- 
mitted the tentative use, with the utmost caution, of 
spring loads, as though these were new things in the world, 
about which no one had ever heard. They have also 
offered a reward of £100 for the best design for a spring- 
loaded safety valve. All this, we submit, is unworthy of 
the Board. The objections against the use of spring 
loads go far to prove that there is a very considerable 
amount of ignorance on the whole subject prevalent at 
Whitehall. For example, we are told “that a steel spring 
in a brass case, locked up for months together out of sight, 
is about the very best ment that could be devised 


for securing a stuck fast valve.” No doubt it is ; but we 
venture to think that there is not an engineer outside the 
Board of Trade who would — such an arrangement. 

valve be used, spring, valve, 


Is it not clear that if a lever 


lever, and all being locked up in a box, there is no neces- 
sity for the brass case in contact with the steel spring ! 
The steel spring would touch nothing but the lever at the 
top and the point of attachment at the bottom. How can 
such a valve stick fast when a Board of Trade rule renders 
it incumbent on all shipowners to fit levers by which the 
valve cag be raised from its seat? What objection can be 
urged against a valve loaded directly by a spring, as used 
for years on the Great Western locomotives? What ol- 
jection can be urged against the Ramsbottom safety valve / 
Yet such arrangements as these are only allowed to be 
used, so to speak, under protest, and even this concession 
has only been made within the last few months. To assert 
that springs must not be used because of the brass cases is 
simply to hold up the Board of Trade to ridicule. We de- 
finitely state that the action of Board of Trade officials in 
the matter of safety valves is vexatious, and betrays com- 
plete ignorance of what has been done for years past by 
mechanical engineers. To issue a reward for a new 
ttern of safety valve while there are half a dozen which 
ulfil every possible condition, ready to hand, is about as 
sensible as would be the offer of a reward for a thoroughly 
good device for using the power of the wind to propel 
ships, the use of sails being interdicted until the device 
had been submitted to certain judges and approved. 

So much for safety valves. Now for the riveted joints. 
We stated that a certificate was refused the other day to a 
boiler because the rivets were spaced one-eighth of an inch 
too far apart, and we are challenged to prove it. There 
are very obvious reasons why the names of individuals 
should not be used in discussions of this kind. We admit 
that owing to this cause we are placed at apparent disad- 
vantage, but our statement is none the less true. The fact 
was mentioned to us first by the maker of the boiler, and 
it has since been confirmed by a totally independent 
authority. As it is possible that objection is taken to the 
statement that the rivets were one-eighth of an inch too 
far apart, we shall put the statement in another form. 
We challenge the defender of the Board of Trade officials 
to say whether a high-pressure boiler of first-class cou- 
struction was not refused a certificate within the last 
three or four months, not because the boiler was not well 
made or strong enough, and had not stood satisfactorily a 
water test of more than double the working pressure, but 
because the rivets were spaced further apart than the 
Board of Trade inspector thought fit? We care nothing 
whether the rivets were spaced three-eighths beyond the 
maximum limit allowed by the Board or one-eighth. What 
we complain of is that the surveyor had not discrimination 
enough to know whether the boiler was or was not fit for its 
intended purpose, whether the rivets were spaced one inch 
or twelve inches asunder. We stated in connection with 
this subject that the Board of Trade was practically with- 
out information concerning riveted joints, and we repeat 
the statement. Mr. Wymer, it is quite true, says in one 
of his papers that double riveting is generally made too 
close, but our statement is this—that double-riveted joints 
as well as single-riveted joints are generally too close, even 
when the rivets are spaced wider than any boiler makers 
now space them, and we do not think that Mr. Wymer 
will go quite so far as this, 

As regards the fact that the Board of Trade inspectors 
will not pass a donkey boiler with a bolted joint, we beg 
it to be understood that we never stated that there was a 
written or printed rule to this effect—it is a ler non scripta. 
It is none the less a fact that certain inspectors will not 
pass boilers so made. Our authority on the subject is a 
gentleman who has fitted scores «-/ donkey boilers on board 
ship, and we shall be happy to supply proofs of the accu- 
racy of our statement to any properly qualified enquirer 
who is interested in the matter. 

As regards our charge that inspections are made negli- 
gently, no defence worth much notice is set up. We are 
called upon to give names once more, which we refuse to 
do. It is not our place to identify incompetent officials for 
the information of the Board of Trade. The facts are 
patent to every sea-going engineer; we have had the 
same story repeated ad nauseum. We expressly guarded 
ourselves in all that we have written against including 
the whole body of Board of Trade surveyors. Some of 
these gentlemen do their work very badly indeed, others 
do it perfectly well, while a + many do it indifferently, 
sometimes negligently, and without much care for the 
results, and possibly even then quite as well as can be ex- 
pected, considering the smallness of their pay. The best 
defence that can be urged concerning our statements is 
contained in the following absurd paragraph :— 

“The climax of THE ENGINEER’S story is surely reached when 
he makes known to us a new danger to marine boilers, namely, 
the fatal consequences of Board of Trade‘inspection. He puts 
the case very forcibly. He takes two steamers of 300-horse power 
nominal, sister ships, of which the one was three years without a 
Board of Trade inspector ever entering its boilers, and nothing 
went wrong. In the case of the other steamer, it is asserted that 
the inspector entered the boilers, and, in a short time after, one 
of the boilers failed and killed a stoker. Supposing these facts 
to be true, the natural conclusion should be that it was a fortunate 
thing the inspector did not also enter the other ship’s boilers ; but 
our contemporary does not argue in this way, but seems to blame 
him for not doing so. Surely if our contemporary believes in his 
own statements he cannot want to kill another stoker ?” 

As a matter of fact, we never said that the inspector 
entered the boiler. That is precisely the thing that he did 
not do. Our words were : “ And in the engine-room of a 
sister ship a stoker was scalded to death by the failure of 
a boiler which had been passed a short time before by the 
inspector.” 

It is unnecessary to pursue the subject further. We 
have written, as we believe, in the best interests not only 
of steam shipowners and sea-going engineers, but in 
that of the Board of Trade officials themselves. The rela- 
tions between shipowners and the board are not as satis- 
factory as they ought to be, and as they well might be. 
Red tape has not yet been dismissed from the ne 
Department of the Board of Trade, and it has much to 
answer for no doubt. ; ‘ 
We can only conclude this article as we began it by stating 
with perfect truthfulness that we are pleased to find what 





we have said has attracted attention at Whitehall. We 
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feelfcertain that the'recognition of the fact that even Board 
of Trade surveyors can be accused of making mistakes and 
doing their work negligently, will induce more caution in 
future, and promote the usefulness of a department with 
which it would be impossible to dispense. 





THE DRAINAGE OF MINES IN SOUTH STAF- 
FORDSHIRE. 


In spite of the great outcry that the Black Country had not 
much longer to live, as the minerals were nearly exhausted, fresh 
discoveries of hundreds of acres of the famous thick coal have 
been made in the very heart of the field, although it was at one 
time stoutly maintained by the experienced that no coal could 
possibly exist where it is now being worked. These patches, 
which are comparatively speaking small, can do no more than keep 
matters,going for a short time, and the Staffordshire ironmasters 
must look to something of greater magnitude if the district is to 
be permanently benefited. We are happy to state that steps 
are being taken which are likely to secure this result. Lately 
we had to speak of the discovery of a thin seam of coal and 
other promising indications attending upon the Sandwell Park 
explorations, but now it is our pleasure to record the projection 
of a general scheme for draining the whole of the water-logged 
portions of the South Staffordshire coal-field. A digression for a 
moment may here be allowed to state that at Sandwell Park, 
where the explorations are being made in search of coal beyond 
the present boundary of the coal-field, the sinking has proceeded 
now upwards of 40ft. in what are supposed to be the true coal 
measures. Had the seam of coal found been the Permian coal 
spoken of by the late Professor Jukes as found at Bullock's 
Farm Pits, the sinkers must now again have been working in 
the Permian strata, but every foot they proceed gives further 
indications that they are in the coal measures proper, and we 
shall not be astonished to hear of their shortly reaching the 
broach and 'thick coals. The views we expressed a few weeks 
back upon this subject—which we were led to take after a close 
examination of the indications, and of data and past researches 
in any way related—have been coincided in by nearly all who 
have visited the scene of this new enterprise. 

To return to our subject, a new general scheme has now been 
suggested, and steps are already taken to carry it into effect, for 
draining the whole of those portions of the Staffordshire district 
that have the mines drowned. Owing in some degree to the 
imperfect way in which the mines have been worked, and also 
to the natural disposition of the measures, large quantities of 
coal and thousands of tons of ironstone are under water, it being 
beyond the power of owners to drain the mines by isolated 
efforts. The coal measures in some portions of the district form a 
series of basins, and consequently when mining operations are 
carried out those working in the “ cross,” or rising sides of the 
basins, run all the water produced in their mines, or let in from 
the surface because of the hollowness, down upon those who 
may have the misfortune to own the minerals in the centre. 
Now it is certainly unfair that those who wish to get their mine 
from these “pounds ” should have to be at the expense of pump 
ing vast quantities of water not of their own producing, but 
sent to them, sometimes purposely, by their neighbours. If the 
mine is to be won this has to be done, as under existing laws 
there is no redress, but in too manly instances the mine is left, it 
being impossible for the owners to work it to profit. The new 
scheme, as we shall shortly show, is intended so to apply to these 
cases that the burden will be distributed and the mine rendered 
workable. There are already two compacts in existence fordraining 
two of these main basins. The Tipton compact, which has been in 
existence for many years, having been repeatedly renewed, has, 
however, never worked satisfactorily, for want of the thorough 
co-operation of those concerned, and has only to run about 
twelve months longer, when it was intended to apply for com- 
pulsory powers. At Old Hill, a limited liability company, con- 
sisting of twelve members, have taken into their hands the 
drainage of the mines. These two compacts would, of course, 
be merged into the proposed general scheme. In the Tipton 
case all difficulties would be equitably arranged, and at both 
here and at Old Hill the pumping would be no doubt accom- 
plished at a less expense, for the parties to the compact now 
raise considerable water for people who have no connection with 
the compacts. Besides these grounds we have just mentioned 
there are others at Great Bridge, Bilston, Bromley, the Brades, 
Kingswinford, and other places, where minerals of great value 
are locked up by water, it being beyond the power of the owners 
to clear the pits without assistance, and it is not only these 
owners who are the sufferers, but the whole district. It is 
undoubtedly owing to the “cross” workings that much water 
gets into the mines, as they are often shallow, and it perco- 
lates from the brook courses, canals, and “swags,” and the 
owners of the property where these are situated ought most un- 
doubtedly to contribute to the pumping expenses. Were a large 
pumping engine to be placed in the centre of each of these basins, 
and all the watercourses, canals, and “swags” on the surface 
carefully watched and kept tight, to prevent as much as possible 
the water entering the shallow workings and running down the 
shafts, the difficulty would be got over. Much money now is 
spent in conducting the water long distances to the pumping 
engines, and this often amounts to more than the actual cost of 
pumping. It will be the duty of the new company, or body of 
commissioners, whichever it may be, to carry some such arrange- 
ment into effect. The engineers, having the whole district under 
their charge, will systematically arrange the pumping stations, 
catch the water as nearly as possible where it is tapped, to pre- 
vent the expense of roads and water levels, and will also, by a 
frequent and careful survey of the surface, prevent the intrusion 
of water from above ground. It is proposed that there shall 
either be a body of commissioners composed of coal masters, or 
else a limited company, formed to carry out the new scheme ; 
in either case they will have to be vested with compulsory 
powers, for many now having their water necessarily pumped 
by their neighbours will object to subscribe to any fund, and 
they will therefore apply for an Act of Parliament. It is in- 
tended to distribute the burden of expenses, which will be 
reduced to a minimum by general systematic working, 
by levying a rate; but this will require to be carefully 
adjusted, and we hope to speak of it again hereafter. The new 
scheme would enable ribs and barriers to be taken out and 

utilised, and the water would then flow from numerous small 
‘pounds ”’ to the general pumping stations. Many colliery pro- 
prietors, it is said, are raising forty times as much water as coal, 
and most of it comes from their neighbours. The watching of 
the surface water is of the utmost importance, for within the last 
few years there have been instances where small rivers have for 
weeks flowed into mines before they could be stopped, and this 
water has had to be again brought to the surface from a depth 
of over 200 yards. 

The project is in the hands of Messrs, H. J. and G. Underhill 
and Messrs. Corser and Fowler, solicitors, of Wolverhampton. 


. Mr. H. Smith, of Walsall, we understand, will be the secretary, 





and Messrs. David Peacock and Henry Johnson are to be the 
engineers. The latter gentlemen have a long experience of the 
district, and none, perhaps, are better acquainted with the main 
features and requirements of the South Staffordshire coal-field. 
Both have either originated or been closely connected with the 
present drainage compacts. It will be seen that the new scheme 
will be of infinite service in reclaiming large quantities of coal 
and ironstone, and will reduce the working expenses upon much 
of that which is now being gotten, and therefure deserves the 
support of all interested in the South Staffordshire district. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





LIFE OF TREVITHICK, 

Srr,—The notice you kindly gave on the 20th Sept. on the life 
of Trevithick, seems to me, in the spirit of fairness, to require 
comment on the following statements :—(1) ‘‘ At page 59 we have 
a copy, reduced, of an original drawing of a Bull engine.” 
(2) “The injection was turned into a large exhaust pipe, as a 
colourable evasion of the patent for a separate condenser.” 
(3) ‘* The double action of the steam was patented by Watt long 
before Bull used it.” (4) ‘‘ Trevithick first turned the exhaust 
steam into the chimney with an elbow turned down.” 

My objections are (1) the drawing referred to is not an original 
drawing of a Bull engine. It was made by Trevithick probably 
about 1795 (see page 59), at which time Bull had been in his grave 
fifteen years, if the late Captain Samuel Grose can be relied on, 
who when he mentioned Bull's death as having taken place about 
1780 (see page 61), added, *‘ people said he died of a broken heart, 
from the Watt controversy.” (2) The original condensation in the 
exhaust pipe is not proved to the world at large to be a colourable 
evasion ; while its importance deserves inquiry and publicity. 
Watt wrote in 1778, ‘‘ The idea of condensing the steam C inject- 
ing into the eduction pipe, was as early as the other kinds of con- 
densers.” (See page 47) His first working engine being then but 
one year old (see page 45), at which time Bull's career was near 
its close. (3) Watt patented his expansive double-action engine 
in 1782 (see page 46). If Bull died in 1780 how could he steal 
Watt's invention’ (4) It is unreasonable to suppose that Trevi- 
thick turned the blast pipe downwards in 1804; and Gurney’s 
statement, on which it is founded, refutes itself, when he claims 
to have been the inventor of the steam jet, though he had before 
seen Trevithick’s upturned blast pipe (see page 191). 

But Trevithick’s letter of 1802 will satisfy all practical engineers 
that with him remains the honour of having invented the blast- 

ipe, for his words are as understandable as visible things. ‘It 
1s also slow in getting up, for after the steam is atmosphere gtrong, 
it will take half an hour to get it to S80lb. or 901b. to the inch.” 
But when the engine was working, *‘ The steam continued to rise 
the whole of the time it worked ; it went from 50 Ib, to 145 1b. to 
the inch, in fair working, forty strokes per minute; it became so 
unmanageable as the steam increased, that I was obliged to stop 
and put a cock in the mouth of the discharging pipe.” (See page 
154). N.B.—Whoever has a boiler that increases its steam pressure 
in ayn to the increased quantity taken out of it, except it 
be by the use of a blast pipe, may have his reward on application 
at the offices of Buncern and Co,, U.S. 

I trust that for the sake of the departed you will find room 
for the present. F, TREVITHICK, 





VERTICAL BOILERS, 

S1r,—In your number of last week several correspondents have 
written you in reply to my letter regarding the performance of 
the Ravee’s boiler, but instead of discussing the boiler in question, 
and how it has answered for the particular purpose for which it 
was designed, and which was more difficult than usual, because I 
could get no information as to the value of the Indian wood as a 
fuel, the two anonymous correspondents go quite away from the 
purport of my letter, and express their wish that I had told them 
something else regarding the ‘‘Field” boiler generally, but in 
doing so they have badly concealed their anxiety to detract from 
its merits in different ways. 

Your correspondent “2” first designates the information in 
Lieut. Crompton’s letter as ‘‘to the last degree vague and inde- 
finité,” although I shall presently prove that it was nothing of the 
sort, but just to the point. A little further on he tells us, that 
one firm told him that the evaporation of their ‘‘ Field” boiler 
was bad, and in the next few lines he admits that their statement 
was “‘ quite unreliable.” I certainly do not think that any im- 
partial party will call this fair criticism, and your correspondent 
would have saved your space for more useful matter by leaving 
such contradictory statements out. ‘‘ 2” again says that, as far 
as he is aware, I have never publised any account of experiments 
with the “Field” boiler. Now if he and your second anonymous 
correspondent had read THE ENGINEER regularly, they would have 
known more of what the “ Field” boiler can do than they evi- 
dently care to know, and such mis-statements that the Ravee’s 
boiler worked with an enormous consumption of fuel would not 
have appeared in your paper. 

Regarding Mr. Bremme’s letter, I must inform him that the per- 
formance mentioned by me in my last letter, during which only 
3°64 square feet of heating surface in the Ravee’s boiler evaporated 
one cubic foot of water per hour, was ‘‘in actual practice when 
the Ravee was travelling,” so that no allowance need be made on 
that score. 

There are several mistakes in the figures given by Mr. Bremme. 
For instance, on the 19th September 528 Ib., and not 4°21 lb. of 
water, were evaporated per pound of coal; and again, on the 4th 
October, 5°261b., not 4°721b., were evaporated. But wh single 
out a few figures out of the whole table, which was published in 
Engineering on the 24th November, 1871? From this table it will 
be evident to any experienced engineer that (and which Lieut. 
Crompton also repeatedly stated), as they had no experience in 
firing this boiler, its performance improved as they acquired more 
and more experience. And here I cannot help regretting to have 
to write long letters, for it is evident that Mr. Bremme - who was 
for a time Lieut. Crompton’s draughtsman, and thus might have 
been expected to follow what was published about these engines 
—has never taken the trouble to wade through my long letter 
dated the 1st November, 1871, in which I pointed out, and gave, 
to my mind, ample reasons why a boiler especially designed 
for burning very inferior wood must not be judged from its per- 
formance with coal; but still your three correspondents, and 
many others besides, continue to do so, and take no notice of the 
statement made by Lieut. Crompton in the extract of his letter 
published by me, that the “Field” boiler in the Ravee evapo- 
rated 3°121b. of water per pound of wood fuel (correspondin, 
to an evaporation of 9°5lb. of water per pound of best Welsh 
coal), as compared with 2°5 lb. in Mr. Bremme’s table. I have no 
hesitation in stating that this performance is unparalleled, and if 
your readers will refer to Lieut. Crompton’s letter, published on 
the 15th December, 1871, they will find a table showing the per- 
formance of several road steamers, in which the locomotive boiler 
only evaporated 1°4 Ib, of water per lb. of wood, showing clearly 
to unbiassed minds the great superiority of the performance of the 
‘* Field ” boiler in the read steamer Ravee. LEWIS OLRICK. 

27, Leadenhall-street, 2nd October, 1872. 


Sir,—I have been much interested in the letter of your corre- 
spentont “2” about a new vertical boiler in your number for 
30th August. 

But I want to know how such a draught was produced as to 
burn 484 Ib. coal per foot of fire-grate, and, if the boiler were so 
good as appears, how is it that the consumption of coal was 8°31b. 
and of water 70 Ib. per H.P, per hour? 








At the Cardiff trials a fair ordinary portable engine without 
racing appliances burned 16 lb. coal per foot of fire-grate with a 
consumption of 5°8 lb. coal and 50 1b. water per H.P. per hour. 

The piston speed at the Reading trial was 384ft. per minute 
(which is not a cere for a small engine), whilst for 
the engine I refer to at Cardiff it was 260ft. From these figures it 
seems probable that the Nozzle boiler was worked with a powerful 
steam blast, producing a heavy back pressure in the ine, and 
accounting for the excessive consumption of water. If I am mis- 
taken in this inference, I hope “‘ 2” will put me right. 

I have not myself made much use of vertical boilers, for though 
they are popular on account of requiring no brickwork, and 
standing in small space, yet these advantages are dearly bought 
judging from the general complaints of their extravagance in fuel, 
and the reported necessity of burning large coal only in them. 
Those with small vertical fire-tubes may be less wasteful than 
those with large horizontal water tubes in the fire-box, but the 
former soon fail by the tube plates cracking or leaking, as we 
might expect, from the well-known infirmity of ordinary portable 
fire-boxes. 

The Field and Davey-Paxman boilers may be less liable to these 
defects, but their first cost —— to operate against them. We 
want a vertical boiler that burn common slack with something 
like the facility and efficiency with which it can be burned in a 
well constructed Cornish boiler; therefore I should be much 
interested in learning if any experiments have been made with the 
Nozzle boiler using slack. I hope “ 2” will enlighten us on these 
points. COSMOPOLITAN. 

Gloucester, 2nd October, 1872. 


[We have been favoured by a friend of Lieut. Crompton with 
the following extract from a letter, which speaks for itself. The 
boiler referred to is a Thomson ‘‘ pot” :— 

‘*T have great pleasure in telling you that I have fitted a spark 
catcher to the ‘Prima,’ which has halved the consumption of 
fuel, and consequently doubled the production of steam. The 
arrangement is very effective indeed, and completely arrests all 
sparks and does not stop the blast in the least. You can judge 
of its effect when I state that with the old arrangement she used 
7 Ib. of wood and 2 lb. of charcoal per ton per mile, and travelled 
4°2 miles an hour. She now only uses 3°96 Ib, of wood alone per 
ton per mile, and travels 5°45 miles an hour, in both cases with 
12 tons behind her. The other day I took ten two-wheeled carts, 
some of them loaded, some not, making a total of 124 tons, or 
18 tons odd with engine. With this load I ran 53 miles an hour 
on a sandy road, in places by no means a first-class one, with 
a native stoker, who is only learning his work, We used eleven 
maunds of wood, or 8801b., in doing this. Distance full 12‘1 miles; 
consumption about 3°80 Ib. per ton per mile! I have got the 
‘Prima’ in first-rate order. I expect, however, to have trouble 
with the driving wheel axle-boxes, which are wearing.” —Ep, E | 





ON THE STRESSES PRODUCED IN AN ELASTIC 
DISC BY RAPID ROTATION,* 
By J. Hopkinson, B.A.. D.Sc., Fellow of Trinity College, Cam- 
bridge. 

Ler a plane circular lamina rotate about an axis through its 
centre perpendicular to its plane, it is proposed to find the stress 
produced thereby at all points of the lamina, This problem has 
a certain practical value. It not unfrequently happens that the 
grindstones used for polishing metal work are ruptured by the 
tensions caused by rapid rotation, portions of the stone being 
pees with such velocity as to cause serious injury and even 


oss of life. It is of importance, therefore, to determine the com- - 


yarative velocities which stones of various sizes will stand, and the 
— along which they are most liable to fracture. 

Let a be the radius of the plate, and ) of a hole cut in the 
centre, ¢ the mass of a unit of area, » the angular velocity of 
rotation, r be the distance of any point P of the lamina when the 
dise is at rest, * + when the disc is in rotation, The strains 


about P will be ae along the radius, and e perpendicularto the 
radius. And the consequent stresses respectively A “ae +B r 


and B <P +A £ , where A and B are constants dependent on 
r r 


the nature of the material. ; 
Consider the motion of an element enclosed by two consecutive 
radii and two circles r and r + d 1, resolving along one of the 
bounding radii we have 
d» A@Paipl a= ple+aPr +cere? = 0, 
dr dr r dr 7 
d*p ldp op on 
Ai += _ Pmwe@..e - 
0 Ta sds G) tee 
The complete solution of this equation is 
- Cc corr? 
=C 2 am ou 
P nie r 3A ° 
whence radial stress at r 
= C, (A+B) — C, = _ =f +B, 
ry « 
The constants C, and C, must be determined so that this expres- 
sion may vanish alike when r = } and when r = a. This is the 
case if 
C.= 2A+B) ee o—bh. 
‘ BSA(A +B) @—P 
4 = 2ZAtB) cw? & (a 


C -b), 
“~ $A (A —B) a -— 


~F 
Hence, radial stress 
-_ (2A +B) cow? at—_ a? BF (a — b) | 2... @ 
3A e—- (¢@—P)r 


and tangential stress 
_ (2A+B) eu (as—is ve (a—b)_ 2B+A,, ..@) 
oe 3A {ome (?—8)r 2A+B 


The radial stress is greatest when 


Vara 
but since, for all substances B < A, the tangential stress at any 
point is the greater, and has its highest value 


(22 A-B,\24+B,. | 





a+b 2AFB 3A 
when 7 = b. : 

This highest value decreases as 6 increases, 

The above solves the problem proposed, Let us see what we 
may conclude concerning the splitting, or, as it is commonly called, 
the “‘ bursting ” bed ym stones. . 

(1) The stone will break with a radial fracture magtaning at the 
inside. The expression “ bursting ” is then appropriate, 

(2) The greater the hole in the centre of the stone the stronger 
will the stone be. A solid stone runs at considerable disadvan- 


“e) The proportion of the radius of stone to radius of hole being 
the same, the admissible angular velocity of stone varies inversely 
as the square root of the radius, and hence velocity of surface 
varies directly as the square root of the radius, 


[* Extracted from The Messenger of Mathematics, New Series, No. 16, 
1872.) 
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THE PATENT LAWS. 

Tue following is the report of the Committee appointed 
by the British iation to consider the mode in which 
inventions and claims for reward in respect of adopted in- 
ventions are examined and dealt with by the different de- 
partments of Government, and to report on the best means 
of removing any real causes of dissatisfaction, as well as of 
silencing unfounded complaints :— 


Having regard to the evidence taken by the committee of the 
House of Commons on the subject of the patent laws in 1871 and 
1872 on the relations between inventors and the Government, as 
well as to complaints made in Parliament and elsewhere, your 
committee were of opinion that they had before them sufficient 
information “ as to the mode in which new inventions and claims 
for reward in respect of adopted inventions are examined and 
dealt with by the different departments of Government ;” they, 
therefore, did not think it necessary or desirable to examine 
wit on the subject 

The committee considered it as fully established that the present 
unmethodical mode of dealing with inventions submitted to the 
different departments of Government was uncertain and unsatis- 
factory in itself, frequently unjust to inventors, and generally 
detrimental to the public administration ; they considered it as 
established, to their satisfaction, that real injustice was fre- 
quently done to inventors, not only by neglect and procrastination 
in dealing with their claims, but also by the undue preference of 
other conflicting claims by officers of ten different depart- 
ments, Without entering into the merits of any cases in point, it 
appeared beyond doubt that the practical judges of the inventions 
have been very often rival inventors within the departments, The 
committee considered it obvious that this placed both the inventor 
andthe departmental officers in a false position, and that the conse- 
quent decisions could be satisfactory to nobody. As matter of 
evidence, they considered that these departmental decisions 
a failed to give satisfaction either to inventors or to the 

ublic, 
’ It remained for the ittee to ider and report on ‘‘ the 
best means of removing any real causes of dissatisfaction, as well 
as of silencing unfounded complaints.” 

The committee are of opinion that the primary means of 
effecting this object is to bring the adjudication of these claims 
within a jurisdiction independent of the administrative depart- 
ments of thepublic service, 

As long as the patent law remains as at present the committee 
are of opinion that the only satisfactory method of determin- 
ing what compensation should be given to inventors in cases 
where the Government makes use of their inventions is to have 
recourse to arbitration. Any inventor whose patented invention 
is used, or believed to be used by any Government official or 
agent under Government authority, should be at liberty to apply 
to the proper Government department stating what is the inven- 
tion used, and how and where,and requesting that the application 
be referred tothe decision of two arbitrators who be appointed 
one by the applicant, and one by the Government department, with 
power to appoint an umpire, and that the proceedings be assimi- 
milated to ordinary compensation cases, 

The committee---hoping that the recommendation of the House 
of Commons Committee will, at any earlier period, be made the 
subject of legislation— recommend that steps be taken by petition 
to her Majesty or otherwise to make the grant of royal letters 
patent for inventions of effect as regards the servants and officers 
of the Crown in the same way, and to the same extent, as 
letters patent are of effect as regards all others her Majesty's 
subjects, 

Your committee feel that if, in every case, officials appointed 
to investigate new inventions were required to affix their signatures 
to their reports, very beneficial results would follow, as the 
personal responsibility thus attaching to them would insure their 
full attention, and deter them from rejecting hastily or on 
— grounds any proposition or invention brought before 
them. 

The committee consider that their report would be incomplete 
if they did not call attention to an Act for preserving secrecy in 
the case of inventions connected with warfare. 

This Act is the 22 Vic. cap. 13. Its principal provisions are :— 

(1) or: cep he in instruments or munitions of war may be 
assigned by inventors to the Secretary of State for War, (2) Fore- 
going enactment to extend to assignments already made, (3) 
Secretary of State for War may certify to Commissioners of 
Patents that the invention should be kept secret. (4) Where he 
so certifies, petition for letters patent to be left with Clerk of 
Patents under seal of Secretary of State. (5) Such packet to be 
kept sealed, (6) To be delivered on demand to Secretary of 
State or Lord Chancellor. (7) At expiration of patent to be 
delivered to Secretary of State. (8) Where Secretary of State 
certifies, after filing of petition, documents already filed to be put 
into sealed packet. (9) Copy not to be sent to Scotland or Ireland, 
nor published, but otherwise provisions of Patent Acts to apply. 
(10) No seire facias to be brought. (11) Secretary of State may 
waive benefit of Act. (12) Communication of invention to Secre- 
tary of State not to prejudice letters patent. 


F. T. BRAMWELL. 
CHARLES W. MERRIFIELD, 
EDWARD EASTON, 

W. Hope. 

P. Le Neve Foster. 











THE Society OF ENGINEERS.—The first meeting of the Society 
for the session 1872-3 will be held in the Society’s hall, West- 
minster Palace Hotel, on Monday, the 7th October next. A paper 
will be read on “‘ Telegraphic Batteries,” by Mr. E. G. Bartholo- 
mew. ‘The remaining meetings for this year will be held on 
November 4th and December 2nd, and the annual meeting on 
— 9th. The chair will be taken at half-past seven o’clock 
precisely, 


THE MARRIAGE OF FATHER HYACINTHE.—JIn the month of 
July, 1867, by the favour of a United States senator who was 
returning from abroad, we received a small package containing 
three corsets, accompanied by a letter dated at Paris, written in 
a clear and business style, directing us to take immediate steps to 
secure a patent on the article in the United States, ‘And can 
you,” says the writer, ‘‘ recommend to me a good, smart, honest 
Christian lawyer, a saint, to attend to all my affairs relating to 
my invention?” In a subsequent letter concerning her patent 
business, she : “I beg you will not allow this letter to 
leave your left hand till your right hand answers it.” And, again, 
she writes, from the Alps: ‘‘ Here I am among the eternal snows, 
clouds, rocks, monks, and dogs of St. Bernard.” During the 
pending of the application before the Patent-office we received a 
number of letters from our fair client, all of which bear evidence 
of the writer’s “es and superior business qualifications. In the 
patent records for September 8th, 1868, may be found the name of 
Emilie J. Merriman, patentee of an improved corset. 1t is to this 
— | that Father Hyacinthe, the eloquent and gifted Fren 
and Catholic clergyman, was married the other day in London. 
The new wife of the reverend father is very beautiful, and is 
gifted with rare talents. This marriage will not, we presume, be 
pommaiee, of a reconciliation between Father Hyacinthe and his 

ormer religious order, and we, therefore, indulge the hope that it 

may influence him to seek in this, the native land of his bride, a 
new and happy home. He would be cordially welcomed here, and, 
as a citizen of the United States, would enjoy the most extensive 
opportunities for usefulness,—Scientific American. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2255. IveR MacDonneLL, Anglesea-street, Dublin, “Improvements in 
printing from , or by a special adaptation from stone or other flat 
surface.” —29th July, 1872. 

2481. Merritt GALLy, Rochester, New York, U.S., “ Improved mode and 
means for automaticall, ing or constructing forms for printing 
communications or other kinds of printed matter at hand or at a 
distance.”—21st August, 1872. 

2639. James Murpocu Napier, York-road, Lambeth, Surrey, “ Improve- 
ments in weighing machines, applicable especially to the weighing of 
coins and coin blanks.” 

2641. Joun Cuiay, Yardley, Worcestershire, ‘‘ Improvements in harness 
saddles and harness ia 

2643. Jonny Suanks, Barrhead, Renfrewshire, N.B., ‘‘ Improvements in 

— and in taps or valves for the same, and for water supply 


P! 

2645. Duncan Mackenziz, Pakenham-street, London, “‘ Improvements in 
mechanism or apparatus constituting a self-acting reader for the 
jacquard, to indicate and select the cords of the patterns, and to 
transfer and —— them or any suitable material, and parts of 
which are applicable to other pu ."—5th September, 1872. 

2647. James Murry, Newport, Monmouthshire, “ A certain improve- 
ment in the manufacture of railway and other wheels.” 

2649. Wittt1aM Mester, Dr. Evcen Lucivs, and Dr. ADoLPH BRUNING, 
Hochet, near Frankfort-on-the-Main, Germany, ‘‘Improvements in 
the manufacture of colou matter suitable for dyeing and printing.” 

2651. Simzon Carter, York Rise, Highgate-road, London, ‘* Improve- 
ments in fuel.” 

2653. Georce Jackson, Birmingham, “Improvements in clippers for 
clipping horses and other animals.”—6th September, 1872. 

2655. James ANDERSON, Buchanan-street, Glasgow, Lanarkshire, N.B., 
“Improvements in making moulds for castings and in the apparatus 
or means employed therefor.” 

2657. AMEDEE Sesitiot, Rue de Berlin, Paris, ‘Improvements in the 
apa for transporting ships’ boats and other like vessels from one 
place or piece of water to another.” 

2659. JAMES ——— ny Lanarkshire, N.B., ‘‘ An improved heat 

lator.”—7th September, 187: 








g —Tth Sey , 1872. 

“=. oo Berry, Dublin, “ Improvements in the manufacture of peat 

uel.” 

2669. Epwarp Hayes, Stoney Stratford, Buckinghamshire, ‘‘ Improve- 
ments in reaping and mowing machines in which steam is substituted 
for animal power.” 

2671. Wittiam Sreperns Fisn, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in the facture of asbestos packing for piston and valve 
rods, pistons, pipe joints, and other similar purposes.’ 

2673. Jonn Forp, Reading, Berks, “‘ Improved mechanism and arrange- 
ments for working tell-tale and other signals and switches, part being 
applicable to coupling shaftings generally.” 

2675. Apot¥ Rack, Finsbury-square, London, “ Improvements in copying 





Pp 

2677. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in casti metals.” — A communication from Joseph Louis 
Cumin and Louis ois Achille Martel, Paris.--9th September, 1872. 

2679. Epwarp Lawson and RicHarp Grorce Hopcetrs, Birmingham, 
“ Improvements in metallic bedsteads, cots, an’ hes.” 

2681. Joun CraiG McLean, Dumfries, N.B., “ Improvements in appa- 
ratus for feeding fuel to fireplaces and furnaces.” 

2683. MitLincton Henry Synoe, United Service Club, Pall Mall, London, 
“‘ improyements in deodorising apparatus.”—10th September, 1872. 

2685. Joun Hamitton, Glasgow, kshire, N.B., ‘‘ Improvements 
applicable to tramway and other carriages.” 

2687. Bripce Baron StanDEn, Langdon-terrace, Blackheath, Kent, “ Im- 
P’ its in collecting and treating human ex it, both solid 
and liquid, and in the treatment of other animal urine, also in the 
means or apparatus employed therein.” 

2689. Joun HENDERSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
cleaning printers’ inking and distributing rollers, and in the apparatus 
employed therefor.” 

2691. Bruce Tomuinson, Asgarby, Li 
and seed dressing and blowing machines.” 

2693. SamceL JosepH Mackig, Delalay-street, Great George-street, 
Westminster, “‘ Lmpr ts in the facture and storing of gun- 
cotton.” 

2695. W1LL1AM Rosert Lake, Southampton-buildings, London, ‘ Improve- 
ments in machinery for manufacturing cotton and other fibrous 
materials.”—A communication from John McDonald, Concord, North 
Carolina, U.S. 

2697. Georce Henry Procter, Benwell-road, Highbury-hill Park, 
London, ‘“‘ An improved spring hammer for planishing and hammering 
metals and other p ‘wi 

2699. Witt1am Josern Curtis, Holloway, London, *‘ Improvements in 
the construction of the permanent way of railways and tramways, and 
of the carriages to run thereon.” 

2701. Jonn Heyry Jonyson, Lincoln’s-inn-fields, London, ‘Improve- 
ments in bridges and viaducts, and in machinery or page con- 
nected therewith.”—A communication from Thomas rtis Clarke, 
Philadelphia, Pennsylvania, U.S., and Adolphus Bonzano and John 
Griffen, Phoenixville, Chester County, Pennsylvania, U.S. — 11th 
September, 1872. 

2705. JoserpH Woop, Manchester, ‘‘ Improvements in spring mattresses 
and other articles for sitting or reclining upon.” 

2709. Witt1amM Henry Baitey, Albion Works, Salford, Lancashire, and 
James WestLey, Hulme, Lancashire, ‘‘ Improvements in lubricators for 
steam engine and other cylinders.”—12th September, 1872. 

2713. Eowarp Hawkins, Warren-street, Fitzroy-square, London, ‘‘Im- 
P rset teg ‘ ting bal tor chy ters, Meskie alee 
to other timekeepers.” 

2715. Witt1aM Strespins Fisn, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in wicks.” 

2717. Wittiam Situ Dixon, Grosvenor-place, London, “ Improvements 
in the manufacture of plute iron or refined metal.” 

2719. Witt1am Ropert Laker, Southampton-buildings, London, “An 
improved process and compound for tempering and refining steel.”—A 
communication from William Norton Severance, South Bend, Indiana, 
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2721. Jonann Hetwricu FerpInanD Krenast, Berlin, “ An apparatus for 
heating railway es by means of hot air.” 

2723, Henry ALForD WALKER, Manchester, “ Imp ts in hani 
or apparatus for ring and checking the receipt of moneys from 

rsons entering theatres, music halls, and other places where a check 

e required as a means of detecting fraud.” 

2725. ae sles the ae —— ne de li Improvements in 
aparatus for e 8) a 

2727. NeweMiaH Epwarp Stevens, Cheddar, Somersetshire, and CHaRLEs 
CuLLum, Newport, Monmouthshire, “ Improvements in roller ” 





2731. RicHarp Commins Moupocr, Weymouth, Dorsetshire, ‘‘ Improved 
means of and a) tus for turning over the leaves of music and other 
books and cals,” 


2733. Henry Epwarp Mines, Cheltenham, Gloucestershire, “ Improve- 
ments in kitchen ranges.”—13th September, 1872. 

2735. a oon | Brown, 8 ——e- — gs, London, “An 
im) machine for attaching ms.”—A communication from 
Secumial K Provid , Rhode Island, U.S. 

2787. THOMAS ong RusHTON ay AMES MACQUEEN, Bolton, Lancashi 
“eT. +, hi hi. 

a 








‘or cotton and other dooms 
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+} + hiilai do: 





subs 
2739. W1itt1aM Morcan Browy, 8 gs, London, ‘“‘ Im- 
rovements in telegraph appara’ ”"—A communication from James 
ows, Paterson, New Jersey, U.8.—14th September, 1872. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2783. Jacques Henri VALLeTon and JuLes Emi_r PLanque, Great Tower- 
street, London, “‘ Impr ti the facture of ts, 
and .”"—19th September, 1872. 

2786. Pavt Puitippe Francois Micuea, Leadenhall-street, London, 
“‘New substances for dyeing printing, and the 
employed for treating one of such substances.”—20th September, 1872. 

2787. PauL PHILIPPE Francois Micnea, Leadenhall-street, London, 
“‘ New substances for dyeing, printing, and tanning, also applicable for 

ufacture of and threads "—20th September, 1872. 
RA DE CARVALHO, Bu bam Palace-road, 

mechanical beam or girder.”—23rd September, 


2818. Witt1aM Roxsert Lake, Southampton- London, “ Im- 
ieaias tor kuadin, onan Sy, bonding, Sebeonakinn 
e for » No 5 
ing, and. quilting.” —A 1 a i Phi Grosfeld, William 
gy Bennett, and Albro Brichard, New York, U.8.—24th September, 
2824. Joun Kennarp Sax, Southampton- , London, ‘‘ Improve- 
ments in the manufacture of railway wheels in apparatus therefor.” 
—24th September, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 
2792. James WorRALL, Manchester, and Joun KersHaw, Wadsworth, 
Halifax, Yorkshire, “‘ Folding piece goods.”—-25th September, 1869. 





man pa 
2808. ANTONIO Joaquin 
a “ An improved 








2931. WILLIAM JouN JonEs, King-street, Cheapside, London, ‘‘ Hot-water 
. WALTER Morsay, Edmund-street, Liverpool, “‘ Anchors.”— 


24 , 1869. 

2793. Samuet GeorcE ARCHIBALD, Edinburgh, Midlothian, N.B., “Card- 
ing and t or oakum, &c.”—25th September, 1869. 

2878. FERDINAND RIAN VILLEPIGUE, Brewer’s-lane, London, “Boring 
rock, &c.”—4th October, 1869. a 

2007. Epwarp Tver, Old Jewry-chambers, London, “ Railway signals. 
—6th October, 1869. 

2952 JonN Hvuacett, Terminus-road, Eastbourne, Sussex, and Jonn 
Asert Hvuacetr, Union-grove, Clapham, Surrey, “‘ Nails.” — 11th 
October, 1869. re 

2820. Joan Butiovas, Accrington, Lancashire, “‘ Looms for weaving.”— 
28th September, 1869, 

2946. WituiaM CHAPLIN May, Sanders-terrace, Chobham-road, Stratford, 
Essex, “‘ Non-oleaginous printing inks, &c.”—9th October, 1869. z 

2834. Wittiam Kempe and ArtHUR Kempe, Holbeck Mills, , York- 
—_ “ Scrays or tables applicable to gig mills, &c.”—29th r, 


2893, Henry Younc Darracorr Scorr, Ealing, Middlesex, ‘‘ Kilns.”— 


28th Septeiber, 1869. 

2837. James ANDERSON, G! w, Lanarkshire, N.B., ‘‘ Obtaining oil, &c., 
from maize.”—30th , 1869. 

2854. Georce Avaustus Huppakt, Brynkir, Carnarvonshire, “ Joining or 
fishing the rails of railways.”—lst October, 1869. 

2906. EpmMunD ALFRED Pontirex, Shoe-lane, London, ‘‘ Refrigerators for 
cooling worts, &c.”—6th October, 1869. 





Patents on which the Stamp Duty of £100 has been Paid. 


2594. Davip Greic and Ropert Brrrox, Steam Plough Works, Leeds, 
Yorkshire, ‘‘ Travelling cranes.”—znd October, 1365. 

2451. Epwarp Brooke, jun., Huddersfield, Yorkshire, “‘ Effecting the 
deodorising ef the noxious gases arising from sewers and drains, &c.” 
—25th September, 1865. 

2514. Ropert WILLacy, Penwortham Priory, Lancaster, “ Preparing and 
supplying food for cattle.”—30th September, 1865. 

2542. JosEPH Jones and Freperick James Jongs, Birmingham, “ Breech- 
loading fire-arms.”—4th October, 1865. 





Notices of Intention to Proceed with Patents. 
1498. ZepHaNtaH Deacon Berry, Pimlico, London, “ Stove grates.”—16th 


May, 1872. 
1521. Coxstaxt Hervevx, Liverpool-road, Islington, London, “Tan- 


nin; x 

1526. Gio Dixon, Bow-lane, London, and Taomas Hvenes and Jonn 
Mappox, Bethnal-green, London, ‘‘ Looms.” 

1528. RicHaRD SHaw, Higher Walton, near Preston, “ Drawing frames 
for preparing cotton, &c.” 

1529. James ARMyTAGe, Preston, “‘ Ventila’ sewers, &c.” 

1530. Samurt Coox, Bury, “‘ Weft forks in looms for weaving.”- 
18th May, 1872. 

1535. Jonn Incuam, Blackburn, and WILL1aM Saw, Accringten, “Looms 

for plain weaving.” —20th May, 1872. 

1538. Pewix Roment Gaspray, Berlin, “Threading apparatus for sewing 

perl + cope 

1540, Henry Kenyon, Hartiey Kenyon, and Israri SwINnpDeELLs, 
Warrington, ‘Chlorine and sulphuric acid.” 

1541, Witt1amM Henry Dupre, Jersey, ‘‘ Wind guards and other venti- 
lators.”—2lst May, 1872. 

1554. Gzorcr Haycrart, Faversham, ‘‘ Pebble gunpowder.” 

1556. Joun Ricketts, Liverpool, ‘‘ Cases constructed with two or more 
lids or covers.” 

1558. MatrHew Avocustvs Soci, 
London, ‘‘ Compressing at: 
Martin Neuerburg. 

1561. Frank Ho.ttoway, New Cross, London, “‘ Presses for cutting and 
embossing various substances.” 

1568. MARSHALL Mason Harris, Cockspur-street, Westminster, ‘“‘ Hubs 
or naves for the wheels of vehicles.”—-A ication from William 
Lyman.—22nd May, 1872. 

1572. Georce WesTINGHOUSE, jun., Southampton-buildings, London, 
‘* Slide valves.” 

1574. Witu1amM Ropert Lake, 8 p gs, London, “Sheet 
iron.”-—A communication from William Rogers and Thomas Jefferson 
Burchfield. ‘ 

1575. WiLt1aM Rosert Lake, 8 p 4 ey al mon | 
seeds from raisins, &c.”—A communication from George L. Taylor an 
Dwight Holland. 

1576. Witt1am Rosert Lake, Southampton-buildings, London, ‘‘ Coup- 
lings for railway carriages.”—A communication from Carl Ludwig 

rack. 


01 q 

1578. Ropert Rowat, Glasgow, N.B., “ Flexible metallic webs.” 

1582. Joseph Mayer, Great Portland-street, London, ‘‘ Scissors, shears, 
and forceps.” 

1584. Witu1aM Ropert Lake, Southampton-buildings, London, “‘ Pro- 
pelling ships, &c.”—A communication from Lewis Budd Bruen. 

1585. Witt1aM Ropert Lake, Southam) -buildings, London, ‘‘ Blocks 
for paving, &c.”—A communication from Frederic Augustus Lucken- 
bach.—23rd May, 1872. 

1588. Cristororo Muratori, Bessborough-gardens, Pimlico, London, 
= ~“y~ for iron and steel.” —24th soeet, Che — . 

1593. Luz Avaeusto pa Cost. King-street, Chea) e, mn an 
THOMAS LawRIE, jun., Weolstevsceed, Shepherd's Bush, ” ps, 
waste plugs, &c.”—25th May, 1872. 

1602. SamueL SMITH, lesworth, ‘‘Opening and shutting doors of 
vehicles.”—27th May, 1872. 

1015. SipencHaM DvueR, Harewood-square, London, “ Lifting ships out 
the water.”—28th May, 1872. 

1621. Prerre Apo.tpHEe Dvucros, Bordeaux, France, ‘‘Tricyles, &c.”—A 
communication from Jean Robert. 

1627. James GaTHERCOLE, Loughborough-road, North Brixton, “ Bricks, 

"—29th May, 1872. 

1641. Constantin Bovtiuier, Boulevart Sebastopol, Paris, “ Labels.”— 
30th May 1872. 

1664, Henry CLayTon and Henry CiaytTon, jun., Atlas Works, Harrow- 
road, London, “‘ Cutting up clay, &c.”—1st June, 1872. 

ae James ATKINS, Birmingham, “‘ Metallic bedsteads and cots.”—4th 

‘une, 1872. 
1705. * nee Hiscucurr, Bromley, “Printing machinery.”"—5th June, 


machinery.” 


Sonth +, hnildai 


p gs, Chancery-lane, 
pheric air, &c.”—A communication fron: 
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1715. ArnTHuR Greenwoop, Leeds, “ Screw ery. 

1716. ArTHUR GreeNwoop, Leeds, ‘‘ Screw machinery.”—A communi- 
cation from A Vi —6th June, 1872. 

= * wens Mosgty, Newcastle on-Tyne, “Fire-escapes.”—7th June, 
a 

1738. CHARLES JuLES MERCIER, Boulevart Sebastopol, Paris, ‘‘ Waterproof 
articles.”—&th June, 1872. 

1749. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Lubricators 
for carriage axles, ”—A communication from Jesse Scott Eggleston. 
—10th June, 1872. 

1784, JosepH Heatp, jun., Chorley, ‘‘ Fasteners for railway wagons, &c.” 
—13th June, 1872. 

1848. Tuomas Morris and Taomas Fiercner, Matruew KeEtty, and 

~ ARLES FL En, Manchester, ‘‘ Spring mattresses, &c.”—19th June, 
1872. 

1859, Witt1aM MorcaN Brown, Southampton-buildings, London, 
“ Pricking and trimming the of —- i —- ."—A communi- 

— ‘une, 1872. 

1922. THomas Grsson, Stamford, “ Cutting lump sugar.”—25th June, 


1947. WatTER MANTELL Parker and Joun Rennie Rosson, Alton, 
= and pumps.”—27th June, 1872. 

1961. Ropert Jogpson, , “* Sui for te! ph insulators.” 

1963. Evornio pe Zuccato, Great College-street, den Town, London, 
pag . en of writings, figures, drawings, or delineations,”— 

‘une, 

2151. CHARLEs JURRIANN VieHnorr, Westeinde, Amsterdam, Holland, and 

yas ig = jr ht, Nieuwediep, Holland, “ Ventilating shi; » 
rm ‘uly, 2 
2203. THomas LiNwoop, Glasgow, N.B., “‘ Lamps.”—24th July, 1872. 
2250, Macnus Voi, Brighton, “ Apparatus for turning over the leaves of 


music.”—27th July, 1872. 
2332, Jons Deere, Briton Ferry, “ Artificial fuel.”—oth August, 1872. 
ma +h te, thes ilai ig London, “ Pure phos 


2341. CAMPBELL Morrit, p 
of lime.”—6th August, 1872. 
2344. CampseELL Morrit, Southampton-buillings, London, ‘‘ Phosphates 
August, 1872. 


of lime.”—7th 

2357. CAMPBELL MorriT, Southampton- “ Artificial 
substitute for redonda guano, &c. ‘Auguat, 1872. 

2411. Tomas Barnasas Dart, Failaworth, “ India-rubber.”—13th August, 

om. ng 4 Gatty, Rochester, New York, U.S., “ Printing.”—2lst 

paces Wit.iams Box, Gasworks, Crayford, “ Gas.”—27th August, 

2608. oy - Newton Abbot, “Haymaking machines.”—2nd 

20ae FREDERICK WALTON Staines, Middlesex, “Linoleum floorcloth,”— 
Srd September, 1872,” 

2644. James Harvey, Lime-street, London, “ Sugar.” 
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2645. Duncan Mackenzie, Pakenbam-street, London, “‘ Self-acting reader | 771. 8. G. Grece and D. Evans, London, “* Method of. ‘forming roada, rail- 
for the jacquard.” September, 1872. 

2683. MILLINGTON HENRY ae United Service Club, Pall Mall, London, | 
«T al — 


well-road, Highbury-hill Park, 
Soe T_aiae duptember, 187 





187 
* 2705. Sonera Woop, Manchester, “Spring mattresses, &c.” — 12th | 


September, 1872. 
2731. Ricuarp Commins Mupce, Weymouth, “ Turning over the leaves of 
music, &c.”—13th September, 1872. 
2739. Witt1aM Morcan Brown, Sout igs, London, “‘ Tele- 
”— A communication from James Rowe. — 14th 


hy rs bnildi 





2783. JACQUES Hewrt VALLeToN and JuLes Emite Pranque, Great Tower- 
street, don, ‘‘ Bread, biscuits, and pastry.”—19th September, 1872. 





All ha’ an interest in any one of such applications 
eal leave | Pane bed writing o: sir eebediens such a err 
ae eS OCS DUS, SNES Sees of its 





List of Specifications published during the week ending 
28th September, 1872. 

101, 8d.; 235, 8d.; 255, 98.3; 295, 8d ; 348, 1s.; 361, 6d.; 377, 18.; 402, 18.5 
403, 10d.; 406, 28. vd.: 415, 8d.; 416, 8d.; 418, 38. 4d.; 424, 10d.; 426, 8d.3 
433, 104.; 434, 10d.; 486, 8d.; 437, 6d.; 439, 28. 4d.; 454, 10d.; 455, 1s. 6d.3 
456, 18, 2d.; 463, 8d.; 467, 8d.; 468, dd.; 469, 2s. G1.; 471, 8d.; 472, 10d.; 
475, 10d.; 483, 10d.; 484, 10d.; 487, 10d.; 490, 8d.; 407, 1s. 6d.; 505, 10d.; 
506, Gd; 514, Sd; 515, 4d.; 516, 10d.; 521, 10d.; 526, 4d.; 527, 4d.; 529, 
6d; 531, 8d.; 582, 4d.; 535, 8d.; 589, 1s.; 540, 4d.; 541, ls.; 542, 4d.; 543, 
4d.; 544, 10d.; 546, 4d.; 547, 4d.; 548, 104.; 549, 4d.; 651, 4d.; 553, 4d.; 
557, 4d.; 559, 8d.; 562, 4d; 563, Ys. 2d.; 567, 4d.; 580, 4d.; 570, 41.5 S71, 
4d.; 572, 4d.; 575, 4d.; 577, 4d.; 584, 44.; 587, 18.5 589, 4d.; 501, 4d.; 504, 

4d.; 606, 4d.; 609, 6d.; 61U, 6d.; 630, 1s. 4d.: 685, 6d.; 950, 1s. 6d.; 1167, 
4d.; 1478, 8d.; 1537, 1s. 4d.; 1754, 10d.; 1801, 10d.; 1917, 8d.; 1938, 8d. 





*,* Specifications will be forwarded by post from the Patent-office on 

receipt of the amount of price ~~ Sums exceeding 5s. must be 

remitted by Post-office Order, ie payable at the Post-office, 5, —_ 

ne Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those ished by 
nO nda dd stein el hae _ 


Class 1—PRIME MOVERS. 


Including Fiaed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
772. J. Bavix, London, “ Generating steam.”— Dated 14th March, 1872. 

The employment of vessels of iron or other metal, termed genera- 
tors, placed in close proximity to the cylinder of the engine, into 
which is injected by means of a pump or pumps, or other suitable 
contrivances, a sufficient quantity or water to produce steam for 
each upward or downward movement of the piston, the undersides of 
the so-called generators being kept at a proper heat by gas- 
burners constructed upon Professor Bunsen’s principle. There ure two 
separate generators or sets of generators, one generator or set of gene- 
rators be: used for the up-stroke, the other generator or set of 
senerators being used for the down stroke of the piston, there being no 
wiler or store of steam, the steam only being formed the moment before 
it is required. 

779. M. J. Cuavron, London, “‘ Thermometer or alarm apparatus Jor sleam 
boilers and other purposes.”—A communication.—Dated 14th March, 


1872. 

The safety thermometer or alarm apparatus which forms the subject 
of this invention is upon the combined employment of air as a 
dilating fluid under the direct action of elevations of temperature, and of 
mercury as 4 liquid metallic vehicle, which at a certain maximum tem- 
perature covers the points of two independent platinum wires fitted to 
the two electrodes of a pile. This bination ted by the electric 
current to an alarum or analogous signalling device gives warning the 
moment that the ambient medium reaches the maximum temperature. 
784. FE. Kacipacu, Loadon, “ Obtaining parallel motion, dc.”—Dated 14th 

Mareh, 1872. : 

The features of novelty that constitute this invention are, that in 
causing any rigid rod to ascend and descend, or move to and fro in a 
straight line by means of an oscillating beam or lever, the link as well as 
the many complicated systems for obtaining parallel motion are dispensed 
with, and that the exertion of the force being always in the direction of 
the line along which the said rod is Seeniel to travel, the latter will 
suffer no strain, while there must necessarily follow great saving of power 
and diminution of friction. 

803. W. Cricutroy, W. W. Cricutrox, and 8S. Cricutox, Manchester, 
“Converting reciprocating into rotury motion.”—Dated 16th March, 
1872. 

This invention consists in employing, instead of a ratchet-wheel, a 
plain wheel or drum fitted with a clip or strap. or two or more clips or 
straps. The twoends of each clip are jointed to a lever, to which is 
jointed a reciprocating rod. When the rod moves in one direction the 
wheel is rotated, but when it moves in the contrary direction the clip 
slips on the wheel or drum without turning it. 


825. J. CopeLanp, Manchester, “ Valve for regulating and stopping the 
supply of steam &e.”—Dated 19th Mareh, 1872. 

The object of this invention is to make a valve in which the ordinary 
glands and packings are dispensed with, and the valve and box con- 
taining it manufactured with the greatest economy of manual labour. 
The valve is at one end or centre of a valve box, the exit end of which is 
directly to the supply, and at right angles to the box there isa 
hole, in which there is a spindle, having fixed to it a cam eccentric or 
lever central with the valve, and this spindle is turned by a handle or 
wheel. To keep the dle steam, air, or wuter-tight, the inventor 
forms on it 2 conical or flat surface, fitted to a part projecting from the 
valve box, and this conical or flat surface is kept to its place by a nut or 
by a plate and screws. When the cam, eccentric, or lever is not in contact 
with the valve the ure of the steam or other fluid keeps the valve 
closed, but when the handle or wheel is turned more or less it presses the 
cam, eccentric, or lever against the valve, and thereby opens the valve, 
more or less, as req' ; or the action may be reversed by making the 
cam close or regulate the valve, and the pressure of the steam or other 
oud a it, the cam, as before, regulating the position by a handle or 
wheel. 

S31. A. Pve-Sarra and C. Rimwans, Greenwich, “* Non-conducting composi- 
tions for coating steam pig es.”—Dated 19th March, 1872. 

This invention consists of certain improvements in non-conducting 
compositions for coating steam pipes and boilers, applicable also for 
preventing the of heat or cold to or from pipes, refrigerators, or 
other vessels, e various compositions are formed by mixing, either by 
hand or in a suitable machine, in suitable proportions, slimy earth or 
clay, wood sawdust, wood sha , or cork dust, or cork shavings, cow 
hair, cocoa nut or other suitable fibre, and chalk, with tar, creosvte, oil, 
— of various kinds, soluble alkaline, silicates, plaster of Paris, fresh or 
killed lime, or limy cement, or lime water, or the refuse frum the purifi- 
cation of gas. 

885. C. W. Kine, Bedford Leigh, Lancashire, “ Regulating the speed of 
marine engines.” —Dated 23rd March, 1872. 

This invention relates to method and apparatus whereby the pitching 
of a vessel fitted with a screw propeller is made to act automatically on 
throttle or other regulating valves for the purpose of governing the 

it of the engi A ling to one method a weight, free to 
swing in one direction, is used to give movement to the valve or font 
connected with it when the vessel pitches. According to another method 
the pressure of water contained m fore and aft vessels or compartments 
is made to act on the valves when the vessel pitches. 











’ R Class 2,-TRANSPORT., 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
poses A and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
arness, 
770. W. R. Lake, “ Preventing injury to railway carriages.”—A 
communication.— Dated 14th March, 1872. 

This invention has for its object to provide means for preventing 
—. —- from being thrown from the track, and to wide a 
brake by which the carriages are stopped when the wheels slip off the 
rails, also to hold the wheels in place in the event of an axle becoming 
broken, To accom these results the said invention consists 
primarily in the a ion to the under surface of a carriage truck of 
two parallel — joes, ——— which the wheels project to bear upon 
the rails. Each shoe is made of much greater width than the thickness 
of the wheels, and is formed with a downward projecting flange upon 
each edge. When the wheels slip off the track the shoes drop doyn 
upon the rails to support the carriages, and are held thereon by the 
flanges 


| other hard substances mixed with 





L 
oan Jootpuths, platforms, and other roadways.”—Dated 14th March, 
2. 
e use of a Pp 
powdered granite or granite 


1 material posed of small es of granite or 
silica pebbles, = or slag, and 

or cement and tan, with or with- 
out oxide or sang» of iron, and united into a homogeneous mass by a 
solution cf silica. This compound is to be placed on a substratum of } 
concrete or on the ordinary granite cubes, and may be placed in frames | 
of wood or iron, and with or without iron or wood placed vertically or | 
horizontally therein ; bridges, piers, and pillars, and other 
parts of buildings with solid blocks or masses of this compound material 
a by iron, and which may be encompassed with granite or 
marble, 





782. Sir J. Wurtwortn, Manchester, “ Wheels to run on railroads, &c.”— 
Dated 14th March, 1872. P 

This provisional specification describes an elastic wheel ; the rim is of 
tempered steel and Sevdhe spokes screwed to it. The other ends of the 
spokes have projections working between flanges on the nave. 

793. F. 8. THomas, London, “ Materials for making roads, ways, end floors.” 
—Dated 15th March, 1872. 

The invention consists in the employment of gutta-percha or india- 
rubber in combination with pitch and grit or other non-cohesive sub- 
stances. 

810. E. A. Desporves, Perris, “ Folding hand or other cart or carriage.”— 
Dated 18th March, 1872. 

The invention consists in a hand or other cart or carriage, the principal 
parts of which are hinged or jointed together so as to allow of folding up 
the cart or carriage and reduce the same to a much smaller compass 
when the cart or carriage is to be stored in a coach-house or other room. 
820. FE. Fecprmany, London, “ Heating and ventilating railicay carriages.” 

—A communication.— Dated 19th March, 1872. 

The chief features of novelty in this invention are that, First, the 
heating of the carriages is produced by aid of a circuit of steam tubes for 
a the temperature of the air contained in a heating box, in 
which the air is continually renewed for the purpose of penetrating into 
the spaces to be heated above until its temperature is sufficient ; it will 
then escape, making room for fresh air, which is sucked up by the aid of 
funnels. Secondly, the ventilation is uced by a ventilating appa- 
ratus placed in the upper part or roof of the carriage, which allows the 
heated air to escape from the compartments. 

821. M. A. Sout, London, “ Navigable balloon.” — A communication.— Dated 
19th March, 1872. 

The chief features of novelty i this invention are the utilising a certain 
quantity of the inflating gus of the balloon, or of a small separate 
balloon, to work, by means of a gas engine, propellers for moving the 
balloon, which is provided with steering gear, vertically or horizontally, 
as may be desired. The use of the gas engine is rendered practicable 
by the employment of a specially constructed condenser or refrigerator. 
830. W. R. Lake, London, “ Raising, retaining, and lowering boats.”—A 

communication —Dated 19th March, 1872. 

According to the First part of this invention the inventor provides 
daviis of iron hinged at their bases, and adapted to be inclined at will 
from a perpendicular to a quite oblique position. The hinged feet of the 
davits are bolted upon the deck. The boat is swung over and allowed to 
rest upon a pair of slotted bearers. There are chocks on these slotted 
bearers adapted to receive and — the boat when it is lowered. 
Another form of this invention is adapted for use when there is no house 
on the deck. In this the same practice is employed of inclining the 
davits to lower the boot, and again to receive it in taking it out of the 
water; but the davits are not hinged te a fixed point at the bottom. 
They are greatly bent at the bottom, and are adapted to change their 
bearing on the deck or upon suitable castings provided thereon in a 
manner analogous to rolling. One of the bearings for each davit is so 





windows against the parting beads of the window frames, by means of 

an inclined plane fixed to the said frame outside the sashes; in fixing a 

strip of india-rubber between the m: of sashes, and in ad 

a flange or shoulder to the movable bar of sash fasteners. 

2741. W. R. Lake, London, “‘ Chimneys and fireplaces.” —A communication. 
—Dated 14th September, 1872. 

The said invention relates to the combination of cast iron or other 
metal chimneys with fireplaces and other ventilating shafts, in such a 
manner that the same can be adapted for heating and ventilating houses 
and other buildings and railway carriages, and for other like purposes. The 
inventor usesa sectional metallic chimney with branches and ventilat: 
shafts in combination withdampers. The ventilating shaft forms a gua’ 
and air space between the chimney and the floor or ceiling, and is ——_ 
tu take vitiated air from the room and deliver it into the chimney. e 
inventor employs basket-grates with a water-back, having recesses con- 
centric with the said grates, to adapt the latter tu be shaken on a vertival 
axis. The fire-grates constructed as described have doors to fold or slide’ 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
854. W. E. Newton, London, “ Improvements in breech-loading ordnance.” — 
A communication.—Dated 21st March, 1872. 

This invention consists, First, in constructing the movable breech of 
cylindrical form, and in the provision of a suitable opening with guides 
or ways in the body of a gun, whereby the movable breech may have a 
rolling motion in a direction lateral to the bore ; and, Secondly, in gear- 
ing for effecting this object. 





Class 7._FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, dc. 

777. E. Epwarps, London, “ Dial plates for calendar clocks end watches.” — 

A communication.—Dated 14th March, 1872. 

These improvements consist in making the dial plates of clocks and 
watches, which register the days of the week and month, consist of an 
outer annular elevation, upon which are marked the hours and minutes 
in the usual way, and of a concentric depression in which revolve two 
index hands, which point out the days of the week and month respec- 
tively marked upon the said depression. These index hands are adjust- 
able, so that they can be set correctly at the beginning of each month, 
and they are driven by wheels in the usual way. Also of a circular 
depression, still deeper than that already described, and eccentric or not 
to it, in which an index hand works, which points out the seconds 
marked on the circumference of the depression. 

805. J. H. Locke, Kensington, “ Bed tables and book supporte.”"—Datal 
16th March, 1872. 

This invention relates to improvements in the arrangement and appli- 
cation of bed tables to irou and other bedsteads. For this pu lever 
arms are mounted upon pin or other joints on each side or rail of a bedstead, 
and to tke ends ofthe arms the table or supporting surface is attached or 
connected. One of the arms has a quadrant and pin uttached thereto in 
order to adjust the angle or position of the table or surface when in use 
for reading or other purposes. ere are projections on the lever arms, 
which act as stops to keep the table in proper position. When out of use 
the table falls to the foot of the bed as a footboard. The lever arms 
which carry the table or supporting surface may be telescopic or capable 
of elongation if required, so as to adjust the position of table over the bed. 
811. H. Puriiips, Heavitree, Devonshire, “‘ Diy closets.”—Date? sth March, 

1872. 


This provisional specification describes a closet which has « barrel with 
a screw thread on it placed beneath the seat. This serew works in « 





constructed and arranged that the davit is firmly locked thereon. It is 
allowed to move to the necessary extent, but no more. He also employs | 
braces hinged to the deck at a point inboard from the several bearings, | 
and which reach up and take hold of a ring that is free tu slip to a consi- | 
derable extent on the davits. 
861. J. Rice, London, “ Apparatus for propelling vesscls.”—Dated 21st | 
March, 1872. | 
This provisional specification describes employing one pair of paddle | 
wheels towards the bow and another aw towards the stern of the vessel. 
The float boards are inclined to the shaft of the wheel ; the blades of the 
wheels, which are at the bow, are inclined in a direction to force the | 
water outwards away from the boat, and the blades of the wheels at the 
stern are inclined to draw the water inwards around the stern. 





Class 3,—FABRICS, 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

806. J. Fanran, Bolton, “ Fancy weaving.”—Dated 18th March, 1872. 

The object of this invention is to weave, by means of the power loom, a | 
fabric huving spaced stripes, alternately of a figured pattern and of a 
velvet pile. The inventor weaves the said fabric by means of a power 
loom provided with an ordinary index or Jacquard apparatus with single 
or double lift, the cards of the latter being perfora’ ia such a way as to 
— a fabric having longitudinal fancy stripes alternating with stripes 
of velvet. 

836. D. Nicoxt, London, “ Compounds for and in the treatment of fabrics to 

rendex the same waterprooy and uninflammable.”—Dated 19th March, 





This invention relates to means for obtaining two distinct objects 
either in combination or apart from each other, viz., the rendering of 
textile fabrics impermeable to water, and removing the inflammability | 
of textile fabrics. 
$38. A. M. CLrark, London, “ Cleaning, restoring, and preserving carpets, | 

dc."—A communication.—Dated 19th March, 1872. 

The pound is d of “Bell and Co.’s chemical soap,” ten 
pounds, sliced up fine and dissolved in about thirteen gailons of warm 
water, to which is added during the stirring operation three and one-half 
pounds of sal-soda, one-half pound of ammonia, one-half pound of alcohol, 
and four and one-quarter ounces of washing crystal. The cleaning com- 

d is applied with a brush and well rubbed so as to remove the 
| amen ed dirt. 
841. J. Rawcuirre, jun., W. Brspy, and A. Fremine, Preston, *‘ Spinning 
mules.” —Dated 20th March, 1872. 

This invention consists in fixing on a radial arm a lever oscillating on 
its centre, instead of being simply hinged to such radial arm. One end | 
of this lever carries the ordinary stud or pulley used for tightening the | 
winding on chain; the other end of the lever is jointed to a connecting | 
rod, the opposite end of which swivels on a travelling stud moved by the 
common ratchet wheel and catch, and mounted in a frame firmly secured | 
tothe floor. The gradual a of this stud, starting from a point 
nearly in a line with the centre of the quadrant at the t of 
the cop, where no tightening of the winding-on chain is required, imparts 
to the oscillating lever on the radial arm a continually increasing motion 
throughout the working of the cop, the amount of which motion can be 
so nicely ye as to compensate for the pee diminishing 
diameter of the spindle as the cop progresses, and without the slightest 
strain upon the yarn; at the same time the use of springs to raise the | 
hinged lever out of the way of the di with, as is also | 
the sliding hooked rod for pulling the wed lever by substituting a | 
¢ cting rod vibrating on fixed centres, by means of which the | 
oscillating lever on the radial arm is raised out of the way of the carriage, 
thus removing all liability to accident, and imparting a much rove J 
motion to the tightening stud or pulley. 


850. G. Lrrtie, Oldham, ‘‘Combing cotton and other nbrous materials.” — 
Dated 20th March, 1872. 
This invention relates to a method of giving motion to the “‘ detaching 
rollers” of those combing machines known as Heilmann’s. 
852. F. Mavuere, Paris, ‘Manufacture of lace.”—DPated 20th March, 
1872. 











ctuated by Iie 





This consists in appli y to form the same 
mesh in lace as that produced by bob on a pillow or in a hand 
machine. 

871. H. B. Bartow, Manchester, “* Loome for weaving.” —A communication. 
—Dated 22nd Merch, 1872. 

This invention relates to looms for cross weaving, with wires running 
through the reed and parallel to the warp threads, the pile being made 
by my en needles carrying the pile — alternately over wires, and 

e pile yarn in by the filling or weft. Another part of this in- 
to the arrangement and use of metallic wire cords, for 
the purpose of a as —— or — yr from the 
parts loom, © arrangement fur fastening the 

heddles or frames to the wire cords. . 


Class 4.-AGRICULTURE.—None. 
Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
834. P. J. Exman, Stockholm, “‘ Window-sashes and frames.” —Dated 19th 


March, 1872. ; 
The novelty m this case consists in forcing the upper sashes of 





cylinder which has an opening for the excrement to fall through on to 

the screw. After use the screw is turned round, and the excrement 

thus carried into the closed part «f the cylinder which communicates 

with a receptable. 

814. C. Jackson, Birmingham, “ Shuttles for sewing machine 
March, 1871. 

This invention consists principally in supporting one end of the bobbin 
of the shuttle in a spring bearing fixed to the shuttle case, the said 
spring bearing also securing the bobbin in the shuttle case. The spring 
bearing is made from one end of a strip of steel or other elastic metal, 
the other end of the strip having a plate which is fixed to the heel end of 
the shuttle case. By introducing one end of the bobbin in the spring 
bearing and depressing the other end against the heel plate the spring 
bearing yields and the bobbin snaps into a depression in the said beel 
plate, the bobbin is thereby secured in the shuttle case. By this arrange- 
ment the bobbin is fixed in and removed from the shuttle case with great 
facility, and the shuttle is less costly than the ordinary shuttles. The 
spring arm which regulates the unwinding of the thread from the bobbin 
is made from the same piece of metal as the spring bearing described. 
To prevent the wearing away of the nose and other parts of the case or 
shell of the shuttle, and to reduce the wear of the shuttle race, the case or 
shell of the shuttle is made of porcelain or other vitreous material 
instead of metal. 

824. W. MarsnHat, Boot!, Levcashire, “‘ Clog bottoms.” —Dated 19th March, 
1s72 


Dated 1st 


The object here is to economise wood and obtain the finished article at 
a less price. The sole is made in one piece, and a wood, metal, or other 
heel secured thereto. The curvilinear form on the inner surface is prvu- 
duced by attaching a moulded piece or pieces. 
842. R. Surru, Plymowth, “Sounding boards jor pianojorter, dc.”— Du tet 

20th Mareh, 1872. 

This invention relates to the construction of sounding boards of two 
thicknesses or liminz of wood, instead of, as usual, one only, so placed 
that the grain of one crosses the grain of the other ut an angle of 9 deg., 


| or other large angle, over its entire area, by which means equal elasticity 


in all directions and other advantages as stated are obtained. 
843. H. G. Srevier, London, “ Umbrellas and parasols.”—Dated 20th Marc, 
872. 

This invention consists in making the cover of umbrellas and paras«ls 
in one picce of fabric, in a conical oom, whereby a tapering or dome 
shaped cover is produced, and when cut in lengths is united by one 
single seam by sewing or otherwise. Such cover is then applied to the 
frame and secured thereto by suitable temporary fastenings, so that it 
may be removed and another substituted at will. 

876. J. Lewes, Birmingham, “‘ Joining or connecting the parte of the heed, 
Joot, and side rails of metallic bedsteads and cots.”"—Dated 22nd Murch, 
1872. 

This invention consists principally in joining or connecting the hori 
zontal and vertical tubes or rods, of which the said rails and railings are 
composed by means of T or other branched tubular junction pieces, parts 
of the said junction pieces being indented, displaced, or pressed inwards, 
so as to be compressed upon or forced into the tubes or rods. By this 
means the junction pieces are securely fixed to the tubes or rods, and the 
tubes or rods firmly joined together. It ee to make the inden- 
tations or com or displaced — of the junction pieces at opposite 
sides of each branch, and so to design the ornament of the junction 
pieces that the displaced parts shall form portions thereof. By this 
method of joining or connecting pnd ny the ordinary fixing screws, 
screw boxes, and holes usually drilled in the junction pieces and 
horizontal tubes are dispensed with. The method described is applicable 
to the jvining of tubular or partly tubular metallic ornaments to the 
pillars, and other parts of metallic furniture. 

Class 8.—-CHEMICAL. 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

766. 8. J. Beaman end J. Onions, Wednesbury, Staffordshire, “ Puddling 

Surnaces.”—Dated 14th March, 1872. 

The novelty of this invention consists in constructing a vessel of iron of 
any suitable shape, lined with fire bricks and fettling, which vessel is 
built within an outer case of brickwork similar to ordinary furnaces, and 
the crude iron is placed within the said vessel, which is caused to oscillate 
by a crank or other convenient means actuated by any prime mover, and 
through an opening in the top of the vessel the heat from the furnace 

to the interior and out at one or both ends of the said vessel, and 
through the said opening dividers work in contrary direction to the 
oscillating motion of the vessel, so that the iron is tho bly worked 
and manr ted, skilled labour being dispensed with.  puddled 
balls when ready are taken out at either end of the vessel, provision 
being made for the injection of steam into the iron when desired to take 
up the impure gases evolved therefrom. 

768. T. J. Surru, Londen, *‘ Gases for heating and other purposes.”—A com- 
munication.—Dated 14th March, 1872. 

This consists in 2 eee es filled with turf, dried wood, or other 
ligneous matter, with its m open in the upper part of a blast furnace. 
The gases resulting from the combustion in the furnace mingle with the 
hydrogen gas produced by the heating of the woody matter in the retort, 
and hydrog bustible gases are thus produced, which after 
purification serve as powerful heating and lighting agents. 

774. W. J. Lockyer, ** Artiyicial manures.”"—Dated 14th March, 1872. 

This invention consists in treating superphosphate of lime with 
ammoniacal liquors. 
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794. J. Russert, Bonnyfleld, Sterling, and W. R. Huron, Stirling, 
RY SS 
n treating by the present invention pre! - 

cining process is entirely omitted, the calamine is reduced to the 

metallic state at one operation by hea’ with coke or other suitabl 


and to a portable instrument to be fixed thereto, so that the guard of a 
train who carries the instrument with him can in case of an accident 
communicate with the next station for assistance, &c. 

769. A. ScHanscuiEFr, London,, “ Telegraphic signals and despatches.” —A 





ting 

carbe In treating zinc blende it is first heated or 
calcined in furnaces of the kind used for burning sulphur or pyrites, and 
the sulphurous acid driven off is led to apparatus for converting it into 
sulphuric acid in the usual way, so as to utilise the sulphur. ‘The sul- 
phurous acid is, however, led through sufficiently elongated flues or 
passages, or through chambers wherein any zinc oxide carried off by it 
may be deposited. The zine oxide obtained by this calcining process is 
afterwards reduced in the ordinary way. 


797. J. Barnett, Bromley-by-Bow, and W. Voxixs, London, * Improved 
method for the economisation of fuel.” —Dated 16th March, 1872. 

The admixing of and salt with water, and the saturating there- 
with of combustible matters, also the admixing of earth or non-com- 
bustible matters with combustible matters, and saturating such 
admixture with a solution of salt and soda. 


798. J. Barnett, Bromley-by-Bow, and W. Voxuns, London, ‘* Furnaces.”— 
Dated 16th March, 1872, 

The admixture of air through vertical side fire bars, and the use of 
salted clay to control the air currents and protect ex metal ; an 
the construction of furnaces upon the principle of a retort, supplied with 
air by blasts, built of fire-proof material formed by alternate layers of 
salted and plain clay, and supplied with fuel made of clay and salt. 


799. M. Benson, London, “ Washing, cleansing, and purifying petroleum, 
ce.” —A comnunication.—Dated 16th March, 1852. 

Firstly, suspending tbe fire stills in furnaces, instead of allowing them 
to rest on their lower ends. Secondly, supplying stirring or agitating 
arms in the fire and open top stills, so that one half of the said arms will 
move in opposite directions for stirring the contents of the stills. Thirdly, 
constructing, combining, and arranging the fire and open top stills and 
settling tanks so that the oil will flow from the fire still to the settling 
tank by its own gravity. 

800. E. Lavorte and C.D. Fontaine, Brussels, © Preparation of tobacco,” 
—Dated ith March, 1872. 

This invention consists in treating tobacco with a solution of phenic 
acid, for the purpose of preventing the injurious effects which result 
from the use of tobacco in its ordinary state. 

835. N. Prapa, London, “‘ Preserving animal substances.”.---A communica- 
tion.—Dated 19th March, 1872. 

The preservative agent is injected into the veins, arteries, or heart of 
the animal as soon as possible after slaughtering. Other means of 
applying the preservative agent may be used. The preservative agent is 
acetica or acetic or acetous acid or a salt, acid, compound, or matter in 
which the acetic or acetous principle mainly enters, whether the com- 
pound be acid, alkaline, or otherwise, and therewith is usually combined 
isinglass. A preservative agent is produced by combining acetate 
or other compound containing acetica, acetic or acetous acid vr principle 
with isinglass. 

837. R. Monrerrn, Carstairs, Lanarkshire, “ Preserving animal and vege- 
table substances.” —A communication.—Dated 19th March, 1872. 

The principal object of the improved process is to preserve animal and 
vegetable substances used as food. This is effected by desiccating and 
operating upon such substances in vacuo, until they are brought to such 
a state that they may be kept (even when exposed to the air) for a 
considerable length of time without the risk of their undergoing 
decomposition. 

839. R. Howson aad J. J. Tuomas, Middlesbvough-on-Tees, “ Revolving 
puddling furnaces.” —Dated 20th March, 1872. 

This invention consists, First, in constructing the rotating chambers 
of such furnaces of a shape more or less resembling two truncated cones, 
fixed base to base, and lining the same with bricks, made, by preference, 
of oxide of iron, ground and moulded to the proper shape and burnt 
hard. Secondly, introducing into one end of the rotating chamber 
gaseous fuel mixed with air, either or both of which are previously 
heated in a flue or uptake of the chimney. 

845. W. Wuyre, jun., Glasgow, “ Boilers.” —Dated 20th March, 1872. 

This invention relates to boilers of a vertical cylindrical form with 
curved or dome-shaped top and bottom ends. A steam pipe enters 
vertically down through the centre of the top, and extends to within a 
few inches ef the bottom, where it opens beneath a perforated diaphragm 
or false bottom. The steam pipe is encircled by a larger pipe, and the 
liquid drains down through the perforated diaphragm, and the steam 
carries it up the space betweeen the steam pipe and its encircling pipe, 
causing it to be vomited from the open top of the latter. The improve- 
ment consists in fitting a perforated diaphragm near the top of the boiler, 
with the top of the vomiting pipe opening above the diaphragm, so that 
the liquid and steam issuing from the pipe is spread or distributed over 
the entire surtace of the materials. 

849. H. Y. D. Scorr, Ealing, “ Treatment of sewage water.”-—Dated 20th 
March, 1872. 

The chief object of this invention is the extraction from sewage water 
of the ammonia, which it contains in a form in which it can be made 
readily available as a marketable article. 

857. W. R. Lake, London, ** Ovens chiety designed for baking bread, dc.” — 
A communication.—Dated 21st March, 1872. 

These improvements relate more particularly to ovens intended for the 
baking of bread, biscuits, cake, and other articles of fi ‘he main 
object of this invention is to secure a uniform heat throughout the oven 
chamber. The fire chamber proper is outside, and at the front portion of 
the oven, within a chamber constructed under the whole extent of the 
oven floor, separating it from the fire-pot. ‘his chamber containing the 
fire-pot is in communication with the fire-pot through apertures in the 
walls, and also with the oven proper at the rear end of the oven floor, 
which is there left open; the fire-pot, in addition to the above communi- 
cation with the oven chamber, is ted therewith by flues or pas- 
sages leading direct from it through the chamber, in which it isarranged 
to the rear or sides or both of the oven chamber, by pref to the 
rear. These passages in their length arc closed to the chamber containing 
the fire-pot ; they are provided with suitable dampers. The flues leading 
from the fire pot to the oven chamber at their ends open into the same, 
have a fender or guard whereby the heat issuing from the said flues into 
the oven chamber is directed upward into the oven chamber. A supple- 
mentary oven chamber is combined with the ordinary oven-chamber in 
such a way as to be put into and out of communication therewith when 
required. An escape is provided for the gases and steam. 

877. F. Ransome, London, ‘‘ Manufacturer of artificial stone.” —A communi- 
cation.—Dated 22nd March, 1872. 

This provisional specification describes improvements upon the patent 
1233, 1870. The object of the invention is to obviate the necessity of 
poe gg a solution of silicate of soda or potash previously pre- 
pared, This is effected by using instead thereof soda or potash or 
both with finely divided soluble silicate or silica in a soluble state, 
obtained either artificially or naturally, and with lime, clay, chalk, 
sand, or other materials. 

880. H. HoLLerreunD, Havelberg, Prussia, ‘ Treatment of potatoes, maize, 
corn, millet, dc.”-~ Dated 22nd March, 1872. 

The improvements relate to the employment of vacuum and pressure 
in a chamber capable of being closed for obtaining various mashes, also 
to the entire crushing of the matters by steam boiling under pressure, 
and then the use of vacuum aided by the use of revolving arms or 
blades. Also to the withdrawal of the atmospheric air, with its perni- 
cious influence from the pasty mass. Also to the partial refrigeration of 
the mash by discharge and condensation. 

1752. C. F. Henast, London, and J. B. Muscamp, London, “ Manufucture of 
gas.” — Dated ilth June, 1872. 

The novelty of this invention consists in the method of introducing 
superheated steam into the retort, and in the method of purifying the gas 
or gases generated by causing it or them to pass from the retort through 
a series of pipes of large diameter surrounding the retort and running in 
the direction thereof, such pipes being heated to required degrees of 
heat, filled with pumice stone, and communicating with the retort or 
with one another by suitable connections. 


2783. J. H. VauLeron and J. E. Pranque, London, “ Bread, biscuits, and 
pastry.” —Dated 19th September, 1872. 

This invention consists in using sea-water in the manufacture, in order 
to introduce into the bread, biscuits, or pastry, the salutary and medi- 
cinal properties or qualities possessed by the different salts contained in 
sea-water. 

2786. P. P. F. Micnea, London, “ Dyeing, printing, and tanning.”—Dated 
20th September, 1872. 

This invention consists in the use of the leaves of the canocarpus latifolia 
and the myrobolana emblica for dyeing, printing, and tanning. The leaves 
contain tannic acid, which is extracted by decoction, and is then used 
either for dyeing, printing, or tanning. A hot decoction of the leaves 
of canocarpus latifolia is evaporated to a semi-syrupy consistency, which 
on ee be deposit a brownish powdery substance termed ‘‘ canocar- 
pine.” is is highly soluble in hot water, and is applicable for dyeing. 











Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 


767. A. Scuanscnrerr, London, “ Telegraphic signalling «pon railways.” 


—A communication. —Dated 14th Murch, 1872. 
This relates to a fixcd commutator arranged in the pointsman’s box, 





—Dated 14th March, 1872. 

This relates b pate eg to the employment of an endless cord actuated 
by weights and paddles in a trough of water for <eeaiatng Se speed of 
the paper ribbon, and also for regulating the marking or inking app! 
ances. All springs are dispensed with and some details are specially 
referred to. 

807. D. Granam, jun., Glasgow, ‘‘ Electric bell apparatus.’—Dated 18th 
March, 1872. 

The invention consists in combining an improved electric battery with 
improved indicating apparatus and with an improved contact maker. 
The battery consists of one or more celis of glass. Each cell has placed 
on the bottom of it a disc of copper or lead. A grating-shaped piece of 
zinc is placed above the copper, and an earthenware cup is rested on the 
zine, with a tube which is formed on it projecting down throug’ a 
central hole in the zinc. Parchment paper is applied over the bottom 


and round the sides of the zine, and the cell is completed by filling in | 


solution of zinc sulphate, and placimy crystals of copper sulphate in the 
earthenware cup. The indicating apparatus is arranged in a case, the 
front of which is formed with a number of vertical grooves, in each of 
which there slides easily a knob, having fixed to the back a catch projec- 
tion, which catches upon a corresponding projection on a strip or iron 
held by a spring blade. The strip of iron is adjusted within attracting 
distance of two small electro-magnets, which, when in action, draw it 
back, and thereby occasion the falling of the knob. The wrapping wires 
have each one end joined to its respective communicating wire, but all 


the other ends are joined to a single conductor which proceeds onwards | 


to the bell. The bell will thus be rung on the closing of the circuit 
through any one of the several communicating wires, whilst the dropping 
of the corresponding knob will indicate which wire is used in any case. 
The contact maker consists of «an elastic metallic diaphragm which is 
fixed over a cavity in a piece of wood or other suitable non-conductor, 
one of the circuit wires being putin metallic communication with the 
diaphragm, and the other with a metal button in the cavity. 

809. I. L. Putvermacuer, London, “ Electro-conductor and electro-genera- 

ting apparatus.” —Dated 18th March, 1872. 

This relates, First, to medico-electric plasters, the metallic portions 
of which may be in connection with the poles of a battery, or the elec- 
tricity may be established by the perspiration of the wearer’s body. 
Secondly, to respirators with wires arranged in conductable connection 
and excited by a battery or by the damp exhalations from the mouth. 
Thirdly, to chains containing depolarising chemical compounds for main- 
taining constant electricity. 
$23. 8. E. Houren, London, “* Mechanical writing instruments.”—A commu- 

nication.—Dated 19th March, 1872. 

A “‘ writing ball,” as described in patent specification No. 1385, 1870, 
is employed, but the lower ends of the pistons are in a line and have 
blunt points, whieh, when depressed, form indents in and across a white 
paper band moved by clockwork, and made to conduct electricity. A set 
of electro-magnets of equal number as the pistons, the keepers having 
types, are arranged so that when depressed they may print on the 
white paper band along its edge by means of a carbonised band moving 
in the opposite direction. Fixed inectallic points, same in number as the 
pistons, are arranged diagonally under the paper, and when the indents 
made in the paper by the pistons touch any of these points, which each 
communicate with its corresponding electro-magnet, contact is esta- 
blished, the circuit closed, and the corresponding electro-magnet attracts 
its keeper, which prints the desired letter on the white paper band. 
When past the point the circuit is broken, and a spring brings the keeper 
back. Alsoapplicable without electro-magnets. 
szs. W. R. Lake, London, “ Printing telegraph.”—A communication.— 

Dated 1th March, 1872. 

This invention relates to improvements in printing telegraphs with 
two adjacent type wheels similar to that for which letters patent were 
obtained bearing date the 24th May, 1871, No. 1400. In mounting the 
type wheels it is found preferable to dispense with journals, and sup- 
port the shaft upon the pointed or conical ends of screws. The inking 
roller is made of discs of woven cloth clamped between heads. The 
inking roller is mounted so as to slide with the type wheels. The screw 
on the shaft that acts as a unison is separate from the type wheels. 
The feeding mechanism is made to act near the edges ef a paper, and 
consists of a dog acted upon by the printing lever and a holding pawl or 
dog. The type wheel magnet, or the impression magnet, or both, are 
mounted upon yokes. The shield that prevents an impression from the 
type wheel not in use is made of a thin spring plate. The type wheel 
for machines adapted to some uses are divided into sections between the 
letters; in other instances the type wheels are each in one piece. 
Under some circumstances—in telegraphs with two adjacent type wheels 
—the type wheel should be moved by separate step-by-step motions. 
There is one electro-magnet for the two type wheels. There is a trans- 
verse bolt in the armature lever that unlocks and locks the levers. It is 
necessary that both type wheels be first brought to the dash or zero 
point so as not to be out of unison when the bolt is changed. Sometimes 
an independent electro-magnet is employed to give motion to this trans- 
verse bolt. The inventor arranges these machines in some instances so 
that the operator can select the station to which the message is sent, and 
lock out of action all the other stations. The parts are positioned so 
that a slight movement is allowed the printing lever when the edge of 
this disc isin the fork. The type wheel is moved by an armature lever 
and pawl and a step-by-step motion. The pawl that moves the type 
wheel is drawn aside by a stationary stop so as not to take more than 
one tooth at a time. 

829. W. R. Lake, London, “ Printing telegraphs.”—A communicution.— 
Dated 19th March, 1872. 

This instrument is intended as a transmitting and as a receiving 
instrument. When used as a transmitting instrument a small magnetic 
motor driven by a local battery makes and breaks the main circuit, and 
the pulsations operate through a magnet in the transmitting machine, 
and also in the receiving machine. When a finger key at the trans- 
mitting station is depressed the type wheel of that machine is stopped ; 
an arm causes the simultaneous stoppage of pulsations over the main 
line, arresting all the type wheels at the same point. The impression is 
now made in consequence of the pause that ensues. The movement of 
the impression lever breaks its own circuit. The rapidity of the type 
wheel lever is such that the printing magnet does not have time to become 
sufficiently charged to move the printing lever before the circuit to the 
said magnet is broken. The pulsator is made of alternate conducting 
and non-conducting surfaces, and is stopped by the key acting through 
an arm and a sleeve on the type wheel shaft with an inclined slot that 
moves a slide and finger that takes a catch on the pulsator. 

832. C. A. McEvoy, Loudon, *‘ Connecting electric cables and conductors,” — 
Dated 19th March, 1872. 

According to this provisional specification, in connecting the ends of 
electric cables for use with torpedoes and’ for other purposes a hollow 
coupling is employed, which takes hold of the external protecting wires of 
the cables, and the connection of the electric conductors is made within 
the hollow coupling where no strain can come upon it. To connect two 
insulated conductors a cylindrical metal box is employed, made in two 
parts, which screw together. The box is lined with a tube of vulcanite, 
or contains vulecanite supports for the wires, 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 


758. R. A. Browne, Richmond Hill, Surrey, ‘‘ Utensil for poaching eygs, 
de.” — Dated 12th March, 1872. 

The feature of novelty of this invention consists in making an utensil 
in two principal parts hinged at the back one to the other, so as to be 
easily opened and closed. The lower part is flat and perforated, and the 
upper part is composed of a series of rings or other shaped skeleton 
frames fixed together, each ring or piece being intended to contain an egg 
fritter or other mixture. By these means eggs when cooked assume a 
more perfect shape than when cooked in an open vessel, according to the 
method as commonly practised of poaching eggs. 

763. T. Braprorp, London, “ Improvements in the means of heating cylin- 
drical or other surfaces used for mangling, &e.”—Dated 13th March, 1872. 

This invention consists of applying to and ge ean in mangling, 
calendering, or such like machines, one or mure chambers or passages, 
into and through which atmospherle air is to be drawn and propelled 
by fan blast, which air is to be mixed therein with gas, and then distri- 
buted into one or more perforated pipes fixed inside « revolving cylinder 
or stationary heating surface, whether curvilinear, angular, flat, or of any 
other convenient shape or form. The admixture of air and gas wi 
supplied to each perforated pipe or series of bvrners in such pipes by 
separate valves, so a and indicated or marked as to regulate the 
proper quantity of prepared ur mixed air and gas. 


764. W. R. Lake, London, “ Improved machines for working hides or leather.” 
—A communication.— Dated 13th March, 1872. 

The nature of this invention consists in the construction and arrange- 
ment of a machine for working hides or leather as hereinafter 
more fully set forth. The patentee constructs a machine in which the 
entire operating mechanism is capable of swinging and moving in every 





direction. He then arra a steam or air ¢ upori the operating 
mechanism of the said ne. He [ pers. justing mechanism for | 
the table consisting of five right and left-hand screws, hollow posts, 


pinions, and a plate with flanges and racks operated by means of a lever 
and connecting bar. Bars support the entire operating mechanism, and 





| heated to the required degree, and are charged with the goods 


are adjusted by the screws. A bed plate is combined with a rack 


bar, a ion on the crank shaft ides, turntable, and 
frame. Phe engine is arranged to operate ae ite piston-rods directly 
containing the tool holder. The vaive —_ 


tool holders are hung upon a rod in combination with boxes with 
rubber springs. The has a sliding bar provided with an enlarge- 
ment which acts in combination with the set screws. Eccentrics are 
pivoted on the frame, and operate in combination with the sliding bar, 
arms or cranks. connecting rods, and levers. Tool stopp’ levers are 
arranged away from the moving carriage which contains the tools. A 
roller is hung upon the rod in combination with the boxes with rubber 
springs and set screws. 

765. C. W. Heaton and E. E. H. Francis, London, “ Apparatus for jilter- 

ing oil, de.” —Dated 13th March, 1872. : 

This provisional specification describes a mode by which filtration may 
be performed rapidly and on a large scale through filtering paper by the 
aid of at aospheric pressure. 

776. J. SOMERVILLE, Dublin, “ Gas retort Ijds and mouthpieces.” —Dated 
14th March, 1872. 5 

This invention has for its object the substitution of machinery for hand 
labour in luting the lids of gas retorts, and for this purpose the lids are 
made with a groove at or near their circumference, which fits on to a 
corresponding popes formed on the face of the mouthpiece. The 
lids are furnished with handles which serve also for attaching them to 
the luting hi which ists of a platform whereon a water tank 
and one or more pug-mills are erected. Motion is given to the mills by 
a steam or other engine, whereby the luting materials are brought into 
condition for use. Arranged above the platform are one or more dises, 
which are made to support the lids and revolve by means of gearing con- 
nected to the engine, or otherwise. The mill and disc having been put 
in motion, a hd is placed upon the disc. A tap to the mill is then 
opened and a stream of luting material is deposited all round the edge 
p the lid, the luting being smoothed down bya presser which is brought 
to bear upon it while the lid is revolving. Ths apparatus may be made 
stationary, or arranged so as to travel along a tram or other way. 

778. W. G. James, London, “‘ Construction of traps for drains.” —Dated lath 
March, 1872. 

A drain trap constructed of a cylindrical chamber and cover where the 
top portion being elastic is made to rest on the top of the drain pipe 
until the water in the sink pipe is of sufficient weight to force it up. 

783. W. R. Lake, London, “ Electric torch for lighting gas.” —A communi- 
cation.—Dated 14th March, 1872. J 

This invention relates to « torch for lighting gas by the generation of 
an electric current, by means of an electro-phorous operated by hand to 
liberate the electric spark and cause it to pass to the lighter, which com- 
pletes the circuit by its contact with the ‘burner. The said invention 
alse relates to the construction, arr it, an mbination of the 
several parts of the torch, whereby it can be easily manipulated by hand 
to both generate and liberate the lighting spark. 

787. A. Lonaspon, Denmark Hill, Surrey, ‘‘ Vessels of war, dc.” — Dated 14th 
March, 1872. 

Vessels of war are constructed with turrets, stages, platforms, or other 
structures or apparatus for carrying guns and other ordnance or arms 
and shields, armour-plating, or other defensive appliances, so contrived 
as to be raised and lowered by hydraulic, hydrostatic, pneumatic, steam, 
or other power, so that when the arms or defensive appliances are not in 
use they are lowered, wholly or partially below the level of the deck, 
upper deck, or firing level of the vessel. @ same arrrangement is 
applied to forts, batteries, and other armed or military structures. The 
arms may be raised and lowered even when no turret or the like is used. 
Turrets thus raised and lowered may be used in forts. The ram may be 
within the turret and rise with it and be lowered out of the way. Or 
the rams may be on the sides of the turret below the deck or fighting- 
level. Movable supports, caused to advance and recede, sustain the 
turret or equivalent when the guns are brought into action. 


788. M. Payne and C. H. Payne, Thrapston, Northamptonshire, “ Brick- 
making machines.” —Dated 15th March, 1872. 

This consists in mounting an engine, boiler, pug mill, and brick 
machine upou one and the same frame on wheels, which may run on 
trams or rails, so as to easily move the machine from place to place. The 
engine may be used for driving other machinery when not required 
for the brick machine. 

791. P. Jenson, London, *‘ Boring through earth or ather soil by means of 
water pressure.” —A commuuication.—Dated 15th March, 1872. 

An outer and an inner tube, water being forced down through the 
inner tube and up through the space between inner and outer tube, 
bringing with it the loosened soil from below the tubes. Materials for 
hardening the loose soil round the bore hole may be injected, thus 
obviating the necessity for a tube lining. 

702. R. CLacnar, Glasgow, “‘ Pressing cotton and other sibrous substances 
iiito bales.” —A communication.—Dated 15th March, 1872. 

The feature of novelty which constitutes this invention is the forming 
of the bed plate or the follower with one or more ‘‘ gaps” to enable one 
portion of the bale to be compressed and lashed first, while the other 
portion is pressed at the time the former is being lashed, thus effecting 
considerable economy of compressing power. 

795. W. E. Tuomas and E, Tayior, Salford, Lancashire, ‘* Fixing rollers 
on to the axles of wringing, mangling, and other machines.”—Dated 
15th Mareh, 1872. 

The ordinary method of fixing such rollers has been to employ a square 
axle and to fix the wooden roller thereon by means of wedges at each ond, 
a metal ring being inserted into the end of the wooden roller to 
prevent it from splitting. The improved method is intended to 
dispense with these rings and wedges, and tov enable round axles to be 
used, by which means the wood roller can be bored to fit solid to the axle 
from end to end, which it could not do on a square axle. 

796. J. WARBURTON, Bingley, Yorkshire, ** Cork-fastener, &c.”—Dated 15th 
March, 1872. 

This invention relates to an improved cork-fastener or apparatus for 
making the same. The cork fastener is made of two parts, one being a 
wire which passes over the cork, and the other a metal collar or clasp 
placed round the neck of the bottle, and to which the wire is fastened at 
either end in such a way as to allow ef its being easily moved, so as tu 
secure or release the cork as may be required. The apparatus for making 
the same consists principally of an upright V-slide, aright and left-hand 
screw, and asuitable combination of levers and dies by which the fastener 
receives its desired form. 








801. F. W. Gernarp, Wolverhampton, and J. Licur, jun., Bradley, 
Staffordshire, “ Production of iron and steel.” — Dated 16th Murch, 
1872. 

This invention consists partly in the preparation of what the inventors 
term ‘‘iron coke,” which is composed of a mixture of iron scales or 
powdered ore (either taken separately or together) with pitch or other 
bituminous or sticky substance in sufticient proportion to cause it to 
adhere together. Carbonate or milk of lime is also used in the mixture. 


.To produce wrought iron the inventors employ a furnace constructed 


with a combustion chamber, and arranged to produce carbonous oxide 
by blast to act as the reducing agent on the “‘ iron coke,” which is broken 
in small pieces and added as required. Oxide of manganese is used in 
the production of steel from the said “iron coke.” Cast iron is obtained 
from the said “iron coke” by reducing it in a blast furnace with 
carbonaceous matter ur with ground coal, pitch, or peat. 


802. M. Benson, London, “ Brine heaters and evaporating pans, dc.’—A 
communication.—Dated 16th March, 1872. 

The First part of this improvement is constructing external chambers 
round the furnace walls for aoe and utilising the heat which 
usually radiates from the side of the furnace. Another portion of this 
improvement is passing the brine through metal tubes or tanks placed 
in the flues or chambers constructed in the furnace for utilising the 
heated gases for heating the brine before it is discharged on the evapora- 
ting pan. Another portion of this improvement is constructing the pan 
for exposing the greatest possible portion of its surface to the action of 
the heat, and to facilitate the dra-ving of the salt from it. 


804. L. A. Brope and J. Brope, Glasgow, ‘‘ Compound for substituting 
wood, millboards, dc.” —Dated 16th March, 1872. 

The feature of novelty which constitutes this invention is the com- 
bining of finely-pulverised wood (and with or without a portion of peat- 
mould) with size, in order to form a substitute for wood or millboard in 
various manufactures. 


808. C. FurtonG, Dublin, “‘ Files for holding papers.”—Dated 18th March, 
1872. 


A small board fitted with two short upright rods, arrow pointed ; the 
barbs being arranged with springs to allow of their giving way and lying 
close to the rods when the paper is being filed, and resuming their posi- 
tion when the paper has over . Avail guard behind the 
points and the rods to disjoint about the middle to allow of papers being 
removed. The features of novelty which constitute the inven‘ are the 
spring barbed arrow points and rail guard. 


813. 8. NeviLLe, Gateshead, Durham, “‘ Lears for annealing glass.”—-Dated 
18th March, 1872. 

This invention consists in constructing ling lears of chamb 
heated by external flues, into which chambers the are introduced 
through doors at the one end, and whence they are removed after the 
ann is compl through doors at the other end. The lears are 

ed e ; they are 
then allowed to cool down Loe after which the annealed goods are 
removed and the lears are c again, bdo 
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816. C. J. Tempie New Cross, Surrey, and R. 8. DanTER, London, “ Union, 
joint, or coupling, for hose and other pipes.”— A conmunication.— 
Dated 18th March, 1872. 

The main features of this improved union, joint, or coupling for hose 
and other pipes are the use of two loose collars, one on oa half of the 
aie an india-rubber ring or other packing placed between the two 
halves. Upon one of these loose collars is cut a ion of a tapering 
screv the other collar provided with two lugs, which, 
when the two ends of the hose or pipe are brought together, pass through 
slots in a flange on the ite of the union, and are recessed on 
the under part to receive the oy | screw thread, which by its wedge 
shape draws the two halves together in the line of their axes. 
$17. G. H. C. Hepiey, Wolverhampton, “ Fire lighter.” —Dated 19th March, 
. 18 

The features of novelty which constitute this invention are the prepa- 

ration of a composition, inflammable, adhesive, tough, and strong, so that 

it will firmly hold together sticks or pieces of wood, arranged in a 

triangular or other shape, to produce the best and quickest combustion 

for fire lighting. The triangular shape is peculiar; it admits of space 
between the jointed strips, gives three points of combustion at the same 


| we oes into the machine ; in a cover carrying and supporting device or 
levices by which the covers are drawn horizontally between two sets of 
main attaching rollers ; in a set of forcing rollers for pushing the pam- 





against the cover, causing the latter to be folded over the back of the 
ormer ; and a set of attaching or I ing rollers i diately 
ned ; in a finishing press 


adjacent, by which the cover and pamphlet are joi 
and backing roller to complete attachment and square up the back 
of the covered pamphlet ; and an endless provided with suitable 
devices for retaining the pamphlets upon it in regular order and uniform 
position till dry, or until they are removed hy an attendant. It further 
consists in a peculiar method of seizing the pamphlets in the “‘ bank” by 
means of needles projecting obliquely from the face of the feeder head, 
and arranged to be thrust in and withdrawn from the pamphlet at the 
proper moment; and in suitable regulating devices and guides for 
causing the pamphlet and cover to meet properly before being attached ; 
and also in various mechanieal means for actuating the parts, whereby 
they are made to co-operate to produce the results mentioned. 
856. W. R. Lake, London, ‘* Machines for setting and securing lacing-hooks 
in leather, dc.” —A communication.—Dated 21st March, 1872. 
This said invention consists of four parts, viz., First, a combination of 
hanism whic tes the lacing hooks from the mass of hooks, 





timein the fire, and kindles it quickly, even when ~~ ngst slack 

or very inferior quality e several parts of this fire lighter are 

securely cemented that they will not break to pieces or be damaged 

transit. 

818. R. Gorca, Belfast, “‘ A synoptic system and characters for pronuncia- 
tion.” —Dated 19th March, 1872. 

The inventor has ascertained the different sounds of each letter, 
especially of the vowels, and has reduced them to a certain categery, 
and expressed them by certain marks over, below, or across the letters, 
with examples denoting them. 

819. G. Pasuiey, Shepield, “‘ Valve for hydraulic and other purposes.”— 
Dated 19th March, 1872. 

The valve seat is flat, faced with two or more openings, each communi- 
cating with its inlet or other passage. The valve is enclosed and so 
recessed as to allow communication between the openings when worked 
in a rotary or oscillating manner. There is a central guide. Water 
pressure is admitted to top of valve by a small hole from the inlet 
passage. 

822. C. DumBLETON, Fareham, Hants, ‘‘ Cutting or forming serew threads on 
wood, &c.”—Doted 19th March, 1872. ? 

This consists principally of a shifting holder to which the piece of 
wood or other material is to be secured, the holder having a cone or 
shaped head for the purpose. A portion of the holder or the stem 
thereof is threaded, and this portion is caused to travel to bring the piece 
of, say, wood into contact with a revolving cutter, which may be driven 
from an overhead pulley or otherwise. The cutter and its frame are 
adjustable, so that the cutter can be arranged nearer to or farther from 
the centre, to permit of varying sized pieces of wood being operated 
upon. The cutter frame is in some cases fitted upon pivots to determine 
the depth to which the cutter shall act, this being under the direction of 
the attendant, or adjustable by mechanical means, as found convenient. 
826. W. Garey, Aberdeen, N.B., *‘ Preparing paper for photographic pur- 

poses.” —Dated 19th March, 1872. 

By the present invention the border or other ornamental or accessory 
device is lithographed or otherwise printed on the paper that is to be 
subjected to the photographic process previously to such paper being 
albumenised, the printed part being albumenised as well as the rest of 
the paper. 

827. J. H. Jounson, London, “ Composition for fireworks.”—A communica- 
tion. —Dated 19th March, 1872. 

This invention relates to certain new compositions to be used in fire- 
works, and for signalling either on land or sea at long distances, and con- 
sists essentially in the combination of a suitably oily, fatty, or resinous 
substance with a combustible substance, with or without the addition of 
a colouring matter, according as the flame is to be coloured or white, the 
whole being worked into a paste of greater or less stiffness, according to 
the purposes to which it is to be applied. 


833. J. MoLeswortn, Leicester, ‘‘ Elastic gusset webs.” —Dated 19th March, 
1872. 


so 
in 


This a ap specification describes the producion of terry and half 

terry elastic gusset webs without a binder warp. 

840. F. R. Wixpow, London, “ Taking silhouette or outline pictures.”—Dated 
20th March, 1872. 

This invention consists in a novel application of photography to the 
production of silhouette or outline pictures, by which the same are ,pro- 
duced in a more rapid and perfect manner than hitherto. 

844. J. D. H. T. Decamps, Paris, “‘ Suspensory apparatus for raising and 
supporting the sick or wounded.” —Dated 20th March, 1872. 

This invention relates to an apparatus by the aid of which sick or 
disabled persons may without inconveniencing them be lifted from bed, 
so that their bedding may be aired or changed. The p ry appa- 
ratus consists of hi and foot pieces, the lower parts of which are fixed 
and the upper movable, these upper parts ag = horizontal bars 
extending longitudinally across the bedstead, when this latter is placed 
within the aforesaid head and foot pieces. From these longitudinal bars 
depend belts or bands passing under the occupant of the bed. When the 
bed requires to be re e the movable part of the head and foot of the 
suspensory apparatus is raised by means of a bent lever at each end, the 
longitudinal bars rise therewith, and consequently the sick person resting 
in the slings dependent therefrom. The stead is set on groove pieces 
so that it may be easily run from beneath the suspended patient into the 
middle of the room to be aired and provided with clean bedding ; the 

tus being also carried on grooved sup; 





bedstead. 
846. F. Lepacg, Southwark, Survey, “ Horseshoes.”"—Dated 20th March, 
1872. 


The horseshoe system, F. Lebacq, has for object to keep the foot 
at his normal state during the life of the horse by preventing the con- 
traction. 

847. J. J. Bueckiey, Warrington, “Rolling iron, steel, ov other metal 
bars into wire rods, hoops, or small sections.”—Dated 20th March, 


This invention consists in constructing and arranging in the manner 
hereinafter described rolls for rolling iron, steel, or copper bars into wire 
rods, hoops, or small sections of bars or angle iron. The inventor uses 
one or more sets of horizontal rolls four high acting as two independent 
pairs of rolls, one above the other ina single pair of housings, driven by a 
set of four high pihions in a separate pair of housings, so arranged as 
that the two top rolls shall deliver the bar or billet in one direction, and 
the two bottom ones in the opposite direction; and he passes the bar as 
it delivers itself from the top pair of rolls through a bent pipe or guide 
into the bottom pair. The speeds at which the two pairs of rolls revolve 
wre so arrai as that the bottom pair of rolls shall exactly take up the 
bar as it delivers itself from the top rolls, and it is thus passed ry - 
two sets of rolls twice reduced at one operation, and delivered at the 
same side of the rolls at which it entered. When the bar is delivered 
from the bottom pair of rolls it is again put into the top pair by hand, 
and passed through both pairs as before described, and so on until it is 
reduced to the required dimensions, when it is finished through rolls 
in the ordinary way, according to what description of rod, hoops, or bar 
is required. 

848. U. A. Lawreicne, Paris, “Ornameating wood, d&c.”"—Dated 20th 
March, 1872. 

This invention consists in an improved ‘em of sculpturing, em- 
bossing, or engraving wood by mechanical chasing or milling, and 
pressure by means of circular matrices having revolving movements, and 
the embossing or sculpture is obtzined without chips or waste, by the 
simple pressing inwards of the fibres of the wood. According to this the 
wood requires no p tion, and the hardest and driest wood gives the 
best results, and realises the greatest perfection of work, and at the same 
time the wood that has been ornamented by this process loses none of 
the primitive qualities. 


851. J. A. Jaques, Tottenham, and J. T. Oakey, Bermondsey, ‘‘ Ma- 
chinery for grinding, surfacing, drilling, de.”—Dated 20th March, 
87 





1872, 
This invention relates to improvements upon an invention for which 


the inventors o! letters patent dated 8th March, 1869, No. 697, and 
pom = its object to render the invention therein sct forth more generally 
useful. 


853. R. Spence and E. J. Srence, Bridgwater, ‘‘ Manufacture of bricks 

Jrom plastic clay.” —Dated 20th March, 1872. 
This consists prin ly of a vertical die table or disc, inte the moulds 
of which tbe clay is pug mills at either side. The 
has an intermittent motion imparted to it, and 


- hea ; — compressed clay 
s forced out by —— Appliances are refe to to render the 
whole machine intelligible. 


855. W. R. Lake, London, ‘‘ Machines for attaching covers to pamphlets,” — 
unication. —Dated 21st March, 1872. 

4% a ~ is to sup = by ir use of automatic 

necessary operations, the usual 

applying covers to —— by hand labour; and it consists mainly in 


pamphlets, the sheets o! 
tached. from a “ bank” 





which have been previous a 
upon ua suitable » delivers them at regular intervals to the 
machine ; in sets of intermittently acting friction rollers, which feed the 


rollers to the machine at the proper time to meet the entering pamphlets 
consecutively ; in a reservoir of paste or cement, and a device for apply- 
ing the same automatically in the proper position upon the cover as it 


suspensory pate cy may be set | 
up in the middle of the room and rolled along until it encloses the | 





and arranges them in a certain essential position ready for delivery to 
the forcing mechanism. Secondly, a combination of mecbanism which 
delivers the single hook to the forcing mechanism. Thirdly, a forcing 
mechanism, by which the prongs of the lacing hooks are forced through 
the leather or other fabric. Fourthly, a combination of mechanism by 
which the turning and the clinching of the prongs of the lacing hook are 
flected. This as herein described, differs from others for set- 
ting the so-called ‘‘ Shurtleff hooks” in this: it will set the lacing hooks 
in leather or other fabric, while the leather is stationary and right side 
up, and by forcing the prongs of the hook downward through the fabric. 
Heretofore, in all cases the hooks have been presented to the forcing 
mechanism with their heads downward, with prongs pointing upward, 
and the fabric, upon being placed thereon wrong side up, was forced 
down upon the prongs until they protruded upward through it. With 
this machine the operator can see whether every hovk is to be set in the 
proper position, because the hooks and the fabric are both right side up 
at all times. 
865. J. Werner, Mannheim, Germany, “Composition to be used as a 
substitute for “ brewers’ pitch” for lining vats, &c.”—Dated 21st March, 
1872. 





bm 

First, the patentee scrapes, washes, and pulverises two and a-half 
pounds of best (African) cowrie-copal, and dries it well on a hurdle made 
of copper or galvanised sheet iron. When it is perfectly dry he mixes 
with it one and a-half pounds of concentrated sulphuric ether, and thins it 
down with ten pounds of highly rectified alcohol, Secondly, the patentee 
puts fifty-two pounds of alcohol into a still with a serpentine. He then 
adds to it ten and a-half pounds of pulverised garnet shellac, two ounces 
of sperm, four ounces of glycerine, fpur ounces of beeswax, and sixteen 
ounces of Venetian turpentine, together with mixture No. 1, and distils 
the so-obtained composition. 

873. J. Gitiies, Glasgow, “* Moulds sor casting certain articles in metals.” — 
Dated 22nd March, 1872. 

This invention has reference to the construction and arrangement of 
machinery below a pattern and mouid-ramming table for screwing the 
parts of the patterns with the screws formed on them, out of the sand or 
mould down through the plate; and consists, first, in an arrange- 
ment of vertical revolving spindles ranged in a set or circle carried in a 
screw bearing below, and journal bearing above, so as to be all turned 
round by pinions on them from a main wheel and a hand crank spindle, 
and small bevel wheels or other equivalent. Each of the screw spindles 
carries one of the screw patterns on its upper end, so that when the 
moulds are in succession forined on the top of theramming plate (as usual 
with the central gate) the moulder, by turning the crank handle, turns 
all the spindles, so as to screw the patterns out of the mould, the screw 
on the lower end of the spindles being of the same pitch as that on the 
pattern in the mould. These upper parts of the mould thus formed and 
rammed in succession in their top boxes are placed on the lower parts of 
the moulds, formed and fixed as usual all ready for being cast. Another 
improvement consists in casting the box parts of the patterns for forming 
the projecting collar and core of the lower parts of the moulds in turned 
and polished metallic moulds in sets to suit the different-sized bushes, 
so that they shall all be smooth and of one exact size, with a screw on 
them to be fixed by a nut below it, and suit the holes in the ramming 
plate for forming the lower parts of the moulds open. 

875. A. V. Newron, London, “ Converting a reciprocating into a rotary 
motion.” —-A communication.—Dated 22nd March, 1872. 

The object of this invention is to produce a simple and practical com- 
bination of connections, whereby a reciprocating motion may be converted 
into continuous rotary motion. 

907. Z. Surimpron, Kedditch, Worcestershire, “ Manusacture of crochet and 
netting necdles, dec.” — Dated 25th March, 1872. 

This invention refers to the fastening or securing of crochet needles in 
their handles, their protection from rusting, and their ornamentation ; 
and the protection from rusting, and ornamentation of netting needles, 
penholders, hair pins, and other similar articles. 

1090. E. Manico, London, “ Forming embankments.”—Dated 12th April, 
1872. 

This invention relates to improvements in forming embankments by 
the use of cradles made of wrought iron bars interlaced, these cradles 
being partially filled with stones, and having brushwood or an equivalent 
material twisted between their openings. The cradles are of a square or of 
an oblong square shape, and are placed edge to edge diagonally, every 
alternate recess on the shore side of the row being strengthened by the 
insertion of an additional cradle. When placed above low-water mark 
the cradles are sometimes cramped together at the corners which are in 
contact. The embankment is formed by the flux and reflux of the tide, 
which gradually fills the cradles with sand and shingle, heaping the sand 
also in the space between the first and second row of cradles, and 
between each succeeding row of diagonally placed cradles, until the 
requisite height is attained, the slope from the top to the bottom tier of 
cradles being a perfectly natural one. 

1570. R. Tuomas, London, “ Tinting or colouring spectacle and other lenses.” 
—Dated 22nd May, 1871. 

The patentee unites two lenses or parts of lenses of colourless glass by 
means of an adhesive substance containing the pigment or colouring 
matter, which may be thereby rendered uniform in tint over the whole 
surface of the lens, whatever may be the variations in thickness of the 
latter. 

2670. G. Hasevrine, Loadon, * Colouved und figured paper.”"—A communi- 
cation.—Dated 9th September, 1872. 

The said invention relates to a coloured paper superficially dyed in the 
sheet, in or after the process of sizing, during the course of manufacture, 
and with colours which are fugitive under the action of acids and alkalies 
employed for the fraudulent removal of writing. The said invention thus 
affords a double means for disclosing the alteration of written documents, 
whether effected by erasure or by the use of chemicals. It also relates 
to a paper figured in the process of tinting by means of engraved rollers. 
2736. W. Morcan-Brown, London, “‘ Machine for nailing heelsto boots and 

shoes, &c.” —A communication.—Dated 11th September, 1872. 

This complete specification has for its object the general and specific 
construction and arrang t of the haniem and details of mechanism, 
substantially as described, for nailing heels to boots and shoes and trim- 
ming the edges thereof. 

2787. P. P. F. Micuea, London, “ Paper and threads or yarns.”—Dated 
20th September, 1872. 

This invention consists in the use of the bark of the butea frondosa 
and butea gidbsonis for dyeing, printing, and tanning, and for making 
paper and threads or yarns. ese barks contain a large percentage of 
tannic acid, which is extracted by decoction, and is then applicable for 
dyeing, printing, and tanning. The barks also contain fibre, which is 
separated from the other solid matter by scutching, and which, after 
boiling, washing, and bleaching, is applicable for making paper pulp, and 
for spinning into threads or yarns. 








THE IRON, COAL AND GENERAL TRADES| West 
OF BIRMINGHAM, WOLVERHAMPTON, AND) °ver it 


OTHER DISTRICTS. 
(From our own Correspondent.) 

THE CIRCULARS FYROM EARL DUDLEY AND OTEER FIRST-CLASS 
FIRMS ANNOUNCING A DROP OF £2 A TON: How received by the 
markets—ViIEWS AS TO THE FUTURE BY CONSUMERS AND BY 
PIG MAKERS—REDUCTION IN IRON GOODS—THE COAL TRADE— 
THE COLLIERS’ CONFERENCE: Zhe demands of the men—Tin- 
PLATES DOWN—THE GENERAL HARDWARE TRADES: Branches 
specified—BREACH OF CONTRACT IN THE IRON TRADE: The award 
—Rattway : Its completion—AN IMPORTANT MEETING OF IRON 
AND COAL MASTERS: The mine drainage question—THE BOILER 
EXPLOSION AT AN IRONWORKS. 

THE Earl of Dudley’s circulars were received on Wednesday 

(yesterday) morning. Therein, Mr, E, Fisher, his lordship’s chief 

agent, dating from the Priory Offices, Dudley, October Ist, said: 

“I beg to inform you that the Earl of Dudley’s rices for all 

descriptions of finished iron are this day reduced per ton.” 

The Earl of Dudley’s finished iron is produced at the Round Oak 
































































































































Works, at Round Oak, near to Dudley. Messrs. Barrows, of 
Tipton, and Messrs. G. B. Thorneycroft and Co., of Wolver- 
hampton, have also issued circulars announcing a similar decline. 
The Earl of Dudley’s price for bars is now £14 12s. 6d.; at the 
other two establishments mentioned the price is £14. The 
issuing of circulars by these firms indicates a ion in the 
trade that was foreseen last week to men most informed upon 
the current business. To-day, however, it was pretty well felt all 
round that the market has now entered upon a period of ease 
that it has been for some time ling. The reducti were 
generally welcomed by the consuming market; but it cannot be 
said that it was all that is demanded. Purchasers still hold back; 
they look for further reductions. That bars will remain at £14 is 
not generally believed. Apart from the fact of that sum being 
brought about by only one reduction after several advances, the 
figure is too high for Staffordshire bars—a good trade is never 
done at it long together. £18 was the price quoted for singles by 
makers of note this afternoon; but the circular quotation of 
7, eee of sheets of most eminence was from £1 to £3 
nigher. 

Stocks are increasing in the hands of the merchants and the 
manufacturers of hardware, and there is a disposition to meet 
the views of purchasers by iron merchants that has not been seen 
for some time past. The ironmasters are now delivering with 
tolerable freedom. Further reductions must, however, be gradual 
owing to the good position of the makers generally, and owing 
also to the continued demands of the pig iron makers and the 
coul makers. 

The reduction of 15s, on hot-blast and 20s. in cold-blast iron by 
the Shropshire firms is not being generally followed ; still some 

| lots of good pigs might, perhaps, be had this afternoon at from 
10s, to 15s, a ton under previous quotations. Pig makers don’t 
| believe in these terms becoming general, in the face of the 
| me of the Scottish market and the firmness of the Cleveland 
ouses. 

Iron goods are generally reduced in the same proportion as the 
iron—namely, £2 a ton. That is the reduction quoted this after- 
noon on cut nails and on builders’ ironmongery. Best locks are 
also about to be reduced 5 per cent. by Messrs. Carpenter and Co., 
who have reduced their currycombs 10 per cent. The common 
currycombs are down —— cent., but they went up 70, whilst the 
best went up only 50. The brassfounders, too, have reduced their 
prices five per cent. 

Coal is a little easier, but the reductions are not very decided 
in fuel. The Colliers’ Conference in this district is exciting much 
interest amongst employers, who, however, have more confidence 
in the good sense of the leading men than to believe that they will 
countenance certain of the claims that are now being preferred. 
The North Staffordshire masters refuse to give their men the 
15 per cent. they ask, and the South Staffordshire district are not 
likely to give their men the further rise of 6d. a day that they too 
are desirous to get the permission of their union to demand. If 
there should be further reductions in iron, coal and minerals too 
must follow somewhat more conspicuously than at present, and 
the miners’ wages must be reduced instead of being advanced. 

Tin-plates are down 1s, a box for the good qualities used here- 
abouts, but without a great demand. 

The general hardware trades are tolerably active, but much un 
easiness is felt with regard to the future. There are still good 
orders in hand, but the factors are doing comparatively little in 
the country. In anticipation of reductions country shopkeepers 
are ordering with extreme caution, and at present prices the factors 
decline to order anything for stock. The export trade is as yet 
fairly maintained, the consignments being intended chiefly for the 
colonies, Russia, and the Levant. The ironfounders are beginning 
to experience a little slackness, and short time is talked of at 
some of the works. At the railway carriage building establish- 
ments there is abundance of work, and the tube makers are quite 
as busy as they were at the commencement of the quarter ; in 
fact the pressure of orders is so great at times that it is almost a 
favour to get a supply. The engineers, generally speaking, con- 
tinue well employed, and the great body of small casters are able 
to keep their shops in steady work. 

£284, together with the expenses of a costly suit entered in the 
Court of Queen's Bench, has just been awarded to an ironfounder 
at Wolverhampton who had sued an iron merchant of the same 
town because of the failure of the latter to deliver 80 tons of iron 
bars. The plaintiff was Mr. Charles Matthews, the defendant 
Mr. Reuben Turner, There was a purchase of 100 tons by the 
plaintiff from the defendant’s agent (his brother in-law) just before 
the price of iron began to rise, in June, last year. The price was 
to be £6 18s. Gd. a ton. By rapid advances bars soon went up to 
twice that figure, and only 20 tons were delivered. The defence 
was that the contract had been broken by the plaintiff, who sent 
back one lot of 15 tons because it was inferior to sample, and 
subsequently declined to have any more of “ the stuff.” e case 
was referred from the Stafford Assizes to Mr. Alfred Young, of the 
Oxford Bar, who has heard evidence and made the award, The 
claim was £500. 

There was an important meeting of ironmasters and colliery 
proprietors in Wolverhampton on Wednesday afternoon, upon the 
drainage of the mines of South Staffordshire and East Worcester- 
shire. Mr. G, Barker, thechairman of the Ironmasters’ Association, 
presided, and showed how for fourteen years past Mr. E. B, Marten, 
C.E., of Stourbridge, has at different periods consulted him upon 
the subject of such a scheme, Mr. Marten having given great 
attention to the question. On the last occasion he had recom- 
mended that nothing should be done till it was known what the 
North Staffordshire masters had done with their proposed com- 
pulsory scheme. Now that the North Staffordshire scheme had not 
passed the House, South Staffordshire had nothing to guide it. His 
views were in favour of separate associations draining separate loca- 
lities. But it seemed that a great work applicable to all was de- 
sired, Such a work required a spirit of freemasonry, together with 
much determination to push a bill through Parliament. The meeting 
seemed inclined to ventilate such a project fully, and to subscribe 
to a joint-stock company for raising the requisite funds, for which 
7 per cent, might be looked, and the coal and ironstone raised at 
a cost of pumping of perhaps ld. per ton. To see if they could 
recommend such a scheme, and to get facts as to the minerals 
remaining in the district, a committee was appointed who will 
report to another meeting. 

On enya ( at an ordinary half-yearly meeting of the Wolver- 
hampton and Walsall Railway Company, the directors (of whom 
the Earl of Lichfield is the chairman) announced the completion 
| of the line, and that it will be opened on the Ist of November. 
| This is the last line that was undertaken by the late Mr. Brassey, 
and it is only a few miles from his first work, the Penkridge via- 

duct. The Walsall line will be worked by the London and North- 
Western, and the Westein and the Midland have running powers 











NOTES FROM SCOTLAND. 
(From our own Correspondent, ) 
THE SCOTCH PIG IRON TRADE: Shipments of pig iron from Scotch 
ports—-THE MINERS AND THEIR WAGES AND WORK—FREIGHTS 
FOR RAILWAY GOODS AND MINERAL TRAFFIC —-PROJECTED NEW 
RAILWAYR. 
THE state of the warrant market has been fluctuating and 
unsettled during the past week. Last Wednesday 122s. 9d. was 
the highest figure reached, but on Thursday and Friday specula 
tion was more rampant, and at the close of the week warrants 
stood at 130s. 6d. On Monday a fair business was done at a slight 
advance on the latter figure; and on Tuesday and W. 
there was an equal animation, with prices very little alte: 
Hopes are still entertained that the winter trade will be so brisk 
as to prevent anything like a substantial decline of prices, and 
indeed, the signs of the times all point in this direction. 
The shipments of pig iron from Scotch ports continue to exhibit 
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a decrease. The quantity exported for the week was 13,707 
tons, —_ 7155 tons less than the quantity for the corresponding 
— of last year. For the same period there is a decrease 

245 ee in the imports of Middlesbrough pig iron into Grange- 
mouth, 

The subject of still further raising the freights for goods and 
mineral traffic in the West of Scotland is still engagin g the atten- 
tion of —s boards ; but it is hoped that the determined oppo- 
sition offered by the Cleveland ironmasters to the increase of rates 
imposed by the North-Eastern Railway Company, and the expected 
fall in the cost of fuel, will induce the ctors of Scotch 
companies to pause before they make anything like exorbitant 
charges. The feeling among Scotch iron and coalmasters is that 
the present rates are quite high enough. 

Greater quietude is observable among the mining population. 
There are still isolated cases of agitation for higher wages; but on 
the whole the miners appear more contented now than they have 
been for a long time past. As there is no real abatement in the 
cost of coals, of course the high wages are being maintained, and 
in several instances further advances have been conceded during 
the past week. These, however, have only been granted in cases 
where they were previously promised. 

So far as the shipbuilding trade is concerned, matters are now 
mending a little. Ships are in more request, particularly second- 
hand vessels, which are purchased freely at an advance of £4 to £5 
per ton on former prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE SLACKENING OF TRADE GENERALLY: Future prospects— 
(QUOTATIONS FOR FINISHED IRON: Fall of pig iron—THE 
PRICES OF COAL AND COKE—DEMAND FOR RAILWAY MATERIALS 
—THE FILE TRADE: Men’s wages—ACTIVITY IN THE SAW TRADE 
NEW COLLIERIES AND EXTENSIONS. 

THE slackening of trade alluded to in two or three former com- 
munications continues at a very gradual rate, modified by excep- 
tional circumstances, as a matter of course, in the case of two or 
three leading firms in each particular branch of trade. As a rule, 
all new orders are lighter, at lower prices, and are considerably less 
numerous. There can be no possible doubt that the summit of 
prosperity has been turned ; but I am far from prophesying that 
prices will fall rapidly; in other words, I think that every 
manufacturer who can content himself with reasonable profits has 
an infinitely better chance of doing a good business than he has 
had during the last six months. It is not at all improbable that a 
great number of orders, which have been held back solely on 
account of the exorbitant prices, may now be sent into the market, 
and if so we may expect, not a reaction in the other direction of 
any strength, but a “partial adherence to the rates that now pre- 
vail, which are some 15 per cent, lower than a month ago, Quo- 
tations for finished iron have been reduced during the week, and 
now are :--Staffordshire bars, £13; hoops, £14; and sheets, £16 
to £17 per ton. Pig iron has gone down on an average about £1 
per ton both in Staffordshire and Derbyshire, and may be 
expected to fall at least another 20s. within a fortnight. 

Fuel has also shared in the reduction, to the immense satisfac- 
tion of manufacturers and steam users, not to mention the public 
wenerally, who appreciate the fall as highly as any other section 
of the community, trading or otherwise. In Sheffield the reduc- 
tion in house coal is about 2s, per ton, and on engine coal from 
Is. 6d. to 4s, per ton. Elsecar soft coal is 18s., and engine slack 
12s, 6d., Darfield Main nuts 18s., Edmund's Main best 23s., slack 
13s., Duke of Norfolk’s best 18s, id. to 19s., engine slack 12s, 11d., 
Park Gate hards 16s, 3d., and slack 13s, 4d., Newton, Chambers, 
and Co., Mortomley Main 21s., new silkstone 18s, 4d., good house 
coal 1s. 4d., best Mortomley screened slack 14s, 7d , engine coal 
10s. Sd., foundry coke 45s., and ordinary steel coke 35s., Earl 
Fitzwilliam’s best 22s., and engine slack 12s, 6d., all at Sheffield 
undelivered. From this list it will be seen that prices are much 
modified. I hear that a further reduction of about 2s, per ton is 
not at all improbable at the latter end of this week. Manufac- 
turers have now got rid of the coal fever, and an opinion is pre- 
valent that any recurrence to the higher prices, this year at any 
rate, would be, if not impossible, at least impracticable. 

The spring makers, and those houses who rely mainly on the 
manufacture of railway requisites such as buffers, rails, axles, 
tires, and crossings, are still very busy, and have as a rule orders on 
hand which cannot be worked off on this side of Christmas. They 
are luckier than their brethren in the file trade, who, with a con- 
siderable slackening of orders, are confronted with a ‘‘ revised ” 
list of prices by their workmen. No increase is, I think, likely to 
be granted at present from the cause just indicated. Saw makers 
are well off For orders as a rule, chiefly from Australia and 
Canada. The branches of business not specially named herein 
are all tolerably active at present. 

Several new collieries are being sunk in the district, notably by 
Messis. Rhodes at Unstone, and by a new firm at Barnsley, and at 
several of the larger works extensions are the order of the day. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: THE QUARTERLY MEETING—- 
THE NortH-EAsTerN RAtWAY COMPANY AND THEIR AD- 
VANCED RATES: A FREIGHTERS’ ASSOCIATION FORMED AT 
MIDDLESBROUGH : THE BOARD OF ARBITRATION: THE COAL 
AND COKE TRADE —PRICES, 

WEEK after week passes away, and the prices which are expected 

to fall are still quoted. (n Tuesday the quarterly meeting of the 

North of England Iron Trade was held in the Royal Exchange, 

Middlesbrough, and was well-attended. The usual facilities were 

afforded for the exhibition of models or anything of interest to the 

trade, but only a few persons availed themselves of this privilege. 

Most conspi gst the few things which were shown were 

amodeland diagrams of Whitwell’spatent fire-brick stoves, Diagrams 

of the Howard safety boiler were exhibited. It was stated that 
nearly five hundred of those boilers have now been fixed. A patent 
compound revolving screen for screening coal and other material 
was shown by Mr. Dutton, engineer, West Bromwich. The 
peculiar advantage of this screen is that it will screen three, four, 
or more sizes of coal at one elevation, and will deposit each size 
in a separate truck or wagon. It requires but one-horse power 
to drive it, and can be driven with either chain or wire rope from 
a shaft of the winding engine. As to the condition of the market, 
there is really a difficulty in speaking with accuracy. Sellers are 
asking the same prices for all kinds of iron that we quoted last 
week, and some of them declare that they are realising them. On 
the other hand buyers continue to satisfy themselves with the 
smallest quantities, and affirm that the market is a great deal 
easier, although makers and brokers will not admit it. Under 
these cir t it is impossible to say what the realised prices 
are, but this I can say,that for the past two or three weeks I have not 
heard of any quantity of iron worth mentioning being sold at the 
list rates. Whatever state the books of makers may really be in 
with regard to delivery next year, it is a fact that at present the 
makers are as busy as possible, and every available ton of iron is 
disposed of for ths to come. During the week the sudden 
drop of Staffordshire iron has alarmed a considerable number of 
persons, but, as a matter of fact, it has very little effect upon the 
Cleveland iron trade. Indeed, the finished iron trade this week 
is rather better than it has been for the past few weeks. There 
is a better inquiry for rails, and quite a brisk demand for plates 
and girders, which has resulted in the prices of those articles 
being firmer. For bars there is a steady inquiry, and sheets and 
rods are in demand, The bolt and nut trade is good; and the 
nail trade, which was recently established by Jones Brothers at 
Middlesbrough, is taking a firm hold in the district, 














The freighters of the North of England, and especially those in 
the Middlesbreugh districts are making a great stir about the recent 
action of the North-Eastern Railway Company, who have rai 
the rates for carrying iron. The advance, as I previously stated, 
averages from 104 to 12 per cent. Immediately after the 
market on Tuesday an influential public meeting of the freighters 
of the North of England was held injthe Town Hall, Middlesbrough. 
The chair was occupied by Mr. Vaughan, the Mayor of Middles- 
brough, who is the Seen ig iron maker in the world. Speeches 
were delivered by Mr. Edward Williams and other gentlemen 
expressive of the want of consideration on the part of the railway 
company, and suggesting the desirability of helping a competing com- 
pany into the district, and the following resolution was unanimously 
passed :—‘*‘ That in the opinion of this ting of freighters con- 
nected with the North of England district, the increase of railway 
rates by the North-Eastern Railway Company is unnecessary and 
unwarrantable, and it is hereby resolved that the chairman be 
requested to sign and forward to the railway directors a strong 
protest against such increase,” I think that a company like 
the North-Eastern having a monopoly of the greatest iron 
making district in the wail, an income of £5,000,000 a year, and 
poying by far the highest dividend of any of the large railways, 
should have hesitated before raising the rates of a class of 
freighters who pay them fully one-third of the handsome revenue 
they receive. A freighters’ association has now been established at 
Middlesbrough, and unless the North-Eastern Railway Company 
meet the wishes of the freighters without exacting too much from 
them, the monopoly which so long existed will assuredly come 
to an end earlier than expected. 

On the 8th inst. a meeting of the Board of Arbitration for the 
North of England Iron Trade will be held at Darlington. The 
object of the meeting is to consider a wages question which 
involves a —, namely, the raising of wages to the average 
of the district, It is hoped that the matter will be settled in such 
a way as will satisfy both masters and men. 

The coal and coke trades, in spite of rumoured fluctuations in 
different ge of the country, continue in a very flourishing 
state. The prices are firm, and many coalowners and brokers 
— that the fall in prices will not take place for a little 
while. 





The prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d; | 


No. 2, £5 lis. ; No. 3, £5 10s. ; No. 4, £5 98.; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron—Common 
bars, £12 to £13 ; best ditto, £13 to £13 10s. ; cable iron, £12 10s. 
to £13; rivet iron, £12 10s. to £12; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship-plates, £12 to £13; rails, £11 to 


£11 10s. ; puddled bars, £9 10s. to £9 15s. ; wrought iron girders, | 


£20 to £21 _ 
WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


END OF THE STRIKE AMONGST THE TIN-PLATE WORKERS—FOTHER- 
GILL versus THE PLYMOUTH MINERS: Z'welve men committed for 





trial--THE UNION versus LIBERTY OF THE MEN—GREAT TRADE IN | 
ORE AND PIG—THE RAIL AND BAR TRADE AT THE PRINCIPAL | 


WORKS —VITALITY IN THE COAL TRADE: Large meetinys amongst 
the colliers: Demand for further advances—TAUGHT TO BE A 


COLLIER FOR £5—HOUSEKEEPERS AND PRICE OF COAL: Economi- | 
cal measures : Shipments to France—G.LAMORGAN STEAMER AND | 
THE NEW TRADE — GNOLL COLLIERY — NUMEROUS RAILWAY | 
ACCIDENTS: Heary trains—MAESTEG HAULIERS—-FoREST OF | 


DEAN : Singular charue. 


THE strike amongst the tin-plate workers was brought to a close | 


on Saturday evening last, and on Monday work was resumed in 


most of the establishments, the men giving in to the masters’ | 


terms, The girls and women were also glad enough to come to 
the-same arrangement, having gained nothing by the struggle. 
From an interview obtained with a gentleman interested in tin- 
plate and wire make both of Swansea and Monmouthshire, I fore- 
saw some such conclusion, the dearth of orders in the trade 
rendering it practically impossible for the masters to accede to the 
demands of the men. 

The iron world has bestowed more than ordinary attention of 
late upon another struggle, which has advanced a stage since my 
last communication. I refer to the contest between Mr. Fother- 
gill, of Plymouth, and Abernant Works, and the miners of the 
first named locality. The origin may be briefly stated. The 
miners refused to work on a certain day because several of their 
number objected to subscribe to the union, and they were not 
satisfied to take a negative position, and express their dislike 
only, but demanded that the non-unionists should dismissed 
from employment. This was, of course, refused, and a few days 
afterwards a charge of breach of contract was brought against one 
of the miners, and of intimidation against twelve others, The 
cases were adjourned until Monday, and then heard at Merthyr, 
when the miner charged with breach of contract was fined 15s. 
and costs, and the twelve men for intimidation were committed to 
the assizes, bail being taken for each to the amount of £25. In 
taking the initiative in this matter Mr. Fothergill is fighting the 
battle of the ironmasters, and also contending for the right of 
private judgment. It is a liberal concession for the masters to 
say, ‘‘ those inclined to join the union are at perfect liberty to do 
so; but it is unquestionably his duty to protect those from harm 
who conscientiously refuse to be coerced by any union. 

Rails maintain their prices, but I should not be surprised any day 
to hear that lower quotations have been accepted, since bars and 
scrap iron have fallen. But prospective trade is good, and iron- 
masters have strong hopes that a decline is yet distant. This can 
be seen by the heavy demand for iron ore which has been laid by 
South Walian customers on the Northern and Spanish mines, 
Imports from Bilbao and Carthagena have been considerable, and 
during the past week 7 quantities have been received from 
Whitehaven, Barrow, and Newquay. The total amount received 
at one port alone has been 5187 tons, Pig iron, too, in large cargoes 
has come to hand, principally from Barrow, Duddon, Bridge- 
water, Whitehaven, and Bristol, and 1000 tons were received 
during the week at Cardiff. The business of the week has been 
important. Northern engagements have been cleared off well. 
Ebbw Vale exported a large quantity of admirable rails to Riga. 
Dowlais has been occupied with rails for New Orleans, New York, 
&c. ; Rhymney with rails for City Point and Galveston ; Aberdare 
with American orders and a large cargo to Cronstadt ; and a fair 
bar trade has been done at Cyfarthfa, Brogden’s, Llynvi, and 
Dowlais works. Oporto is a tolerably good customer for bars of 
late. In my visit to the ironworks two facts are invariably pre- 
sented : first, adearth of pig, and the second a vast quantity 
of iron ore stacked. These may be taken as good signs. In the 
coal trade there is plenty of vitality, and, I could almost say, 
vituperation. The men are grumbling loudly, as October has 
been ushered in without any general advance, and popular talkers 
are stumping the country a arousing the colliers and miners to 
the ity of “d ding their rights.” On Monday the 
Rhondda colliers met in considerable numbers, and certain novel 
propcsitions were carried. One was to the effect that no man be 
taught coal aiting under £5, the said £5 to goto the union funds. 
The programme of the Rhondda meeting was as follows :—‘‘ To 
take into consideration the levelling up our wages according to the 

rice of ire in . market es mn. of gy a the eight 

ours system; the appointmen vernment,” 
In the course of the meeting it was decibel te. 4 te the quan- 
tity of coal each man should send up, but every collier should take 
his own time in cutting it. And it was finally resolved that at 
each of the thirty-five collieries represented at the meeting a 
demand should be sent in for an advance. 

Delegates from eighteen of the Monmouthshire pits also held a 
meeting on pecnn | at Brynmawr, when it was resolved to give 
the masters a month’s notice before taking fair and legal means 





to obtain increased wages. But it was also resolved to send in a 
demand, and ask for a reply by the 20th of October. The i 
feature of this meeting was an attempt to show that the high 
price of coal was not due to the action of the colliers, who wished 
systematically to keep it down. Coal, I need scarcely add, keeps 
up. In several towns housekeepers complain bitterly that it = 
up every week, and they are not very wide of the truth. e 
only feature observable is that greater economy is p: ; 
householders? use scarcely more than half the quantity they were 
accustomed to, and the social world is talking of economical 
grates, economical fireplaces, closing shops earlier to save gas, 
going to bed earlier to save both gas and fire. Early closing of 
public-houses would seem to be a far-sighted legislative enactment 
in unison with all this. 

Shipments of coal to France and the coaling stations continue 
to a considerable extent, and Cardiff was never so flourishing as 
at the present time. The town, too, is alive to the im ce of 
the new epoch dawning—inaugurated by the steamer Glamorgan, 
the first of the fleet to open up trade with America and this port. 
This fine vessel came into Penarth Roads on Tuesday. 

At the Gnoll Colliery, Neath, there are great ex tions of 
reaching the 2ft. seam, and the company have nm a large 
space on the’ other side of the river, acres in extent. Coal 
properties are ‘‘ up,” and those in the market fetch a high price. 

Several railway accidents have happened during the last few 
days. One or two may be put to the credit of the a 
which have prevailed. One at Cwm Glyn was attended with con 
siderable damage to coal and coke trucks, and there were two 
collisions, one at Tred Junction and another at Pengam, 
causing both damage and personal ng A suggestion thrown 
out is worthy of consideration, namely, that the goods trains on 
the Monmouthshire Company’s line and on the Great Western 
are frequently so heavy that the driver has no power to pull them 
up when on a steep ient. 

At Maesteg the hauliers have turned refractory, and in one of 
the levels the colliers have been oat from working. In the 
Forest of Dean a curious case has just occurred. T'wo colliers 
have been taken into custody for coal stealing. The charge is 
that they gathered the coal at an incline and then sent it in as 
their own cutting, getting 4s. 7d. per ton for it. 

A rumoured diversion of railway passenger traffic between 
Neath and Swansea is current, consequent upon the town autho- 
| rities requiring one of the stations. 
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Tue colliery inspectors, in their report for 1871, just published» 
give the number of male persons employed in our coal mines as 
370,881, and the quantity of coal raised as 117,439,251 tons. There 
occurred 826 fatal accidents, from which there resulted 1075 
deaths. For each 109,246 tons of coal raised one miner perished. 
This is a state of things loudly calling for improvement. 


SovrH KeENsINcTON Museum. — Visitors during the week 
ending Sept. 28th, 1872 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m, to 10 p.m., Museum, 12,729; Naval and other 
collections, 1199 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 5\p.m., Museum, 1952; Naval and other 
collections, 104 ; total, 15,984 ; average of corresponding week in 
former years, 12,799; total from the opening of the Museum, 
11,967,885. — Bethnal. m Branch of the South Kensi nm 
Museum: Visitors during the week ending Sept. 28th, 1872 :— 
On Monday, Tuesday, and Saturday, , from 10 a.m. to 10 p.m., 
22,524 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 5 p.m., 2841 ; total, 25,365 ; total from the opening of 
the Museum, 628,972. 

A Nice LitrLe ENGINEERING SCHEME.—The falls of Niagara 
were recently shown to an English gentleman by a y of com- 
eon and go-a-head American friends, when he rather pe rer 
them by at once proposing to get up a company to navigate the 
“stream,” as he Palled it. The calial, he pes f need only be a 
mere trifle—half a million sterling would do. His modus operandi 
he expressed thus :—-‘* Under the fall run a tramway, and then, at 
the extreme length of it, excavate internally up the’ ‘stream.’ 
Excavate a tunnel into it, 600 yards long, and then run a shaft 
upwards to within 20ft. of the water. Perform the same operation 
at a parallel distance of 200ft., connect the two shafts tunnels 
by several minor shafts, fill all the shafts and the tunnels with 

-cotton, close up the entrances solid again to a considerable 
fepth, and fire the arrangement by an electric wire at a given 
distance, the nearer the firer and the spectators the more amusing 
to them. The result would be the flinging out of the earth into 
the immense chasm which is supposed to exist beneath the falls, 
and the creating of a natural shoal, which would let the ‘stream’ 
down at about ten miles an hour, not too fast for vessels built for 


the purpose, an desired, the ly might be gradually length- 
prod go a mile , and the rd pe Hm of the water lessened. 
The up-going v might, if it was deemed not advisable to have 


a lift, work the ascent of the other by the power of the descending 
weight.” The Americans were silent, Caer 2 gradually more 
yellow with envy at the go-a-headishness of the Britisher, and 
said they would think about it. ‘‘ Think about it,” exclaimed the 
Britisher, “‘ we speculators never think about it in England. We 
start a company at once, and leave the shareholders to think 
about it afterwards,” 5 aes 
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POISONOUS ACTION OF WATER ON LEAD. 


Certain letters which we have received suggest an 
‘article, the propriety of writing which had often occurred 
to us before, one haying for its object an exposition 
of the circumstances under which water can and cannot 
act upon lead. The poisonous nature of lead com- 
pounds is a matter of common intelligence and repute. 
Various and terrible have been the published calamities 
ostensibly referable to this class of bodies, and yet there 
is good ground for belief that the instances of lead poi- 
soning not referred to that agent, but attributed to other 
causes, are far more numerous than the cases distinctly 
made out. 

In stating what lead compounds are poisonous, and what 
lead compounds are not, the toxicologist establishes the 
following easy generalisation. All of them are poisonous 
that are not insoluble ; by which we mean insoluble when 
acted on by the gastric juice. This point settled, it is next 
found that in reviewing the entire category of lead combi- 
nations the innocuous ones are narrowed to a pair at most, 
viz, the sulphate and the sulphite. Many chemists, 
indeed, would exclude the sulphite, that being a rather 
uncommon product, and hence one not coming under fre- 
quent observation. We have good reason to know, how- 
ever, that the sulphite of lead is equally innocuous with the 
sulphate, a fact which was moreover attested by the late 
Dr. Gregory, Professor of Chemistry at the University of 
Edinburgh. The peculiar danger of poisonous lead com- 
pounds lies in their insidious action. It would not be very 
easy to destroy human life by the administration of a 
single large dose of a poisonous lead compound. The 
stomach would probably reject it, and after more or less 
suffering the individual would probably recover. The 
circumstances of real danger arise when the taking’ of lead 
into the system by minute portions at a time omes 
from any cause habitual, to which end it matters not 
whether the poison be ingested through the stomach or 
absorbed through the skin. In the latter way men exposed 
to the frequent handling of lead or lead compounds fre- 
quently suffer. Plumbers, pewterers, white and red lead 
manufacturers, painters, and printers are mostly affected. 

What we are specially concerned with here, however, is 
to explain the conditions under which water can or cannot 
act upon lead. Beginning with absolutely pure water, 
then, it will not act upon lead at all. This expression, 
however, must be understood,.and the fact it sets forth 
applied in accordance with the most rigid logic of 
chemistry, else it would conduce to fatal results. By water 
absolutely pure the chemist means water not only devoid 
of solid and liquid impurities, but uncharged with atmo- 
spheric air as well. To obtain and retain water of this 

escription is no easy matter ; on the contrary, such a result 
could only be achieved through, the exercise of much care, 
and the use of very delicate apparatus. However abso- 
lutely pure a sample of water may be one minute, the 
next minute, if atmospheric access be permitted at all, it 
will dissolve—or become charged with—a proportion of 
the air, and then such water is capable of dissolving 
metallic lead with an energy not much inferior to aqua- 
fortis. We state the absolute fact, not thinking it neces- 
sary to point out the exact chemical action which occurs. 
Enough for present purposes to know that under] the cir- 
cumstances specified we get a solution of lead, and all solw- 
tions of lead are poisonous. 

We need hardly state that water absolutely pure—other- 
wise than the impurity of atmospheric air—does not exist 
in nature; therefore, practically speaking, we need not take 
any count of it. Water, however, that very nearly assi- 
milates to this condition does occur. Rain water furnishes 
the most familiar example, but many natural springs and 
much river water is sufficiently void of solid impurities—is 
sufficiently soft, in other words—to manifest a dangerous 
action on lead. We should consider it imprudent in any 
case to store rain water intended for drinking in a leaden 
tank, or still worse to pass it continuously through leaden 
pipes. Whenever a sample of water is of such quality that 
it is capable of dissolving lead, from whatever cause the 
quality may arise, the following precept applies. The 
solvent action is not exercised at every point of contact 
between the lead and water alike, but only at the surface 
contact line. Here the metal first oxidises, and next becomes 
lead carbonate, which in its turn dissolves in the bulk of 
water, probably through the agency of free carbonic acid, 
though the exact theory of what takes place does not much 
concern us here. 

Practically, as is well-known, water is roughly and 
conventionally classified under the designations of hard 
and soft water, these terms having reference to the degree 
of facility with which any given specimen of water curdles 
soap. For certain practical purposes the classification of 
waters into hard and soft may suffice for purposes of the 
laundry, to cite an example ; but more specific qualifica- 
tions than those of mere néss and softness are neces- 
sary when taking cognisance of the relations of water to 
lead. The general quality of hardness may be conferred on 
water by the presence of one or more out of many things, 
amongst the number of which compounds of lime are 
perhaps the most frequent. Some of these things effect 
the solution of lead, whilst others do not; hence to lay 
down the precept—-as we have often seen it laid down— 
that all hard water may be stored in lead vessels, or passed 
through lead pipes with impunity, is to commit a gross 
error of empirical generalisation, from which may spring 
the direst consequences, Thus, to give an example, the 
presence of common salt in water may be the cause of hard- 
ness, but such water would attack lead with poisonous 
facility ; indeed, owing to the blowing about of saline spray, 


leaden water tanks localised near the sea are frequently 
lead-contaminated, whereas had they been situated more 


inland, no traces of lead would have been discoverable. 
Although no sound predication can be made to the effect 
that because a sample of water is hard, therefore it ma 
without danger be brought and retained in contact with 
lead, vet it fortunately (oa happen that, in a large pre- 
ponderance of cases, natural waters are hardened by the 


proper kind of hardness, and to the proper degree for safe 





storage in their transit through lead. Fortunately for pur- 

of domestic engineering this is the case. It would 
fare ill with most of us were we deprived of the domestic 
use of a metal so cheap and so tractable as lead. Even, 
however, in the instances where a reputedly safe sample 
of water is lead stored, or lead transmitted, it will be not 
amiss to bear the treacherous quality of the metal in mind. 
A leaden cistern should never have the surface scrubbed, 
much less brightened. A leaden water cistern pipe 
should never be subjected to blows, or unnecessarily bent, 
whereby any scale or crust that may have accumulated, 
shall be removed. Experience proves that these surfacc 
incrustations, after reaching a maximum, protect the 
underlying metal from further corrosion. The scale matter 
is mostly sulphate of lead, which we have already seen to 
be innocuous, 

Lastly we have to treat of a peculiar and very common 
case of lead contamination, the case in which certain joints 
or fittings have been plastered with white or red lead. 
Lead poisoning from this cause is frequently discriminated, 
and thousands of cases not discriminated are, we believe, 
referred to spontaneously arising disease. A very import- 
ant fact to be remembered in connection with the present 
subject is this :—Red or white lead, though always dan- 
gerous, is far more dangerous when coming in contact with 
hot water than with such as is cold. Not because hot | 
water guoad heat is a better solvent than cold water, but 
owing to the fact that the process of heating will have caused 
deposition of certain protective hardening matters that, so 
long as present in solution, would have been incompatible 
with any poisonous action on lead. Thus, not long ago, | 
we met with a case of poisoning by lead clearly traceable | 
to the potable use of water taken from the iron boiler of a | 
small stove, the lid of which had been fitted by a stufting 
of white and red lead. In such a case the remedy is 
simple. Charge the boiler with some salt that has the 
chemical effect of changing the soluble, and therefore 
poisonous form of lead, to one of the only two known in- 
soluble, or non-poisonous forms. Change it, that is to say, 
either to the _ hite or the sulphate of lead. The latter | 
change will be the one of easier execution. A few ounces 
of Epsom salts mixed with the water of such a boiler, filled | 
of course up to the cover if the noxious lead compound | 
be there, will, after a few days, convert the white or red | 
lead, or both, to the condition of harmless sulphate. 
Nothing short of actual testing will demonstrate when the 
change has been completed, and efficient reliable testing 
can only be applied by one who has had chemical training. 
We shall not here touch upon the chemical discrimination 
of lead for two sufficient reasons, those who have carried 
their study of chemistry up to a certain point will know 
how to proceed without any instruction from us, and those 
who have not, could no more be instructed off-hand than 
one ignorant of numbers could be off-hand brought to 
work out a quadratic equation. 





EXPERIENCES OF ATTEMPTS TO PUDDLE 
AND REHEAT WITH WOOD FUEL. 


Wueny last noting his experiences in attempting the 
manufacture in India of wrought iron with wood fuel, the 
writer carried his story as far as the termination of the ope- 
rations in the forge; and taking it up again now at the point 
where the puddled bars were on to the mill, he 
would first of all remark that these bars were of a distinctly 
red-short character, and the best of them, although made 
entirely from charcoal pig, rough and coarse in texture 
and appearance, a little of this last being probably attri- 
butable to the low temperature at which, on account of 
the dilatory awkwardness of the native workmeh, they 
were passed through the rolls. Together with these 
puddled bars—with a view to obviate the expense and 
trouble of shearing—there were also manufactured at the 
same time a few blooms, shingled and upset so far as might 
be under the squeezer, which it was thought might pos- 
sibly be worked direct into finished bars—a hope, however, 
doomed to be almost more than disappointed. The heat- 
ing furnaces in the mill were in the first instance built 
more or less after the plan of an ordinary English balling 
furnace, with, however, a larger and wider grate, in con- 
sideration of the fuel it was intended to consume, and the 
firing arrangements were also the same as those which 
have been described in the writer’s notes on the puddling 
forge, followed in like manner as there by the application 
of a hopper over the fireplace, with a draw slide valve at 
the bottom, also particularised in the same notes. 

Although the heat may be greater at a balling than a 
puddling furnace, and some special dexterity required in 

lacing the piles upon the bottom, yet the actual physical 
abour in the use of the peel when compared with the 
rabble is much less, and hence of course the difficulty pre- 
sented by the weakness of the native labourer was here by 
no means so detrimental to operations, as in the forge. It 
may perhaps be thought that the writer has made much 
more of this want of physical power in the natives of Mala- 
bar, and attributed a greater proportion of the failures were 
to it than can with justice be so assigned, and that a race 
of people who are capable of enduring the severe exertion 
undergone by palanquin-bearers on a long march, and the 
tappal (post-office) runners, many of which latter cover 
upwards of thirty-five miles de die in diem, should surely 
be equal to the Jabour of attending to a ball furnace and 
train of rolls. Such, however, was not the case. But, 
indeed, this question of failing to sustain physical exertion 
under great or abnormal degrees of heat seems not to be 
confined to natives of the East alone, and the writer may 
perhaps be allowed to quote a few words from a lecture 
recently delivered at the Royal Sehool of Mines, Jermyn- 
street, by Mr. Warrington Smyth, who says, “ At the Monte 
Christo mine in Tuscany the natural heat is from 80 deg. 
to 86deg., and it requires strong men to work in high 
temperatures.” Now, to the best of the writer's remem- 
brance and belief, the thermometerin Malabarseldom during 
the day-time stood below, and generally much above, the 


| Mopilahs (the Hindoos as almost absolute vegetarians are 
| out of court in any question of animal food), suffer when 
| called upon for great physical exertion at these tempera- 
tures, how much more trying must it not have been for the 
| weakly natives of Malabar to perform the labour requisite 
| in the mill, when in addition to the normal heat of the 
sun, from which their only protection was a pandall, or 
— roof composed of bamboos and cadjan leaves, there 
| was also that which necessarily radiated from the furnaces. 
| It may also as well be noted here that these balling furnaces 
| were built single, and the bottoms made up of sand and the 
| singularly refractory hematite ironstone to which refer- 
ence has been made by the writer when speaking of the 
| smelting at the blast furnace. ‘The question of the quality 
of the fire bricks and their want of a refractory character 
cropped up here again with perhaps greater virulence than 
}at the forge—and, indeed, the writer has only to add 
| that, notwithstanding every effort and exertion, no satis- 
| factory result was ever reached. Looking back, however, 
and considering the materials available, it must be re- 
| gretted that no attempt was made te form a brick by grind- 
ing up the hematite, which it should be remembered was 
of a remarkably stubborn nature, containing by analysis 
| some considerable percentage of titanic acid, and mixing 
it with the white clay from the lower laterite formation. 
It was at one time hoped that something very similar 
to steatite or soapstone had been discovered in the 
jungles of Wynaad, and the specimens procured had much 
of the peculiarly saponaceous feel, close texture, and 
tendency to glaze when rubbed which distinguishes that 
mineral. Tested, however, in the smith’s fire, they proved 
but little more suited to the purpose than the clays found 
in the low country, and not worth the expense of carriage 
on coolies’ heads a distance of some forty miles, and down 
one of the worst Ghaut roads on the whole of the western 
coast of India. This expense, however, would have been 
unhesitatingly incurred—as, indeed, was every other which 
promised to lead to ultimate success—had the quality of 
the material offered sufficient inducement thereto. 

To come back to the mill, the writer well recollects 
the anxiety connected with the first attempts at heating 
the balling furnace, and the care and attention given, so 
far as could be, to the details of drying, making up the 
bottom, and eventually placing the first pile on the peel 
for its being transferred to the interior. Be it remem- 
bered here that the only person able in any way to in- 
struct the natives so far as the actual manipulation of the 
tools went was the English puddler of whom mention has 
been made before; but he was far from being so adept 
himself in the mill work as to be fitted to teach others. 
He did his best, nevertheless; and as only very moderate 
sizes were attempted—something from inch by quarter 
flats to two-inch ditto, and short lengths—the piles were 
of no great weight. Once or twice, almost in the face of 
any hope of success, the bolt rolls were put in and an effort 
made to run out a few bars for the purpose of supplying 
tools and other articles immediately wanted; but the 
writer need scarcely tell practical men that there was even 
less success with these than other sizes, and that the 
holding up of a bolt in the rolls was something far 
beyond the power of the most skilful native who ever 
handled a tongs. Besides, however, placing piles in a 
balling furnace, they have to be turned, and to inexperi- 
enced workmen this is perhaps an even more difficult opera- 
tion, as, when hot, the iron is so tender as to require the 
most delicate handling. The Mopilahs were found in the 
mill, as in the puddling forge, a tower of strength, and 
came on so well that, but for the difficulties innate to the 
attempt, success might eventually have been achieved. 
Bars were certainly rolled, and all the results of collars, 
feens (the derivation of which word is a mystery to the 
writer, and which it may be well to explain means a 
narrow edging running along the side of the bar, and 
caused either by the excess of iron in the groove or 
the rolls not working truly parallel), which might have 
been fairly expected from inexperienced hands, duly 
followed. The writer wishes for a moment to explain 
what may, perhaps, appear a little anomaly here in his 
using the word “ inexperienced” with reference to men 
who had already some knowledge of rolls from having 
used them with the puddled bars; but the mill speed was, 
of course, necessarily very considerably higher than that 
of the other train, and this put them out. Nothing, in 
fact, so upsets a native of the East as the least change in 
the routine to which he has been in any wise accustomed. 
Born in a caste, he follows its rites and practices as un- 
changingly as did his ancestors «a thousand years back; 
and having once seen the speed at which the forge rolls 
ran, the men were unwilling to acknowledge the necessity 
of any increase in that of the mill train. Trifling as an 
instance like this may appear—and on that account the 
writer mentions it with not a little diffidence—he, on con- 
sideration, does so with the view of drawing attention to 
what utterly unforseeable impediments those who attempt 
the introduction of new manufactures in scarcely civilised 
countries may not be ae. Another instance 
of a somewhat similar trifling obstacle which stood 
in the way of success in Malabar was this: in the 
smith’s shop no lad could be sent to blow a fire unless he 
happened to be of the smith’s caste ; in the carpenter's a 
like custom prevailed as to the young assistants. To some 
extent it may be said similar customs prevailed amongst 
the workmen’s guilds of the middle ages, and do prevail 
through the trade unions of the Europe of to-day ; there 
is, however, this difference, that in India—at all events in 
Malabar—this distinction is not only of the trade, but that 
trade is also hereditary, so that unless one be born a mason 
it is hopeless to expect to be allowed to build a house, 
whatever personal inclination there may be to try one’s 
hand at bricks and mortar, or rather, bricks and mud, of 
which all the dwellings of the labouring classes are built 
there. 

The writer has already named that besides the puddled 
bars there were sent into the mill a few blooms in the hope 
that these when reheated might be rolled into bars. e 
result was this: From the low temperature obtained 





figures just named ; and if strong Euro s, who, ay a 
Italians, use a far more. generous diet than even the 


in the balling furnace these, or the greatest part of 
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many of them, were oxidised and carried up the stack 
before they could be thoroughly heated, and thus was 
added another to the list of failures. Had there been a 
quick stroke tilt hammer availiable, he is of opinion that 
these blooms might have, by giving them at short intervals 
just a wash heat, been drawn out into, say, 14in. square 
billets, and then passed through the rolls; or, indeed, 
possibly by hammeringalone such a quality might have been 
arrived at as would have paid for sending to England for 
conversion into steel. Bessemer had not in those days 
given his great discovery to the world, although it was 
tried later, and the writer regrets to say without success, 
at these very same works, 

With regard to the piles built up from the puddled bars, 
great <ifficulties arose in getting them to wail reneite, or, 
indeed, to weld at all, from the fact that the heat generated 
being insufficient, the piles were kept an unduly long time 
in the furnace, with the natural effect of raising a thin 
skin of oxide of iron on the whole surface of each different 
piece forming them, and on this again, to complicate 
matters, was frequently deposited a certain amount of the 
light potash dust from the fuel, so that between this and 
the oxide it is easy to see that nothing beyond the mere 
mechanical union produced by severe pressure could be 
effected, and thus it was that the few bars rolled were full 
of what are so well technically known as cold shuts. 

In bringing now to a close these short notes of his 
experiences with wood fuel—and he has followed them 
through the whole processes from the blast furnace to the 
mill—the writer would remark that however unsuccessful 
were the operations in Malabar, he sees no positive impos- 
sibility of a similar enterprise, even under as unfavourable 
conditions as to labour and climate, being carried to a 
remunerative result. The broad principles which he con- 
ceives should decide the selection of sites for the blast 
furnaces, and the dotting of them over an extent of country 
being followed, the fuel difficulties connected with them 
would be got over, and a regular supply of pig made 
certain. With regard to the forge and mill, the questions 
for discussion are more varied, but with fitting arrange- 
ments for drying the fuel, the use which he has advocated, 
in view of inferior labour, of the Catalan forge, or open 
hearth, instead of puddling furnaces, and that of gas fur- 
nacesin the mill, together with either light hammers or small 
roll trains, he believes that even in the most primitive 
countries to which, as has been pointed out, charcoal iron 
making must always be principally confined, a measure of 
success in manufacture may be obtained which will amply 
repay those who undertake it, and who will also thereby 
constitute themselves to some extent the pioneers of civili- 
sation. Grorce M. Fraser. 





PRACTICAL PAPERS ON TELEGRAPHY. 
No. XIV. 


A description of the graduation of the galvanometer to be 
complete must be presented to the student under two aspects : 
there is the simple record of the facts and principles at work, 
set forth in terms which the reader can perfectly understand, 
and there is the technical or mathematical side of the question, 
whigh really comprehends the rules and governing laws to which 
the facts are referred, and which properly interpret them, 
though in language which the student must have instruction 
to appreciate. The easiest way to give a clear view on the 
subject is to consider it in detail, and see what we really have 
before us and how the various points originated. 

We have plainly set forth an object to be determined, 
namely, to find an accurate rule for measuring the intensity or 
power of an electric current ; the means of so doing is afforded 
by our knowledge of the effect of the current on a pivoted or 
otherwise supported magnetic needle, our observation of the 
deflection of which informs us as to the limited conditions 
under which our operations are confined ; we are also guided by 
our knowledge of the compelling power of the earth’s 
magnetism. ‘Taking all these premises together, we have to 
declare the information which we gather from their considera- 
tion, to systematise it or sum it up inarule, For the form and 
wording of this rule or enunciation, we must make use of known 
mathematical laws ; for the expression of the above mentioned 
facts observed aud known is necessarily mathematical; and 
whereas our student can easily understand the facts, he could 
not give their expression without some knowledge of this branch 
of study. Having determined the rule we have only to con- 
struct a writter scale by it for convenience of general applica- 
tion. 

The reader will not forget the two important practical con- 
siderations, affecting the accurate estimate of a current’s inten- 
sity, mentioned in our last number. The first difficulty vanishes 
when the galvanoscope is couverted into or exchanged for the 
galvanometer, and in saying this we are clearly referring to the 
gradual escape of the needle from the influence of the coil ; but 
the second consideration is present with relation to all forms of 
galvanometer ; for the fact that the strongest current cannot 
produce a deflection beyond 90 deg., can only be counteracted by 
special arrangements connected with the circuit outside of the 
instrument. We shall mention the three principal forms of 
galvanometer, and, after briefly describing each, shall proceed to 
the duty of simplifying the mathematical part of the subject to 
enable the realer to understand the peculiar quality of each 
kind and the difference between each. 

First on our list is the “ tangent” galvanometer. The name 
is derived from the latin tango “to touch,” but its application to 
the instrument is due to the mathematical interpretation of the 
indications which it gives. In the books there is generally no 
further explanation than is summed up in this: “The tangent 
galvanometer is so called because the tangent of the angle must 
be found and compared in cach case of deflection instead of 
taking the angle itself.” We shall presently explain the mean- 
ing of this fully, but just now have to do only with the 
principle of construction and operation. In the ordinary 
galvanoscope the gradual departure of the needle from the full 
action of the current was a necessary consequence of the com- 

parative equality in magnitude of the needle and the coil. In 
order to be aolé to measure sinall portions of a semicircle the 
needle must be of a moderate length ; a needle measuring less 
than an inch, for example, would cover a very small semicircle 
in the sweep of its point, and when this has to be divided into 
180 arcs or degrees it may be conceived how minute each one 
must be. A galvanometer constructed with a needle of 
moderate length has a coil proportionally limited, and the more 
nearly the two are equal in this respect the more does the former 
escape from the direct influence of the latter under the impulse 





of the current. In the tangent galvanometer the needle is so 
very smnall in comparison with the extent of the coil, that, being 
placed in the centre of it, it is constantly exposed to its influence 
at every portion of its deflection. ‘The coil should have a 
diameter of from ten to twelve times the length of the needle, 
so that when the latter is deflected nearly 90 deg. the current 
still passes nearly parallel to it—the breadth of the coil being 
lin., the same as the needle’s length—and the indications 
obtained are very nearly correct. Still they are not strictly 
accurate, and further, a scale for such an instrument must not 
be calculated for ordinary degrees—that is, their reading would 
mislead us as to results—but in a manner to be presently 
explained. This appears from the fact that if a certain current 
deflects the needle to 20 deg., one of double the power will not 
make it point to 40 deg., but short of it, say to 36 deg. Thus 
we see that for each kind of instrument a special scale must be 
constructed to report accurately the relative intensities of 
currents, though this departure from the use of the ordinary 
graduation is but a modification of its constituent elements 
When measured by a tangent galvanometer the intensity of an 
electric current is proportional to the tangent of the angle of 
deflection of the needle: what this means is explained further on. 

The next form of galvanometer is called the sine galvano- 
meter ; it owes its name also to the mathematical laws under 
which its indications are presented to us. When two currents 
are compared by means of this form of instrument the compari- 
son is made under circumstances which are to all intents 
perfectly fair. The enunciation or report, so to speak, given by 
the tangent galvanometer is an approximation to the truth—that 
given by the sine is true. For the coil is so arranged that, as the 
needle deflects, it can be turned after or rather with it, so that 
the influence of the current is constantly exerted on it with the 
best advantage. There is more than one form of sine galvano- 
meter, but the governing principle is the same throughout ; 
and, as a means of measuring the intensity of an electric current 
by the deflection of a pivoted magnetic needle, this alone affords 
theoretically accurate results. The principle may be illustrated 
by analogy if we suppose the person testing his strength, as sug- 
gested in the diagram, Fig. 27, in the last number, to have the 
opportunity of gradually turning as the weight recedes, thus 
pushing constantly at right angles to or directly in the line of 
resistance. 

We may remark again, by the way, that the index needle, or 
that which is visible on the dial, is not generally the magnetic 
needle, but one mounted on the same axis either parallel or at 
right angles to the true one. We have not thought it necessary 
to give a drawing of the galvanometer, because the various forms 
are illustrated in several published works. We may just say 
that an ordinary galvanometer may be likened to a little clock, 
one hand or index pivoted at its centre on the face, and inside 
hidden from view is the coil inclosing the magnetic needle whose 
movements are declared by the index. As regards pivoting 
this index parallel to the magnet, of course the movements are 
identical ; but when it is placed at right angles there is only 
this slight difference : the index being exactly at right angles 
to the true needle, its semicircular sweep will reach on the dial 
from a point directly over one end of the coil to a corresponding 
point over the other end, but its zero point, or that part of the 
scale to which it points when at rest, is of course half-way 
between ; and while the magnet at rest points from one side to 
the other of the scale—the under side—the index is up and down. 
Every movement of the inner needle is faithfully produced at 
right angles by the index ; each sweeps over a semicircle, but, 
though equal, they are different parts of the semicircle. The 
angle made by the deflection of the magnetic needle is exactly 
equal to that made by the index which reports it to our eyesight. 
These little points should be remembered, and the student can 
always tell whether in the instrument he is about to employ the 
needles are parallel or at right angles to each other by the 
behaviour of the index needle when placed either in or out of the 
magnetic meridian. If it points to UO when placed north and 
south, the index is parallel to the magnet ; if, on the contrary, 
it points to O when turned east and west, the two are at right 
angles to each other. 

The sine galvanometer is illustrated in one form in Ganot’s 
“Physics,” and in another in a French work by Boussac. In our 
description we desire only to explain the principle, which remains 
the same in every variety of form. If the explanation be care- 
fully studied its application to any special form of construction 
will be easy. 

We suppose the index needle pivoted parallel to the true 
needle, which, being directly below it, is invisible. The circular 

dial is movable on its 

centre, Fig. 28 ; the 

Ftc 28 scale is fixed, so that 

when the former is 
moved round the 
pointer P passes over 
the semicircle, 
pointing to the 
tigures. The dotted 
line represents the 
unseen coil. If a 
current be passed 
through the coil the 
magnetic needle 
tends to deflect, but 
its movement is 
checked by the pres- 
sure of the index 
against one of the 
little knobs or pins, 
A, B, Fig. 28, against which it presses with a force which is the 
measure of the power of the current over the magnet below, 
which must be limited by it. Now, but for the little knob, the 
needle would have been deflected over a certain number of 
degrees, let us say 25 deg. ; then we turn the dial, with which 
also moves the coil; until we find that when the pointer points to 
25 deg. the needle falls back from the knob and lies at rest in 
its normal position, At this event the magnetic needle is really 
pointing to 25 deg., and the influence of the current has been 
exerted with the best advantage throughout. As the coil moves 
round the needle is pressed with gradually diminishing force 
against the knob, and when it falls back from it to a point 
exactly midway between the two knobs we know that we have 
the measure of the power of the current over the magnet as well 
as if we had seen the needle deflected to the limit—in this sug- 
gested case 25 deg.—and that it would go no further. The next 
figure, Fig. 29, No. 1, will serve to show the state of affairs at 
this point, whilst at any stage of the journey the needle would 
not have coincided with the line of its normal direction, but 
would have been asin No. 2. Comparing this operation with one 
on an ordinary galvanometer, the student will see that the 
needle is practically deflected gradually, instead of at one 
momentary impulse ; and the condition of matters at any period 
of the operation when the needle was pointing to a figure between 














O and the limit (25 deg. here), is the same as would exist if we 
were to check the deflection on any ordinary galvanometer by 
planting a pin or knob in its path, with this exception, that the 
current has been kept parallel to the needle in the one case, and 
has not been able to act with uniform advantage in the other ; 
and, consequently, if each pointed to 25 deg., the two currents 
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could not be of equal force. Currents measured on the sine 
galvanometer have a proportion to each other which is reliable, 
but which we cannot explain just now. The technical law is, 
“The intensity of an electric current varies as the sine of the 
angle of deflection, not as the angle itself.’ This will be cleared 
up in a short time. 

We have remarked that the intensity of currents is inaccu- 
rately measured by a galvanometer with ordinary degrees, that 
by the employment of the tangent galvanometer we approximate 
to strict accuracy, and that a sine galvanometer gives us indica- 
tions that are correct and reliable. It may be advisable to add a 
brief explanation to these statements as an illustration of the use 
ofthe instrument. The student must understand, however, that 
we do not, in operating with a galvanometer, attempt to deter- 
mine an absolute value for that which we are measuring. As 
we suggested once before, we want to find “the intensity, 
power, effective action of the current” which we are trans- 
mitting “under the peculiar circumstances or condition of the 
circuit before us;” and we either compare, for example, one 
battery with another by consecutive operations, or compare the 
results given when observing one current or one battery under 
different conditions. Of course, in comparing one thing with 
another, the grounds on which the comparison is founded must 
not only (as we have said before) be equal and constant for both, 
but the test must be reliable. Suppose we desire to compare the 
weight of two parcels or substances, our scales must be true, and 
the weights must be what they appear, not false, or our results 
will be incorrect. If we used the same false weights for each 
parcel we should treat both alike, it is true ; but if we after- 
wards valued them by correct weights, having previously esti- 
mated them erroneously, we should find ourselves all wrong. The 
real weight of the parcels would be decided, not by the number 
of weights which were used in each trial, but by their true rela- 
tion to each other. If we found that the first parcel was 
balanced by two weights apparently a pound each, and the 
second by four such weights, we might say, “the parcels are 
to each other as the number of weights in the first case is to the 
number in the second case.” But if the weights were false, or 
the scales so constructed that their indications were not con- 
stantly reliable, the real relation of the parcels to each other 
would be declared by the true comparison of the values, not the 
numbers of the weights. If we knew that five of these nominally 
equal weights only weighed twice as much as three of them, we 
could not allow any four of them to count as double the value of 
any two. Now, the intensities of the electric currents are to 
each other as the indications of the galvanometer; the conditions 
are the deflection of the needle and the counteraction of the 
earth’s directive force. The intensity of one current is not so 
much greater than that of another as the number of ordinary 
degrees of one deflection is larger than the number of degrees of 
the other. The intensities do not vary as the number of degrees 
varies (or, in other words, as the angles which are measured by 
the number of degrees), for if one current gives a deflection 
making an angle of 20 deg., another that gives 40 deg. is more 
than double, as already stated ; but they have a proportion to 
each other which is measured by certain spaces or values, 
properties of angles which are called sines, and which are not 
exactly uniform or equal. Thus an angle of 60 deg. is sixty 
times as greatas an angle of 1 deg., but the sine of an angle 
of 60 deg, is less than sixty times the sine of an angle of 
1 deg. This portion of the subject belongs to those explanations 
which we have delayed, but which will come before us presently. 

Summing up the foregoing paragraphs, we find that the in- 
tensity of an electric current is proportional, not to the angle of 
deflection, as indicated by the ordinary galvanometer — not 
exactly to the tangent of the angle, as indicated by the tangent 
galvanometer—but to the sine of the angle of deflection, as evi-’ 
denced in the employment of the sine galvanometer. In the 
books where these instruments are described it is generally 
stated that currents, when measured by the tangent instrument, 
are proportional to the tangent of the angle, and by the sine 
galvanometer are proportional to the sine of the angle of deflec- 
tion. The meaning of this is, not that currents can really vary 
in different proportions to each other, when measured under 
conditions which allow of strictly fair and accurate testing, but 
that they afford these results when measured under different 
conditions—such as those of the relative size of the coil and the 
needle, and so forth. A very delicate pair of scales, for example, 
will enable us to compare weights which are altogether tov fine 
to be determined by a coarser instrument. We say, then, that 
the truest measure of the intensity of an electric current—more 
particularly of a powerful current—is the sine of the angle of 
deflection of the magnetic needle, poised as we have stated, pre- 
mising that the forces and conditions bearing on the question 
are taken in sucha way that the test shall be justly and accurately 
made. A test is not strictly true unless its foundations are true ; 
all its circumstances must be as favourable to the development 
of the truth which we seek to discover as it is humanly possible 
to make them. Any reserve of uncertainty prevents the deci- 
sion from standing as a true verdict. 

We mentioned three forms of galvanometer as requiring de- 
scription. The third is Professor Thomson's reflecting galvano- 
meter, a most beautiful instrument, truly philosophical in con- 
ception and construction, and most convenient in more senses 
than one. The magnetic needle in this form is a small piece of 
watch-spring, suspended by a fibre of unspun or woven silk, and 
fastened horizontally across a light circular piece of looking: 
glass in such a manner that, when in its place, the needle and 
glass hang as one flat circular piece, with its edges upwards 
and downwards. The arrangement is like that of a shilling 
having a stiff string or wire glued across one face, cutting the 
centre, and suspended in that condition, the plane of its face 
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being perpendicular to that of the horizon. The silk being un- 
spun, there is no tendency to twist, and no friction on the point 
of support. The magnet is, therefore, exceedingly sensitive, 
‘and the slightest magnetic influence will disturb it. In 
the best contrived pivoting apparatus there is friction at 
FIC.30 





the axis of the needle, but here the difficulties in that 
way are reduced to a minimum. The little looking-glass 
is suspended in the centre of a coil of insulated wire, and is thus 
subject to the action of an electric current passing through it. 
(See Fig. 30.) In 
consequence of its 
excessive sensitive- 
ness, a current affect- 
ing the needle would 
cause it to vibrate 
inconveniently, and 
the operator would 
have to wait some 
little time between 
each observation or 
occurrence of the 
passage; but this is remedied by placing above the coil a powerful 
horseshoe magnet, which overwhelms or counteracts the earth’s di- 
rective action, and when the needle is deflected it is brought to rest 
again instantly on the cessation of the current. Of course the 
mirror turns with the needle, and, by arrangement of a light and 
reflector, a streak of light is reflected through a slit from the 
mirror to a scale placed at a distance of two or three feet, accord- 
ing to circumstances. As the mirror moves one side or the 
other the little spot of light moves right and left also corre- 
spondingly on the scale. This instrument is universally em- 
ployed for signalling through long submarine telegraph cables, 
the right and left movements of the spot of light being inter- 
preted just as the right and left deflections of the single needle 
instrument for land lines. But as regards its employment as a 
galvanometer, one of its great advantages is that this spot of 
light has a comparatively wide play. It is, therefore, as Mr. 
Culley says, “ Practical Telegraphy,” page 264, “really equiva- 
lent to an index four or six feet in length without weight. When 








tena electricity, but to state briefly some of the leading 
eatures of the battery, its principles of construction, and the laws 
by which the force generated is govern 

The identity of come, whatever source derived— 
whether from the friction of certain substances, from ra- 
tion, from the chemical action set up under certain conditions, 
from magnetism, or from heat—is not doubted. It may differ in 
degree but not in nature. If it be true, as has been asserted, that 
when we eat an egg with a metal we generate electricity, 
the electricity so evolved will be identical with the flash which 
rends the oak. But certain substances, and certain combinations 
of substances, afford greater facilities for the development of the 
force than others, and it has been a part of the study of the 
modern philosopher to ascertain by what means the greatest 
amount of electrical force can be obtained at the least possible 
cost. Our subject has nothing to do with frictional or static elec- 
tricity, it is a subject with which telegraphists are not concerned. 
The well-known story of Galvani’s accidental discovery of a force 
hitherto unsuspected requires no repetition here ; nevertheless we 
are bound to ascribe to him the honour of finding that certain 
metals when converted by a fluid would develope electricity ; and 
when Volta subsequently produced a real battery by examining the 
laws of production and multiplying the combinations, he only 
followed in the path his predecessor indicated. 

The simplest voltaic combination is that in which two metals, as 
copper and zinc, having different affinities for oxygen, are im- 
mersed in a liquid capable of oxidising one of them. Under such 
conditions a current of electricity is generated upon the surface of 
the most oxidisable, and passing through the liquid is given off 
at the other metal; and if a wire connect the two plates the 
current will continue to flow through it from the receiving to the 
generating plate so long as the necessary conditions are fulfilled. 
The fact that electricity is supposed to be evolved in the generating 
jlate, but instead of being developed there ey through the 
fiquia to the receiving or collecting plate, and is there given off, 
has procured for the fatter the name of the + pole, whereas the 
— electricity remaining accumulated upon the surface of the 
generating plate has caused it to be termed the — pole. It must 
not, however, be lost sight of that the actual starting point of the 
+ current is at the zinc or— pole. The expressions + and — 
will, therefore, require no further explanation. 

As every metal its own liar affinity for oxygen, so the 
various combinations of metals capable under the conditions just 
stated of developing electricity are numerous. It has, however, 
been ascertained that those metals or substances which differ 
most in their affinity for oxygen will form the most powerful com- 
bination. The order of the substances is as follows :—Graphite 
(carbon from gas retorts), platinum, silver, copper, iron, heal, 
tin, zinc. Hence a combination of graphite and zinc forms a 
powerful battery, and, as both substances are comparatively 
cheap, this form of battery is of frequent occurrence. The great 
desiderata in a battery required for telegraphic purposes are its 
ability to overcome R (or resistance) and its constancy in action. 
The power a battery possesses of overcoming R is called its electro- 
motive force. It has been stated that the difference of affinity 
for oxygen becomes a test of the value of substances as formi 
the el ts of a battery, and this is correct so long as the liquid 





the scale is three feet from the mirror each degree of deflecti 
moves the spot of light more than an inch. The great length of 
the index thus renders the slightest movement of the mirror 
perceptible, and as its deviation never exceeds 10 deg., the 
divisions of the scale accurately represent the force of the 
current.” Of course, the longer an index needle is, the 
larger the sweep it makes, and, the wider the degrees of 
the circle must be In the above diagram, Fig. 31, the 
short line N S represents a short index, or pointer, and ISa 
very much larger one. We see that 10 deg. on the outer scale 
is on the smaller so minute that we could hardly measure it; and 
how increasingly minute must | deg. be! The effect in the case 
of Thomson’s galvanometer is the same as if we had a very 
long needle suspended without friction, and without any increase 
of weight from increased length, influenced by an enormous 
coil. We hope the student will give his attention to this beau- 
tiful arrangement, and consider how truly philosophical it is. 
Here we have electricity, magnetism, light, taking a share in 
working out useful results, and made to bear on each other, sup- 
plemented by the application of mechanical principles with the 
very best judgment and complete control. We shall return to 
this instrument more than once by and by, considering it both 
as a galvanometer and as a signalling instrument. Taken as the 
latter, it belongs to the first among the list we have suggested in 
a former impression, but we have postponed its discussion till 
we enter on submarine telegraphy. 





SOCIETY OF ENGINEERS. 
October 7th, 1872. 
Mr. Janez Cuurcu, President, in the Chair. 

THE following r “‘On Electrical Batteries,” by Mr. E. G. 
Bartholomew, mo — . 

Upon two previous occasions the author has brought before the 
notice of the Society two portions of the subject of electric 
telegraphy, viz., the line or conductor, and the instrument. The 
author, however, feels that were he to omit the third part—the 
battery— he would be leaving the subject not simply incomplete, 
but shorn of one of its most essential elements. 

The author has always regarded itas an apt illustration to draw a 
parallel between the electric telegraph and the steam engine. 
Most people have some acquaintance with the principles of the 
steam engine-—-what it is, and how it is constructed; whereas 
comparatively few have a clear conception of what an electric 
telegraph is, and how it is constructed; and it therefore appears 
to the author that some at least of the difficulty of the pam 
may be removed by the comparison. Following up this idea, the 
conductor may be cmmpenet to the steam pipe; the one conveys 
the electricity from its source—the battery—to act upon the 
instrument; the other conveys the steam from its source—the 
boiler—to act upon the engine. Again the instrument will bear 
a strict comparison with the engine, for both are mere machines 
constructed in such a manner as to be best influenced by the 
power conveyed to them. There then remains, in either case, the 
soutce of power. Now, what a steam engine would be without 
the boiler, a mere combination of inert pieces of mechanism, the 
electric telegraph would be without the battery. For this reason 
it has been thought that the battery forms a subject worthy of a 
“ithe progres f telegraph deed be regarded as depend 
_ The p of telegraphy may in: as dependent 
in a large degree upon our A em of the battery; and a may 


consider the great number of forms and constituent portions of | 


which batteries are comprised affords a conclusive proof 
that the aapestenee of the subject has not been overlooked. 
Few scientific subjects permit us to trace their rise and 
progress with that degree of minuteness and accuracy that 
electricity does, and particularly that branch of the subject which 
is at ptesent before the Society—galvanic or voltaic electricity. 
Comparatively of recent birth as a science, we are left in no dou! 

as to the fact that but little more than 100 years since the very 
existence of such an i was unknown, nor was any very con- 


siderable progress in discovery until a much later period. 
It is true that Sir H. Davy added to our stook of knowl mara 
the subject, but his were rather investigations into the effects of 


the pile than attempts to modify its character ; and we are not 
wrong in asserting as a broad fact that the improvements in bat- 
teries which have characterised late years are due in a great 
measure to the inefficient forms of batteries which existed, and to 
the necessity which electric telegraphy created for a moderately 
powerful battery, but, above all, one of a very constant kind. It 
is not, however, intended to enter into a history of the science of 


in which they are immersed remains the same. But some liquids 
act differently upon different substances, and, therefore, the order 
in which they may be most advantageously combined will differ 
according to the liquid employed :—e.g., by a reference to the list 
it is seen that copper stands higher upon the list than iron, and 
provided the liquid employed is dilute acetic sulphur or a solution 
of chloride of sodium, that is its correct position ; but if a solution 
of a salt of ammonia be used the order must be reversed. 

There are two distinct characteristics in a battery dependent 
upon the order in which the same combinations are arranged :—¢.9., 
if one pair of large plates, say, 12in. by 12in., be employed, the 
quantity of electricity generated will be considerable, although the 
electro-motive force will be small. If, however, a similar pair of 
plates be cut up into 144 pieces lin. by lin., and the 144 combi- 
nations be so arranged in 144 separate cells as that the — plate of 
the one be connected with the + plate of the next, and so on 
throughout the series, a battery is then obtained ssing 144 
ines tens quantity, but 144 times more electro-motive force. Its 
latter property is termed its tension, and is applied to the entire 
series, the electro-motive force being more strictly applied to the 
specific energy of each combination. Knowing this fact, it 
becomes easy to utilise to the utmost the materials at disposal for 
the particular object needed. 

In speaking of the tension of a battery it is usual to refer to the 
difference of tension between the extremes or poles, and to call 
one +, the other —, and these characteristics do really exist at 
the poles, although no conductor may unite them. Indeed, if a 
conductor connects them the polarity is pane for the time, 
although constantly reproduced by the chemical action ; there isa 
continuous flow of electricity from one pole to the other, and in 
this lies the great difference een galvanic, or dynamic, and 
static electricity. It has been stated that the tension of 
a battery is increased by the number of combinations connected 

her in series ; its quantity, however, remains the same as 
that of one only of the combinations in the series. This may be 
explained as follows :—Assume the tension of a single pair of 
plates to be T when connected in series, that is + of one lot to 
— of another, the tension of each being T, the tension of the first 
pair on to the next, and adding its own tension to that of 
the second, the result is 2T, and for any number nT; the size of 
the plates remaining, however, the same, there is no increase of 
uantity. But if all the + plates are connected ther, and all 
the — plates, no increase of tension results, but we have n Q — Q, 
being the quantity in each pair. The effects of Q and T are 
different in some respects. If it is desired to obtain heat we re- 
tain 1 plates, because Q being large, the conductor cannot 
convey the whole, and the endeavour of the electricity to force its 
way through produces heat, .The inability of a conductor to 
convey all the yey! may result from three causes: a low 
specific conductivity in the material composing the conductor, a 
small sectional area, or a very large conductor. If, however, it is 
desired to overcome resistance, it becomes necessary to diminish 
Q and increase T, Thus the electrician has at his disposal the 
means of suiting his battery to the requirements of the case. 

A desirable object in all voltaic combinations is to utilise all the 
electricity developed. If a plate of pure zinc and a plate of iron 
be immersed in dilute ac. sulph., no chemical action will ensue 
unless the plates are connected, but if they touch, either directly 
or through the medium of a conductor, action immediately ensues 
on the surface of the zinc, a copious discharge of hydrogen bubbles 
escapes from it, and ually the metal is dissolved, sulphate of 
zine being formed. Stress has been laid upon the necessity of the 





zinc being pure, but pure zinc is difficult to ol 3 the zinc of 
commerce is always more or less mixed with foreign substances, 
and, if impure, an action is set up locally upon its surface irre- 
8 ive of its connection with the other plate, because a number 
of small galvanic circuits are formed upon it, and the result is the 
rapid consumption of the zinc, without any beneficial result. 
This local action must be carefully guarded and in order 
to do so it is usual to amalgamate the zinc with mercury ; by this 
means the foreign and detrimental particles are covered, and the 
surface homogeneous. 

The action within the cell of a battery may be briefly explained 
thus :—When the current flows ae the liquid from the nega- 
tive to the positive _ the water with = se ape is oe 
becomes decom; the oxygen upon ting wi' 
the ene forming an pet ay which the acid converts into 
a sulphate, the hydrogen being set free in bubbles, not however 
until it has reduced some of the sulphate of zinc into a metallic 
state, which, unless prevented, forms upon the surface of the 
copper, and thus gradually converts the battery into one in which 
the two surfaces are similar, and therefore inoperative. There 
is yet another action set up in a battery under certain conditions, 
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and it is due to the hydrogen which is set free. This gas passes 
over to the copper, and has a tendency to adhere to it ; it is then 
found to alter its electrical state, and it becomes polarised. These 
two sources of deterioration, the deposit of zinc wu and the 
polarisation of the copper, must be prevented in o to render 
the action of a battery constant, The method by which these 
objects is best effected is due to Daniell, and hence a battery in 
which the arrangement is carried out is called a ‘‘ Daniell.” It 
consists of a porous diaphragm in between the two metals, 
and having a strong solution of a salt of the metal itself upon that 
side of the o_o in which the copper plate is placed, together 
with some of the undissolved salt in crystals. By this means a 
constant electrolytic action is maintained, which resolves the salt 
(sulphate) into its constituents, the metal becoming deposited 
upon the plate, which hence always retains a surface perfectly 
ean and bright. 

A battery so constructed presents the following action, so long 
as a conductor unites the two metals:—The zinc is attacked by 
the ac, sulph., the water of the solution being decomposed ; first 
oxide and then sulphate of zinc is formed, the hydrogen passes to 
the copper, decomposes the sulphate of copper, and deposits it in 
a metallic form on the surface of the me At the same time 
the acid constituent of the copper andsulphate passes to the zinc and 
continues the action upon that metal, The whole of this action 
ceases directly the connection between the plates is broken. 
From what has been stated it is evident that the development of 
electricity under the conditions named is obtained at the expense 
of the zinc and the sulphate of copper; and in order that this 
development shall be continuous a supply of the sulphate of 
copper in crystals must be maintained, for if this ceases the 
po of zinc, which in small quantities is always sure to pass 
over into the copper side of the diaphragm, will become deposited 
upon the copper, one of the sources of error which it has been 
stated must be avoided. Other precautions have to be observed 
in the maintenance of uniformity, and in the development of the 
greatest amount of electricity, but those stated are of the 
greatest moment. 

Passing from the Daniell to other combinations for the develop- 
ment of electricity, the Smee battery deserves special notice. In 
this battery a plate of zinc is immersed in the same 
cell with a thin sheet of silver, upon the surface of which a 
coating of platinum is deposited by electrotyphy. No diaphragm 
is required in this battery, and the liquid employed is ac. sulph. 
diluted with water in the proportion of about 12 to 1 of acid. 
The platinum is deposited in a finely divided state, and presents a 
sender of points which facilitate the passing off of the hydrogen. 
This battery is vi energetic when the plates are connn 
after a riod of rest, but for continuous action it is 
feeble. ere great energy is required the Grove battery 
becomes the most valuable of all combinations. In this arrange- 
ment amalgamated zinc and sheet platinum are employed, sepa- 
rated by a porous diap! The zinc stands in a strorg solution 
of acid sulphur, and the platinum in pure nitric acid. e action 
is as follows :—The hydrogen element of the decomposed water, 
instead of passing over to the collecting plate and forming upon 
its surface, is entirely suppressed by the nitric acid, which becomes 
slowly deoxidised and converted into nitrous acid, which 
off in dense red fumes. This is a serious drawback to the use of 
this battery. 

The “ Marie-Davy ” battery, which for a long period was exten- 
sively employed on the Continent, consists of zinc and carbon, and 
the liquid employed is a solution of the white crystalline bisul- 

»hate of mercury. Its tension is high, being at twelve to eight of 
Daniel's. One of the most valuable batteries for telegraphic pur- 
poses, where a constant current is not required, is the Leclanché. 
It consists of a zinc rod placed in a solution of common chloride of 
ammonia—sal-ammoniac—in which stands a porous pot containing 
a piece of carbon surrounded by a mixture of gas carbon and a 
peculiar form of peroxide of manganese broken into small pieces, 
but separated from any powder. When the battery is in action 
chloride of zine is formed, which is soluble in sal-ammoniac, the 
peroxide of manganese is reduced to an oxide, and ammonia is 
—_ When the sal-ammoniac has become nearly removed from 
the liquid it cannot dissolve the chloride of zinc, and the liquid 
becomes milky ; more of the salt must then be added, 

In a battery consisting of many plates in a series all the plates 
should be of the same size, and all the cells in the same condi- 
tion, as one faulty cell will not onlyrobthe entire series of the value 
of itself, but will injure the action of the whole. Every cell of a 
battery should therefore be periodically tested separately, and if the 

pay S any one cell be less than the average of the others it 
should rejected or remedied. The battery itself, although the 
source of power, yet possesses resistance to the passing of its own cur- 
rent. The resistance of a battery may bemeasured by the following 
method :—Connect a tangent galvanometer in circuit with the 
battery to be measured, and by means of a shunt reduce its deflec- 
tion to, say, 30 deg., which note. Then add more resistance to 
the circuit until the deflection is reduced to one half—in other 
words, double the resistance of the entire circuit, Then measure 
the R of the circuit without the battery, and deduct it from the 
R last added; the remainder will be the Rof the battery :—e. g 
let the R of the galvanometer in the first instance be 40, then if 
an extra R or so be required to value the deflection, the R of the 
battery will be 40. 

Any pe to wer some of electrical ame Toateapenee Ted 
telegraphic purposes as for resistance magnets m avoii 
reference having been made to them in a previous paper read by 
the author before the Society. It is only necessary to add that 
as the battery is one of the great elements of expense in the 
maintenance of a telegraph, any form which reduces the cost with- 
out detriment to its efficiency is desirable. Batteries are required 
for various eee. In block si ing a constant current is 
required, and the battery wastes more rapidly, the cost of main- 
tenance being in a well constructed battery proportionate to the 
work done ; whereas others require only to Ve used at intervals, 
and to display great energy for a brief period. 





THE BRIGHTON AQUARIUM.—Twenty extra tanks, of which six 
are to be for the exhibition of fresh water fish, will shortly be 
added by Mr. Lord, the manager of the Brighton Aquarium, and 
will be stocked and opened for public — in about a month. 
The fernery is to be much enlarged by the removal of the north 
wall of the conservatory, ——— the range of columns on which 
the roof is supported, and the es, A considerable extent of 
space, of triangular shape, and the whole length of the conser- 
vatory, will thus be added to the rockery, and will much increase 
its effectiveness. The column will be eventually concealed 
by palms and oo plants, which will, of course, 

uire some time for development. Specimens of reptile 
and other forms of animal life will probably be ng ag 
in the extra space to be taken in. The great con- 
taining 100,000 gallons of water, and amongst many other curious 
inhabitants, the 200 lb. weight turtle, that exercised the physical 
powers of five men to place in the tank, is, as may be supposed, 
one of the chief attractions. George is said to have been 
exercised by the problem how the apple got into the dumpling ; 
a somewhat similar wonder may na’ the min 
of the visitor to the Brighton Aquarium, viz., as to how the smoke 
escapes from it, no chimneys being visible. A visit to the 
room under Mr. Lord’s guidance, where the power is for 
pumping the water and compressing the air for the tanks, and 
where the heat is supplied for the warming sufficed to 
show that the smoke is carried off by a flue that crosses under the 
oe or discharges by a stack in a back region on its north 

e. e establishment of the aquarium is not, we find, an 
unmixed good to Brighton. Shrimps enter so largely into the 
dietary of the denizens of the tanks as to have been entirely with- 
drawn from the bill of fare of inhabitants and visitors, who are 
able, however, to bear up under this deprivation, 
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LEACH’ IMPROVEMENTS IN SCREW PROPULSION. 
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remaining in the screw shaft, and 
lowering the propeller overboard, | 
it may be shipped in a few | 
minutes, 

The following is a more precise 
description of the invention :— 
In the drawings, Fig. 1 repre- 
sents part of a ship’s quarter with 
the propeller in place ready for 
use ; Fig. 2 is another view repre- 
senting the propeller unshipped 
and being hauled up on board | 


by means of the rope ©. The | 
boss P of the propeller 
and also the propeller shaft 


» 


are shown in section in Fig. 2, 
and also in some of the de- 
tached figures. Through the 
central part of the propeller boss 
P a taper hole is formed, as 
shown in Fig. 2, to correspond | 
with the taper end E of the 








We illustrate above an improved system of shipping and un 
shipping screw propellers, the invention of Mr, George Leach, of 
Leeds, as fitted to his cutter yacht Dewdrop, The system is in- 
tended especially for use in vessels fitted with auxiliary screws, 
and is so superior and effective that it deserves the particular 
attention of the proprietors of such ships, while for yachts it 
appears to be admirab'y adapted. For example, the Dewdrop’s 
sailing powers have been in no way impaired by the little vessel 
being fitted with twin screws as shown, The nature of the inven- 
tion will be understood in a moment, The propeller shaft is hol- 
low, and the screw is held on at the end in clutches by a wire rope 
passing down the hollow shaft. This rope consists of eight, 
ten, or more. wires, about one-vighth of an inch thick, Taid 
parallel, avd carefully strained so that cach shall do its own 
share of the work, To the outer face of the propeller boss 
is secured a light wire rope by a swivel joint. To disconnect the 
propeller the inner end of the shaft rope is set free, except that 
it has a light wire line attached to it. The outer rope is hauled 
upon, and the screw is lifted on deck. By hauling on the line still 








hollow shaft D on which the pro- | 
peller is intended to be mounted | 
when in use. This taper hole is | 
enlarged and extended at the 
front or leading end of the) 
boss into a trumpet-mouthed 
shape, for the purpose of faci- | 
litating the entrance of the | 
taper end E of the shaft D and | 
guiding it into the boss P. In| 
the after or outer end of this | 
taper hole there is « socket, 
into which is screwed a plug 
to which a wire rope b or 
other equivalent device is s€cured, and passes out through the 
trumpet-mouth and through the hollow shaft D into the vessel. | 
Another rope C is attached to a ball C!, Fig. 5, which works in a | 
Beye socket ; so that when the propeller is detached from the | 
shaft D it may be suspended by the two ropes B and C. The rope B, 
onissuing from the trumpet-mouth end of the boss P, passes through | 
the hollow shaft D to the inside of the vessel, and is secured there 
in the manner hereafter explained, so that by hauling upon this 
rope B the propeller may be drawn upon the taper end of | 
the hollow shaft D and securely held there, and afterwards | 
jammed up tight by the screws or nuts L, Fig 3, or other mechani- | 
cal devices placed inside the vessel, as hereinafter explained. 
The tightening of the rope B is effected, as before mentioned, | 
by means of the compound jam nut L, shown detached and in | 
pieces at R,O,N,M,L, This nutis composed of a split nut O, which | 
fits on and screws on to a screw at the inner end of the rope B, as 
shown at L. The split nut O is also threaded externally to receiye 
the nut M, which when screwed on toit holds the parts O together, 
and causes the inner thread of the nut to fit and work on the screwat | 
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the end of the rope B. Then by screwing up the compound nut L, 
as shown in the dtted view, Fig. 3, the rope B is drawn in and 

tightened, and the boss P of the propeller is held securely on the 
| end of the hollow shaft H. The propeller shaft D when in place 
| —_ to be connected with the driving shafts I of the engine in 

order to work or rotate the propeller. To this end the hollow 
shaft D is permanently fixed in the part of a coupling (shown 
detached in Fig. 3), and when these parts are secured in place 
by the bolts K, K, the propeller shaft D will be connected to and 
made to rotate with the driving shaft I. The wire rope Bis made 
nearly to fit the hollow propeller shaft by being ‘‘served” or 
coated in the ordinary way, or otherwise covered so that little or no 
water will be admitted through the hollow shaft into the vessel. 
The propeller shaft is enclosed within a sleeve shaft, and the two 
shafts pass through and are supported by the long stuffing box 
F which passes from the inside to the outside of the vessel. In 
order to prevent the propeller from slipping upon the taper end of 
the inner hollow shaft when the shaft is being rotated the outer 
end of the sleeve shaft is provided with a clutch piece formed as 
shown in Fig. 2 at D, which is a detached view of the end of this 
shaft. This clutch fits into a corresponding clutch in the pro- 
peller boss. The end of this same outer or sleeve shaft is 
coupled with the driving shaft I inside the vessel by means of the 
coupling, and it revolves simultaneously with the inner hollow 
shaft. When it is desired to unship the propeller the strain 
upon the hauling rope B must be relieved, and the outer shaft D 
driven out against the boss of the propeller, so as to ease off the 
boss from the tapered extremity of the inner shaft E. This is 
effected by removing an intermediate shaft which connects the 
propeller shaft to the driving shaft I, as shown in the engraving, 
or by di ting the pling Supposing that this 
couples the two shafts D and I directly, the shafts D 
and. I may then be pushed forward in their long tubular 
bearing, and access obtained to the tightening nuts L, 
It will be seen that the couplings are connected together 
by means of the hinged bolts K, K, which drop into notches 
in the flange of the coupling, and are held secure by the 
tightening nuts at their ends. ik will only therefore be necessary 
to loosen the nuts of the hinged bolts K, K, and throw back the 
latter, and the two |parts of the coupling may then be drawn 
asunder, and access obtained to the inner end of the rope B, which 
has a screw hole T tapped therein, as shown in the detached view, 
Fig. 2. By this device an additional length of rope G 
may he temporarily connected to the end of the rope B, When 
the additional rope G is thus connected with the rope B the 
tightening nut L may be 1 d and ed from the rope B ; 
then upon turning the nut H which works on a screw on the end 
of the sleeve shaft the latter will be moved forward on the 
soaft KH, and will ease the boss of the propeller off the taper end of 
the shaft b, and allow it to be hauled am the rope C. ‘The ball- 
and-socketrope C', ay oe then suffice to haul 
deck, where it may be detached from the ro hich has been 
drawn through the hollow propeller shafts the interior of 
the vessel. Fig. 4 shows a different arrangement for taking large 
sailing ships out of calmsby the aid of a donkey or hoisting engine, 
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STREETER’ PATENT CARRIAGE INDICATOR. 


Mr, Srreeter, of Conduit-street, has recently patented the 
‘ingenious indicator illustrated in the accompanying engraving. 
This apparatus is intended to supe ede the check-string, and con- 
sists of a dial fixed on the dash." with the words “‘ right,» 











In the carriage js a similar dial over which 
a handle works. The handle is connected by a light chain, as 
shown, with the hand in the dash-board dial, and thus any one 
inside the carriage can telegraph his orders to the coachman with 
the utmost possible ease. The arrangement is very practical and 
simple, 


** left,” “ home,” Xe. 








THE WHITWORTH GUN AT SOUTHPORT. 
(From our Special Correspondent.) 
Liverpool, October 9th. 

YESTERDAY (Tuesday), on the sands near Southport, Sir 
Joseph Whitworth commenced a programme of experiments with 
his new 9-pounder gun, which both those who regard his system 
with distrust and those who favour it, must look upon as very 
remarkable. 

The peculiar claims of this gun depend mainly on the 
excellence of the metal of which it is made, advantage being 
taken of it to enlarge the powder chamber and shorten the 
cartridge, in a manner exactly analogous to the alteration which 
took place in the service small-arm Boxer-Henry cartridge for 
the Martini-Henry rifle, but for a different purpose. In the 
small-arm rifle the object was simply to obtain a shorter 
cartridge with which it was more easy to load, and which was 
a better form for packing. In the Whitworth gun the design is 
much more ambitious, being to enable the gun to Lurn a greater 
charge of powder than was tormerly possible, and thus to increase 
its power, while at the same time the bore is lengthened end the 
total length of the gun unaltered. The length of the powder 
chamber is 6°8in., the. diameter is 3'4in. Obviously a veut 
striking near the centre of a cartridge occupying this space 
would eause the ignition of the charge under very favourable 
circumstances, and the powder might be expected to be com- 
pletely consumed without any of the special arrangements 
formerly employed by the inventor in large cartridges. Sir 
Joseph, however, does not confine himsel* to the capacity of the 
powder chamber proper in all cases. This gives the usual charge 
of 2} 1b., which he employs. For special work he adds another 
4 1b. in the form of a nose which enters the bore, the shot being 
made to pa.s rather further forward. By this means the pro- | 
jecting power of the gun is greatly increased, the charge of 23 Ib. 
uhrowing into the shade the 13lb. charge of the service 9-pounder 
muzzle-loader, which, as your professional readers are aware, 
superseded a breech-loading 9-pounder with a charge of 1} 1b., 
the powder employed in all cases, including the Whitworth 
gun, being the same, that is, the service “rifle large grain.” 
The bore of the Whitworth 9-pounder is of the usual form, being 
approximately hexagonal, measuring from angle to angle 2°72in., 
and from side to side 2-47in. The length is 8ft. The pitch 
of rifling is 1 turn in 50in., or about 1 in 18 calibres. The 
weight of the piece is 8? ewt., and that of its carriage, which is 
iron except the felloes and spokes of the wheels, is l0cwt. 1 
have said the gun obviously has greatly increased power, but it 
hecomes necessary to show that this is not obtained at a sacrifice 
of safety or inconvenience in working. With this object the 
programme, after giving experiments for range and penetration, 
embraced a peculiar one to test the strength of the gun, which 
I shall notice in its place. 

Indisposition preventing the attendance of Sir Joseph Whit- 
worth, Mr. Leece acted for him, commencing the experiments 
for range at about the appointed time, 1l a.m. Ten rounds 
were fired at 10 deg. elevation, six rounds at 40 deg., and lastly 
five at 3deg., the details of which I tabulate below :— 

First FrvE Rounps CoMMON SHELL ABOUT 10IN. LONG, TO 

WEIGH 9LB, WHEN FILLED. 
Blind Shell at 3 deg. with a charge of 2}lb. R.L.G. Powder. 





Range. flection in feet. 
ton. Right. Left. 
1928 .. ‘<e w 0 
1911 se 
2030 — ec ce ee . & 
1860 B ic ce Se 


1925 oo oe, os ee JB co. -ce- ce 20 ve 
Blind Shell, sume kind as above, fired at 10 deg. with a charge of 21d. 
R.L.G, Powder, 
1} 
4 


ae 
4468 
4357 
4339 
4300 
4468 
4431 
4251 
4350 .. 
Oe oe aera 
Solig Shot, + digmsters long, i125 1 ., ¢ 40 
eee Powder. 

10,326 so. 
10,100 40 
10,305 46 
10,304 47 
44 


etter ett 


- - 


dawy., © hack 


- oe 4 oe ef 





Ege a ye 
obtained in each case was 1931 yards at 8 deg 


The mean range 
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4359 yards at 10 deg., and 10,227 yards at 40deg., which is the 


elevation giving the maximum range with this gun. 

The wind was not very favourable, being rather strong from 
the right front. Its effect on the projectiles is peculiar. It may 
be seen that at 3 deg. it as nearly as possible counteracted the 
tendency of the projectiles to throw to the right from their 
rapid spin—out of the five fired one falling in exact line and two 
on each side of the line. At 10 deg., however, the wind more 
than counterbalanced the spin, and all the shells threw left ; 
while, on the other hand, at 40deg., they all carried to 
their right. My immediate business is not to theorise, 
but to deal with the facts ; but I must not pass on without 
comparing these ranges with those obtained in the recent trial 
between the Prussian 9-pounder and our own at Shoeburyness. 


The Prussian breech-loading gun, with a firing charge of | 


1 lb, 1°6 0z.—a projectile of 9°37 lb. weight—obtained, at eleva- 
tions of 2 deg., 5 deg., and 10 deg. respectively, ranges of 1043 
yards, 1934 yards, and 3049 yards; and our own service 
muzzle-loader, with a projectile of 9lb. and a charge of 
1lb. 1202, under the same conditions of elevation, ranged 
to 1131 yards, 2171 yards, and 3480 yards. These eleva- 
tions in two cases are, unfortunately, not the same as those 
at which the Whitworth was fired. At 10 deg. however, 


it may be seen that the latter, with an excess of charge of 4 lb., 
beat our service gun by 879 yards ; while at 3 deg., with a com- 
parative advantage of 1 lb. = 1°4 charge and a lighter shell, it ob- 
No 


tained about the same range as the Prussian gun at 5 deg. 
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45 


| to catch splinters, &c., moving laterally from the plate, The pro- 
jectiles were steel, being made from ingots bored out. There is 
a common impression that they, like the shell and shot fired for 
| range, are cast in sand, which we understand are only sub- 
| jected to little or no trimming, the sand being removed 


| by a brushing process. It is unfortunate that such an 
| Lupression should exist. To cast a shell hollow which would 





| have the properties exhibited by the shells fired by Sir 
J. Whitworth against plates would be a triumph of manu- 
facture which at present would be regarded as marvellous 
indeed, Special attention being naturally attracted by such 
reports, feelings other than those of the admiration due to the 
shells from every one are occasionally called forth when 
it is discovered that the shells have tool marks in the inside. 
I am glad to take this opportunity of saying that on my 
| inquiry, the shells were represented to us to be just what 
| they are, made from a solid ingot, so that the fragments of the 
| projectile which broke up were not needed to explain any 
| problem, except perhaps that of how, under these circum- 
stances, such good metal is produced, and this problem 1s not 
one to be explained by an inspection of fragments. 

The weight of these shells is 15 lb. 14 0z., the length 13}in., 
or five diameters. At about 3in. from the front-they taper from 
their full calibre down to ljin. diameter, the end being flat. 
They were fired empty. The firing took place at 200 yards 

}range. The first round struck a spot nearly 6in. below the 
chalked bull's-eye. The shell penetrated to a depth which can 
























“Vy YY 
yyy 
VU 


N WG ASG 











SN 



















lubrication was used, but I reserve the question of serving and 
working till the conclusion of the experiments. The trial for 
vafety or endurance was next made, being taken out of its order 
on the programme, 

It was as follows:—A cylinder of Whitworth patent com- 
pressed metal resembling the breech portion of the 9-pounder 
gun, except that the breech end is closed by a screw instead of 
a wedge and gas check, &c., had the part corresponding to the 
bore closed by a second screw plug. The arrangement is shown 
in Fig. 1. The intention is to represent the explosion of a small 
charge in a gun completely plugged wp by a projectile which has 
been jammed close home to the charge. At either end of the 
charge, which consisted of a cartridge containing 14 1b. of powder, 
was placed a copper cup somewhat resembling the cups employed 
with the service Armstrong, which was filled up with a lubvri- 
cant of wax and tallow, to facilitate the opening and examina- 
tion of the chamber after firing. 


























Fig. 4. Fr 
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On exploding the charge the entire gas rushed through the 
end containing the vent with a noise something between that of 
the explosion of a gun and the roar of a rocket, the cylinder 
itself recoiling in the opposite direction about 32in. On un- 
screwing the vent piece, which was performed easily, the only 
effect perceived was an enlargement of the vent from ‘lin. to ‘2in. 
in diameter. The copper cups were forced hard home, and had 
done their work well ; the lubricant in that one towards what 
we may call the projectile screw plug had apparently in a great 
measure remained intact and unmelted, but it is of course easy 
to conceive that it melted and reset in precisely the same posi- 
tion. The cylinder was tested by special gauges, and found to 
be unaltered in form. 

The experiment of probably the greatest manufacturing in- 
terest next followed, namely, the firing at a 3in. plate of Messrs. 
Cammell at 45 deg. inclination. This was effected by inclining 
the plate to the horizon at 45 deg., and placing over it a splinter- 
proof to throw down the fragments carried upwards after 
impact. The plate was laid on wood balks fixed at the end of a 
recess dug into the side of the hill, so that banks were provided 


best be seen by referring to Fig. 2, and broke into fragments. 
The projectile appeared to take a direction tending towards 
glancing, that is, from the normal. But such change in «irec- 
tion was very slight. The appearance of the texture of the 
steel of the fragments was beautiful, and the fragments them 
St lves, like those of all good projectiles, whether steel or chilled 
ron, were comparatively cool, The plate appeared to be excel- 
lent in quality. The second round was a miss; the she!l, from 
sume cause, throwing a little high, and passing through 17ft. or 
isft. of the sandbank, it glanced upwards, and was pic -od up 
sume distance in rear of the target. The same shell wax ca.cical 
back to the gun and fired, when it struck the bull 
rather at 45 deg., and penetrated completely through the plate, 
passing teo deep into the earth behind to be reached without 
removing the plate and digging. Had it not remained entire it is 
most probable that fragments would have been felt by the stick 
inserted to probe and feel for them. The hole mule by thi 
It is depicte l 


eye lair, ot 


hell was a very clean one ipproximately in 


ection in Fig. 3. The tendency of this shell appeared to be to 
turn rather towards the direct or normal direction in its passage 
through the plate. The depth of the hole, including the burring 
up of the plate, was about Sin. ; the longer and shorter ax { 
the ellipse were fin. and Sin. This closed the experiments {i 


the day. The firing for destructive effect with shrapnel and 
case was reserved for Wednesday. 

The public trial of Sir Joseph Whitwoi 9-pounder 
was continued and completed to-lay, intended. 
following experiments remained to complete the programme 
Shrapnel firing, firing for rapidity, firing for aceurscy, and case 
shot firing. 

Soon after eleven the shrapnel firing The 
shells in general construction resemble the Boxer pattern now i 
the service (ride Fig. 5). Besides the difference in general 
portions consequent on the peculiar features of the Whitwert 


pun 
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system, the following variations exist. The Whitworth she 
head is formed of cast iron, and serewed into the lily, 
the Boxer head being made of elm wood cased in sheet 


' Bessemer metal. The Whitworth shell also is not constructerl ty 

| take a wood time fuze, the fuze hole is the general service gauye, 
but is only deep enough to take a screw percussion fuze. Ther 
are no interior grooves to form the lines of least resistance, 
which are of such importance in the Boxer shrapnel. Many 
minor differences also exist ; for example, the powder chamber is 
lined with copper instead of tin, and there is no kamptulicon- 
dise, but a thick metal one. 

The fuze deserves notice. It is simply the top portion of 
Pettman's general service fuze fitted in a short screwed body, 
that is to say, the “steady plug,” with its ring of detonating 
composition and the “brass ball,” are held in the relative posi- 
tions as shown in Fig. 5 by means of two copper suspeuding pins 
aud a lead cushion in the form of an inverted saucer without 
bottom, placed beneath them; being, in fact, the lead cushion 

, Which Mr. Pettman inserted into the “ Dyer” pattern of fuze 
| to prevent premature explosion. The action is simple. On dis- 
| charge the inertia of the pellet shears the copper pins and 
} crushes the cushion, which latter allows it to meet the bottom 
of the fuze without any rebound, the little brass ball at the same 
time falls and flies loose in the space in front of the pellet. On 
impact the pellet by its momentum fires its detonating powder 
ring against the little brass ball, and so explodes the shell, 
There is, however, an important modification in the detonating 
ring, which is covered by copper in the service fuze, but which 
is exposed in this one ; hence the conditions of action are quite 
different. The service fuze is specially constructed not to ex- 
plode against water, being intended for firing against ships, when 
impact on a wave might spoil its effect. Hence the service fuze 
will not act ordinarily on a graze ; the fuze as used in the Whit- 
worth shell is required to act sharply on graze. It is worthy the 
notice of our officers that the removal of the copper washer 
appears to make the required alteration in sensitiveness for action 
lon graze. 

The shrapnel shell contained forty lead and antimony bullets 
twenty to the pound). They were fired at a screen 21ft. by 
| 9ft., formed of three targets 7it. by 9ft., at a range of 2000 yards, 
| The wind was blowing strongly across the range. For this, or 

some other cause, the practice was a failure ; in fact, the total 

effect of ten rounds was two shells through, two fragments 

through, and about five bullets either through or struck. I 

think the record of this firing, in justice to Sir Joseph, must be 

taken as almost valueless as concerns the action of the shell, 
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His most relentless enemies can hardly attribute such a result to 
any faults in construction in the shell. They may, perhaps, 
raise the question whether the wind has any peculiar effect on 
shells with so high a velocity of rotation, causing great deflection, 
in spite of their small sectional area. For any comparison to be 
made between them and service shells, however, it would be 
necessary to fire both together. I may add, in justice to Mr. 
Pettman (who, by the way, is no way responsible for—in fact, 
we may add, in no way cognisant of—this peculiar modification 
of his fuze), that the fault did not lie in the action of the fuze, 
whatever may have been the impression at the battery; those at 
the range, where I myself was for a portion of the time, 
judged that the shells burst well and sharply within a very few 
feet of the grazing point. If, however, any doubt was felt as to 
this, it ought to have been removed by the firing of a live 
common shell of five diameters length containing 13 0z. of 
powder. Such was performed as an extra experiment, and whose 
burst obviously occurred sharply and well after graze. 

In justice to Sir J. Whitworth I should add that I saw 
very good diagrams of effects made by his shrapnel under more 
favourable cireumstances—for instance, one of 139 hits, made 
by seven rounds, at 1640 yards range, on a target only 14ft. by 
9ft., by a 9-pounder, and many others, made both by 9-pounder 
and 12-pounder shrapnel. 

The firing for rapidity next took place. This was very satis- 
factory. Five rounds were fired in 46 sec., and fifteen rounds 
in 3 min. and 34 sec., including a delay of 34 sec., caused by the 
vent having slightly closed at bottom, so as to hinder the 
entrance of the friction tube. 

Subsequently, ten rounds were fired in 1 min. and 43 sec. 
The gun was worked by six numbers, including one at the maga- 
zine and one bringing up shot ; but as it ran up in sufficiently 
nearly the same position after each round to require no laying, a 
number may be said to have been saved. 

The working was very rapid and satisfactory, no lubrication 
was required, and the gun was not very much heated. There 
are, however, two peouliarities which should be noticed, as they 
may be held to be objections. One, that a wood guide, shod 
with copper, is inserted to fill up the lower portion of the 
enlarged powder chamber and guide the shot into the bore. 
This worked well enough, but it is exactly the kind of thing to 
he mislaid or destroyed on service, as remarked by the French artil- 
lery officers present at the trial. Probably its loss wouldentail only 
comparative loss of time and inconvenience. The other feature 
which might be deemed objectionable is the form of rammer, 
or, failing that, the care of the men is the only guarantee for the 
projectile remaining in its proper place in the bore, for it readily 
passes up it ; in fact, this is a necessity with mechanical fits. and 
where the maximum charge is used, as in plate firing, a peculiar 
form of rammer is employed to push the shot the required addi- 
tional distance up the bore. The support of the breech ona 
system of bars moving vertically with an action like a parallel 
ruler was remarkably neat, and enabled the gun to move to an 
angle of 40 deg. elevation by the action of a screw rotating in a 
fixed nut, replacing in its position the ordinary elevating screw. 
Lastly, I may notice the device of laying the gun at very short 
ranges by means of a perforated piece of metal entered in the 
breech to allow a line of sight to be obtained along the actual 
axis of the bore. 

The case firing came last, and was very good. The case I 
give in section in Fig. 4. It contains eighty-three lead and anti- 
mony balls, seventeen to the pound, bedded in rosin, and held 
in a thick iron case weakened by three longitudinal cuts in the 
exterior, forming lines of least resistance. Ten rounds of case, 
at 200 yards, gave 226 hits and throughs (I can only count up 
on my own diagram 206, but it is possible to make mistakes in 
such a well-spattered target). On this I need not comment. The 
firing for accuracy was not carried out ; the wind was strong and 
unfavourable, and it was considered that the long range firing 
on the previous day had in point of fact answered the same 
purpose. 


FIREPROOF GUNPOWDER SAFES. 

Ir will probably be within the remembrance of many that 
about a year ago there was an explosion of gunpowder in a 
burning house at Chelsea, which was attended by very serious 
results. It was not an exceptional occurrence, though it was, 
perhaps, rather more than ordinarily severe, and we have certainly 
had some—probably many—such explosions since. The danger 
in keeping powder in dwelling-houses is a serious one, and it is 
not, therefore, a matter for surprise that in the consideration of 
the proposed measure for the better regulation of gunpowder 
transactions, some attention should have been given to the 
storage of powder on the premises of dealers. Major Majendie, 
whose experience as inspector of powder manufactories, added to 
that obtained during many years of responsible duty at Wool- 
wich, renders him peculiarly fitted to be a judge of such matters, 
was of opinion that the amount of powder permitted to be stored 
under the existing regulations in England, that is to say, 200 Ib., 
was excessive. He suggested that a much lower quantity should 
be fixed as the maximum, so low a quantity, indeed, as 50 1b.; but 
should it be satisfactorily shown that the dealer was provided with 
a suitable magazine, then that the quantity should be fixed at 
100 lb. Thus it will be seen, by the adoption of these suggestions, 
the question of the means of storage becomes at once elevated toa 
position of definite practical importance. 

Supposing the house of the dealer in gunpowder to have a 
yard or some open space attached to it, the element of danger is 
in some measure reduced. The powder may be placed ina 
lightly constructed magazine outside the building, which maga- 
zine would offer little or no resistance to an explosion. This 
method would certainly be preferable to storing the powder in the 
house, but that is all that can be said for it. If the house were fired 
the magazine would almost certainly follow, aud the explosions 
of comparatively small quantities of powder, even if unconfined, 
are known to produce very serious effects. We have heard of a 
case where only 25 lb. of powder were ignited, and yet two 
houses were ruined. It is obvious, therefore, that no system of 
storage can be said to be complete until it affords fair guarantee 
that the powder shall be preserved from ignition. It must, in 
fact, be kept in a fireproof magazine, or, in the case of small 
quantities, in what is practically a fireproof safe. It is true 
an objection may here be raised that if we place gunpowder in a 
safe we are increasing its destructive power in case the fire should 
ever reach it. But when this objection is fairly weighed it will 
be found to have small value. The powder could only become 
ignited in two ways—either by carelessness or accident when 
the door of the safe was open, in which case the force of the 
explosion would be in a great measure deflected or directed in 
one way, or by the safe not being really fireproof, and by the 
time this happened it would not be of great consequence whether 
the powder were confined or not, for even if it were loose and 
unpratected the explosion of any such quantity as would belikely to 

be in stock at the time would do very nearly as much damage as if 





it were exploded in a safe. Having, then, arrived at these or simi. 
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lar conclusions, Major Majendie addressed himself to Messrs. 
Milner and Co., of Liverpool, with the view to ascertaining 
whether such a fireproof magazine could be cheaply contrived, 
at the same time stating that the Home was willing 
that experiments should be made under Government authority, 
with their or any other firm’s production, subject to the makers 
themselves bearing the entire expense. Messrs. Milner and Co. 
were confident that the thing could be done, and finally four 
magazines or safes were sent to Woolwich for trial last Wed- 
nesday. 

So far we have given the facts which have led to what must 
be considered a successful trial of a useful article. We shall 
now give some particulars of the safe itself, and of the ordeal to 
which it was subjected. In appearance it resembles very much 
an ordinary office safe, except that it is constructed of thin 
16-gauge iron only, instead of thick steel plates. Shortly, it con- 
sists of a nest of four rectangular boxes, each fitting inside the 
other.with a space of lin. between each, and the whole fitted 
with a door similarly divided.* The outer shell is strengthened 
with angle iron at the corners, and the inner cases are supported 
equidistantly apart by bent strips of iron placed here and there 
where necessary. ‘The spaces between them are filled with 
alum and a mixture of alum and sawdust alternately. When 
the safe is exposed to a high temperature the water of the alum, 
in the division nearest the outside, is expelled in the form of 
steam, and works its way through small holes in the metal to- 
wards the interior. The sawdust in the next compartment 
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absorbs a good deal of the moisture, which, in its turn, is driven 
inwards ; and thus, by the division, so to speak, of the walls of 
the safe by plates of metal and layers of non-conducting ab- 
sorbent, the action of the alum is prolonged over a long period. 


| The alum and sawdust and alum may be placed in other 


order without apparently affecting the result. Thus the action 
of the safe would be expected to be pretty much as fol- 
lows :—For some time after the heat is applied steam would be 
disengaged in considerable quantity, which, filling the interior of 
the safe, would saturate the powder and deprive it of its ex- 
plosive power. This, in all probability, would be all that would 
happen in practice. But supposing the fire to be prolonged be- 
yond the steam-evolving period, it seems possible that the 
gradual rise in temperature of the safe might cause the sulphur 
to volatilise, and so still further to destroy the powder long 
before it reached its igniting point of 560 deg. However, be 


this as it may, a severe trial has shown that the powder is | 


destroyed by the steam without being expo: 
derable temperature, and it does not at all follow because two 
safes exploded that the volatilisation of the sulphur would not 
occur. We have had no opportunity of testing this, because, as 
will be seen, it is more than probable that the temperature in 
the exploded safes never reached anything like the necessary 
elevation. It did not occur inthe experiments under discussion 
simply because in two cases the limit of steam production had 
not been reached, and in the remainder the fire evidently gained 
access to the powder also before the vaporisation had ceased. 

To begin with, the opinion of the superintendents of the 
principal fire brigades in the United Kingdom was taken as to 
the time for which a magazine, to be really safe, ought to be 
able to resist such a fire as it might be exposed to in the shop or 
warehouse of a retail dealer, or in an ordinary dwelling-house. 
The highest time assigned by any of these officers in their veplies 
was six hours. Accordingly, it was assumed thatif amagazine were 
able to resist fire for six hours it would afford all the protection 
actually necessary; and the magazines which were submitted to 
trial were constructed on this basis. Captain Shaw considered 
that six hours was greatly in excess of practice, and that it was 
quite unnecessary to provide for so long a period, but it was 
suggested that as the experience of London fires, combated as 
they are by the best possible appliances and resources, was, per- 
haps, more favourable than that of provincial brigades, no harm 
would be done by allowing an ample margin of time. 

Four safes, each capable of containing 100 lb. of powder, three 
being alike in every respect, and the fourth having 6in. walls 
instead of 4in., that is to say, with six compartments instead of 
four, were placed under experiment. Magazine No. 1 was pro- 
vided with six tin canisters, such as are sold with sporting 
powder, each containing about 2} drachms of powder soldered 
up, and a little loose powder wrapped in paper. No. 2 contained 
10 1b, of powder in different tin canisters, the latter in every 
instance being variously disposed about the interior of the safe. 

A quarter barrel containing 25 Ib. of powder and headed down 
was placed on a brick in safe No. 3, while No. 4 was provided 
with 5 lb. of powder in five canisters of various kinds, and 4 lb. 
in an open barrél. Besides the powder charges, two of Negretti 
and Zambra’s registering thermometers were placed in each, and 
twenty-one bars of alloys of tin and lead in varying proportions, 
prepared by Professor Abel, and which afforded a means of 
ascertaining temperatures varying from 340 deg. to 558 deg. 
Fah. These preparations having been completed, each safe 
was placed within a ring of bricks; in the first three cases of 
7ft., and in the fourth of 8ft. 6in. internal diameter. Then 
about four and a-half tons of coal were heaped over each of the 
smaller safes, and about seven tons over the larger, and fired by 

* The engravi' accura’ one respect. 
ot ho ae eae in ee ent a eeatach pith sheen the ale at 
the safe, forming, in fact, a sill over which the door shuts. 
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petroleum. The first was lit at 10 a.m., the second at 10.30, the 
third at 11, and the last at 11.15. 

The weather during the experiments was anything but plea- 
sant, but so far as the fires were concerned it could not have been 
better. There was a brisk breeze across the level extent of 
marshland, and the rain which fell probably added to the fierce- 
ness of the flames. It was resolved that the full period of six 
hours should be given’to all, and it was therefore four o'clock in 
the afternoon before the first safe could be drawn from the still 
very “fiery furnace” in which it had been buried. The period 
of waiting had grown somewhat fatiguing, for no explosion or 
incident whatever—beyond luncheon and the photographing of 
the furnaces and bystanders—had occurred to divert attention 
from the weather, consequently there was considerable interest 
exhibited when the results of the first experiment came to be 
recorded. 

Externally the safe appeared bulged or buckled in places by the 
pressure of the steam inside, and in one corner the outer plate had 
been burned in two places, from which steam was issuing strongly. 
Internally there was no change, the paint being still fresh on 
the walls. A good deal of steam came out as the door was 
opened, and everything that could be wetted was thoroughly so. 
The powder wrapped in paper was in a state of paste, the paper 
itself being saturated. The paper wrappers glued on to the 
tin canisters was also loosened by the steam, but, with 
one exception where the soldering had probably been im- 
perfect, the powder in the canisters was in excellent con- 
dition and ignited perfectly. 
The thermometer showed the 
maximum temperature to have 
been 210 deg., and, of course, 
the bars of alloy came out 
as they went in. So far the 
trial had been eminently satis- 
factory, and there was conse- 
quently no apparent reason why 
the other magazines should not 
have behaved in an equally 
pleasant manner, but as they 
contained serious charges of 
powder, it was thought desirable 
to leave them till the fires 
abated and could be extinguished 
before they were touched. The 
opening of the remaining three 
was, therefore, postponed till the 
following day. 

The fires continued to burn 
briskly through the evening, and 
at 11.30 they were simply uni- 
form masses of intensely glowing 
coal, At 2.22 a.m. No. 2 safe ex- 
ploded, and at 5.45 am. No. 3 
followed. Thus these two safes 
sustained a test of quite excep- 
tional fierceness for periods of 
15h. 52min. and 18h. 45 min. 
respectively. Later on in the 
morning, when the remains were 

examined, it was found that in both cases the explosive effort 
had been exercised in the most marked manner in the lines 
of least resistance. The grass round the fires was marked 
in each case by four radiating arms at right angles to 
each other and corresponding with the sides of the safes, 
the fragments of which were found in the direction indi- 
| cated by the arms. This, by the way, is a striking evidence 
| of the soundness of Major Majendie’s advice, frequently offered, 
to the effect that powder manufacturers should always arrange 
| their buildings in echelon. The question now arises, Was the 
powder in these two safes exploded by the temperature of the 
interior being raised to the exploding point, or had flame found its 
way into the safe from the outside? There can be little doubt that 
| the latter was the cause, because une of the canisters of powder 
| placed in No. 2 was found at a little distance perfectly uninjured, 
and one of the bars fusible at a temperature of 482 deg., which 
had been placed in No, 3, was similarly found near its remains, 
perfectly untouched by the heat. The probable explanation 
| may be deduced from the behaviour of No.1. It will be re- 
membered that in this case a portion of the iron shell had been 
destroyed by the fire, and it is not at all improbable that Nos. 2 
and 3 were similarly attacked, and more seriously in proportion 
to the greater period of exposure. As additional negative evi- 
dence in this direction, it may be remarked that one corner of 
safe No. 4 was found to be slightly attacked when examined 
later on, and the door of No. 2, which was found near the place 
of explosion, was very much injured in one spot—indeed, the 
plate had been there quite burnt away. 

We now come to safe No.4. This was still exposed to fire when 
the time came for it to be opened during the forenoon of Thursday, 
and no doubt its safety was due to the greater thickness of its 
walls and the consequent larger quantity of alum contained in 
them. When opened the interior was found to be perfectly un- 
injured, and the thermometers of Negretti and Zambra and 
Chadburn showed 250 deg. and 220 deg. respectively—the alloys 
being, of course, unaffected. The powder in the open barrel was 
caked by the moisture to a depth of about a quarter of an inch, 
but was in perfect condition below this. The contents of 
the canisters, with a few exceptions where they had been 
imperfectly closed, were perfectly uninjured. In two or 
three the moisture had penetrated some distance, but had 
left the greater part of the powder unaffected. The safe 
was cut open, and the sawdust was found to be not even 
charred. This certainly was a most remarkable result, The safe 
had been exposed to the combustion of seven tons of coal for 
twenty-four hours with perfect safety to its contents. 

These experiments, then, have been quite successful, and it 
has been demonstrated that a safe can be made, at a reasonable 
cost, which is capable of enduring a fire much fiercer and much 
longer than—according to the opinion of all the fire authorities 
—would ever be likely to occur in practice. 
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THE INSTITUTION OF CrviL ENGINEERS.—The list of members 
of this society, corrected to the 1st inst., shows that during the 
last three months the roll has been diminished by the deaths of 
two members—Messrs, Nathaniel Beardmore and Joseph Walter 
Gale—and five associates, viz., Messrs, Edward Banfield, Charles 
Haslett, Thomas Howard, Robert Jobson, and William Sykes. 
The total numbers now on the register are, therefore, 16 honorary 

bers, 754 bers, 1122 iates, and 243 students—to- 
gether 2135. 


SourH KENSINGTON MuskuM. — Visitors during the week 
October 5th, 1872 :—On Monday, Tuesday, and Saturday, 

free, from 10 a.m, to 10 p.m., Museum, 14,617; Naval and other 
collections, 1431 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till aps Museum, 2106; Naval and other 
collections, 56 ; total, 18,210 ; nay Ae corresponding week in 








former 14,822; total from the opening.of the Museum, 
11,962,702.” _ 1. 
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RAILWAY MATTERS. 


THE Victorian ture has determined to adhere to a 5ft. 
3in, gauge in connection with new lines about to be undertaken in 

Victoria. 

In July last the Great Southern of India Railway Company 
reduced the third-class fare by one-third, and the number of 
passengers has since then increased considerably. 

THE Swiss Times says the cantonal council of Obwalden has 
- ted the concession for the construction of the railway over the 

runig Pass, and has increased the surety from 150,000f. to 
200,000f. The company will be required during the winter season 
to run a train twice daily from the terminus on the Lake of 
Lucerne to Lungern, and once over the Brunig, except is case of 
heavy snowfall. 

THE report of the committee of investigation of the Metropolitan 
Railway Company, issued on Tuesday, states that the general 
result of their labours Sma to confirm the previous report 
of Messrs. Pochin and Whitworth. With regard to the election of 
a new board, they are unanimously of opinion that it is desirable 
to reduce the number of directors to seven, and they recommend 
Sir Edward W. Watkin, Mr. H. D. Pochin, Mr. Benjamin Whit- 
worth, Mr. Andrew Cassels, Mr. J. R. Lingard, Mr. George 
Morphett, and Mr. Joseph Shuttleworth, with Mr. Waterhouse 
_ Mr. Francis Pavy (Price, Holyland, and Waterhouse) as 
auditors, 


THE report of the East Gloucestershire Company states that 
since the last meeting the bill authorising the reduction of the 
capital has received the royal assent. It is regretted that a more 
speedy mode of executing the works has not been adopted. The 
directors expected that the works would have been completed 
early in the summer; but, owing to the inclemency of the weather 
and the difficulty in procuring labour, they now fear the line will 
not be finished till the end of October. The report of the engi- 
neer states that the unfinished works are reduced to one road 
approach and about half-a mile of permanent way and ballasting, 
but the scarcity of labour and other requisites has almost pre- 
vented any progress whatever. 


Mr. Sutton, the superintendent of the Central Division of the 
London and North-Western Railway, has effected a great improve- 
ment at Birmingham. By a new arrangement of signalling there 
will be no more whistling from engines within the station, except 
that which is necessary for shunting, or pilot engines. From all 
the departure platforms telegraph wires have been laid down 
communicating with the pointsmen’s signal boxes at each end of 
the station. The signalling apparatus is contained in a locked 
box, of which the platform inspector has the key. When a train 
is ready to start he unlocks the box, and signals in what direction 
the train is going. On receiving the signal that the train is ready 
to start, the pointsman shows the signal ‘“‘line clear,” and 
the driver starts his train without any preparatory whistling. 


MonDay last was the day appointed for opening the new railway 
from Christiania, the capital of Norway, to the flourishing port of 
Drammen, which town is the fourth in size, but the second in 
importance, in this kingdom. The line was begun about two 
years ago, and has been constructed under the able superinten- 
dence of Mr, C. Pihl, the Government engineer, and champion -of 
the narrow gauge principle. For tourists this new railway will 
greatly facilitate flying visits to some of ths most renowned dis- 
tricts in Thelemarken, Hallingdalem, and the Randsfjord. 
Hitherto a regular outfit was almost indispensable for travelling 
in Norway, but some of the finest scenery may hereafter be 
viewed by using only railways and steamers, which will no doubt 
be a great boon to the many tourists who now spend their holi- 
days in Norway. 

A LETTER from Tunis in the Roman newspaper, La Riforma, 
describes the rejoicings at the opening of the African railway from 
Tunis to the Goletta. On the arrival of the Bey at Tunis he 
repaired to the principal Mosque of Sidi Marej to offer a prayer of 
thanksgiving on the occasion of theevent. Half an hour later the 
train started on its return journey for the Goletta station, 
when, on alighting from the train, his Highness examined, and 
received explanations of everything in connection with the works. 
His Highness then honoured the representatives of the railway 
by pting » which was laid out for 250 persons, 
After the a the Bey made a speech, in which he stated 
“that he was highly satistied with the quick and happy termina- 
tion of the line,and he hoped that it would tend to the intellectual 
and material progress of his people, wishing prosperity to the rail- 
way,” &c, On the 2nd September the line was opened for public 
traffic. Upwards of 5000 passengers were carried the first day 
from one terminus to the other. 


THE chairman of the great Luxembourg states that the company 
have ordered 600 new wagons, nineteen large vans. five third-class 
carriages, and twenty locomotives. Although Belgium is a free- 
trade country, they have to pay a duty of £200 for the Fairlie 
engine they have imported from England. The time has arrived 
for doubling the line throughout ; it had been doubledin three places 

near Brussels, Malins, and Arlon. They had thirty-four miles 
of double line, and must commence immediately to double it in 
other places as soon as they can get the mateials on the spot. They 
are threatened with a completing line from Givet, running nearly 
parallel with their line, but he (the chairman) thinksthe Belgian Go- 
vernment will not grant the concession for it. They have found it 
necessary to make an arrangement with the Great Central of 
Belgium Railway Company as a protective measure. That 
company have 400 miles of railway, and the Great Luxembourg 
190 miles. They have given the State line £40,000 of traffic, and 
he thinks the Government will not injure that traffic by granting 
another line; but no one can tell what a popular Government 
may do. The country is very difficult through which it is pro- 
posed to make the new line. 


Ar the half-yearly general meeting of the Great North of 
Scotland Company, held on Friday in Aberdeen, Provost Leslie, 
the chairman, said that the result of the working for the past six 
months had justified the remarks made by him on the last 
occasion—that the traffic would go on increasing as it had 
hitherto done. Since the last meeting the traffic in every 
department but one had shown an increase—that was for live 
stock, which could be easily accounted for; which was £5858 
more than for the corresponding six months of the previous year. 
The increase of the traffic for the last five years has been £40,091, 
or an average of about £8018 per annum, Considering that the 
line ran through a purely agricultural district, the continuous 
increase was very satisfactory. They had every reason to hope 
that the traffic would go on increasing in a very stable and sure 
manner, while the great fisheries along their coasts, especially the 
white fisheries, were only in their infancy. The directors had 
been using every exertion to keep down the expenses of the line, 
and he thought they had been Bane | successful. Notwith- 
standing the rise in the price of ost everything, the workin 
expenses had only increased by £960, while the traffic receipts h 
increased by £5858, Everything had been charged to the working 
expenses. The rise in the price of coal and iron had had but little 
effect on last half-year’s traffic, owing to the large stock of coals 
on hand, They would soon, however, have to face a different 
state of things. Believing that there would be a permanent 
increase in the working expenses, the directors, after serious 
consideration, had resolved to raise to a small extent the fares and 
traffic rates. They did not alter certain items that were alread 
considered high enough, but the advance was put on those which 
could best afford it. The through rates were raised by the 
clearing-house, The Duke of Richmond had employed an eminent 

i eer to report on the quality and quantity of iron ore 
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NOTES AND MEMORANDA. 





Hovzeav, from a series of quantitative experiments, has come 
to the conclusion that country air contains 1-450,000th of its 
weight, or 1-700,000th of its volume, of ozone. He believes 
that its production is due to the continuous electrical discharges 
taking place between the earth and the clouds, 

THE Great Exhibition building in London of 1851 covered 20 acres, 
and received 6,039,000 visitors. The building of 1862 covered 
28 acres, and received 6,221,000 visitors. The Paris Exhibition 
building of 1855 covered 30 acres, and received 5,162,000 visitors. 
The main building of 1867 covered 39 acres, and received 10,000,000 
visitors. The building for the proposed Exhibition to be held at 
Vienna next year will cover 25 acres; while that allotted to the 
Philadelphia Exhibition of 1876 will be 50 acres—from 250 acres 
to 500 acres are to be assigned in the Fairmount Park for the 
purposes of the Exhibition. 

Some new observations on the alternate predominance of nitrous 
and nitric acids in rain waters have been made by M. Chabrier. 
When the weather is calm and the storm distant nitrous acid is 
almost always in greater or less excess in relation to the nitric ; 
but the latter acid iv dominant in the rain of storms, especially in 
that which falls about the middle of the tempest, or when 
the wind is very high. The season is favourable to the pro- 
duction of nitrous acid when it is accompanied by calm and 
cloudy weather, by an average temperature and a high state of 
the hygrometer. It is favourable to the production of nitric acid 
when the temperature is high, the air is violently agitated, and 
the weather is dry and stormy. 

THE practice of dentistry can hardly be included in the modern 
arts ; for as early as 500 B.c. gold was used for filling teeth, and 
gold wire was employed to hold artificial teeth in position, and 
does not seem then to have been a new art. <A fragment of the 
tenth of the Roman tables, 450 8 c., has reference to the burial of 
any gold with the dead except that bound around the teeth. 
Herodotus declares that the Egyptians had a knowledge of the 
diseases of the teeth and their treatment, 2000 n.c. In Martial, 
Casseilus is mentioned as either filling or extracting teeth ; but he 
specified that he would not polish false teeth with tooth powder. 
Lucian mentions an old maid that had but four teeth, and they 
were fastened in with gold. These facts covera period of 600 years. 


THE officers of the Nicaragua Ship Canal exploring expedition 
returned to New York on the 25th of July last, having completed 
their labours for the present season. This expedition was fitted 
out by the United States Navy Department, in pursuance of an 
Act of Congress, for the purpose of determining which of several 
routes suggested was most favourable for the construction of a 
ship-canal across Nicaragua from the Atlantic to the Pacific, or 
else to find a new and better one; and in this they have been 
occupied since April last. The Sapoa route was found to be inad 
visable in consequence of the great elevation, and the Child route 
was considered to be the best, as the greatest altitude was only 
about 45ft. Explorations were being carried on along several 
lines, when the heavy summer rains set in and prevented any 
further labour. 

In a letter to the Chemical News, with reference to the cutting 
and boring of india-rubber stoppers, Mr. W. F. Donkin says : 
Dip the knife, or cork-borer, in solution of caustic potash or soda, 
The strength is of very little consequence, but it should not be 
weaker than the ordinary re-agent solution, Alcohol is generally 
recommended, and it works well till it evaporates, which is 
generally long before the cork is cut or bored through, andfmore 
has to be applied ; water acts just as well as alcohol, and lasts 
longer. When, however, a tolerably sharp knife is moistened 
with soda-lye, it goes through india-rubber quite as easily as 
common cork ; and the same may be said of a cork-borer, of what- 
ever size. I have frequently bored inch holes in large caoutchouc 
stoppers, 7 smooth and cylindrical, by this method. In 
order to finish the hole without the usual contraction of its 
diameter, the stopper should be held firmly against a flat surface 
of common cork till the borer passes into the latter. 

M. Pav Bert has drawn the attention of the Academy of 
Sciences, through M, Claud Bernard, to the great danger of 
sudden transition from compressed air to the outer atmosphere. 
He states that, when the compression has been carried to the 
extent of eight atmospheres, sudden transition is fatal toanimals, and 
particularly toman ; and that, even in cases of lower compression, the 
injuries, though not necessarily mortal, are veryserious. It hasbeen 
found, therefore, by experience, that men, having worked under a 
compressed atmosphere, should not be allowed to quit it except 
very gradually, and under full precautions as to the effects 
produced upon them. The autopsy of animals killed by such 
transition shows that the spinal marrow is reduced to nearly a 
fiuid condition, The effect is supposed to be produced by the 
gases becoming absorbed in the blood under pressure ; and that, 
when this is removed, they disengage themselves with violence, 
disturb the circulation, and produce a sort of general paralysis. 

Herr A. EscuKa has given, in the Oesterreichische Zeitschrift 
Suer Berg und Hucttenwesen, a method for the determination of 
mercury in its ores, The pulverised ore, after weighing, is placed 
in a porcelain crucible, the edge of which has been ground, It is 
there mixed with about half its weight of pure iron filings, and 
the whole covered with a layer of the latter 0°5 to 1 centimetre 
a The crucible is then covered with a weighed concave lid of 
gold having an even edge, and the depression in the cover is filled 
with distilled water. The crucible is then heated for ten minutes 
in a flame which surrounds the lower portion of the crucible. At 
the end of this period which suffices to volatilise all the mercury, 
the gold lid which has amalgamated with the mercury is taken off, 
the water poured out, and the mirror of mercury on the convex 
side washed out with alcohol, dried on a water bath, and after 
cooling weighed. The increase in the weight of the gold cover 
corresponds to the amount of the mercury in the ore. 

THE American Artisan has the following on the action of con- 
centrated ozone upon alcohol :— M, A. Houzeau, an eminent French 
chemist, has shown by experiment that alcohol may be instantly 
oxygenised. Ina flask of the capacity of half a litre, filled with 
concentrated humid ozone, he pours about ten cubic centimetres 
of alcohol, and agitates the flask for a few seconds. The alcohol 
loses its characteristic odour, gives a strong acid reaction upon 
litmus paper, owing to acetic acid formed, and gives off an odour 
of aldehyde, of which the presence is demonstrated by the reducing 
influence exercised by the liquid upon ammoniacal salt of silver. 
But what is most remarkable in the experiment is the simultaneous 
formation of considerable quantities, relatively, of binoxide of 
hydrogen. A few cubic centimetres of the fluid imparts a strong 
blue colour to a mixture of chromic acid and ether. Ether under- 
goes an analogous oxydisation when subjected to the action of 
ozone under the same conditions, but with a more rapid production 
of binoxide vf hydrogen. If these results be ret ad with the 
similar effects produced upon alcohol by the contact of other 
oxygenising substances, such as chromic acid, a mixture of 
sulphuric acid, and bichramate of potassa, &c., it is impossible to 
mistake the analogy which seems to exist between free ozone and 
ee as found in these combinations. It was this analogy which 
led M, Houzeau long ago to believe that ozone might peotehiy be 
only the primitive form of oxygen. M, H warns ists 
who have occasion to use concentrated ozone to be exceedingly 
careful not to inhale it, and states that he has witnessed instances 
where a very small quantity of it taken into the lungs caused 
sudden and violent inflammation of the mucous membranes and 
led to blood spitting. The rapid manufacture of vinegar by the 
use of ozone has recently been patented in this country, through 
the ‘‘ American Artisan Patent Agency,” by Mr. R. D. Turner, of 
this city (New York), Its utilisation in various industries is 
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MISCELLANEA. 

THE canal at the Royal Arsenal, Woolwich, is being dredged to 
afford better accommodation for colliers and other vessels which 
are taken in to unload. 

THE conference of the Amalgamated Association of Miners at 
Walsall was on Wednesday brought toa close. Newport, in Mon- 
mouthshire, was selected as the place of meeting of the confer- 
ence next year, 

Wir house coals at two pounds a ton the revived scheme for 
furnishing hot air and hot water for domestic purposes from a 
central station to be turned on in each house like gas has now the 
best chance of a hearing. 

THE Rhosddu Pit of Wrexham Colliery was on Monday inun- 
dated with water, which rose nearly to the top of the shaft. No 
men were working at the time, but fourteen horses were drowned, 
Several hundred men are thrown out of employment. 

On Monday evening Lord Shaftesbury presided at a meeting 
held in the Polytechnic, Regent-street, to inaugurate a college for 

oung men and women in place of the evening classes which have 
ong existed in connection with this institution. 

IN answer to a representation made by the clerks in the goods 
department of the London, Chatham, and Dover Railway, Mr. 
Forbes, the managing director, has increased the salaries of the 
memorialists at the rate of from £10 to £15 per annum. 

THE directors of the Nerbudda Coal and Iron Company (Limited) 
have transmitted to their shareholders a report on the Nerbudda 
properties by Mr. Charles Maynard, the manager lately appointed 
at the mines, from which they gather that, in his opinion, the col- 
lieries are a very valuable property. 

Tur foundation stone of the Watt Institution and School of 
Arts at Edinburgh was laid on Wednesday with full masonic 
honours, the ceremony being performed by the Earl of Rosslyn, 
Grand Master for Scotland. A public banquet, presided over by 
Lord Neaves, took place in the evening. 

THE Warwick Corporation, who five years ago commenced the 
experiment of sewage irrigation, on Tuesday resolved to let the 
farm, in view of the uncertainty of realising hay crops and the 
decreasing demand for ryegrass.. Up to the present time the 
receipts and expenditure have exactly balanced. 

Ir is understeod that the geological survey of Great Britain is 
about to be extended to Suffolk. Mr. Whittaker, F.G.S., of the 
Geological Survey, has taken up his quarters in Ipswich for the 
purpose of prospecting, and in a few months a staff of geologists 
will arrive to assist. Mr, Whittaker is at poem inspecting the 
geological features of the tract of country between the Stour and 
the Orwell. 

Ar the inquest on Tuesday on the three men who were killed on 
the steamship Senegal, at Liverpool, by the blowing out of the 
safety valves on Sunday morning, the jury found that the 
** gagging” of the valves was the primary cause of the explosion, 
and that the deceased were accidentally killed, but that the result 
might not have been so disastrous if the steam chest lid had been 
properly secured, 

More than twenty of the Moncrieff gun carriages and platforms 
have been despatched from the Royal Arsenal for the defence of 
the coast of Ireland and the fortifications on the Severn. It is 
understood that, in the practical trials to which the system will now 
be put, the platforms will be sunk in pits or behind earthworks, 
in preference to shielding them with masonry or iron, the 
simpler plan being not only more economical, but likewise more 
etficient. 

AccorDING to the “ Journal of the Society of Arts ” it appears 
that there are in Canterbury fifteen water-power engines worked 
by the constant water supply—namely, two soda-water machines, 
four printing machines, four sawing machines, two drilling 
machines anda circular saw, one for pumping, one for hair-vrushing, 
and one for a lathe. These water-power engines have been erected 
by Mr. John Ramsbottom, of Leeds, 


WE understand that Professor Pepper has left this country for 
a time in order to visit the chief cities of America on a lecturing 
tour, and also in order to collect materials which may be available 
on his return for the instruction and amusement of audiences at 
home. His attention will be much directed, while in the United 
States, to the recent development of mechanical and inventive 
ingenuity among their citizens — a development which has its 
gauge in the extraordinary number of American patents which 
have been taken out during the last few years. A succinct histo 
of the inventions of a given period would doubtless throw much 
light upon the other aspects of its civilisation ; and something 
like this is contemplated by Professor Pepper as the ultimate 
result of his travels, 

THE Dorset County Chronicle says:—From the proceedings 
which took ney on Monday at the half-yearly meeting of the 
Bridport Railway Company, it appears there is every confidence 
that a mine of wealth exists at Abbotsbury. The discovery of 


iron ore was referred to as a realised fact, and the point under ~ 


discussion was the best mode of transit from the mine to South 
Wales, where the ore is to undergo the process of smelting. A 
special meeting for the further ventilation of the subject was 
agreed upon. There is some talk of a tramway being constructed 
between Abbotsbury and Bridport, and the railway company are 
anxiously anticipating their ability to extend the present line not 
only to the East Bridge but also to the harbour, which has been 
a pet scheme for some years past, 


A RATHER interesting race is going on between the New North 
Clunes and the Magdala companies, in the colony of Victoria, to 
see who is to get the sum of £1000, which is said to have been 
offered by the Government of the day to the first mining company 
which finds gold at or below 1000ft. from the surface. The Mag- 
dala’s shaft is down 950ft., the New North Clunes pump shaft is 
down 1004ft., and the latter has apparently a great advantage ; 
but some people think the Magdala will get the gold first, because 
they allege that their shaft is right over the lode, and must pass 
through it either above or below the 1000ft., while the New North 
Clunes may have to drive a long way before they find golden 
stone. Then again, if the Magdala should strike golden stone 
before they get 1000ft. down, the chances are that the reef will 
have such a heavy underlie that they may not get through it 
before they go to the 1000ft., or a good deal more, 

Captain TYLER has reported to the Board of Trade on the 
accident that occurred on the 7th of September, at the Rainbro 
Hill Junction, near Worcester, on the Great Western Railway, 
On this occasion an excursion train came into collision, after 


passing the junction cabin, with a shunting goods train which was \ 


in the act of crossing the passenger loop lines, Captain Tyler says 
it is impossible altogether to reconcile the contrary statements of 
the signalman, engine-driver, guard, and shunter, as to their 
respective duties, and that it is not necessary to do so, because 
the case is only another example of the difficulties and misunder- 
standings which always arise in railway working when the 
arrangements for conducting that working are not what they ought 
to be. The siding is very awkwardly situated, in being (except at 
the extreme end of it) out of sight of the junction cabin, and it is 
therefore the more necessary that there should be a fixed signal 
applying to it, interlocked—as well as a safety point, to be pro- 
vided in place of the chock-block—with the junction signals. A 
similar safety point and fixed signal are also required for the siding 
on the other side of the loop passenger lines. In making these 
improvements it will be necessary to remodel the signal cabin, to 
provide a locking apparatus of a modern description, and also to 
connect the points ieee the sidings and the loop-line with the 

t + would be better, further, if the home signals were 





constantly on the increase, and we believe that its industrial value 
will ultimately become second to. no other substance now. known 
to chemists, 





placed on the east of the fouling paint, which is now outside af 
them on the east of the cabin. 
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PORTER AND CO’S. PATENT GAS APPARATUS AS FITTED ON 
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For a long time it has been desired to l'glt ships with gas; and 
several attempts have been made to produce an apparatus which 
will answer the purpose satisfactorsi . We illustrate above an 
apparatus which has, it is dda, satisfactorily solved the 
problem, It was first employed on board the Adriatic, one of the 
new steamers of the ‘‘ White Star” line plying between Liverpool 
and New York, and, after having been thoroughly tested on 
several voyages, during some of which severe weather was 
encountered, was found to be an entire success. Indeed, 
it is said that the motion of the vessel, so far from 
interfering with the proper working of the apparatus, seems 
rather to increase its efficiency. This was the difficulty 
which all previous inventions had failed to overcome. In 
consequence of the success of this first experiment, a similar 
apparatus has been fitted on board the Celtic, another ‘‘ WhiteStar,” 
In this vessel it is intended to fit upwards of 300 lights, about 
thirty of which will be kept burning night and day, and the gas 
employed will be manufactured from oil, The apparatus ist 
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inadmivsible on beard ship ; and this was one of the greatest diffi- 
culties that had tu be surmounted, the holder passes so ccmpletely 
intw the t unk when empty as to leave no waste space for gas which 
cannot be expelled, and when full holds double the quantity of gas 
usually contained in one of the ordinary construction—an important 
consideration on board ship, where every inch of space is valuable. 
| Ready access is given to the interior, and all danger from explosion 
or be ig odour from leakage is avoided. An indicator is 
| provided, by which the man in charge can ascertain in a momen} 
the quantity of gas in the holder; and regulate the supply of oil tothe 
retorts accordingly. On leaving the holder the gas passes through 
a governor, which regulates the flow, so as to give an uniform 
pressure at the burners, whether few or many are lighted. This 
| regulator, and also the gasholder just described, are so constructed 
| as not to be affected by the motion of the ship. Every precaution 
| is takenagainst the possibility of danger from explosion; each section 
| is insulated by iron bulkheads, and even every portion of each section 
| is letely isolated by shut-off and bye-pass valves, so that any 





of three sections, viz., retort-stack, washer, condenser, scrubber, 
and gasholder. The four first are shown in our engraving, but 
not the last. The whole occupies, including room for stoking 
and working, a space of 1600 cubic feet, or 22 tons measurement 
space, The retort stack has three retorts set over two furnaces, 


so that either one, two, or three retorts may be worked. The | 


ovens and flues are so arranged as to secure the thorough heating 
of the whole exposed surface of the retorts, which are of peculiar 
shape, and the lids are provided with diaphragm pendants, that 
the oil issuing from the syphon feed-pipes must of necessity be dis- 
tributed over the heated surface and volatilised instantaneously. 
The stack is provided with all requisite accessories, chains, and 
pulleys for the dampers, foot and ty outlet for gas, and 
«traw-off cocks for refuse. The brickwork is enclosed in cast iron 
oy and is designed to prevent radiation, and thus economise the 
ieat, and the whole is so arranged that any part of the stack may 
be inspected, cleaned, or renewed, without interfering with the 
other parts. The washers, Xc., for the purification of the gas 
after it leaves the retorts are provided with overflow pipes, so 
arranged that however heavily the ship may roll, the water is 
maintained at an uniform level. There are feed pipes for a 
supply of clean water when uired; nearly all the inery on 
top of the stack is — he holder is of novel construction, 
a combination of holder and tank, the usual water tank being 
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| one or more of them may be thrown out of use for inspection or 
| cleaning without interfering with the working of the other parts. 
| The gas produced is pure and brilliant; a jet burning one and 
| a-half to two cubic feet per hour giving a light equal to eleven or 
| twelve wax candles ; the quality defined by the London standard 
would be about sixteen-candle There are between thirty and 
| forty of these burners in the e saloon of the steamer, which 
| will be thus as brilliantly lighted as any London ball-room, The 
character of the workmanship more resembles a piece of first-rate 
mechanism than an ordinary gas apparatus, while the convenience 
and comfort of this method of lighting ships at sea are so marked 
that its very general adoption may be confidently anticipated. 
The inventors and manufacturers are Messrs, J. T. B. Porter and 
Co., of Gowts Bridge Works, Lincoln. 








DyNAMITE AND CoMPRESSED GuN-CoTToNn.—Interesting and 
highly important experiments with this important substance con- 
tinue to be made and deserve to be recorded, The other day a 
series of experiments were made under the superintendence of the 
inspector general at the Engineers’ Polygon at Arras, on the com- 
parative effects of —- dynamite, and compressed gun- 
cotton, Two wooden bri built on ro were blown up; 
beneath one of them was p a barrel containing 1 cwt, of 
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BOARD THE STEAMSHIP CELTIC, 


powder, carefully pitched outside, and an electric syark bhein* 
passed a violent explosion occuried, which produced a magnifice nt 
cascade of water, smoke, and broken timber, ‘Lhe second bridge 
was then tried with dynamite—quantity unfortunately not state! 
—which was placed in a cavity and not over one of the principal 
supports of the bridge, the consequence was that the injury done 
by the explosion was superficial, Afterwards a small charge of 
dynamite was placed on one of the trestles which support these 
military bridges, and shattered it to pieces. The next experi 
ment was very conclusive; the explosion of the barrel of 
gunpowder in the first case had left the piles intact, and the 
destruction of these piles is, of course, of the greatest importance 
to a retreating army. Several dynamite cartridges were now 
attached to a small wooden frame, which was slipped over a pile and 
allowed to fall to the bottom of the stream. When the cartridges 
were fired the pile was snapped off and shot up violently into the 
air. Another experiment was made on a large poplar. The tree 
was surrounded by a canvas collar as big asa German sausage and 
filled with dynamite, and when fired the tree was cut through very 
cleanly where the collar had been, so cleanly indeed that the 
upper portion remained for a second or two poised upon the lowe: 
and then fell with a crash. Charges of ee gun-cottonand of 
dynamite were then laid against asection of permanent way prepared 
for the purpose, and the effect of two explosions was almostidentical, 
each tearing out a piece of rail about half a yard long., When 
another charge of compressed gun-cotton was laid against the joint 
of two rails, and covered with bags of earth, the effect was far 
greater ; the ends of the rails were broken off, and the rails them- 
selves wrenched out of position. An experiment was then made 
by firing a ball against charges of dynamite and gun-cotton placed 
on a sheet of iron; the gun-cotton took fire, but the dynamite 
resisted. This result was not in accordance with former experience, 
and the opinion was that the dynamite must have become in ured 
in some unknown manner. The experiments terminated with the 
explosion of a mine containing a ton and a-half of powder, buried 
in three separate portions, at a depth of 16ft.; an immense 
irregular dome, com of earth and stone, rose majestically and 
hung for a few seconds in the air ; the soil stifled the greater part 
of the noise of the explosion, but a violent shock was felt at along 
distance, The ground was torn up in an extrao manner, 
and presented a gaping gulf 18ft, to 20ft. deep, about 100ft. long, 
and 30ft, wide, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Bovveav, Rue de la Banque. 

+ BERLIN.—Messrs. A. Asner and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Grrovp and Co., Booksellers. 
LEIPSIC.—A.ruonseE Diirr, Bookseller. 

NEW YORK.—WILiMeR and Rocers, 47, Nassau-street. 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our to keep copies. 

*,* All leiters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

X.—We are not aware of the existence of any simpler work. 

NorHino..—(1) We cannot say. (2) lf they are lurge enough and of good 
quality. (3) Advertise. 

New ZeEaALaAnp.—The gauge of the New Zealand Railway, veferred to in our 
last impression, is 3ft. bin. 

B.— The planimeter will probably answer your purpose. You can procure 
one through any good mathematical instrument maker. 

J. 8. (Woodhouse Hill).— We are unable to answer your question ; the entire 
affair is in the hands of the Oriental Banking Corporation, London. 

AMATEUR.—You will sind all the available information concerning the jet 
system of propulsion in THE ENGINEER for November 2nd, 1866, and many 
succeeding numbers. 

J. W. W. C.—Find the area open for the passage of steam through the valve, 
and calculate the quantity by the formula for the discharge of steam under 
the given conditions as to pressure. 

E. L. D. (Albert Drive).—‘* The rest are mere matters of detail ;” precisely 30, 
but it is on matters of detail that the success or failure of your scheme 
absolutely depends, All the rotary engines which have been tried, and have 
Jailed hitherto, have failed not in principle but in detail. Your invention 
is very old in everything but the details, and we cannot say whether they 
are old or not, because you have not given us any information about them. 








TANNATE OF SODA. 
(To the Bditor of the Engineer.) 

Sir,—Having seen in your impression of the 27th September the ques- 
tion—Where can I get tannate of soda? | have made inquiries and find 
that it may be procured of Messrs. Hearon, Squire, and Francis. Their 
address is 5, Coleman-street, E.C. The price, | believe, is 4s. per Ib., 3s. 
per Ib. in quantities of not less than 1 cwt., and 2s. per lb. by the ton. I 
hope this may be of service to you. P. Jones. 

October 3rd, 1872. 
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THE KIRTLEBRIDGE ACCIDENT. 

To assume that our readers do not know all about the 
Kirtlebridge accident that is to be known, is to assume 
that they never open a daily paper, which is an absurdity. 
The facts are, indeed, extremely simple. A goods train 
was in the act of being shunted at Kirtlebridge on 
the Caledonian Railway. By a mistake on the part 
of a signalman who could not see what was being 
done in the station, and by another mistake on the 
part of the station-master, who could not, or did not, 
see what was being done by the signalman, the line was 
signalled “clear” at the moment that the goods train 
blocked both roads in the act of shunting from one to 
the other. An express train of eighteen vehicles, drawn 
by two heavy engines, and running at on the down 
line, dashed into the tram. Ten persons were 
killed on the spot, another died in a few minutes after 
being extracted from the ruins ; others succumbed subse- 
quently. According to the latest reports thirteen persons 
have lost their lives as a consequence of the collision, and 
many others have been sorely maimed and wounded. This 
statement —— the loss incurred by the public. That 
suffered by the railway company may be taken as two fine 
engines but irretrievably ruined ; three carriages con- 


verted into matchwood, and a station much injured. By 
and by there will be little bills for damages, and doctors, 


and lawyers. The destruction of rolling stock alone cannot 
be set down as representing less than £5000. What the 
bill for compensation may be we shall not attempt to 
guess. We do not imagine that railway directors, as a 
rule, care much for a moderate destruction of life on rail- 
ways—that is to say, if we take the slaughter in the 
abstract. A board is, of course, decorously sorry when 
any one is killed on their line; but directors do not sorrow 
as those without hope, unless compensation has to be paid, 
or unless, compensation or not, there is a good deal of pro- 
perty destroyed. The Kirtlebridge collision presents us 
with a rare compound of death and pecuniary loss, and we 
have no doubt that the directors and the company feel 
the circumstances very keenly, and are at this moment very 
sorry indeed that they did not spend a few pounds years ago 
in putting up lock signals at Rirtlebridge, so that it would 
have been impossible to signal the line as being clear while 
it was blocked by a heavy goods train. We are writing for 
the benefit of railway directors now, and therefore we 
attach far more importance to the pecuniary cost of this 
collision than we do to the loss of life. For the first rail- 
way boards care a great deal officially; for the second, 
whatever may be the private regret of each member, he 
has no official regret whatever. We believe that if boards 
of directors could only once be persuaded that it would be 
to their pecuniary advantage to adopt every possible pre- 
caution against collision, that we should have very few so- 
called accidents, Appeals on the score of humanity are 
useless; therefore we appeal on the score of the pocket. One 
hundred pounds would probably have sufficed to make the 
particular switch which was the innocent indirect contribu- 
tor to the catastrophe, perfectly safe by connecting it with 
the distant signal. It is simply impossible to imagine an 
investment which could have been more remunerative; and 
we can assure the various railway boards in the kingdom 
that there are very many opportunities for similar invest- 
ments clamouring for consideration at this moment. We 
sincerely hope that they will not be neglected. 

There is another opportunity, however, for remunerative 
investment of, if possible, more importance than the outlay 
on signals. This investment takes the form of expendi- 
ture on the fitting of a really good continuous brake to all 
weno ged trains. We say passenger trains because 
luman nature is weak, and we cannot hope that direc- 
tors would at present see that it was advisable to fit 
up goods trains with continuous brakes. They will 
see it one day; but we shall be content for the present 
if they fit passenger trains with an efficient arrange- 
ment for stopping them within a reasonable distance. 
The 7imes, in common with many other daily papers, 
contains numerous letters from correspondents who all 
quietly assume that the Kirtlebridge collision was caused 
solely by the fact that the express arrived at the station 
two hours behind time; but, in point of fact, this had 
nothing to do with the catastrophe. If the time laid down 
in the bills could be kept accurately there would be no 
collisions, and there would be no necessity for signals. 
Signals are necessary because time cannot possibly be 
kept with minute accuracy. The chances are ten thousand 
to one that if the signal had been against the express no 
collision would have occurred at Kirtlebridge, whether the 
express was two hours or ten hours late. It must be 
borne in mind that if unpunctuality can insure a collision 
at all, it will equally assure it whether one train or two 
trains are unpunctual. Thus the collision about which 
we write might have occurred even though the express 
kept time to a minute, if the goods train did not. There- 
fore, to settle all the blame on the express is, ip this case, 
absurd, Want of punctuality is contemplated by every 
railway company, aud is specially provided for by the con- 
struction of a system of signals by which a train can be 
kept out of a station or off a section of road until the 
station or road is clear. But signals do not go far enough. 
In their more efficient shape they are worked on the block 
system, the principle of which is this :—If the driver of 
every train knew exactly where any train immediately 
before or immediately behind him was, no collisions would 
occur, provided he was not guilty of gross negligence. Itis 
practically impossible to supply this information, or to put 
each driver en rapport with his fellows. But it is possible 
to tell every driver where the train immediately before 
him is xot, and that is done by the block system, accord- 
ing to which the road is divided into sections, and two 
trains moving in the same direction are never permitted on 
a section of road at the same moment. The block system 
is, however, very expensive to fit up and to work, and it 
by no means secures immunity from accidents, because the 
signalmen may make mistakes, and drivers may run past 
the signals without noticing their indications. If, how- 
ever, the trains were all fitted with brakes by which they 
could be stopped within a distance of about 150 yards, 
there would be no collisions ; because, although a signal- 
man may make a mistake, or an engine driver may fail to 
see a signal, or may neglect to act on its indications, it is 
impossible to suppose that the latter would fail to see an 
obstruction right ahead of him, collision with which will be 
tolerably sure to cause his death. There is not an instance 
known since railways were opened, in which a man in his 
sober senses drove a train right into another train, of 
malice prepense and aforethought. The red lights of a 
train right ahead, a few hundred yards off, speak to a 
driver in language which goes straight to his heart 
as no other indication known on railways does, If 
the driver were provided with the means of utilising 
the few precious moments afforded him ynder such 
circumtances he would stop his train with as much 
certainty as he would endeavour to draw a breath of 
air if he were drowning; but in a general way the 
driver is helpless to prevent a collision if the obstruction is 
near him. The time lost in reversing ER mw and getting 
his brakes, such as they are, to act at all, is fatal. The thing 
needed is an arrangement by which the turn of a handle 
will instantaneously sledge, or nearly sledge, every wheel 
ina train ; then nota moment would be wasted. Any one 
of our readers who has ever driven an express train, or 





who has ridden on the foot plate of an express engine 
travelling at speed, knows that, in approaching stations 


the driver’s hand is always ping the regulator while 
the stoker stands by his brake. The act of shutting off 
steam is momentary. It is an involuntary effort of self- 
preservation when a signal is seen to be set against one ; the 
act of putting on the brake is quite a different thing. 
Under proper arrangements the stoker would always stand 
by one small handle while the driver held his regulator ; 
at the first symptom of danger both handles could be 
turned in a moment, steam would be shut off, and the 
brakes put on while the eye could wink. Nothing could 
be easier than to arrange matters so that the act of putting 
on the brake would open sand valves at the same 
moment on both sides of the engine. With such arrange- 
ments the fastest train in the kingdom could be pulled up 
in at most 300 yards. The circumstances are very rare 
under which it is impossible to see an obstruction thus 
far ahead, Until Captain Tyler’s report is made public we 
are unable to say precisely how far off the express was 
when the driver first saw the goods train in his way. 
The road is curved just at the station, but we are unaware 
of the existence of any railway curves in cuttings so sharp 
that a driver cannot see 200 yards ahead, and we believe 
it will be found that at least this distance intervene:| 
between the express and the goods train when the latter 
was first discovered by the driver of the former. If the 
express was running at forty-five miles an hour, or 
twenty-two yards per second, the train would require but 
nine seconds to travel this distance. It would be quite 
possible, however, to get a good continuous brake on in 


100 yards at least would be traversed by a train running 
with every wheel skidded over a well sanded road. The 
velocity ed by the train at the moment steam was 
shut off being 66ft. per second, would be the same as 
that which would be acquired by the train in falling from 
a height of 67°6ft. The total weight of the train was pro- 
bably 200 tons, including the two engines and tenders. 
The stored up energy was, therefore, 13,520 foot-tons, 
and a resistance of 13,520 tons would be required to stop 
the train in one foot, while a resistance of one ton would 
suffice to stop it in 13,520ft. If all the wheels of the 
carriages and tenders were skidded, and the road was in 
good order, the resistance would amount to about °36 tons. 
This allows 36 tons for the two tenders, 120 tons for the 
train, and about °22 as the coefficient of adhesion between 
wheel and rail. Every foot traversed by the train against 
this resistance of 36 tons would represent 36 foot-tons, 
Dividing 13,520 by 36, we get 375°5ft. as the distance 
which would be traversed by the train after the brakes 
were applied. It is almost certain, therefore, that under 
the stated conditions the train would not have run much 
over 130 yards or thereabouts. If but 100 yards inter- 
vened, however, there must have been a collision, however 
effective the brake, but the consequences of the collision 
would have been comparatively trifling, as the speed of the 
train would have been reduced to a rate which may Le 
calculated thus :—In traversing 300ft. the train would do 
300 X 36 = 10,800 foot-tons of work. But the whole work 
in it was, as we have seen, 13,920 foot tons. Deductiny 
the smaller from the larger number, we have 2720 foot-tons 
left to be accounted for. This divided by the weight of the 
train—200 tons—gives 13°6ft. as the height from which 
the train would have fallen to acquire sufficient velocity 
to store up 2720 foot-tons of energy. But 13-t. 
corresponds to a velocity of less than 3vft. per second, 
or about twenty miles per hour only. The shock 
in this case would still, beyond question, have been 
violent ; but the brunt of it would be borne by two heavy 
engines representing nearly half the weight of the entire 
train; and it is more than probable that there would have 
been no mounting of the carriages one on the other, which 
is the most potent cause of injury in collisions, 

It may be worth while to say one word concerning an 
objection which we have frequently heard urged against 
efficient continuous brakes, to the effect that they stop a 
train so suddenly that the passengers are jerked and 
knocked about. This may be quite true, and we are, in- 
deed, certain that the stopping of a train running at forty- 
five miles an hour in 200 or 300 yards would not be free 
from discomfort to those who occupied it; but it does not 
follow that, because a driver possessed the power of apply- 
ing a powerful brake at a moment’s warning, he should 
always use it freely; on the contrary, in ordinary work he 
would use it with moderation, reserving its full force for 
sudden emergencies. 


CATHEDRAL AND OTHER LARGE ROOF COVERINGS, 


WE once knew a respectable and trusted septuagenarian 
civil engineer, always deemed “a safe man,” and who had 
risen from the ranks under Telford, and who had in the 
course of years collected a large bound-up folio of designs 
of all sorts taken from executed works, chiefly of Telford 
and of John Rennie. Whenever he was called upon for a 
design, out came this folio Bible—the appropriate en- 
gineering text was looked out, and Mr. Blank soon came 
forth for, as it might be, a set of dock cranes, with designs 
line for line as the magister had designed them nearly 
fifty years before. 

It was conveniently safe practice, for had not all these 
designs been seen to answer their pu ? and it 
saved a vast deal of trouble and all calculation, which 

ight have proved difficult. But it was often expensive 
to Mr. Blank’s clients, and sometimes struck the younger 
and outside world as being “behind time ”—as when 
John Rennie’s cast iron crane jibs, or those of Telford, 
with tensile and strut members of such jibs all framed in 
oak, made their appearance after the post wrought iron 
epoch of engineering had set in. This sort of engineering, 
according to sample merely, has happily nearly or quite 
died out, but it holds its sway very much amongst the 
professors of the elder sister art of architecture. 

“ Precedent,” often ill understood as to what it really 
means, there rules supreme amongst the more mediocre 
men at least of that noble profession. “Behold the old 
paths, walk ye in them,” is very generally as much the 











about one-third of this time, while steam might be shut off 
in less than a second. Under the circumstances, the last-. 
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to teach under the roof he has reared. 

“ Art”—properly so called—fine art—is, except indirectly 
or occasionally, outside our proper province ; we shall not, | 
therefore, enlarge upon the true scope and uses of “ prece- | 
dent,” for which we may refer our readers to the lucid | 
views of Viollet le Duc, who, in the noble article “ Con- 
structions,” in his great Dictionnaire de UV Architecture, has 
well pointed out the difference between that slavish imi- 
tation of ancient methods and forms, because they ave 
ancient, which is in all nations and times a mark of the 
decay of art, and intelligent reasoning out which evolves 
its desigu with a full knowledge and feeling for the old, 
but with a clear and logical perception of the materials, 
the methods, the uses and intentions of the new. It was 
this intelligent reasoning out of their designs in view at 
once of the past, of the aim and uses of the edifice, of the 
materials, the skill of the workman, and all other concrete 
conditions as wéil, and not a mere construction by “recipe,” 
that, as Viollet le Duc has shown, really characterised the 
architects, whether lay or cleric, of the middle ages, whose 
greatest works in chateaux, town halls, abbeys, or cathe- 
drals, still satisfy the cultured man with the sense of united 
fitness, beauty, grandeur, and durability. 

We have been led to these remarks, as the question 
has risen in our minds, What is likely to be the method 
of restoration to be adopted as to the partially burnt-off 
roof of Canterbury Cathedral? Being but partially burnt, 
it is but too probable that the economic consideration of 
utilising what remains may come to the help of blind pre- 
cedent in deciding that, as heavy timbering and lead cover 
were deemed the proper thing when the cathedral was 
originally roofed, so it ought to be and shall be the right 
thing still; and so the new roof shall be as combustible 
and as constantly after a while needing expensive and 
dangerous repairs as that which has in part perished. 

Now, we might quote the very words of Viollet le Duc 
—the greatest, most practical, and most cultivated of 
medieval architects—in our support when we affirm that 
if the architects of the eleventh to the fifteenth centuries 
had had iron at their command in the facile forms and 
abundance that we have, they never would have designed 
a timber-framed roof; and we do hope that those with 
whom the decision at Canterbury may rest may determine 
upon sweeping away what remains of the partly burnt 
timber roofing, and replace the whole with a well-designed 
roof-frame in wrought iron. 

This is what acually was done with the fine Cathedral of 
Chartres, in France, after the ancient roof was burnt in 
1835, if we remember rightly. But then comes the ques- 
tion of covering for such a roof placed upon a Gothic cathe- 
dral, and upon this point, which has far wider relations, 
and ought not to be without its instructive lessons to the 
engineer as well as the architect, we purpose offering some 
remarks. The iron framing for such roofs should be 
designed upon a widely different type from that admis- 
sible or best for the exposed and visible skeleton of roofing, 
often of vast span, for railway stations, markets, exhi- 
bition buildings, &c.; in all these the covering material 
is light, and a large amount of elasticity, or even 
flexure and spread in the structure are allowable. The 
iron frame over the light and adventurous stone groining 
of a cathedral must neither grip the walls nor tend to 
spread them. It must so rest upon the walls as to accom- 
modate itself to gutter, parapet, and pinnacle, and its 
arrangement of internal parts must be such as to allow the 
freest possible space and passage from end to end over the 
groining, nowhere to be touched by iron, and for reasons 
chiefly connected with the covering, the frame must be 
very rigid, and yet its rigidity not obtained by ponderous 
scantlings and lavish expenditure of material, but rather 
by the just and mechanical disposition and combination of 
its parts. 

he designs for the iron roofing of the Houses of Parlia- 
ment, by the late Sir Charles Barry, Architect, combined 
several of these conditions; and though the frame is over- 
loaded with material—even considering the very heavy 
metallic covering—these roofs would have presented a 
very favourable adaptation of new material to Tudor archi- 
tecture had they not been marred by the unfortunate ap- 
lication of plates of galvanised cast iron for the covering. 
That adoption was the result of imperfect knowledge of the 
minuter chemical and physical properties of the material 
which is often as disastrous as absolute ignorance. Sir 
Charles Barry was satisfied with the common loose dictum 
—which even still we hear every now and then repeated 
by engineers and architects, though based upon nothing 
but imperfect observation—that cast iron rusts much more 
slowly than does wrought iron, and he had great con- 
fidence in the fact at that time much-vaunted and well “ cer- 
tificated ” of invulnerability of galvanised iron whenexposed 
to the corrosive agency of air and moisture. Of three 
capital facts he seems to have had no knowledge :—(1) That 
the air, rain, dew, and fog of our coal-burning cities acts 
very differently, and with much greater intensity upon 
iron—whether cast or wrought—than does the air and pre- 
cipitations of extra civic places. (2) That galvanisation 
(zineing) can produce but the most imperfectly continuous 
coating upon cast iron; that all iron corrodes unequally, or 
by “ pitting,” cast iron especially, and that the latter is so 
heterogeneous a compound as to initiate its own corrosion 
—so that a thick plate may rapidly eat into holes at 
places, while its general surface is little affected. (3) That 
galvanising, even when perfectly done—as it only can be 
upon wrought iron—presents but the most ephemeral re- 
sistance to corrosion when immersed in water, or when 
freely exposed to air and moisture of coal-burning cities. 

The result on the Houses of Parliament has been that 
the thick covering plates of galvanised cast iron were 
rusty and eating into holes within four or five years after 
their being laid ; and a foreign chemist—armed, it was 
rumoured, by some occult patronage of the late Prince 

Albert—was brought in to doctor them with “ Zopissa’s” 
and “granitic paints,” which, we believe, have proved in 
this case neither better nor worse than the imperfect cover 


creed of the church architect as of those who are supposed | 





a by inferior oil paints, which have resulted in providing 
t 


he satisfactory privilege to the scientific inventor of having 


a monopoly in making the outside of the platter and cup 


clean to the public eye by about an annual coat of paint 
upon the vast surface of those roofs, the local corrosion 
of which is going on beneath nevertheless. 

Let us, therefore, put any covering of cast or wrought 
iron plates—galvanised or not—out of the record for roofing 
of future city or town public buildings. We make no excep- 
tion, either of the “ Lavenant” or other enamelled iron; for 
although that thin, glassy covering is unquestionably re- 
sistant of corrosion, even in coa] smoke-loaded air, surfaces 
so treated will not bear walking over, or being exposed to 
scratches or rubbing of any sort, without loss of their pro- 
tection. Then, as to lead, we must equally repudiate it, 
though for a different reason. It must be laid upon a 
continuous surface of support. We cannot lay it upon 
any open system of rafter and purlin of iron ; we must 
“sheet” over these; and no material suitable for such 
sheeting is to be found except the old timber boarding ; 
and this alone remaining combustible upon an iron- 
framed roof, the latter would be much less likely to 
be destroyed by fire than if the frame were timber also, 
still the whole structure would not be, as it ought, as per- 
fectly incombustible as the stone groining beneath. 

The lead on Chartres Cathedral was laid in breadths of 
only about 2ft. wide between the “ rollcaps,” each sheet 
being about 5ft. long, and in thickness about 6 milli- 
metres, or nearly }in. Thus, well laid and so thick, there 
were considerable surfaces that had been laid in the thir- 
teenth century, and still prior to 1835, free from crack or 
defect. This, however, is an extreme ‘case, and does not 
influence what we adduced in a previous impression as to 
the constant necessity for patching lead roofing. 

Pure and well-manufactured metallic zine in rolled 
sheets, such as are produced so largely in Silesia and in 
Belgium, stands in a very different category from that of 
galvanised iron as a covering. In an atmosphere reason- 
ably free from coal-smoke it is extremely durable, and it 
even resists tolerably the saline atmosphere of the sea-shore, 
It is not rapidly acted upon by smoke-laden air, but yet it is 
acted on, and hence can only with hesitation (notwith- 


Continent, which have so far justified themselves) be 


The most permanent as well as cheapest and simplest 
roofs in the world have been those of the Greek and Roman 
architects, composed wholly, like that of the Pantheon, of 
brick and stone—simply a huge mass of rubble masonry, 
carried by arch or dome, and externally covered by slabs 
of stone or flagging. 

The early church builders employed this, but soon found 
out that unless the covering flagging was impermeable to 
capillary moisture, as well as the joints water-tight, the 
whole mass of masonry got gradually saturated with 
moisture, and ceilings below were injured. The method 
did well enough perhaps for a climate blessed with a long 
dry season and a fine sun all the year, but the French and 
German church builders soon found that the case was very 
different in their climates, and hence they adopted the 
excellent expedient of separating the covering of flagstones 
from their arches or groining beneath by supporting the 
former on stone purlins laid across and bedded into slender 
spandril arches sprung above the groining, so that a free 

ge for air, and also for examination and repairs, was 
eft between. They also chiselled the flags, hollowing their 
upper surfaces so as to run the water falling on them 
rapidly off towards the centre of each width, and giving 
raised edges, which were covered by stone roll caps, or by 
other expedients like the old Greek or Roman tiling. 

Thus arose those admirable roofs known in France as 
“en dallage,” of which one most instructive example to 
both engineer and architect may be seen in those of the 
clerestory roofs of Nétre Dame at Paris. The “ dall/s” 
being hand wrought, must have been expensive ; but they 
were, if of good stone, ¢.e., if not absorbent of water, im- 
perishable. They were wrought exteriorly into various 
designs, more or less, however, subservient primarily to 
their use as water-tight coverings, and those combining the 
finest play of light and shade and repetition of beauty in 
form, produced, as may be still seen in several cases, the 
very noblest architectural effects. 

That we might still roof our cathedrals without the use 





recommended for cathedral or other important roofing. It 


possesses, on the other hand, great structural and artistic 
advantages. It can be laid upon open iron roof framing 
without any sheeting beneath, and when properly laid it 
never “cracks” nor needs repair as lead does. 
not deteriorafed by the rough contact of ladders or 
boot-soles. 
mouldability when heated to about 300 deg. Fah.—to the 
production of the boldest as well as the most delicate or 
complex artistic forms of the architect; and hence is a pre- 
cious material for the production of enriched dormers or 
roof-lights, ridge or gable crests, finials, &c., as may be 
seen in mftiplied instances in Berlin and many other 
cities of Germany and Belgium, the sky-lines of which 
are, thanks to this material, often very good and striking. 
It has been alleged of zinc that in the high temperature 
and powerful currents of air of prolonged or serious con- 
flagrations the metal itself takes fire and separates into 
flying flakes of incandescent metal. That the great affinity 
of zinc for oxygen at or above a red heat may produce 
this result is certain; but we believe the instances as con- 
nected with roofing have been very rare and exceptional, and 
the evil results exaggerated, if not imaginary. Zine will 
not burn at all unless the source of heat to which it is ex- 
nosed be kept up. If a combustible roof be burnt fire- 
oe must fly about, and it matters not whether they be 
of wood and charcoal or of zine. 
certain that there is nothing either to set the zinc on fire, 


It is | 


It lends itself—through its great softness and | 





But, laid on iron, it is: 


or, if on fire, to keep up that which soon goes out of its own , 


accord, Although we prefer for all im 
more imperishable materials, we think for 
reasons that pure sheet zinc, in ample thickness, is well 
worthy the consideration of and much wider employment 
by the British architect and engineer. 

It is highly probable that the existing dangerous lead- 
covered and timber-framed outer dome of St. Paul’s might 
be removed and a new iron frame to the dome covered 
over with zine substituted, for not very much more than 
the value of the old materials, especially the enormous 
mass of lead, thickly plastered over with the solderings of 
six generations. The zinc would keep its beautiful grey 
tone of colour permanently, and not present the sooty 
blackness of the existing lead. 

We must pass on from zinc, however, to split-slates, 
now our almost univeral roof-covering. So far as dura- 
bility and staunchness, coupled with a considerable power 
of resistance to disintegration by fire go, perhaps no mate- 
rial can excel common slate naturally of good quality. In 
some of the roofing slate districts of the Continent, as in 
the Ardennes, about Angers, &c., examples exist of its use 
dating from the twelfth century, and it is known to have 
been employed in the preceding century, if not before. 
Probably no more permanent and safe roof can be devised 
than one of good Welsh “Ton” slates laid on iron framing, 
tied on with plaited copper wire, and close rendered with 
good mortar or cement at the under side. d 
The incurable defect of split-slate roofing, as applied to 
buildings of an artistic and important character, however, 
is the baldness and unimpressive character of its surface. 
The ingenuity and skill of generations of architects and of 
slaters have been expended in vain in trying to remedy 
this. In the slate regions of France and Germany split 
slating can be seen cut into all sorts of fantastic forms — 
scale-shaped, scolloped, laid in diagonal courses, laid dia- 
mond ways, and in a hundred other shapes and ways. In 
our own country and time our architects have tried the 
combination of different coloured slates, such as of the rich 
blue Welsh slate with the green of Delabole, &c., but the 
failure of all these methods to remove the bald monotony 
of a surface made up of plates so thin and with such 
splintered and thinned off edges as to refuse to give any 
relief by shadow, proves — the evili is bases. and no 
more incongruous or degradi of roof covering 
could perhaps be placed wpon 4 I and ornate Gothic 
church or cathedral than. one of. we-call “ slating,” 


rtant roofs still ; 
the above , 


aeesge.d will deny. 
standing some important decisions to the contrary on the | 





of an ounce of metal of any sort no practical constructor 
Very light spandril ogival arches in 

rick and Portland cement, with the extrados filled up to 
the line of the roof pitch or surface, and crossed at short 
intervals by purlin bars of sawn Welsh slate, could be 
covered in at once with sawn slate, “ dal/s,” rolls, and ridge 
caps. 

But with our existing mechanical and other resources we 
can do still better. We may cover a stiff iron-framed roof 
with suitably formed “ dalls,’ machine wrought in Welsh 
or Irish sawn slate, that shall possess all the beauty and 
character of the ancient examples. 

Slate slabs of 5ft. or 6ft. long, by, perhaps, half that in 
width, of, say, one and a-half inches in aadesen, could be 
at a cheap rate hollowed down by revolving cutters, so as 
to leave the needful raised edges round the sides and ends 
at whichever surface of the slab required, and raised or 
incised ornaments might be thus produced at the same 
time in endless variety on the exposed surfaces. When 
finished the average weight of the slab: would be only about 
that of an equal surface of, say, three-quarters of an inch to 
an inch in thickness, and such slabs would remain steady 
in place in the highest winds by their own weight. We 
suggest this not only to our architects, but to those 
interested in our great slate industry, to whom it would 
rapidly give a new and lucrative branch of trade, for such 
machine-made slate “ dalls,” or tiles, as perhaps we might 
call them, would soon be valued by the architect and 
builder for the roofs of many other classes of buildings as 
well as ecclesiastical ones. The colour or tint of slate, 
whether blue or green, is not liabl+ to much objection, and 
here we should obtain what slatiny wants—fine play of 
surface lights and well cut shadows. The reference to 
colour, however, suggests to us that in the existing state 
of our ceramic arts, flat glazed tiles, quite as large as 
“dall” slabs, could be ily produced by our potters 
were the demand for some of them once assured. The giving 
a light—white, grey, or buff—surface colour to large tile 
slates, such as we refer to, by means of a surface opaque 
enamel burnt on, has never, we believe, yet been done, 
and that is still needed to enable a tile-slate roof of great 
dimensions, to be produced with the full beauty of which 
it is susceptible. 

In Southern Italy, the former kingdom of Naples, and 
in Sicily, roof coverings of great uty are seen upon 
ancient churches and monasteries, formed wholly of parti- 
coloured glazed tiles—white, black, yellow, blue, brown, 
&c.. laid in various patterns. There under a brilliant sun, 
and on a scale not too large, the effect is often very charm- 
ing. But too much or too bright colours do not suit our 
dullclimate or buildings, nor very largeroofs. On buildings of 
great magnitude, ecclesiastical or not, orin whatever style, in 
which the roof properly forms an important feature in the 

yeneral effect, the material of the roof covering will best 

of light, but neutral—at least not too boldly pronounced 
—colour, that shall harmonise with the prevailing tint of 
the building itself, carrying the eye upwards to the skyline 
above. 

We believe that all the aims, then, structural and 
zesthetic, of the higher class of roofing, may be fulfilled by 
wrought iron framing, covered in with machine-carved 
slabs of sawn slate, or with those formed and decorated by 
the improved apparatus and the decorative resources of 
the potter. 





Ir is reported from Brussels that the owners of the Belgian coal 
mines find it impossible to ite the orders addressed to them, 
as the number of colliers is too small. 


TESTIMONIAL TO Mr. R. A. Ropertson, A.I.C.E.—On Satur- 
day evening last, the 28th ult., at the Custom House Hotel, 
Victoria Docks, London, E., a testimonial dinner took place. At 
its conclusion the employés at Mr. Jas, Duncan’s, sugar refinery, 
Clyde bes os E., pee et Mr. gs ; Mie a valu- 
able watch, chain, an t, “‘as a mark of the es cae 
and prmeodharas his retiring from the management, 28th September, 
1872.” Mr. Duncan was present, and expressed his reluctance at 

ing with him after serving him fai ly for the last six years. 

e evening was ly spent, the were interspersed 
with so &e. . Robertson is about to join the firm of 
Mirtlees, Tait, and. Watson, engineers, Glasgow, as manager. 
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LITERATURE. 

The Strains in Trusses. Computed by means of Diagrams, with 
+ Twenty Examples Drawn to Scale. By Francis A. RANKEN, 

M.A., C.E., Lecturer at the Hartley Institution, Southampton; 

formerly Assistant Engineer in the Cambrian Railways, and 

Scholar of Gonville and Caius College, Cambridge. London : 

Longmans, Green, and Co. 1872. All rights reserved. 
In those portions of our articles on “ Elementary Construc- 
tion ” we gave our reasons for preferring a different method 
of analysing the strains upon trusses from that followed by 
the author of the present treatise. The defect in the “ poly- 
gon of forces,” which as a check upon independent methods 
of calculation is very useful, is that it affords no clue what- 
ever to the manner in which the strains affect the different 
members of a truss. With the exception of some of the struts 
in a roof truss, the strains upon the separate parts composing 
the whole consist, or are made up, of a number of individual 
strains, and unless the student thoroughly understands the 
manner in which each individual strain is brought into 
action, he knows little or nothing about the theory of 
trusses. He is not able properly to analyse the diagram of a 
truss without this knowledge. The evil resulting from being 
acquainted with no other method than the one given by 
Mr. Ranken is, that if a student has a truss put into his 
hands to analyse, and to determine the strains upon it, he 
is quite at fault if the form and design be at all different 
from the examples with which he is familiar, and which he 
has probably learnt by heart. 

r. Ranken’s little volume is just what it professes to be. 

It gives the working out of twenty examples of roof trusses 
by a method which shows the total strain upon the various 
members. Many of these examples are familiar, and may 
be found treated by the same method in Mr. Unwin’s 
treatise, and in some other text books. There is nothing 
new or original in applying the “ polygon of forces ” to the 
determination of strains on trusses. Instead of selecting 
“12” as the unit to represent the load on a roof, it wili 
always be found preferable to take unity. In the latter 
case, the strains upon any particular form of truss having 
been once determined with reference to that figure, it is 
easy to obtain them for any load upon a truss of the same 
character by simple multiplication. We do not agree with 
our author respecting his distinction between ties and 
struts, at page 31. If the force or weight P, is acting in 
the direction of the arrow, and is supported by the joint 
resistance of A, C, and A,, then, in our opinion, A and C 
are struts, and A, isatie. If the other weights be taken 
into consideration, the nature of the strains may be altered; 
but regarding only the weight P,, they are as we state. In 
any case the definition, “ whether any piece is a strut or a 
tie, will depend on the direction in which the corresponding 
line in the diagram is drawn,” is vague, because every line 
has two extremities, from either of which it may be drawn, 
and consequently the direction may be either one way or 
the other. The rule we laid down in our columns, in which 
the direction of the force with the angles formed by the 
prolongation of the bars constitutes the guide, will be found 
to obviate all this uncertainty. The student who desires 
to avail himself of our author’s handy-book should work 
out the examples to a large scale, varying the span, depth, 
and inclination of the different members of each truss to 
one another so as not slavishly to copy his pattern. He 
may possibly thus be able to extend the analysis to other 
forms than those given as a but he will never 
attain an intimate knowledge of the action of the separate 
strains by any other method than that which pro- 
ceeds upon the principle of the successive resolution of 
each individual strain at each separate joint of the truss. 





New Formule for the Loads and Deflections of Solid Beams and 
Girders. By Wit1aM Donatpsoy, M.A., A.L.C.E, London : 
E. and F. N. Spon. 1872. 

Wiruovt undervaluing in the least the value of theoretical 

and analytical researches into the nature and properties of 

beams and girders, and the manner in which they are 
affected by Tate upon them, it must nevertheless be ad- 
mitted that it is of far greater practical importance to 
know what load a beam will carry than how it carries it. 
Every engineer is aware that there is still a large field of 
inquiry open respecting the subject of girders and the 
materials of construction in general. But accurate results 
can only be obtained by a judicious combination of expe- 
riments with sound theoretical deductions. In his intro- 
duction the author remarks that empirical formule are 
more likely to lead to error than those of an abstract ma- 
thematical nature, and observes that they “may eventually 
lead to failure, if the beams are repeatedly subjected to 
the load which they are supposed to be able to bear.” We 
do not agree with him on this point. There is no danger 
in trusting to an empirical formula, provided it be not 
allowed too extended an application. If it be taken exactly 
for what it is worth, and its use confined to its proper 
limits, it is much safer than any purely theoretical rule. 

For in, every instance a strictly mathematical formula is 

worth little or nothing until it has been confirmed by the 

test of actual experiment. So far as regards the question 
of subjecting girders to repeated applications of weights, 

‘airbairn has shown that, provided certain proper and 
well defined limits of strain be not exceeded, it is practi- 
cally a matter not requiring consideration. Our author 
arrives at an opposite conclusion, and asserts that the ratio 
between the safe or working tensile and compressive strains 
upon a girder is very different from that existing between 
the ultimate strains of the same description. In cast iron, 
for instance, the ratio of the safe compressive strain to the 
safe tensile is as 3 to 1 instead of as 6 or 7 to 1, which is 
the ratio of the ultimate individual strains. In wrought 
iron the discrepancy is not so great, being as 3 to 2 instead 
of as 4 to 5. If this be the case, the usual methods of 
analysis and calculation adopted by engineers in estimating 
the strains upon the structures they are called u to 


design, and in proportioning the sectional area of the dif- 
ferent are all very inaccurate. Every cast iron 
girder designed in accordance with Hodgkinson’s rule has 
either its bottom twice as as , or 
its top flange only 


strong as necessary 
as strong as it ought to he. Con- 


| sidering the vast number of cast iron girders of this 
| description doing duty in various ways, it is rather 
astonishing that they have lasted so well under the cir- 
cumstances, 

The first chapter of Mr. Donaldson’s treatise is devoted 
to a theoretical investigation of the formul, which are of a 
pure mathematical character. On the second the applica- 
tion of these formule to cast iron beams is demonstrated, 
but the comparison between calculated and experimental 
breaking weights appears to have been confined solely to 
solid or rectangular bars, a form of girder which, except as 
a simple or trussed timber beam, is practically never 
employed. Whatever conclusions may be arrived at with 
regard to one particular form of girder, we are not bound 


demonstrated. 
of 4 to 5, in the case of the ratio of the respective areas of 
the upper and lower flanges of a wrought iron girder, the 
author has to fall back upon a most uncertain foundation, 
namely, the point or limit of strain at which the elasticity 
of the material becomes impaired. Not only is there a 
ranging quality for different descriptions of iron, but it has 
never been actually determined for any one particular class 
of iron. It is true that it has been ascertained with 
sufficient accuracy for all practical purposes, but it is very 
questionable if it has been ascertained with sutticient 
accuracy to warrant engineers accepting the conclusions 
arrived at by our author. What is really needed to set at 
rest any disputed matters of this kind is a series of 
experiments on a large scale conducted by Government. 
The object can never be attained by the enunciation of 
mere mathematical formule and abstruse equations. 
However interesting it may be to follow the line of reason- 
ing adopted, as in the present volume, one cannot accept 
the results, when, instead of paper figures and diagrams, 
the question assumes the tangible shape of railway beams 
and girders. 





THE EXPLOSION ON BOARD THE SENEGAL. 

As a commentary on what has recently appeared in our pages 
concerning Board of Trade inspection, we publish the following 
facts. On Sunday morning two stokers and a coal trimmer were 
killed on board the African Steam Navigation Company’s ship 
Senegal. The facts are extremely simple and suggestive. Four 
safety valves, each Sin, in diameter, were fitted in one box 2ft. Gin. 
square. The valves were loaded with dead weights of lead, and 
these weights were each l4in, in diameter. The arrangement is 
drawn to scale in the accompanying figure. The safety valve load 
is 65 1b. on the square inch. Therefore the load on each valve is 
1276 lb., or for the four valves over 2 tons 5 cwt. 2 qr. 8 Ib, 
This hardly bears out Board of Trade assertions to the effect that 
dead weights measured by the ton are never used at sea. 

It will be seen that the space left in the box between and 
around the weights was very small. From some cause the valves 
were not tight, and the engineer in charge took the bonnet off the 
box to ascertain the cause. 
bolts were not put back. On Sunday morning the valves set fast 
inquest three of the valves were suddenly blown out of 
their seats against the bonnet, which gave way, and the 
steam and water rushed into the stokehole and engine-room, 
killing three men, At the inquest, held a day or two after the 














accident, the evidence was given which we have condensed into 
the preceding lines. The ship was quite new, and had only just 
been passed by the Board of Trade surveyor. Mr. MacFaflane 
Grayywas'present, but the only defence set up by the board was 
that if the bonnet had been properly secured the accident would 
net have happened. This is an extremely doubtful point, and it 
would have been well if Mr. Gray, or some one else, had endea- 
voured to explain what really took place. To us it appears that 
the entire arrangement was defective from beginning to end; the 
space in the weight-box was altogether too cramped, and the 
fittings no doubt sprung under a heavy pressure, and so the 
valves stuck. The catastrophe probably occurred in this way— 
one of the valves was blown out first, and was followed instanta- 
neously by a rush of steam and water quite sufficient to start the 
other valves by its action on the weights. The area of the bonnet 
was 910 square inches; for one moment the pressure on it must 
have been nearly that in the boiler, but if it was but a third of 
this we have a strain of over 18,000 1lb., which, coupled with the 
impact of the water and the blow of the heavy valve weights, was 
quite sufficient to tear off the lid. 

How comes it that so defective an arrangement was passed at 
all by the Board of Trade? We venture to state that such an 
occurrence would bsolutely impossible with a proper arrange- 
ment of levers and springs. The jury returned, of course, a 
verdict of accidental death. 











A PROSPECTUS has been issued of the Air Gas Light Company, 
with a capital of £200,000 in £5 shares. The company is esta- 
blished for the introduction of a new illuminating gas, about 
which we shall have more to say. A good board of directors has 
been got together, and we believe the list closes on Saturday next, 


To OBTAIN WATER FROM GREAT DEPTHS.—An apparatus has 
been recently devise in Germany for obtaining specimens of water 
at any desired depth of the ocean. A strong, heavy vessel, 
entirely closed and empty, hasa valve through which water may be 
admitted, but which is only put in motion by means of powerful 
e ‘o-magnet. ted therewith. These are also 
connected with a wire which accompanies the rope, by means of 
which the apparatus is lowered from the ship. en the empty 
vessel, which is in fact a plummet, has hed the i 
depth, an electric current is sent from the battery on shipboard 
to the coils below; the magnetism thus generated opens the 
valves, and the vessel is filled and ready to he drawn up. 











to accept them for any other until they are equally clearly | 
In arriving at the ratio of 3 to 2 instead | 





The bonnet was replaced, but all the | 


on their seats, and then from some cause not explained at the | 
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} diameter, and the grates are 6ft. in length. 


OCEAN RACING. 
(From our Special Correspondent.) 
LIVERPOOL, Oct, 9th. 
For many years the Cunard Steamship Company enjoyed the 
reputation of running the fastest steamers that crossed the 


Atlantic, the Scotia being the fastest of a very fast fleet. Mr. 
Inman challenged the Scotia with the City of Paris at last. Then 


came the Cunard boat Russia, rivalled by the Inman steamer 
City of Brussels, There was not much to choose between these 
vessels as regarded speed. Last year the White Star line came 
into existence, and raced with the Inman boats, starting on the 
same days ; but the Inman fleet always won with one ship at least, 
the City of Brussels beating the Republic, a new ship of the 
White Star fleet, on her last trip. The Republic is now on her 
voyage to Valparaiso and Callao, and she is racing the Tacora, 
one of the Pacific Company's fleet. It is 11,000 miles 
to Callao, quite enough in all conscience to settle the merits of 
the two ships. The S.S, Republic was built in the early part of 
1872 by Messrs. Harland, Wolf, and Co., of Belfast, and furnished 
with engines and boilers by Messrs, G, Forrester and Co., of 
Liverpool. ‘The former are of the inverted cylinder direct-acting 
type, on the compound system, The high-pressure cylinder has a 
diameter of 4lin., and the low-pressure one 78in. The stroke is 
5ft. The engines are furnished with surface condensers, the water 
for which is supplied by means of two of Gwynne’s centrifugal 
pumps, each worked by an independent engine. The screw is a 
four-bladed common screw, with feathering blades, 22ft. in 
diameter, and having a pitch of 31ft. Gin. The engines do credit 
to their makers, and are very fine specimens of machinery, every- 
thing being well finished in a workmanlike manner, and without 
any show or unnecessary ornament. They are remarkably easy to 
start, stop, and reverse, the chief engineer with two assistants 
handling them as if they were toys. They work with great ease 
and quietness, in fact the total absence of vibration on board the 
Republic is most remarkable, it being frequently impossible to tell 
whether the engines were in motion or not. This is due not only 
tu the excellent workmanship which has been bestowed upon the 
engines, but also to the immense strength of the vessel herself. 
The maximum number of revolutions per minute at which these 
engines are usually worked is fifty, but on our trip down to the 
Bell Buoy on Saturday last they only made forty-five revolutions per 
minute, as it was unnecessary to steam any faster; in fact, as it 
was there was considerable delay, owing to the tender not being 
able to keep pace with the Republic, and consequently we had 
to wait for three-quarters of an hour until the tender arrived, 
The steam is supplied to the engines by means of twelve main boilers, 
and one boiler is devoted to supply steam to the various donkey 
engines. The boilers are all tubular wagon boilers, semicircular at 
top and bottom, with flat sides, oe are placed on each side of the 
vessel, with a passage 10ft. wide down the centre, from which 
they are fired. Each boiler has two furnace tubes, 3ft. 2in. in 
The whole of the 
furnaces are fitted with Mr. Symes Prideaux’s patent furnace 
deors, and the smoke-box decors are all furnished with the shields 
invented by the same gentleman, 

Three objects are expected to be attained by the introduction of 
these inventions, viz.: The entire consumption of smoke, economy 
in the consumption of fuel, and the reduction of the temperature 
of the stokehole. These three items are all of the most vital 
importance to all steamships, but more especially to those, like the 
Republic, which have to undertake extremely long voyages in very 
hot climates. The principle upon which the doors are con 
structed is that in order to insure the total absence of smoke, 
and the proper combustion of fuel, a very much larger quantity of 
air is required to be admitted to the furnace above the fuel 
immediately after firing than at any other time, and as the green 
fuel becomes coked the supply of air should be gradually 


diminished. 





In order to effect this Mr. Prideaux places a horizontal 


| opening, about 1jin. in width, in the furnace front, and immeili- 


ately over the door ; this opening is furnished with a lid or cover, 
which is raised to the full extent whenever the door is opened 
for the purpose of firing, by means of a spiral cut in the hinge, 
which actuates a lever. On the top of the lid are placed two 
arms connected with a weighted crosshead, which is placed on the 
end of a piston-rod working in a cylinder secured to the furnace 
front. The lower porton of the cylinder contains mercury, and 
the speed with which the lid descends is regulated by means of a 
small hole in the cup piston, which works inside the cylinder, and 
oo which hole the mercury must pass before the opening is 
closed. 

When the furnace door is suddenly opened the cup piston is 
lifted up to the top of the cylinder, and the mercury in the cup is 
displaced by means of a grooved plunger attached to the underside 
of the cylinder cover, and the mercury flowing over the top of the 
piston falls to the bottom of the cylinder, through a small 
clearance allowed between the piston and the cylinder, and also 
through grooves in the side of the latter, and the apparatus is 
again ready for the gradual closing of the air opening. The fur 
nace doors are solid, and furnished with perforated plates placed 
at their backs, projecting into the furnaces. The air as it enters 
through the horizontal opening has to pass through these per- 
forated plates, and is thus finely divided before reaching the fire. 
The average time taken to close the air opening was four and a- 
half minutes. The shields to the smoke-box door are of polished 
tin, in the form of boxes, the same size as the doors and about 
lin, thick ; they are divided internally into three air-tight com- 
partments, On the inside of the smoke-box doors thin wrought 
iron plates are fixed, with a space of one inch between them and 
the backs of the doors, 

On Saturday last the Republic got under weigh at ten minutes 
past twelve o'clock, the day being very fine and the sea smooth. 

emperature on deck, 54 deg. She had a full complement of 

assengers in the suloon, and the steerage berths were all engaged 
ioe emigrants who would embark at Bordeaux. The Oo was 
the largest which has ever been shipped in one vessel for the 
South American ports. She drew 26ft. feet aft, and was nearly 
on an even keel. She proceeded slowly down the river, and after 
the Rock Lighthouse was passed the speed of the engines was 
increased to 43 revolutions per minute. The steam pressure at 
starting was 65 lb., and this fell to 52 1b. at 1.20 p.m., but no 
attempt was made to keep up the full pressure, as it was not 
required for the reasons already mentioned. The Bell Buoy was 
reached about 1.40 and the ex.gines stopped. It is impossible 
to form any opinion as to the efficiency of Mr. Prideaux’s apparatus 
during a run of an hour and a half, when there was no attempt 
made at hard firing; in fact very little firing at all was done 
during the time. The temperature in the hottest part of the stoke- 
hole and at the level of the furnace doors was 110 degrees ; the 
backs of these doors were quite cool, so that the hand could be 
comfortably placed upon them, and when the bulb of the ther- 
mometer was kept in contact with the shields of the smoke-box 
doors the mercury did not ascend over the 100 —— The 
greatest heat in the stokehole was caused by the iation from 
the ashpits, and was felt principally about the legs, but above 
that felt level no inconvenience. 

During the time I was on board not ° gue of smoke 
escaped from the funnel. I may mention that the stokehole 
is a ventilated, in addition to the ordi wind 
gratings, by means of a pipe 12in. in diamet laced 
inside and outside casings of the funnel, and the up-draught in 








which was very considerable. Everything has been done that 
could be devised to increase the comfort of the and 
crew, and the oy the vessel, before sending the Republic en 
her first voyage to South America. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





STREET, TRAMWAYS., 

Sir,—Mr. Smith is right in drawieg attention to the want of 
novelty in Messrs. Wood’s invention, for since tramways were in- 
troduced to London the brush has been recognised as the best 
mode of cleaning the grooves, and its successful application the 
only difficulty, Messrs. Wood’s system of pickers and warning 
bells is far too complicated. A well-designed apparatus should 
raise no dust, and if at all effective would only require to be used 
occasionally, certainly not in wet weather, when the water 
in the grooves becomes a lubricant and causes the cars 
to glide along with a peculiarly easy motion; the most 
objectionable impediment is the stiff, greasy mud which so quickly 
forms on the roadways of London and other large towns. We 
hope soon to invite your criticism on our patent self-acting rotary 
brush Cross AND MACGILLIVRAY, 

5, Warner-road, Camberwell Park, October 1st, 1872. 





THE COST OF STEAM. 


Sir,—I am very much pleased with your article on the ‘‘ Cost 
of Steam.” It so very much represents what is done in this dis- 
trict, the engines working being mostly compound beam cylinders 
about 1 into 3, the boilers the common Lancashire type working 
at 60 1b. on the square inch ; yet the consumption of coal varies 
from 2) lb. to 4 lb. per horse-power, and this with engines and 
boilers made by the same house at the same time. I think one 
half this difference may arise as under : — First, insufficient boilers, 
which necessitates the fire being urged, thereby loss from escaping 
gas; secondly, too much grate space and good draught, which 
ullows the grate to be only partially covered, therebylossfrom cold 
air, and I might add priming from irregular firing. 

Burnley, Sept. 30th, 1872. Corton SPINNER. 


FRICTION CLUTCHES FOR ROLLING MILLS, 


Sir,--It is very clear that whether or no the differential clutch 
is calculated to avert a shock, my last communication to you 
has been obviously the source of no small shock to Mr, Napier; 
and in the evident feeling of temper in which he writes this is to be 
regretted more on his own account than on mine, because it affords 
prima facie evidence of a bad case, and at the same time holds up 
to ridicule the fair discussion of a scientific subject, and shows 
not only a paltry petulance but an utter futility of reasoning. In 
his previous letter to you Mr. Napier puts a series of questions to 
me evincing by their pertinence more ability and good taste 
than anything which shines through the first three-quarters of a 
column of his last letter. These questions I have answered, as 
would now appear, more than satisfactorily, for Mr. Napier takes 
exit from the subject and sulks from a fair discussion of the 
principles involved in them, as also those involved in the other 


principal points raised, by seeking shelter in an ill-natured and , 


furious tirade against me, “‘my infallibility, preconceived notions, 
ignorance,” and so forth. He makes not the slightest reference 
either to the answers I submitted to his questions or to his 
reiterated misrepresentation of what I stated before the 
meeting of the Iron and Steel Institute (on the matter 
of the slipping and holding of his clutch) ; not a word either is said 
about the ‘tool marks,” the oil, or the disproportion between the 
amount of bearing surface, and pressure of contact of his Butterly 
clutch to admit of slip without wear, nor indeed to anything 
else worth noticing. Except perhaps making the futile comparison 
between his clutch and others of a similar construction, he says 
‘it does not much concern me to explain what the cause of the 
ditference is ;” and again, when speaking of the gradual engaging 
of his clutch, he says he is obliged to admit that he could not 
explain it. In addition to these references he also makes, I find, 
some allusions to what must be regarded as his extraordinary 
discovery in the matter of friction, which he maintains increases 
with the diminution of velocity. The sum, however, of his argu- 
ment consists in saying that if General Morin does not agree with 
him ‘‘ he cannot help it.” It is the General’s misfortune, for Mr. 
Napier ‘‘ cannot disbelieve what he knows to be a fact, if the Pope 
himself, backed by Mr, Stevenson,” were to tell him it did not 
exist. This is the kind of evidence Mr. Napier appears to think 
suflicient to support and constitute facts. 

Mr. Napier knows another novelty about friction, but he does 
not know whether General Morin has noticed it, viz., that the 
friction of a leather belt on an iron pulley increases in something 
like the ratio of the square root of slipping. I can assure Mr, 
Napier that General Morin never noticed that fact, nor did an 
other person, for such a fact cannot exist. General Morin’s mind, 
I assure Mr. Napier, will be no more open than Mr, Stevenson’s 
to recognise statements like these as facts on the evidence of his 
assertion, which he (Mr. Napier) thinks should be sufficient to 
overcome what he calls my preconceived notions. I could have 
wished that Mr. Napier had kept more _ distinctly 
before him in penning his last letter that statements and 
facts are not necessarily the same things. If he had done 
so he would not have so completely lost his temper, and might 
probably have favoured us with a few more of his so-called “facts.” 
The facts which he has given us are quite original, and if he will 
favour us with a few more, I assure him that it will be far from 
me (as it has ever been) to impute either “‘ gross stupidity,” 
**knavery,” or “idiocy” to him. Mr. Napier must learn, how- 
ever, that if he cannot adduce more he reasons in support of 
his conclusions than those his probably highly endowed ears heard 
and eyes saw at Butterly or elsewhere, he cannot be allowed to 
assail the established and universally recognised fact of Morin, 
affecting the fundamental laws of engineering philosophy. These 
ussumptions he may transform into facts in his own imagination 
if he so chooses, but he must establish his deductions by careful 
and elaborate research, and test their results in the light of 
engineering experience, before he is entitled to ask or demand the 
acceptance of what must appear to intelligent engineers as at best 
nost questionable assumption. I have tried to show Mr. Napier 
fairly and impartially that many of his statements are altogether 
untenable because I believe them to be so, not that I think that 
he is either ‘* very stupid ” or that his “ skull is too thin ;” at the 
same time I must say he has evinced pretty clear symptoms of his 
being somewhat thin-skinned. But why prosecute the matter 
further’ Mr. Napier has taken the pet; he says he is done with 
the subject so far as argument is concerned, and in this respect I 
presume his example must be followed by me; but, before taking 
leave, I would suggest to Mr. Napier that he having 

“ Fought and run away, 
May live to fight anotber day.” 

And in order that he may in the meantime prepare for such an 
event, he might not unprofitably consider the following sugges- 
tions with a view to post himself a little better up in the theory 
and action of his own ingenious invention, so as to be able to 
instruct rather than be instructed. He might advantageously 
ruminate on Sir John Alleyne’s short but comprehensive account 
of the action of the clutch in question which he gave to the Iron 
and Steel Institute at Glasgow. These are his words as near as 
I can remember; there was no ge g in the matter :—A simple 
lever, the principle of which is, that one siffe of the lever is 
longer than the other, the long end draws in more of the strap 
than the short end would give out, and the result is a jam. Mr. 
Napier may turn also to page 111 of your journal and examine 
that small di m and short description of clutch, which em- 
braces all its elements, and from which he cannot fail to see, what 
is indeed plainly stated, that “‘ The principle of the Napier clutch 
is extremely ciruple ; it is a differential lever-strap, nothing more. 

He will then surely be rised that he has ever attempted to 
explain the theory and action of his own beautifully simple and 





for many purposes admirably suitable clutch, by the variation of 
friction with velocity, or to that equally mysterious cause and 
scarcely less real variation of friction in the different composition 
of the brass liners of the straps to which he refers. Let him but 
consider that the coefficents of friction in all kinds and qualities 
of brass used for engineering purposes have not been found to 
differ more than one-fiftieth part. Surely by far too delicate to 
account for either the absence or the presence of a shock in re- 
versing heavy iron rolls, not to specify the stupendous gear 
wheels of a Geneva watch. 

The differential lever and its strap, let me suggest to Mr. Napier, 
can have no possible connection or relation with either friction of 
motion or the difference of one kind of brass as compared with 
another, except that which applies in all respects to the ordinary 
lever and its strap ; and if ordinary straps with ordinary levers, 
e.g., hydraulic levers, have been found to wear themselves out in 
ten days, I might also suggest it was because they slipped when 
overcoming the shock, and if straps with the differential lever are 
not worn out in “seven months” (I believe they may not wear 
out in seven years) it will be because they have not slipped, and 
because, practically, there will be little or no shock to overcome 
at Butterly, just as there is little or no shock to overcome in many 
light mills to which crab clutches have been applied as previously 
indicated. And now adopting the last paragraph of Mr. Napier’s 
last letter excepting ‘‘ monstrous,” I vanish from your pages with 
the assurance of the greatest respect and esteem for Mr. Napier, 
trusting at the same that I have given him no cause of personal 
offence, as I assure him he has given me none. 

Airdrie, Oct, 1st, 1872. G. STEVENSON. 

Sir,—I believe I was wrong in supposing that Morin had 
observed that friction often decreases as the velocity of slipping 
increases, and right in supposing that he was not aware of, or at 
least has not published the fact, that it sometimes follows the 
opposite rule. 

That friction sometimes decreases as the velocity increases 
was announced by M. Bocchet in 1858, as noted at foot of 
page 15 of the second edition of Rankine on “The Steam 
Engine,” where a formula is given for iron skids sliding 


on iron rails, which makes the coefficient of friction 
in that case equal to rar 1 - in which ¢ is the velocity in feet 
12 


‘ocd second ; but my statement that with most surfaces the rule 
1olds good that the friction diminishes as the speed increases, was 
based entirely on my own observation. Perhaps I was not justi- 
fiel with my limited experience in using the word ‘ most,” 
but at all events I know experimentally that with some sur- 
faces this rule obtains, and with others, and notably with 
leather sliding on iron the friction increases with the speed, 
while with others it increases with the speed up to a 
maximum, and then rapidly decreases. When I stated last 
week that the friction of Teather on iron increases in some- 
thing like the ratio of the square root of the velocity of 
slipping, I was speaking from memory, and I find on refer- 
ence to my notes that I should have said the decimal 3 
power in place of the square root, and I do not for a moment sup- 
pose that this ratio would be kept up for very great variations of 
speed, but my experiments gave me that ratio between 140ft. per 
minute and 420ft. per minute. My arrangements were similar to 
those of Morin in his experiments on belts, in so far as that the 
coefficient of friction was deduced from the ratio of the strains on 
the two ends of a belt resting on the upper half of an iron pulley. 
The pulley was 18in. diameter and 8in, wide, and the belt was 
7in. wide. By a combination of levers, weights, and a spring 
balance, I ascertained the strains on the two ends of the belt when 
the pulley was revolving. 

At thirty revolutions per minute 191b, on the one end of the 
strap supported 276 Ib. on the other, the ratio being about 144 to 
one, corresponding to a coefficient of friction equal to °85, which 


is found by dividing the log of et by 1°364. 


At 90 revolutions per minute, 7 1b, on the one end of the strap 
supported 312 1b. on the other, being in the ratio of 444 to 1, cor- 
responding to a coefficient of friction equal to 1°2, which is nearly 
equal to ‘85 x 3°3, 

I was not able to regulate the speed above 90 or below 30 revo- 
lutions per minute, but I had the ratio of the strains on the two 
ends of the belt as high as 60 to 1 and as low as 6 to 1, corre- 
sponding t9 coefficients of friction equal to 13 and 57. Whereas 
Morin found, under similar circumstances—with, I suppose, the 
belt just slipping—the ratio of the strains about 2°2, correspond- 
ing to a coefficient of friction equal to ‘28, or just half of my least- 
observed coefficient. 

With a cast iron wheel and a friction strap lined with wood and 
coated with greasy substances, I have found the friction decreased 
by reducing the rate of slipping from 2ft. per second to lft. per 
second. Of course all this is opposed to what I have said I believed 
to be the general rule, and it is because I believe them to be 
exceptional that I note the cireumstances. 

I remark, in conclusion, that I have found it absolutely essen- 
tial for the satisfactory working of the differential brakes and 
clutches that the surfaces should be such as that the friction 
decreases as the rate of slipping increases, and not the reverse. 

Glasgow, Oct. 2, 1872. Rost. D. Napier. 

P.S.—In the last sentence of my last letter to you, what I 
intended for ‘‘growing monotonous” is translated ‘ growing 
monstrous,” which makes rather a monstrous sentence of it. 

R. D. N. 


(On the contrary, judging by the proportions which the friction 
clutch discussion _—— to assume, we think monstrous much 
the better word of the two.—Ep, E.] 


SIDE ARMOUR OR DECK ARMOUR. 


Sir,—Articles have appeared from time to time in the public 
press, and statements have been made in Parliament, relating to 
the subject of ‘‘ Armour versus no Armour.” These articles and 
statements purport sometimes to represent ay both sides 
of this important question, and after having advanced arguments 
on the respective merits of the case, drawn from an assumed 
exposition of the value of both features of naval designing, the 
writers and speakers have generally arrived at the conclusion that 
‘* it is expedient to continue the use of armour,” 

As one of the new school, occasionally referred to as having 
condemned this mode of defence, I have been greatly surprised to 
find such mistaken views entertained of the substitute p pro- 
— to be adopted in lieu of outside armour-plating for the 

efence of war ships against the gun attack ; and considering it of 
the highest importaace that public — should not in- 
fl 1 by er representations in forming a judgment on the 
respective merits of the two sy , 1 am induced to afford some 
information which will throw a very different light on this subject 
from that which is reflected in the articles and speeches above 
referred to. 

The gravity of the decision which may be arrived at cannot be 
overrated, because it is a question of life and death to our seamen, 
and of safety or disaster to our country. It is, simply, whether 
it is, or is not, unavoidable that war ships must for the future be 
built with the certainty of being blown up or sunk by the first 
well-directed hit from the 35-ton gun within a moderate distance, 
The writers and speakers refe to e that this is the best 
that we can do, and that although a coating of armour can afford 
only a limited protection from fatal consequences, yet that to 
abandon armour would make matters worse ; but I am happy to be 
able to take a more favourable view of the case, and ——_ 
pared to show that these ts are based on a complete 
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misconception of what it is possible to effect as regards a defence 


. 





against the gun attack, even should the 50-ton gun be introduced 
as a naval weapon of offence. 

Mr. Goschen stated in the House of Commons that two first- 
class armour-clads are about to be laid down. Ii is greatly to be 
regretted that owing to the time and manner in which the navy 
estimates were introduced no opportunity was sfforded for any 
discussion in Parliament as to the expediency of continuing an 
obsolete system. 

This renders it the more desirable that the subject should be 
ventilated in the press, and as the considerations involved are 
especially nautical, and therefore fall far more within the scope 
of the sailor’s experience than that of the architect, I trust that 
this letter may attract attention ere it is too late to arrest a 
malappropriation of public money, and that it may bring forth 
professional opinions such as I have heard privately expressed by 
some of the most experienced and competent officers of the fleet 
regarding the fatal consequences which must result from the 
explosion of magazines aad boilers in action if left imperfectly 
protected. 

The arguments of the writers and speakers I have referred to 
are founded upon, but in opposition to, the statements contained 
in a letter of Sir William Armstrong’s, which appeared in the 
report of the Committee on Designs for Ships of War, but refer: 
ence is sometimes made to the opinions of “‘others of that 
school,” and I would, therefore, observe that Sir William Arm- 
strong merely sketched out broad principles ; and although it is 
true that his letter to the committee does not show that he con- 
templated so large a use of iron plating as others have since 
adopted, yet our critics in arguing the case ignore two very im- 
portant exceptions made by Sir William Armstrong in recom- 
mending that side armour-plating should be abandoned. The 
first is with reference to the use of iron plating of moderate thick- 
ness, where it ‘‘can be effectually applied for deflecting pro- 
jectiles ;” and the second is where he proposes to retain a “* suffi- 
a” of outer skin of ship to break up common shell, 
viz., lin,” 

Our opponents argue the case as between two ships, the one 
having a partial protection, and the other having none at all, 
whereas it will be my duty to show that the ship with “no side 
armour,” but otherwise protected by an equal weight of iron 
utilised in the construction of the vessel. is, without comparison, the 
most invulnerable of the two ; the principle of using iron plating 
for “‘ deflecting projectiles” forming a prominent feature of that 
invulnerability. 

Our critics omit, unintentionally, of course, to notice these 
very important statements of Sir William Armstrong, and as 
other persons are referred to as belonging to Sir William’s school, 
it will be well to restate their views, which are clearly defined in 
the same parliamentary papers from which the quotations from 
Sir William Armstroig’s evidence were obtained. 

It may be well, therefore, to state emphatically that those who 
propose to abandon side armour do so because they consider that 
a far more efficient protection will be afforded by utilising an 


equal amount of iron plating in a different manner. It must be 
evident to all that a crisis arisen in naval designing of an 
alarming character, owing to the gun having asserted a decided 


superiority over any possible combination of wood and iron which 
it is practicable for a ship of table di ions to carry in the 
form of a coat of side armour. Hitherto outside armour has been 
applied with, at any rate, the professed intention and expectation 
of resisting penetration ; but now that it has been admitted that 
this object is no longer obtainable, it is still recommended by her 
Majesty’s advisers, and apparently by the writers and speakers 
referred to, that it should be continued, on the ground that 
— is limited by distance, and direction, and nature of 
at 

I would invite those who are committing the country to an 
expenditure of a million of money annually on such considera- 
tions as these to give a practical definition of the value of such 
limitations. It appears to me that they are dangerously decep- 
tive, because by no tactical skill can a combatant select to fight at 
longrange except by running away, which I concludeis not intended, 
and if he does not turn tail to avoid close action, direct fire cannot 
be avoided, and so long as penetrable armour invites the adoption 
of the most powerful ordnance, so long will the heaviest guns 
have to be encountered as a part of the armament of ships of 
war, and if the water line is penetrable one projectile may 
decide the fate of an armour-clad, either if it reaches the maga 
zines or boilers, or if it causes a large aperture, either on entering 
A a leaving the ship, for the admission of water into the 
101d, 

I admit that the “‘ dogma of absolute invulnerability is unten 
able,” and I could understand such a makeshift as penetrable 
side armour being accepted if no more effectual security to the 
vitals of a ship could be obtained by any other system of defence ; 
but I hold it to be an essential element of fighting vitality that 
the magazines and boilers should be rendered as invulnerable as 
possible, andI maintain that this can be more securely effected by 
covering these danger points with a deck (placed some five or six 
feet below water), of sufficient thickness to deflect any possible 
projectile, than by an outside coating of armour easily pene- 
trable under known conditions of attack, which are certain to be 

ted by an op] t, and i ible to guard against. 

No doubt this deck would absorb so large a portion of the 
weight available for protective purposes that it involves the 

ity of aba ing any outside coating of armour, and thus 
it may be argued that increased security to magazines and boilers 
is only obtained at the sacrifice of a considerable amount of pro 
tection against being sunk by the inlet of water through shot 
holes about the water-line, and that it is therefore only a choice 
between two evils, 

Great stress is laid on this point, but it is entirely forgotten 
that a prominent feature of the alternative plan is the provision 
of safety against any dangerous inlet of water which is afforded 
by a cellular body of ship extending from six feet below to six 
feet above the water-line, and which admits of a ship being 
extensively riddled about the water-line before any danger of 
sinking would arise. N.B.—The cells would pro shy te in 
dimension about 12 ft. (cubes). 

This feature of fighting vitality, namely, ‘‘limitation of the 
admission of water,” requires to be very c ar examined before 
coming toa judgment on the respective values of the two systems ; 
but if the verdict is made to —— upon the amount of injury 
which each ship promises to endure, without its efficiency being 
seriously impaired, I consider that the advantages claimed for 
the armour-clad cannot be compared in ope of importance with 
those which promise to be obtained by the adoption of the cellular 
system. 

Thin side armour may be proof against all the lighter descrip- 
tions of ordnance, even at close quarters. Thin armour may 
proof against the direct fire of pn, yer guns at long ranges, 
and up to a certain point it may be proof against oblique firing 
from all artillery, but even in these respects there is no fatal issue 
involved in the adoption of the “‘raft body,” as it may be exten- 
sively riddled without endangering the ship, while at long ranges 
the ship will be Lane ge A meg by the “end on” position and 
the 20in. armoured bulkhead. Her object, however, will, of 
course, be ‘‘ to close,” and, I would ask, how will the question of 
com oats feet! ae oie ied 
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verfora’ and reparation of damages by plugging shot holes 
Tnight oxy ern carried out = he yore, or the ship 
might haul off to repair a = go ati __ 

would argue, therefore, that whilst one direct hit from the 
25-ton or 35-ton gun at the water-line of an armour-clad would 
probably sink her, if it did not blow her up, the raft-bodied ship 
could not be so easily disposed of, and that as regards those other 
perforations which the latter would have to accept, and from 
which the armour-clad would be spared, there is no fatal issue 
involved as to the chances of being sunk in action; the balance 
of safety is, therefore, greatly in favour of the ship with no side | 
armour. The thin armour deck, which is the only defensive 
covering to the armour belt which an armour-clad can afford to | 
carry, 1s an element of vulnerability too conspicuous to be lost | 
sight of by an expert antagonist. The raft-bodied ship would 
naturally not waste her powder upon oblique firing; her duty 
would be to maintain as much as possible a bow presentation, | 
and seek to close her armour-clad opponent when direct hits | 
would not be the exception, and depressed fire from monster guns | 
would prove the fallacy of placing a upon a system of 
protection based on “‘limitations of distance. or direction or 
nature of fire.” 

It is generally admitted that general actions will develope them- 
selves into a series of single combats ; we must abandon the old 
ideas of broadside actions; end-on will in future be the most 
effective form of attack and defence, and in this position the pro- 
posed raft-bodied ship shows a better protected and more powerful 
gun attack than the armour-clad. Our critics take no note of the 
advantages obtained by the increased height at which the most 
powerful guns are placed, their enlarged angle of depression, and 
enclosure within an impenetrable tower, all of which are claimed 
for the raft-bodied ship. 

I have now idered this tion of comparative invulner- 
ability under three different heads, namely, first, protection to 
magazines, builers, and engines ; secondly, protection to the ship 
from being sunk ; thirdly, protection to guns, I am, however, 
perfectly aware that there are other features connected with the 
proposed new design of war ship, the merits of which admit of 
discussion, but on account of limited space I will merely observe 
that if the principle of a cellular body is to be attacked on the 
grounds of novelty it may fairly be argued that its experimental 
aspect does not involve any new problems such as cannot be ac- 
cepted or rejected by the light of present scientific experience ; at 
the same time I consider that it is greatly to-be regretted that 
no experiments have been made to test the efficiency of this system 
of defence, seeing that the whole committce were unanimous 
in recommending this course; and I would argue farther, that 
it is equally desirable that before any new design for an armour 
clad is accepted it should be ascertained by experiment what 
amount of Eaeedion would be caused by projectiles from the 
25-ton and 35-ton guns penetrating a vessel protected by side 
armour of 1lin. maximum thickness at the belt, and only Sin. and 
Gin. at the battery. 

The experiment on the Glatton established two important 
facts, viz. : (1) That 14in. of iron only just resisted the projectile 
of the 25-ton gun ; had the shot struck the turret on any one of 
numerous 12in, plates the turret would inevitably have been 
pierced, and since that date this gun has penetrated 14}in. of iron 
at 1000 yards ; and (2) that it was only owing to the Palliser shot 
breaking up (as it always does) that the turret was not jammed, 
for the shot that struck the glacis would (had it remained whole) 
have prevented the turret from turning either way, seeing that 
the tail of the shot would have been embedded in the groove of 
the glacis. ‘ 

It may well be asked what the result of the trial on the Glatton 
would have been if opposed to the 35-ton gun. 

If there had been any doubt that the fixed towers with 20in. 
armour, which we wish to see substituted for 12in. and 14in. 
turrets, are absolutely necessary, the experiments on the Glatton 
would have removed them. 

I have made no reference to that new feature of protection, 
namely, a partial use of cork in a double side of ship ; because, 
whether tlis objection proves valuable or not, does not affect the 
general question, as it would merely be a supplementary provision 
of the safety to the cellular system; but I would urgently call 
attention to Sir William Armstrong’s opinions regarding the 
comparative effect of shot and shell when directed against both 
armoured and unarmoured ships, also to the arguments advanced by 
Admiral Ryder and me in support of the cellular principle in our 
report as members of the Committee on Designs for Ships of 
War [Blue Book C 489, 1872], and to Mr, E. J. Reed’s evidence, 
Q. 2535-2560, and especially at 2610, where he says, “I think 
cork or some other cellular materials might permanently fill with 
advantage the space above the under water armour deck.” 

Questions have been raised as to the efficiency of the iron deck 
(Sin. or Gin, thick) on the grounds that there must be apertures 
through the deck, and that these cannot be securely protected by 
any plan of gratings; but I am informed 1 shipbuilders 
that sufficient strength of gratings can given to deflect | 
neces projectile striking at the acute angles to which they wi 

exposed. Another question has been raised as to the effect of 
projectiles upon the sides of the thin iron compartments of the 
cellular body of ship, whether at very slow velocities the impact 
of a shot might not bulge out or tear away large ste rather 
than penetrate cleanly. On this point I would observe that this 
contingency has been provided for by the introduction of stays 
generally within all the cells or divisions of the raft body, thereb 
obtaining sufficient rigidity of structure to prevent any suc 
occurrence. The question of the effect which will be produced by 
shell explosion within the raft body has also been raised as a 
serious feature of objection to this plan, and on this point I have to 
observe that the cells are, when the ship is in action, entirely open 
at the top to the air, so that the gas pressure will escape upwards, 
and thus the sides of the cells will be greatly relieved from pres- 
sure, 

I have stated that close action cannot be avoided, nor direct 
hits, nor monster guns. I maintain still further that these con- 
ditions will not be the exception. 

I will further elucidate my meaning. If two ships or fleets 
meet at sea, and intend fighting, they must steam towards each 
other, and as they approach within gun-shot, safety will compel 
them to maintain the end-on position until t °Y close, when they 
must either collide or pass almost touching. go still farther, 
and say that when two combatants have passed each other once, 
both must turn and close end-on again, if such are the tactics of 
either of them ; woe betide the ship that shows her stern to her 
opponent’s bow. 

don’t see how these tactics can be avoided if either combatant 
is determined to close, as I cannot understand by what system of 
manceuvring an armour-clad can avoid close quarters or direct hits 
except by running away. I assume of course that the ships have 





8] 
To advocate the continued use of side armour on the assumption 
that weapons like the 35-ton gun “‘ will he few and far between,” 
in my opinion, only shows how strong is the temptation to hang 
on to old expedients rather than face the necessities of the future. 
Surely the —- of the past must teach us that neither “‘ the 
eost nor trouble of producing’ the 35-ton or even 50-ton gun will 
limit its general use, if its services are called for by the continued 
use of pevetrable side-armour ; the same thing has been said of 
the 12-ton, 18-ton, and 25-ton guns, and it is this want of fore- 
sight that has left us with an obsolete fleet. which dare not 
confront a few gunboats with the 35-ton gun placed behind an 
impenetrable shield, such as have been proposed by us as a substi- 
tute for the very vulnerable and therefore inefticient class of gun- 
boats which are being built. 
The 35-ton gun exists, and it has proved its power to penetrate 
18hin. of iron at 1000 or 1206 yards, and yet it is proposed to com- 





mence building a first-class armour-clad with only 4 maximum 
thickness of 1lin, of side-armour plating, 


So long as armour-clads of insufficient thickness of armour com- 
pose the fleets of the world the 35-ton or 50-ton gun will prove a 
superior weapon of offence to a torpedo vessel, because while it will 
strike as deadly a blow, its aim is more accurate, and its approach 
not so easily avoided, and for the cost of one torpedo vessel you 
could produce many of such guns. 

Assume that war had been declared, and that two ships were 
anchored at Spithead, and ins were allowed to make their 





| choice, I would ask which of two would be selected as meee = | 


the greatest amount of fighting vitality : the one an armour-cla 
whose liability to perforation was said to be limited by “‘ distance, 
direction, a | nature of fire,” but otherwise liable to be blown 
up or sunk by one direct hit from a 25-ton or 35-ton gun, the armour 
protection to the battery or turret being vulnerable to the sare 
extent ; the other, a ship without side-armour, but so protected 
by a covering-deck to the magazines, boilers, and engines that 
they would be safe from the reach of any gun projectile, and with 
a system of water-line defence which would stand a considerable 
riddling without risk of fatal consequences, the gun protection 
being invulnerable: it being understood that the ship without 
side-armour would have an outer skin of a thickness sufficient to 
break up common shell. 

I would suggest that a model ship representing each system of 
protection should be submitted to the test of professional opinion 
before any new designs be commenced ; and, in order that a cor- 
rect estimate might be made of the value to be attached to 
what is called armour of a given maximum thickness, the thick- 
ness of each plate should marked on the model to show the 
extent to which the vital parts are actually protected by the 
maximum thickness re to be given. 

I am certain that this manifestation of facts would show a 

grave discrepancy between the figurative and the real, for the 
maximum thickness of armour would be found to be very partiaily 
applied, viz., only in the immediate neighbourhood of the water- 
line, leaving many vital parts weakly protected where a deadly 
blow might be struck by guns of moderate power. The thin 
covering-deck, or roofing to the armour belt, would necessarily be 
a very serious point of weakness in all armour-clads, which will 
not be lost sight of in the instructions given to the enemy's 
yunners.* The height of freeboard of all armour-clads will always 
be limited by the desire to thicken the side armour as much as 
vossible ; this consideration does not affect a raft-bodied ship, the 
1eight of whose tower guns and their increased power of depres- 
sion give an increased command of downward fire ; while their 
solid projectiles will, after passing threugh side armour or thin deck 
armour, be very liable, on striking the opposite side, to knock off a 
whole plate and make a large hole well under water, with direct 
access to a compartment. 

It must not be forgotten that although a ship with one compart- 
ment full may not sink, she will probably be unmanageable, and 
that with two compartments full she would probably sink. 

Side armour struck in reverse by heavy solid shot of Whitworth 
metal (which does not break up) will be one of the most fatal 
incidents of future battles, especially when ships are rolling. 

I cannot conceive any possible structural design more suggestive 
of destruction to human life than the square battery of the pro- 
posed new armour-clad, coated with only 8in, and 6in, armour, 
roofed over with iron of lin. or 2in., containing twelve 18-ton 
guns, some 300 men, and liable to be perforated by steel shell 
projectiles from the 18-ton, 25-ton, and 35-ton guns. 

I am confident that as regards comparative security to the men 
and efficiency of the guns, this battery would be far better situated 
on the open deck without any ermour protection whatever. 

I consider that before building any new vessel the ibility of 
converting existing side-armour ships into raft bodied ships should 
be pte be ascertained, selecting in the first place those with the 
thinnest armour, from 4in. to 6in., such as Warrior, Minotaur, &c. 
It may be possible, in this manner, to render the existing fleet 
really formidable in the light of any possible gun attack, and in 
the course of a twelvemonth. 

In the present obsolete condition of the fleet, it is frightful to 
contemplate the sacrifice of life which must result from a naval 
battle, and if it be possible to afford increased protection, not a 
day should be lost in making a beginni To meet such a question 
as this by the argument that other nations are no better off than 
ourselves, is not a statesmanlike view to take. England, with her 

eat resources and her dependent position on her first line of 
Senee, should always be in advance of other nations as regards 
the efficiency of her fleet. Nor is it a humane view to take, 
because it practically amounts to this, that if some thousands of 
British seamen are blown up or sunk which might have been pre- 
vented, the calamity will be justified by the fact that some 
thousands of the sailors of another nation are also sacrificed. 

Gero, ELLiot, Admjra/. 








VERTICAL BOILERS, 

Sir,—On the 27th of last month you kindly published my 
letter and table on the efficiency of the Ravee Field-tube boile:. 
In last week's correspondence Mr, Olrick comments upon 
this letter, and also volunteers a statement relating to me person- 
ally ; and as the one is done erroneously and the other isa misre- 
presentation of facts, I hope you will afford me the opportunity 
of placing the following data and facts before your readers :— 

he table of efficiency of the existing Ravee boiler relates to the 
double journey of the Ravee between Ipswich and Edinburgh, and 
to the last wood trial previous to this journey, and was computed 
eight months ago. 

In order to counterbalance possible inaccuracies in the record of 
the log, and thus to arrive at a fai> ave of the quantities 
given, I divided these two journeys into seve: rtions, as suggested 
chiefly by long stoppages, and then treated the two journcys as a 
whole. Mr. Olrick is somewhat hasty in findiog fault with some 
of my figures and in not x are | appreciating the useful and 
practical information which this table gives, and which is more to 
the purpose than long rambling stat ts unsupported by facts 
and experience, 

On the 19th September, between Ipswich and Azerley, the rate 
of economy really was 4°21, and = on the 4th October, between 
Ipswich and Edinburgh, it was 4°729, as stated in my table. The 
figures which Mr. Olrick quotes in —— have reference to — 
tions of these two distances named. That the heating surface allow- 
ance should not be less than five square feet, and that the same 
can never be brought down to Mr. Olrick’s 3°64 square feet in the 
existing Ravee boiler when at actual work by the best of firing 

nossible with either wood or coal, is shown by the table, and will 
more clear after the following resumption. 

The journey from Edinburgh to Ipswich, 424 miles, is the last 
and best performance of the Ravee before being packed for ship- 
ment ; and it is, I believe, during a portion of this journey that 
the most favourable data were recorded from which Mr. Olrick 
deducted his heating surface allowance of 3°64 and rate of 
economy. 3 ae 

The following are the data seve | to this journey, and the 
method an experienced and responsible engineer must adopt in 
determining the proper heating surface allowance :— 

Total time alee steam, 103°25 hours; time travelling, 61°21 
hours; coal burnt in 103°25 hours, 25,270 lb. ; coal burnt per 
hour, C = 245 Ib. ; rate of economy, W = 5°7 lb. ; total heating 
surface, S = 174 square feet. Heating surface required per cube 
_ 624.8 _ 624.174 


Cw 45. 57 =777 square 











foot water per hour, h 


feet. 

The travelling time in this journey is only three-fifths of the 
whole time under steam, and as it may be supposed that at her 
proper station the Ravee will have less frequent and long stoppag 





this ratio will increase, and tend to a better rate of economy ani 


greater consumption of coal per hour. — 
Therefore, in order to favour Mr. Olrick’s boiler, I have assumed 


that all the coal was burnt, as well as all the water evaporated, 





during the time of actual travelling, or 61°21 hours, whereby the 
consumption of coal per hour becomes C = 412 Ib., and the heat- 


ing surface allowance h = 62°4+ 174 


412 + 57 
corded in my table. 

Thisis practically too little, and differs by about three square fect 
from the heating surface allowance required practically for that 
particular journey here di 1 toppages are unavoidable 
under the best regulated service, five square feet must be considered 
theminimum limit. The unqualified statement that the Ravee boiler 
could do her work with a heating surface allowance of 3°64 square 
= would lead astray and be pernicious, as regards reliable 

ata. 

In October, 1870, I entered into an agreement to make designs 
for four of Tl 's road-st s to be built for the Indian 
Government. This agreement had for various reasons to be based, 
to an exceptional extent, upon the mutual confidence between my 
client and myself. It was foreseen that several persons would 
come forward with their ideas and experiences, and I undertook 
to listen to all and do my best to produce a design fit for the 
intended purposes, I designed the road steamers, of which the 


= 46 square feet, as ac- 








Raver is one, fulfilled my contract to mutual satisfaction, and . 


believe that I have not been wanting in courtesy and forbearance 
towards persons who had occasion to confer with me on the 
subject. 

As I never before communicated with Mr. Olrick, I would avail 
myself of this opportunity to inform him that I never did hold a 
position with or under Mr. Crompton, and,as I have my reputation 
to make, should not like to be publicly robbed of the honours due 
to me. Gustav A, C, BRemMe. 

Ipswich, October 7th, 1872. 


Srr,—In answer to a letter which appeared in last week’s edition 
of your paper, signed ‘‘ Cosmopolitan,” I have much pleasure in 
giving you the results of my experience with the Field boilers in 
using turf for fuel. The fire-bars are placed about 6in. lower than 
usual to give room for the very loose and bulky fuel which I 
intended to make use of. The fuel is the uppermost spit of a 
peat bog, and consists of a conglomeration of roots and of a variety 
of grasses and other plants intermixed with different kinds of 
mosses, and the whole is of so loose a texture that it is entirely 
unfit for fuel for any ordinary porposes, and under boilers of ordi- 
nary construction is entirely useless, In the Field boiler I have, 
however, been able to use it with great advantage. The steam is 
kept up regularly at 60 lb, pressure, and can easily be raised to 
80 Ib. even with the full load on the engine. The steam can be 
got up to 60 lb. pressure in half an hour, whilst under my ordi- 
nary Cornish boiler it took three hours, and then it could not be 
kept up at 601b. for more than ten minutes when the engine was 
at work. It gradually sank in spite of all firing, till the engine in 
half an-hour came to a complete standstill. I have no hesitation 
in expressing my opinion, based upon experience with several Field 
boilers, that it is the only one where a kind of fuel otherwise 
useless can be employed with advantage. 

F, HAHN DANCHELL. 


Sir,—I have now before me a letter from Mr. Thomson, the 
inventor of the pot boiler, dated 11th April, 1872, and comparing 
the account given therein with the account in last week's ENGINEEK 
of a trip of a pot-boiler with an improved spark-catcher, find 
that they must both refer to the same performance. 

As statements of this description are of more value when veri 
fied by the writer's own name instead of being anonymous, as 
indeed I consider all anonymous letters on such subjects out of 
place, I think it only right that your readers should know from 
whence this information has come. 

27, Leadenhall-street, E.C., 

October 9th, 1872. 


[The information proceeded originally from Lieut. Crompton 


LEWIS OLRICK. 


himself, a fact which should satisfy Mr. Olrick.—Ep. E.]} 





Sir,—It is not my intention to take any part in the discussion 
on vertical boilers now going on in your columns. I wish, how- 
ever, to correct Mr. Olrick’s estimate of the value of wood as a 
fuel. Instead of a pound of coal being equal to three pounds of 
wood, I can inform your correspondent that it is equal to but two, 
as he must have known if he had any experience with timber cut 
and dried under a tropical sun. His statement only applies to 
wet wood such as I think Lieut. Crompton could not have used 
even if he wished it. If I am right Lieut. Crompton’s letter con 
firms that of Mr. Bremme, the evaporation of the Ravee being 
at the rate of about 6)1b., not 9} Ib, as stated by Mr. Olrick. 

London, October 9th. J. MOLEsSworTH, 





RAILWAY ACCIDENTS, 

Sir,—Many ideas never have an opportunity of bearing 
practical fruit from the expense of bringing them to fruition. It 
may almost be said that a poor patentee never sees fame or 
fortune himself. But in cases involving security to life outsiders 
may not consider time wasted in offering suggestions which their 
means or deficient technical knowledge renders them unable to test 
inpractice. Railway accidents have caused the writersome thought, 
both as to preventive buffers and also quick disconnecting fasten- 
ings. 

To refer to the first. Ordinary laws of collision between separate 
elastic bodies afford apparently no criterion, as the buffers in use 
do not supply sufficient elasticity to counteract the momentum 
which is applied. Thus theory is quite at fault. Cannot this be 
remedied? (1) Collision accidents show, on the average, that 
stuffed carriages are the least fatal, (2) That destructive pres- 
sure thrown on various cars of a line is exerted through half, say, 
the line in proportion to the strength of such cars. Now, what 
would be the effective resistance of a 30ft. long empty (or luggage) 
tender — next the engine and before the first guard van’ 
To employ it for luggage is merely a suggestion to save expense, 
and is, perhaps, a dangerous suggestion, as leaving a loophole for 
economy v. life. Such a ‘* buffer” tender as is meant would be 
30ft. long, in three compartments of resistance, this latter increasing 
as the impetus of the train naturally decreased. It would be 
built with india-rubber, supplemented, as required, by spiral orother 
metal springs, throwing the pressure diagonally through each com- 
partment, so that, while the resulting movement would be an 
action at first on the whole ‘‘ buffer,” that action would be 
graduated (as above) for a calculated increasing resistance, so as 
to equalise the effect of the first shock of the impinging train. In 
the present day, cost in £s, d. supersedes all other consideration. 
This proposal would involve very large expense ; but setting aside 
human life and misery as items not to be brought into economic 
discussion, would not ‘‘corapensation” payments and lawyers’ 
fees thereon go far to pay for the adoption of such or a similar 
scheme if it had a practical value ’ E. M. 

October 5th, 1872. 

GENERAL SCOTT'S METHOD OF TREATING SEWAGE, 

Srr,—Referring to the difficulty of dealing with sewage as at 
Ealing, according to General Scott's method, allow me to suggest 
through your paper that as a means of getting rid of the trouble 
and nuisance caused by drying the precipitated sludge, General 
Scott might use with very t advantage Hoffman's patent 
annular kiln, as now used for drying and burning bricks, &c. The 
sludge, after being subjected to hydraulic pressure, might be 
placed in blocks in the kiln, or if not in a sufficiently hard state 
to be built up in the kiln, a slight modification in the construc- 
tion of the latter would enable it to dry and burn the sludge in a 
softer state. The noxious gases would chiefly be consumed and 
utilised in the burning and drying process, and any such 
escaping, being discharged from the top of a high chimney shaft, 
would cause no nuisance. RICHD, BARNSLEY Sanpers, C.E, 

Lisburn, Oct, 2nd, 1872, 
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PRIVATE DWELLING HOUSES AT THE 
VIENNA EXHIBITION. 


Ar the Universal Exhibition to be held at Vienna in 1873 the | 
private dwelling-house will have the importance of forming a | 
group toitself. This group has been destined to help to solve one 
of the most important questions of social science of the day. Its | 
object is not to exhibit a collection of ethnographical objects, 
neither is it to show how most of the private dwelling-houses are 
built and arranged in different countries, but to show how the 
private dwelling-house can and ought to be built in order best to 
fulfil its purpose, taking into consideration the climate, local 
circumstances, and mode of life of the different peoples, as well as 
their wants and habits, 

One very common error, for instance, hitherto in undertakings 
with the special object of providing houses for working men has 
been the construction of huge nests of brick and mortar, in which 
there is no private ownership beyond the two or three rooms 
enclosed within a separate door, and a right of way down a common 
staircase. Whatever may be the architectural or economical ad- 
vantages of this kind of building, it has one fatal fault. It isnot 
liked, and there is no reason to suppose that it ever will be liked, 
by the persons who are intended to benefit by it. It is very 
doubtful whether the flat system has any future in London, even 
for the richer classes. 

The experiment begun in Victoria-street has not been often 
repeated, and where it has been the system has usually developed 
into a mere modification of hotel life. Besides, the unfortunately 
unavoidable consequences of the living of many in a small space, 
and of the thus loosened family life, manifest themselves in 
the injury of health and morality. It is for that reason that 
we see everywhere endeavours made to restore again the old 
a house, but arranged to suit the requirements of modern 

ife, 

The groups destined to represent the private dwelling-house— 
first, by models, drawings, and finished buildings; and secondly, 
by drawings, models, and examples of thoroughly-furnished apart- 
ments at the Vienna Exhibition, will show the rooms, the kitchen, 
the cellar, &c., with all the requirements of house-keeping, and 
all the most approved arrangements as a whole,and ready for imme- 
diate use, and thus present to the visitor an arrangement which 
cannot by any other means be exhibited in so complete or clear 
a manner, and which imagination can never represent to 
itself. 

This Exhibition will enable the architects of all civilised nations 
to exhibit the private dwelling-houses which suit best the climate 
and habits of their country, and also enable visitors, who give 
their attention to this problem, to make instructive comparisons, 
and to adopt the arrangements which may be suited to their own 
country and customs. 

It is intended that the houses exhibited, besides being fully and 
completely furnished and decorated, shall be likewise, as far as 
practicable, inhabited. 

The art of the joiner and cabinet-maker, the upholsterer, the 
painter, the potter, &c., will appear side by side, and appeal 
collectively by the technical skill and taste displayed to the 
approval of the visitor. 

One particular feature of prominent interest to English manu- 
facturers and exhibitors deserves to be specially noticed in connge- 
tion w.th'this group. 

Iron constructions are almost unknown in Austria, and it may 
be taken for certain that if introduced by enterprising firms (and 
such are not wanting in England) they would meet with a ready 
sale. Even a very profitable investment might be made by erect- 
ing several of these iron houses previously to the opening of the 
Exhibition, for it is a well-known fact to residents in Vienna that 
at present there is not enough accommodation for the resident 
population, and that in consequence rents are enormously high. 

3y the exhibition of these iron constructions the manufacturer 
will derive a double advantage. In the first place he will be 
receiving rent for the houses whilst they are inhabited ; and, 
secondly, it will, perhaps, do more to convince Vienna capitalists 
and building societies of the practicability of iron houses than all 
the advertisements inthe world. Let their superiority to stone or 
brick constructions once be allowed, and numerous orders will be 
sure to follow. 

The houses, however, which are mostly required at Vienna, are 
not those enormous ten and twelve story structures which are 
familiar to every one who has visited continental cities. The 
most urgent want of the people there is a good transportable dwelling 
for working men, containing from two to four rooms, and 
others with one room and a kitchen only, suitable for man and wife 

Such buildings are almost unknown in Vienna, and, idering 


2580. James Stone, Drayton, Somersetshire, ‘‘A new or improved appa- 
ratus for warming the feet.”—30th August, 1872. 

2614. BALTHASAR WILHELM GERLAND, Buxton-road, Macclesfield, Cheshire, 
“Improvements in the manufacture of phosphoric acid, phosphatic 
manures, alkaline, and other par 
Heinrich and Eugen Albert, Biebrich, Germany. 

2616. Ropert FRANCIS Farruieg, Victoria-street, Westminster, and Lorrus 
Perkins, Seaford-street, Gray’s-inn-road, London, ‘‘ Improvements in 
} + wines.” —Oréd Bestenber, 187 
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2628. Francis Hamitton Dovetass, Newman-street, London, “ An im- 
proved method for the protection of animals and crops, and apparatus 
therefor.”—4th September, 1872. 

2646. ALFRED SmirH, Ilford, Essex,‘ Improved construction of machines, 
oe fitting of appliances therein, for stamping, punching, and 
em hg 

2650. Joun Canven Ramspen, Lightcliffe, Halifax, Yorkshire, “‘ A new or 
improved means or method of and apparatus for securing the com- 
bustion of fuel, and for the utilisation of the gases arising there- 


rom. 

2652. ARTHUR FieLp, Upper Marsh, Lambeth, Surrey, “ Improvements 
in apparatus for the manufacture uf candles.”—6th September, 1872. 

2656. Tuomas MiDELTON, Stratford, Essex, ** |mprovements in the con- 
struction of rails and permanent ways for railways.” 

2660. Henry WiLt1aM Hucues, Liverpool, ‘Improvements in the con- 
struction of tramways.” 

2661. Witt1am Hunter and Ricuarp McCioy, G w, Lanarkshire, 
N.B., “Improvements in spinning, twisting, and winding fibrous 
materials, and in the machinery or apparatus employed therefor.” 

2662. Jonn Prppincton, Gracechurch-street, London, ‘‘ Improvements in 
revolving fire-arms.”—A communication from C. F. Tackels, Huy, 
Belgium.—7th September, 1872. - 

2664. Jonn Lewis, Preston, Lancashire. ‘‘ An improved automatic fuel 
feed and smoke-burning apparatus for boilers of any kind.” 

2668. ALPHONSE LaAFARGUE, York-terrace, Acklam-road, Notting-hill, 
London, “ Improvements in steam, vacuum, and hydraulic gauges.”— 
9th September, 1872. 

2678. GEorGE Turton, Sheffield, ‘Improvements in the mode of and 
apparatus for heating water and other liquids, applicable to baths, 
greenhouses, and other purposes,” 

2680. Tuomas Hunter, Maybole, Ayrshire, N.B., ‘‘Improvements in 
implements for lifting potatoes.” 

2682. JosepH Cropper, Rochdale, Lancashire, “Improvements in the 
construction of apparatus employed in cleansing and scouring wool and 
other fibrous substances.” 

2684. WiLt1aM Ropert Lake, Southampton-buildings, London, “An im- 
proved machine for brushing photographs, cards, and other like 
articles.”.-A communication from Emile Rienzi Weston and Timothy 
McDonald, East Corinth, Maine, U.S. --10th September, 1872. 

2368. Epwarp Tuomas Hvucues, Chancery-lane, London, ‘“ Improve- 
ments in shuttle-driving mechanism for looms.”—A communication 
from Jeremiah Stever, Bristol, Hartford, Connecticut, U.S., and George 
Arnold Boughton and Isaac Edwin Newton, Waterbury, New Haven, 
Connecticut, U.S. 

2690. Juomas Jackson and Tuomas SourHan, Coat’s Ironworks, Coat- 
bridge, ‘‘ The application of titanic iron ore in making and repairing 
bottoms of heating and reheating furnaces in place of sand, in order 
to utilise thecinder from such furnaces for fettling puddling furnaces,” 

2692. Freperick ALBERT Gatry, Accrington, cashire, ‘ Improve- 
ments in producing certain colours on cotton fabrics and yarns.” 

2604. Jonn HEeasELDEN, Shelton’s-garden’s, Old Radford, near Notting- 
ham, ‘‘ Improvements in the construction of twist lace machines.” 

2698. FrepeRIck WILKINSON, Manchester, ‘‘ Impro ts in washing or 
scouring wool and woollen fabrics or yarns.” 

2700. ALFRED Vincent Newton, Chancery-lane, London, ‘“ Improve- 
ments in mowing machines.”—A communication from William Henry 
Barlow and Benjamin Lindley Walker, Sing Sing, New York, U.S.— 
11th September, 1872. 

2702. Georce AuGuUsTUS ALEXANDER CUNNINGHAM and THomas Pui ip 
CuRIstorHEeR CUNNINGHAM, Liverpool, ‘‘ Improvements in electro- 
magnetic motors.” 

2704. James HARGREAVES and THomas Rosrnson, Widnes, Lancashire, 
“ Improvements in the manufacture of sulphate of soda.” 

2706. Witt1aM Morcan Brown, Southampton-buildings, London, ‘‘ Im- 
provements in wax thread sewing machines.”—A communication from 
Robert Ashe, Boston, Massachusetts, U.S. 

2710. Wittem VAN DE WAAL, Cheapside, London, “‘ Improvements in the 
manufacture of stays and corsets.”— 12th September, 1872. 

2716. Ricnarp Cay, jun., Bread-street-hill, London, ‘‘ Improvements in 
printing machines.” 

2718. Marcus Besro, Old-street, London, ‘‘ Improvements in mechanism 
or apparatus to be employed for numbering and printing tickets, 
cheques, and other similar and like articles progressively and con- 
secutively ” 

2726. NEHEMIAH EDWARD STEVENS, Cheddar, Somersetshire, and CHarLes 
CuLLum, Newport, Monmouthshire, ‘‘A new or improved game or 
games for use in the open air, in rooms, or in other places, and in appa- 
ratus or appliances to be used therewith.” 

2728. Ropert Kent Jones, Birkenhead, Cheshire, ‘‘ Improved apparatus 
to be used in discharging cargo from ships or vessels.” 

2730. Epwarp Ho.pen, Bradford, Yorkshire, ‘‘Improvements in the 
process of preparing wool, cotton, and other fibres.” 

2732. WittraM StaBcerorD, Oldbury, near Birmingham, ‘‘ Improvements 
in apparatus for securing automatic couplings used on the ends of rail- 
way carriages.” 

2734. Witt1aM Rosert Lake, Southampton-buildings, London, “ Im- 
provements in wire ties for securing bales of cotton and other merchan- 
dise.”"—A communication from George L. Laughland, New Orleans, 














that the town has a very large labouring population, they are as 
much needed as elsewhere. To men employed in large manufac- 
tories a dwelling of this kind would be specially acceptable, for on 
account of want of good accommodation, and the very high rents 
which prevail in a densely-populated district, the Austrian artisans 
and mechanics have often a distance of three or four English miles to 
walk morning and evening. Summers and winters in Austria are 
more severe than in England, and hence the greater need of a 
decent dwelling nearer the man’s daily work. Many of the manu 
factories there have plenty of spare ground which they now 
appropriate to depositing rubbish, but which, in many instances, 
would be available for the erection of constructions as heretofore 
suggested. 

Ordinary building materials are very dear at Vienna, bricks 
cost from 30 to 35 florins (50s, to 60s.) per 100, and other materials 
are in the same proportion. According to the opinion of others 
who are well-informed in such matters, iron dwe ling-houses 
imported from England, after cost of carriage, Customs duty, and 
all charges are paid, including erection, will not be dearer than 
brick constructions of the same character. One very important 
advantage in their favour is the rapidity with which they can be 
erected ; and, in the interest of the working man and the poorer 
classes, the co-cperation of manufacturers in England, France, 
and elsewhere is earnestly solicited by the Austrian people. 
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1549, James Austin Mee, Manchester, “ Imy ts in hinery or 
apparatus for drawing wire.”—2lst May, 1872.¢ 
1680. Wittiam SrotHerR and Grorce Mitton, Manchester, ‘‘ Imy 





ments in folding desks suitable to be employed in schools.”—4th June, 
1872. 

2234. Hector Avouste Durrene, South-street, Finsbury, London, “ An 
improvement in the mode of constructing carriages and other wheel 
vehicles.”—A communication from M. Pierre Perrot, Vienne, France.— 
26th July, 1872. 

2358. THomAs WARREN, Glasgow, Lanarkshire, N.B., ‘“ Improvements in 
and connected with furnaces employed in the manufacture of glass.”— 
8th August, 1872. 

2450. Freperick Lipscombe, Strand, London, “Improvements in the 
treatment of noxious vapours, and in apparatus or appliances in con- 
nection therewith.”—16th August, 1872. 

2472. James Broptr, Bow of Fife, Fifeshire, N.B., ‘‘ Improvements in the 
construction of fastenings for gates and doors, drawers, lids, and desks.” 
—20th August, 1872. 

2508. Pierre VaRNaIson, Boulevart de Strasbourg, Paris, “‘ An improved 
method of and apparatus for producing vacuum in night-carts used in 
removing foecal matter.”—23rd August, 1872. 

2518. Wittiam Locuneap, G! w, Lanarkshire, N.B., “‘ Improvements 
in treating asbestos or amianthus, and applying the same to various 
useful .”—24th August, 1872. 

2556. Grorce Graincer, Worcester, ‘‘ Improvements in tiles or slabs, 

d in attaching tiles or slabs to surfaces.” —28th A 187 





an ugust, 1872. 
2576. Groror Spencer, Cannon-street, London, ‘‘ Improvements in the 


purification of coal gas used for illuminating purposes, and in appa- 
ratus therefor.”—A cemmunication from Edward White, Lexington- | 
avenue, New York, U.S, 


Louisiana, U.S.—13th Septenber, 1872. 

2740. WittiamM Ropert Lake, Southampton-buildings, London, ‘‘ An 
improved elastic material, and method of manufacturing the same, 
for stuffing mattresses, sofas, and chairs, and for other like purposes.” 
—A communication from John Langdon Kendall, Foxborough, Massa- 
chusetts, U.S. 

2742. Tuomas BRANDRETH G1BBs, Queen-street-chambers, Exeter, Devon- 
shire, ‘‘ Improvements in domestic fire-grates or stoves, and in 
appliances connected therewith, for heating or warming rooms er 
apartments.”—14th September, 1872. 

2743. James Beckett, Woodland Cottage, Moorfields, Worcestershire, 
** An improved system for washing, toning, washing, fixing, and wash- 
ing photographic prints, and apparatus therefor.” 

2744. THomas Hatey, Sam Havey, and Svepen Herserr HAtey, 
Bramley, near Leeds, Yorkshire, ‘An improved valve for regulating 
the supply of steam to the cylinder or cylinders of steam engines.” 

2745. Epwarp THomas HuvuGuHEs, cery-lane, London, ‘* Improve- 
ments in the manufacture of the salts, carbonates, and hydrates of 
baryta and strontia, and also for improved modes of making baryta 
and strontia caustic.”—A communication from Louis Gustave Ghilain 
Daudenart and Edmond Verbert, Rue du Progrés, Schaerbeck, 


issels, . 

2747. Newton Joun Suckiinc, Market-hill, Maldon, Essex, ‘‘ Improve- 

ments in boilers, and in means for producing constant circulation of 
water therein.” 

2748. Appison CriTreNDEN Ranp, Glasgow, Lanarkshire, N.B., “ Im- 
rovements in compressing air, and in the apparatus employed there- 
or.” —16th September, 1872. 

2750. Say Atkinson, Finsbury, London, ‘An improved washing 

e.” 


mac . 

2751. James Buiack, Anstey, Leicestershire, “‘A new or improved 
machine for lining or covering pasteboard, cardboard, strawboard, 
paper, and other articles with linen, fancy paper, and similar 
materials.” 


2752. ALLEN SmyTu and CHaRLes THEOPHILUS Ramsay, Liverpool, ‘‘ Im- 

rovements in apparatus for stoving or drying wool, cotton, and other 

s Tike materials, also grain and other like substances.” 

2703. Grorce CHAPPELL, Staincross, near Barnsley, Yorkshire, ‘‘ Im- 
provements in chaplets or studs used in casting pipes and other hollow 
articles.” 

2754. Epwarp Dunnino Barker, Woston Lodge, Putney Park-avenue, 
Surrey, “Improvements in the means-and apparatus for actuating 
railway brakes.” 

2755. Kate Rowtson, Gower-street, London, “Improvements in the 
manufacture of fans for ladies’ use.” 

2756. BeRIAH SHEPHERD, Beverley, near Wellington, Salop, aud Freperick 
Sruckxey, Me Ls fil, 01 » “Improvements in ma- 
chinery or apparatus for tunnelling and excavating, and for other like 
uses.” 

2767. James Mipp.rMass, Edinburgh, Midlothian, N.B., “ Improvements 
in clerical costume.” 

2768. StanLey Epmiston, Charing Cross, Westminster, “‘ Impro t 
applicable to knapsacks and other anal articles, for the purpose 
0 = — supporting the weight thereof while being carried 
on the ~ 

2759. ALrREeD Vincent Newton, Chancery-lane, London, ‘“ Improved 
mechanism for driving and other machines.”—A commpanice- 
tion from Robert Whitehill, New York, U.8S.—17th September, 1872. 

2760. Joun THomas WipBERLEY, Blackburn, Lancashire, “ Improvements 
in machinery or apparatus for winding cotton, silk, wool, or other 
threads on spools or reels,” 

2761. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Improvements 
= apparatus for producing ice.”—A communication from Robert Kiley, 

apore. 

2762. WittiaM Henry HamMonp, igh crest, Peckham, Surrey, “Im- 
provements in the construction of ks or fastenings for stays or 
co! 





és.”"—-A communication from, 





2763. EDWARD JouNn Cow1inc WELCH, Liverpool, “‘Improvements in t 
pe pe aap of apparatus for straining and winding wire for fencin g 
and other pr we 

2764. WILLIAM RN, Stepney, London, “ An improvement in certain 
kinds of locks.” 

2765. Grorce Reap, Deal, Kent, and Jonny James Nicko.t, South Hill 
House, Gravesend, Kent, ‘“‘ An improved method of and apparatus for 
signalling, applicable ‘to use in ships or on land,” 

2766. WiLLIAamM Epwarp Newton, Chancery-lane, London, “‘ Improve- 
ments in a of explosive r ds,”—A icati 
from Johan Henrick Norrbin and Johan Ohlsson, Stockholm, Sweden. 

2767. JoserH MurrcHect, Sheffield, and Wittiam Epwarp NewrTon, 
Chancery-lane, London, ‘‘ Improvements in ery for the manu- 
facture of railway and other carriage springs.” 

2768, Lovis Hernemann, Mildmay Park, Islington, London, and Marks 
Leorotp Mutter, Harrington-street, Hampstead-road, London, “ Im- 
provements in for sing t 


2769. James ABRAHAM Cox, Margate-terrace, Pad -green, London, 
“A new method of providing a means of affixing the Government 
stamps to licensed victuallers’ and other glasses used for the sale of 
malt and other liquors.” 

2770. ApsaLom ExviJan Wess, Jamaica-street, Stepney, London, “‘ A pro- 
cess of treating oils, spirits, and fatty matters, whereby they are 
rendered <lisinfecting and deodorising during the combustion thereof, 
and by which the said oils are purified.” 

2771. Isac Lovis PuLvermMacnerR, Regent-street, London, “ Improve- 
ments in electro-conducting and electro-generating apparatus or 
appliances for medico-electric and other p , and in apparatus for 
measuring and graduating electric currents.” —18th September, 1872. 

2772. Jonn Wituiam Gray, Billiter-street, London, “An improved 
explosive compound.” — A communication from Jesse Hall, Place 
d’Armes, Pas de Calais, France. 

2773. THomas Lowe, Bolton, Lancashire, ‘‘ Improved apparatus for faci- 
litating breathing in impure atmospheres.” 

2774. WatteR Epes, Edinburgh, Midlothian, N.B., “‘ Improvements in 
steam boilers.” 

2775. Geornce Harry Rippin and Ernest CuHartes Rippin, Stoke 
Newington, London, ‘‘ Certain improvements in mechanism or appa- 
ratus to be employed in the processes of preparing, spinning, and 
weaving cotton or other fibrous substances.” 

2776. GeorGe KEIGHiey, Burnley, Lancashire, ‘‘ Improvements in looms 
for weaving.” 

2778. EBENEZER THORNTON, Bradford, Yorkshire, “‘ Improvements in 
cooking apparatus or kitchen ranges.” 

2779. ALEXANDER COLVIN FraSER, Clarence-road, Finsbury Park, London, 
** Improvements applicable to retorts for the manufacture of gas.” 

2781. WittiamM Ropert Lake, Southampton-buildings, London, ‘Im- 
provements in button-hole sewing machines.”—A communication from 
Amos Lawrence Wood, Boston, Massachusetts, U.S. 

2782. Georce Hanp Situ, Southampton-buildings, London, ‘An im- 
proved method of treating brick, porous stone, and other like materials 
to increase their ness, durability, and impermeability.” 

2785. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for propelling vessels.”—A communication from 
Marie Charles Frédéric Chailan de Morits, Paris.—19th September, 1872. 

2788. Peter McLaurin, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
= poe of paper, and in the machinery or apparatus employed 
therefor.” 

2789. WiLt1aM Bay Liss, Wolverhampton, Staffordshire, ‘“‘ Improvements 
in steam boilers.” 

2790. Rosert Stone, Liverpool, ‘‘ An improved artificial fuel.” 

2791. Joun Somes Story and Francis Gascoigne Lynne, Kirkby 
Stephen, Westmoreland, ‘‘Improvements in machinery for exca- 
vating.” 

7. J — ALDERSLEY Woop, Barnsley, Yorkshire, ‘‘ An improved rotary 
plough.” 

2793. Moses Paitip ManFieLp, Northampton, “ Au improvement in the 
manufacture of boots and shoes.” 

2795. EDWARD SHEPPARD Bica and WILIAM FREDERICK Hunt, Hills-place, 
Oxford-street, London, ‘‘ Improvements in the mode of and apparatus 
for manufacturing plaited paper cups, holders, or cases for hold 
confectionery, and also other plaited, goffered, puckered, or fold 
articles for various purposes,”—20th September, 1872. 

2796. Mason Pearson and Daniet MILts, Bradford, Yorkshire, “ Im- 
provements in looms for weaving.” 

2707. Lovis Durraup and WitiiaM Henry Frear, Boulevart Males- 
herbes, Paris, “‘ A mode of treating the vegetable fibres, and especially 
the waste of flax, hemp, jute, China grass, &c., in order to transform 
the same into cotton.” 

2799. Rosetta SrracHan, Cempfield Lodge, Walterton-road, St. Poter’s 
Park, London, ‘‘ Improvements in the construction of iron sbips.”— 
A communication from Alexander William Gibson, Calcutta. 

2800. Joun THomMas Brown Porter, Lincoln, “Improvements in com- 
bined gas apparatus to be used on board ship.” 

2801. Joun McDovucatt, Manchester and London, “‘ Improvements in the 
manufacture of manures.”—21st September, 1872. 

2803. RetnHoLp Boek.en, Brooklyn, Kings, New York, U.S., “ Improve- 
ments in machinery for rolling screws and metal rods.” 

2804. Epwarpv GrirFirH Brewer, Chancery-lane, London, “ Improve- 
— in gloves.”—A communication from Messrs. Jouvin, Doyon, and 
Co., Paris. 

2805. Witnerm Ratu, Plettenberg, Westphalia, “‘ Improvements in 
annealing and removing of oxide or scale from iron and steel wire and 
other articles of iron and steel.” 

2806. CHARLES GREFNSILL Morcan, Rose Cottage, Swilly, Plymouth, 
Devonshire, ‘‘Imp ovements in fastenings for window-sashes and for 
other purposes.” 

2807. TayLor WHEELHOUSE, Lightcliffe, near Halifax, Yorkshire, ‘‘ Im- 

a means or apparatus for unhairing, fleshing, and working 
es.” 

2809. ALEXANDER MELVILLE CLaRk, Chancery-lane, London, ‘‘ Improved 
elevating apparatus for builders’, firemen’s, and other purposes.”—A 
communication from Ignatz Lindenblith, Paris. —23rd September, 1872. 

2811. Georce Yue, Wakefield-street, London, “A new appliance or 
apparatus applicable to or an improvement in cylindrical and other 
me for office and general use.” 

2812. THomas Date, Kirkcaldy, Fifeshire, N.B., ‘“‘Improvements in 
steam boilers.” 

2816. WiLt1AM TARLETON Bury, Regent Works, Sheffield, “ Improve- 
ments in covers for melting furnaces.” 

2817. Witu1am Fair, Liverpool, and Witt1aM Bow, Paisley, Renfrew- 
shire, N.B., ‘‘ Improvements in machinery for steering ships.” 

2819. Joun Garrett TonovE, Southampton-buildings, London, ‘‘ Improved 
means of producing mixed printed and dyed partly-coloured or shaded 
threads and fabrics of silk, wool, cotton, flax, or other fibrous mate- 
rials.”—A ication from Auguste Feron, Lille, France. 

2820. WiLtiaAM Francis REYNoLDs, Dock-street, London, ‘“‘ Improved 
means of and apparatus for ss ships’ compasses.” 

2821. Epwarp James LinpsaY, Putney, Surrey, “‘ An improved toy row- 


2823. Ropert YounG, Lime Works, Straiton, Midlothian, N.B., and 
Perer Brash, Leith, Midlothian, N.B., “Improvements in kilns for 
burning lime.” 

2825, ANDREW LesLie FRANKLIN, Coventry, Warwickshire, ‘‘ An improved 
manufacture of elastic fabric.” —24th September, 1872. 

2826. GeorGE Pickin, Birmingham, “‘ Improvements in lamp chimneys.” 

2830. Georor Saitu, Sidney-street, Chelsea, London, ‘‘ Improvements in 
enamelling stoneware, Bristol ware, and other earthenware of the like 
nature.” 

2832. EBENEZER WILLIAM Hucues, Princes-street, Westminster, ‘‘ Improve- 
ments in the construction of tramways, carriages for the same.” 

2834. Henry BERNOULLI Bartow, Manchester, ‘‘ Imp its in 
construction of spanners and screw keys.”—A communication from 
Edward Gatty. Paris. 

2836. Witt1am Ropert Lake, 8 P gs, London, “Im- 

rovements in rakes for reaping machines.”—A communication from 
tou Budd Bruen, New York, U.8.—25th September, 1872. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2827. CHARLES JAMES ApoLtrH Dick, Pittsburg, Pennsylvania, U.S., and 
GrorcEe ALEXANDER Dicx, Cannon-street, London, “ Improvements in 
the manufacture of wites applicable to telegraphic purposes.”—25th 
September, 1872. 

2865. Ropert Verrcn, Milton-street, London, “The ctrre of corns by 
friction in the form of a powder.”—28th September, 1872. 

2884. James Hopkinson and Davip CLARKE, Birmingham, ‘“ Improve- 
ments in machinery for the manufacture of metal laths for Venetian 
window blinds or sunshades.”—-lst October, 1872. 

2885. CHARLES Henry Hatt, New Y: U.8., ‘Improvements in steam 
pumps or apparatus for elevating fluitis by steam.”—1st Ortober, 1872: 


— 


Patents on which the Stamp Duty of £50 has been Paid. 

2897. Squire Farnon, Ashtori-under-Lyne, Lancashire, *‘ Cocks or taps.” 
— 6th October, 1869. 

m. ae, Broapsent, Islington, Birtiingham, “Gas governots.”— 

9255. Jostast Mason, Birmingham, ‘‘ Metallic pens.”—11th November, 

2048. Jonny Howarp Wortutnoton Bices, Manchester, “ Joining warp 
ends.” —9th October, 1869. 
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q s Parry, Balham, Surrey, and James McHarpy, Edinburgly 
ag Re mg ™ B., a for vehicles.”—13th October, 1869, 
3028, Joun Marraias Avoustus Strou, Tolmers-square, Hampstead-road, 
,London, “ Clocks.”—18¢th October, 1869. 
3056. THEopoR DeicuMaNN, Chester-street, Belgrave-square, London, 
“ Prese: meat.” —2Z3rd October, 1869. 
3076. JoHN BERT GRAYSON, Princes-square, Bayswater, London, 
** Cli or shearing horses, &c.”—22nd Uctober, 1869, 
2876. CoLin MaTHeR and Wi tviaM Rosseter, Salford, Lancashire, 
“ Warping or beaming machines.”—4th October, 1869. 
2882. Witt1aM Horsraui, New York, U.S., “ Forging bolts, screws, &c.” 
—bth October, 1869. 
2895, Witt1aAM RicHarpson, Oldham, Lancashire, ‘‘ Burning or cleaning 
wool, &¢.”—5th October, 1869. 
2004. Witt1AM Bennett, Aston, near Birmingham, and Joun CURRALL, 
Birmingham, “ Kitchen ranges.”—12th October, 1869. 
2045. JoHN Tarr and Jonn Cuartes Epwarps, Manchester, “‘ Preparing 
cotton, &c.”—14th October, 1869. 
2007. NaTHAN Wasupurn, Massachusetts, U.S., “‘ Railway carriage 
wheels.”—14th October, 1869. 
3561. Jonn Hamiiron and Rozert Paterson, Glasgow, Lanarkshire, N.B., 
* Casks or vessels.”—9th December, 1869. 
2806. CHARLES Easton Spooner, Bronry-Garth, Port Madoc, Carnarvon- 
shire, ‘‘ Bending rails, &c.”—5th October, 1869. 
2898. Eustace WiczeLt and JoserH Po..it, Sowerby Bridge, near 
Halifax, Yorkshire, *‘ Metallic pistons for steam engines.” —6th October, 


1869. 

2913. ALFRED CoLEMAN, St. Mary-at-hill, London, and WATERS COLEMAN, 
Whitefield, Heaton Norris, Lancashire, ‘‘Latches or locks.”—7th 
October, 1869. 

2014. Joun Carrer Ramspven, Bradford, Yorkshire,‘‘ Looms for weaving.” 
—Tth October, 1869. 

2220. Joun Frearson, Birmingham, “ Watcr tuyeres for forges and 
furnaces.”—8th October, 1859. 

2236. Witt1am Ketsey, Cannon-street, London, “ Driving drums or 
pulleys.”—Wth October, 1869. 

2049. ALrrep Wetcn, Southall, Middlesex, “‘ Cattle trucks.”—9th October, 


869. 
3039. ALFRED We1cu, Southall, Middlesex,‘‘ Cattle trucks.”—18th October, 
1869. 





Patents on which the Stamp Duty of £100 has been Paid. 


2693. Joun Tayior, jun., Christchurch-road, Streatham, Surrey, “‘ Tiles 
for roofing.” —18th October, 1865. 

2569. GEorGE WiGHTWICK RENDEL, Newcastle-upon-Tyne, “Gun carriages,” 
—tith October, 1865. 

2548. Joun Dopce, Manchester, “ File-cutting machines.”—4th October, 


1865. 
2052. Josern Tancve, Birmingham, ‘Cutting screws.”—l4th October, 
1865. 


Notices of Intention to Proceed with Patents. 


1549. James Austin Mer, Manchester, ‘‘ Drawing wire.”—2lst May, 1872. 

1650S. Epwarp Tuomas HuGHes, Chancery-lane, London, ** Furnaces. ’— 
A communication from Lambert Bicheroux. 

1509. JAMes SHACKLETON and Josern PickLes Brxys, Halifax, “‘ Tieing in 
warps.”—25th May, 1872. 

1601. Ropert Jackson and Josepn Burpekin Jackson, Sheffield, 
“* Cutting files.” 

1604. Kopert Irvine, Baltic-street, Leith, N.B., and James MACKINTOSH, 
Buenos Ayres, ‘* Paper stock.”—z7th May, 1872. 

1616. James Hawke Dennis, Liverpool, ‘‘ ‘Treating copper precipitate.” — 
28th May, 1872. 

1618. WILLIAM Ropert Lake, I 8, London, ‘‘ Railway 
rails.”—A communication from James A. Woodbury. 

1619. WiLt1aM Rospert Lake, Southampton-buildings, London, “‘ Railway 
carriage and locomotive wheels.”—A communication from James A. 
Woodbury. 

1623. Daniel Prpcron and WILt1AM MaNnwar1no, Britannia Ironworks, 
Banbury, “‘ Reaping machines.” 

1625. Henry Key Dopta, Liverpool, *‘ Miners’ safety lamps.”—29th May, 
1872. 

a sy Beer Hawkes and Cuarves Joseph Freeman, Weymouth, 
“ Tables.” 

1639. CHartes Wuitinc, Lewisham, “ Tables.” 

1642. Ropert FauLKNeER, Kensington Garden-square, London, ‘‘ Photo- 
graphs.”—30th May, 1872. 

1648, ‘I'nomas JAMES Smitn, Fleet-street, London, “ Producing and main- 
taining musical tones.”— A communication from Georges Frederic 
Eugene Kastner and Albert Lavignac. 

1649. Micnet Dovusert, Berners-street, Oxford-street, London, ‘ Pre- 
paring iron for where _ 


re 
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great tensile strength is necessary.”— 

A communication from Michel Pawlowitch Lwoff. 

1653. Norman Stewart WALKER, Liverpool, “Metallic bale ties or 
buckles.” 

1656. W1iLL1AM Ropert Lake, Southampton-buildings, London, “‘ Metallic 
packing for making steam, &c., joints.”—A communication from Frank 
Watson Campbell and Ira 5 ders.—3lst May, 1872. 

1661. MatrHEew MIRFIELD and Joun Scott, Montserrat Mills, Holme-lane, 
near Bradford, *‘ Preparing wool, &c., for combing or spinning.” 

1665. ee Darvow, North Woolwich-road, Canning Town, “ Portable 








magnets. 
1666. Witt1aM Ropert Lake, Southampton-buildings, London, “ Pre- 
venting the escape of sparks, &c,, from chimneys or flues.”—A com- 
munication from William Brindle. 
1607. Witt1amM Ropert Lake, Southampton-buildings, London, ‘ Boot 
and shoe heels.”—A communication from Antoine Leopold Ch?radame, 
ao Ignacy Zarzecki, and Victor Charles Jules Oursel.—1st 
‘une, > 
= Tuomas Inwoop, Alma Works, St. Albans, “ Balancing dog-carts, 
te. 





1671. Josern Browy, Burnley, “ Gas meters.” 

1676. Wittiam Ropert Lake, Southamp buildings, London, “‘ Steam- 
pressure regulators.”—-A communication from Nathaniel Chase Locke 
and Alpheus Crosby Locke.—3rd June, 1872. 

1681. ArcHipaLD McKenzie, Renfrew, N.B., ‘“‘ Restoring heat to steam- 
boiler, &c., furnaces.” 

1687. Ropert Carey, Radcliffe Villas, Shakespeare-road, Brixton, ‘‘ Rotary 
pumps.” 

1590. Witt1am ) =Rippett, Crosby Hall-chambers, Bishopsgate-street, 
London, “‘ Paper pulp.” 

2602. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Ladies’ 
bustles or tournures.”"—A communication from Amos Worthington 
Thomas.—4th June, 1872. 

1701. Ropert Hatt and James Hosson, Bury, “ Looms for weaving.”— 
5th June, 1872. 

1724. JOHN Coxe, Great Portland-street, London, “‘ Breech-loading fire- 








arms. 
1727. Joun Newton Cousy, Glasgow, N.B., ‘‘ Stuffing-boxes.”—7th June, 
72. 


1736. Henry Epwarp Lester, jun., Victoria Docks, “ Vessels’ steering 


apparatus. 

1730. Freperick Grorce Mortoy, Lynton-street, Bermondsey, Surrey, 
“ Utilising tin-plate, &c.”—8th June, 1872. 

1747. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Fastenings 
for the lids or covers of gas retorts.”—A communication from George 
Stancliff and James Robert Floyd.—10th June, 1872. 

1770. Joun Brrca, Newton Heath, “ Iron and steel.”—12th June, 1872. 

= Jonn Hutcuincs Garey, Birmingham, ‘Cut nails.”—l5th June, 
1872. 


1834, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Railway 
rakes.”—A communication from Frederick Alexander Can- 
tield.—18th June, 1872. 
1876. Srannore Baynes SmitrH, Birmingham, and Joun WILLIAM 
Wit.ans, Middlesbrough, ‘‘ Smelting iron ores, &c.” 
1877. Georce Burer, jun., Rochester, ‘‘ Kilns for burning cement, &c.” 
—2lst June, 1872. 
1920. CHaRLEs CaseELTon and Henry Toocoop, Hull, “‘ Saw frames, &c.” 
—25th June, 1872. 
= L agy = say need Seneape, eae + nw pore J Covent-garden, 
ndon, ** Raising, low and securing ships’ "A communi- 
cation from William Maxwell Wood. o 
1936. WILLIAM Hempson Dennam, Soutl and Percy Vrro Drennam, 
and ALGERNON ASTLEY DenuamM, Putney, “* Water-closets.”—26th June, 
1872. 
1959. Tuomas SHann Dernam and CuristorH#er WILLIAM THAIRLWALL, 
Leeds, ‘‘ Bricks.”—28th June, 1872. 
1935. JoHN Freperick Honces, Belfast, “‘ Preparing bankers’ cheques.” 
—29th June, 1872. 
1985. a aoe oo een ~~ B London, 
“Tree- or ig appara’ or manufacturing its.” —A com- 
Lucien Brunel.—1st Judy, 1872. 
2065. Witt1AM Ropert Lake, Sou! pton-buildings, London, “Street 
from Chester W. M. Smith.—9th July, 


pavements,”—A comm 
1872. 
21s. Wittiam Henry Bennett, Parliament-street, Westminster, “ Light- 
ing and ex ips or lights.” — A communication from 
Wilson.—12th July, 1872. 


2149, Joun Bripper, Craup Lorraive Lamp, 
Twick 


Islington, 
and WILLIAM CaMpEN ScRIvENER, Westminster, ‘‘ Clasps 
or fasteners for n &c.”—Tth July, 1872. 
2293, James Youne, Kelly, N.B., ‘‘ Obtaining motive power."-—3lst July, 





2318. James Hexperson, Buchanan-strect, Glasgow, N.B., “‘ Converting 
cast iron into steel, &c.”—3rd August, 1872. 

2358. Tuomas WarReEN, Glasgow, N.B., “‘ Furnaces.”—st August, 1872. 

2394. Georce Dixon, Cockspur-street, London, “ Fringes and upholsterer's 
trimmings.”—12th August, 1872. 


2450. Freperick Lipscompr, Strand, London, “ Treating mexious | 


vapours.”—16th August, 1872. 

2488. Gronce Hase tine, Southamy gs, London, ‘ Treadle 
mechanism.”—A communication from Henry Stella Stewart. — 21st 
August, 1872. 

2498. Wittiam Brookes, Chancery-lane, London, “Stopping the working 
of apparatus on the breaking or failure of thread in the roving, &c., of 
fibres.”--A communication from the Augsburger K ry pi ei. 
—22nd August, 1872. 

2507. Joun Cray, Yardley, “ Saddles.”—23rd August, 1872. 

2518. Witttam Locnueap, Glasgow, N.B., “Treating asbestos or 
amianthus.”—24th August, 1872. 
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2543. James Stone, Drayton, ‘* Warming buildings, &c "—27th August, 


1872. 

2530. James Stone, Drayton, ‘“‘ Warming the feet.” 

2588. Tuomas WILLIAM Stipoteu, Dartford, “ Bedsteads.”—30th August, 
1872. 

2597. CLaupe Martin, Great Winchester-street-buildings, London, 
“Chains.”—31st August, 1872. 

2611. Freperick Trotman, Zoological Gardens, Regent's Park, London, 
and Georce Brooke Price, Coleshill-street, Birmingham, “ Closing 
and opening bottles, &c.” 

2615. Wittram Armanp Gitper, South-street, Finsbury, London, 
‘*Governors or regulators for steam engines, &c."—-A communication 
from Robert Runquist.—3rd September, 1872. 

2660. Henry WiLtLiaM Hoaues, Liverpool, “‘ Tramways.”—7th September, 
1872. 

2682. Joseru Croprer, Rochdale, ‘“‘ Cleansing and scouring wool, &c.”— 
10th September, 1872. 


2692. Freperick ALBERT Garry, Accrington, “ Producing certain colours | 


on cotton fabrics and yarns.”—11th September, 1872. 

2702. GEoRGE AUGUSTUS ALEXANDER CUNNINGHAM and THomaAs PuHILir 
CHRISTOPHER CUNNINGHAM, Fiverpool, “ Electro-magnetic motors.” 
12th September, 1872. 

2742. THomas BranpReTH Gisns, Queen-street-chambers, Exeter, ‘‘ Fire- 
grates or stoves,”- -14th September, 1872. 

2761. Bristow Hunt, Serle-street, Ljncoln’s-inn, London, ‘‘ Producing 
ice.”—-A communication from Robert Riley. 

2766. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Explosive 

I ds,”— ication from Johan Henrick Norrbin and 
Johan Oblsson.—18th September, 1872. 

2786. Paut Pauipre Francois Mienea, Leadenhall-street, London, 
“ Dyeing, &c.” 

2787. Pavt Puiipre Francois Micnea, Leadenhall-street, London, 
“ Dyeing, &c.” 

2792. Jonn ALDERSLEY Woop, Barnsley, “‘ Rotary ploughs.” — 20th 
September, 1872. 

4800. Joun THomas Brown Porter, Lincoln, ‘Gas apparatus for ships. 
—2lat September, 1872. . 

2827. Cuartes James Apo.pn Dick, Pittsburgh, Pennsylvania, U.S., and 
GrorGe ALEXANDER Dick, Cannon-street, London,“ Telegraphic wires.” 
—25th September, 1872. 

2865. Rosert Vettcu, Milton-street, London, “‘Curing corns.”—2sth 
September, 1872. 

2884. James Hopkinson and Davin Ciarke, Birmingham, “ Metal laths 
for Venetian window blinds or sunshades.”— 1st October, 1872. 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
date, 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1._PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and | 


Water Mills, Gearing, Boilers, Fittings, &c. 
869. E. T. Hucues, London, “* Movements for converting motion.”.—A com- 
munication. —Dated 22nd March, 1872. 

This invention relates to an improvement in device for eonverting 
rotary into reciprocating movement, and it consists in the arrangement 
of a toothed wheel within an internally toothed wheel or plate of larger 
diameter, and eccentric to the said first named toothed wheel, so that the 
two will engage at one point only, the one revolving upon a fixed centre 
imparting to the other revolving upon a movable centre a corresponding 
rotary movement, and at the same time a reciprocating movement. 

891. T. Gites, Greenheys, Lancashire, “Safety valves.”—Dated 23rd March, 
372. 
This provisional specification describes a safety valve enclosed in a 


case ; there is a flange on the valve nearly fitting the lower part of the | 


case, which is there contracted; when the valve lifts it at once opens 
wide ; the valve is pressed on by a spring enclosed in an inner case, 
804. J. F. Avex, Mott Haven, U.S., “ Steam generators.”—Dated 23rd 
March, 1872. P 
A series of doubled pipes are combined with an upright standing pipe 


forming sections, of which two or more may be connected to obtain | 


any required capacity of boiler. The upper legs of the doubled pipes are 
horizontal and connect with the standing pipe at the steam space of the 
same, while the lower legs of said doubled pipe incline downwards and 
connect with the lower containing water. The standing pipes 
form the back of the combustion chamber, while the doubled pipes are 
ituated in the busti hamb The water level is so maintained 
that any water carried over with the steam will be readily converted into 
steam and superheated while passing through the horizontal legs 
into the steam-drum. A reservoir or water chamber is situated above 
the boiler and connected with the steam generator by a pipe from the top 
of said reservoir and attached to the boiler at the water line by a pipe 
from the lower part of said reservoir attached to the water space of the 
boiler. This reservoir is supplied with water from a feed pump or by any 
other means. 
905. J. Howarp and E. T. Bousrieip, Bedford, “* Steam boilers.”—Dated 
25th March, 1872. 

This invention relates to that class of steam boilers for improvements 
in which letters patent have been granted to the present applicants at 
various times, and has for its object to overcome the disadvantages which 
are presented when the sections of tubes are connected at both ends, and 
are of considerable length. 

923. J. E. Hoimes, London, “ Appuratus for utilising atmospheric pressure 
as a motive power.” —Dated 27th March, 1872. 

The First part of the said invention relates to apparatus for utilising 
atmospheric pressure as a motive power. In a cylinder the patentee fits 
a piston which must be perfevtly air-tight in the cylinder, but must 
move freely endwise therein. ‘The said is connected by a rack and 
suitable gearing with the machine to bedriven. When the piston is raised 
or drawn to the top or open end of the said cylinder a vacuum will be 

uced below the said piston, and the latter will be pressed down with 
the full force of the atmosphere. The Second part of the said invention 
relates to a piston or plunger. The patentee makes the body of the said 
piston of hard india-rubber or metal, and of a diameter slightly less than 
the bore of the cylinder, and attaches to one or a ring or flange 
of rubber slightly softer or more elastic than that composing the said body. 
924. J. Wotstennotme, Radcliffe Bridge, L hire, “I. ts in 

steam pumping engines.” — Dated 27th March, 187: 

et et ee 
cylinder of a steam pump a ve is employ: 
sZused to rock slightly on ite axis when the piston is near the end of its 








Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

866. H. 5. Carpozo and A. W. Taytor, Londoa, “ Preventing the 

JSrauduleat appropriation of Ud yares of passengers travelling in.tramwa, 

cars, de.” —Dated 22nd prides ty “ nf i 4 

| A check or its equivalent is handed by the ductor to each 7 ” 

| the said check bemg market with the amount the said passenger 

| to pay for his fare ; this check is placed by the said passenger in a box 

| or other receptacle in charge of the conductor ; this box or receptacle is 

sv arrahged as to allow for the easy insertion of the said check, whilst it 
| precludes the possibility of its heing extracted by any one except by the 
| authorised person or persons. 

| 903. W. R. Lake, London, *‘ Supplying and using steam for driving street- 
railway carriages, &e.”—A communication.—Dated 25th March, 1872. 

The purpose of this invention is to store heat in a mass of water until 
its temperature in a steam boiler corresponds to about two hundred 
pounds pressure to the square inch. This superheated water is forced 
into a reservoir on the vehicle to which a steam engine is adapted. This 
stored heat, without any additional fire, causes about 15 per cent. of the 
water to fly off into steam with an average pressure of one hundred 
pounds to the square inch for driving the velficles. 

918. J. Remy, Manchester, “ Preventing accidents on rcilicays.”"—Dated 
26th March, 1872. 

The First part of this invention consists in improved modes of blocking 
the lines by self-acting means, instead of employing men to work si 
at different parts of the line. For cach up and down lime there is a gas 
pipe from station to station or through the whole length of the line, as 
may be required, and at every hundred yards or other required distance 
there are signal lamps which are lit uP with gas both day and night, and 
to prevent the lights from being blown out the lamps may be made 
| double. The cases of the lamps are capable of turning on bearings or 
standards, and have one, two, or more faces of uncoloured glass, and 
one, two, or more faces of red glass, and these cases are worked by 
endless chains or ropes in connection with levers put in motion by a pro- 
jection on the locomotive engine or carriage, which as it goes forward 
turns the cases one after the other from white to red, and keeps putting 
on red lights until it has blocked the line for a thousand or more yards, 
after which it is necessary to take off the signals one after the other. 
The endless chains or ropes are each attached to a toothed’ ey or 
wheel on each lamp case, and also to a toothed pulley on an independent 
standard between the lamps beyond the thousand or more yards, and so 
on from station to station or throughout the line, and as the engine or 
carriage goes onwards the projection upon it strikes levers on the inde- 
pendent standards, so as to turn the cases one after the other from the 
red to the white, and so the driver goes on keeping the line blocked the 
| thousand or more yards always behind him. In order to prevent the 
| large number of accidents caused by trucks, wagons, carriages, or engines 
escaping unnoticed from sidings and getting on the main line, there is at 
the entrance of every siding a pit having side beams, and to each 
is bolted a strong bearing, in which is placed a shaft bolted to a baulk of 
timber of about oft. long and 1éin. square, the shaft being about 18in. out 
of the centre, so that the baulk will always be light-headed and remain 
upright. When a train backs into the siding it pushes the baulk toa 
hvrizontal position and backs into the siding, wherein it cannot get out 
| in consequence of an abutment at the end of the pit, and will always 
| remain on duty and not allow a train to get on the main line until the 
| proper authority liberates it. When there is a quantity of lines, sidings, 
| stations, and other complicated places, in addition to the gas pipes 
| and signals used for blocking the main lines, other gas pipes are used, 

extending from the crossings or other places to which the signals are to be 
| given by the approaching train. With the express train the whole of the 
crossings and parts required should be blocked in an instant for a thou- 
| sand or more yards before the train arrives at the crossings, and to effect 
this two sets of gas pipes, one for enabling lamps with white faces to be 
constantly lit, and the other communicating with lamps close to the other 
| ones but having red faces, these latter lamps being only lit when the red 
| signals are to be given. In foggy weather there is a projecting arm from 
| the engine tu the semaphore arm, so that when the arm is down the pro- 

| jection will come in contact with the semaphore arm or wire with a 

small weight hanging from it to strike a bell or other signal or pull down 
the whistle, telling the driver he is one thousand yards behind the pre- 
ceding train ; he slackems speed to the next signal, and so he goes on 
| until he gets the exact speed the forward train is going, and by this 
means he can regulate his speed to keep the required distance between 
each train. 

| 2824. J. K. Sax, London, “ Railway wheels.”—Dated 24th September, 1872. 
| ‘This invention relates to the making of a wheel with a body wholly or 
| mainly of cast iron having a steel tire welded to the tread or circum 
| ference, the union between the cast body and the steel tire being effected 
| in the mould in which the body of the wheel is cast. The mould is pro- 
| vided with a compress for holding and upsetting the steel tire, while the 
| body of the wheel is cast against and welded to theinner surface of the tire. 
| The mould is also provided with a recess for receiving molten iron outside 
of the steel tire. 

. — 

| Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing Dyeing, Printing, and Dressing 

Fabrics, &c. 

| 858. W. Carr, Bury Lancashire, “ Spindles and shuttles.”—Dated 2lat 
March, 1872. 

Instead of making the mule spindle all of one piece as at present, the 

| inventor proposes to make it in two parts, the upper part (upon which 

| the cop is spun) being screwed on to the lower part, and capable of bemg 
| unscrewed and removed therefrom. When the cop is completed he takes 
this upper part off the spindle, and without removing the cop therefrom 
he screws it on to a short screw pin fixed in the shuttle in place of the 
ordinary peg or tongue. 
862. J. Jerrersos, C. Jerrersox, L. Jerrerson, and M. JErrerson, 

| Bradford, “ Combing wool and other flbres."—Dated 21st March, 1872. 
The inventors affix on the upper end of the spindle of the fluted 

drawing off roller a bevel wheel gearing with another bevel wheel 

mounted on a short horizontal shaft supported by a bracket or standard. 

On the other end of the said shaft is an eccentric or crank, to which is 

connected an arm or lever supported about midway its length by a clip, 

which serves as a fulcrum to the lever and also admits of a slight lateral 
motion of the said lever, to the lower end of which is attached the 

clearing comb. This comb is immediately over the works, within a s 

or chamber formed between the inner and outer rows of pins or tooth of 

the circles. The pins or teeth of the clearing comb are of varying degrees 

of fineness, and in order to admit of complete penetration, a “ ay “or 
rings or strips of metal are introduced between the pins or teeth of the 
circles on which the wool or fibre being cleared rests. 

904. G. LirTLe, Oldham, Lancashire, and T. C. Eastwoon, Bradford, York- 
shire, ‘‘ Machinery for preparing and combing wool, cotton, de.” —Dated 
25th March, 1872. 

This invention refers to that description of combing machines in which 
a cylinder and workers are employed in combination with a combing 
apparatus which receives the material from the said cylinder. 

962. W. R. Lake, London, ‘‘ Patterns of figures upon textile fabvics.”—A 
communication.—Dated lst April, 1872. 

This invention relates to the production of impressions upon all kinds 
of stuffs, such as silk, wool, cotton, linen, and others woven together or 
separately, The patentee makes a composition which, mixed with the 
required colours, is printed directly by a plate or by rolls — thagvods. 
The said composition consists of oil, varnish, white or yellow wax, and 
resin. These substances are mixed together, and the patentee adds to 
them the required colour, ground in linseed oil. For some fabrits the 
following mixture, which is added to the colours ground in oil, answers 
well, viz., linseed oil boiled and burned, linseed oil half boiled and well 
purified, white wax, and turpentine. 


—_— 


Class 4.-AGRICULTURE, 

Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

803. W. H. Baxter, Brixton Mill, Surrey, “* Apparatus for weighing or meas 

suring corn er other substances. "— Dated 23rd March, 1872. 

The invention has for its object impr ts in hinery or appa- 
ratus for weighing or measuring corn and other substances, and relates 
to improvements upon letters patent Pyne to the applicant, dated 
December 24, 1860, No. 3733, whereby the weighing and measuring is 
effected without being influenced by friction of any of the parts. 

915. H. B. Fox, Oxton, Cheshire, and J. Witpe, Liverpool, “ Bxtracting 
weeds.” —Dated 26th March, 1872. 

This invention consists of a short metal tube sharpened at one end to 
enter the ground, and attached at the other end to a footpiece or treader, 
This footpiece or treader is cranked up on one side, and has a socket, into 
which fits a stale or handle, which is fitted at the top with a suitable 
crosspicce. The other side ot the footpiece or treader —— sufficiently 
past the tube to form a foot rest or treader for f tube into the 
ground. Thetube may be of suitable size and to the 
style of root to be extracted ; the tube is fitted with a plunger, which is 
driven up when the tube is forced into the ground by 
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Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
879. J. Mitroy,’ Bdinburgh, and J. W. Butter, Willesden, Middlese.r, 
“ Copterdams.’—Dated 22nd March, 1872. 

This invention consists in constructing or building cofferdams of 
hollow columns of ordinary brick or stone, and hydraulic or other suit- 
able cement disposed in the form of hollow column of a circular or other 
configuration in sectional plan. A number of these hollow columns are 
constructed side by side, and provision is made for making good the 
joints between the said columns. 


' Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &:c 
878. P. M. Parsons, Blackheath, ‘‘ Ordnance, dc." — Dated 22nd March, 
1872. 

The improvements in ordnance relate, First, to the method of manu- 
facturing the inner tube and other tubes of guns when made of steel. 
Secondly, to the method of constructing steel lining tubes for guns 
intended for insertion into smooth bore cast iron guns, for the purpose 
of converting them into rifled guns, or into a cast iron casing for the 
purpose of making new guns, and which tubes are also applicable to 
guns having an exterior of wrought iron on the well-known Armstrong 
or Fraser system. Thirdly, to the form of the breech end of the lining 
tube and the interior of tbe cast iron casing into which it is fitted, and 
the general construction of the parts in guns of this description. The 
improvements in carriages for ordnance relate to their general con- 
struction and to the means of checking the recoil. The improve- 
ments in projectiles relate to giving them increased power of pene- 
tration. 

805. W. R. Lake, London, * Cartridge for sire-arms.”—A communication.— 
Dated 23rd March, 1872. 

The nature of this invention consists in producing a case or cartridge 
in which shot, bullets, balls, or other projectiles are enclosed in a spiral 
or coil composed of two or more spirals or coils of wire rods, strips of 
inetal, or other suitable material joined at one of the ends, the opposite 
ends being left free and disunited, to allow the coils or spirals on the 
cartridge being discharged from the gun to separate and spring some- 
what apart and divide the cartridge or case into three or more separate 
compartments or cages. 

806. W. Rt. Lake, London, “* Mounting and working ordnance.”—A commu- 
nication —Dated 23rd March, 1872. 

The inventor constructs a strong framing and provides bearings for an 
axle with eccentrics, to which are attached elevators connected to the 
gun, On this axle the inventor places a beam with a counterpoise at 
cne end and the gun at the other, On the framing the inventor places 
springs and brakes for assisting to absorb the force of the recoil. 

807. W. R. Lake, London, “‘ Mounting and working ordnance.”—A commu- 
nication. —Dated 23rd March, 1872. 

The inventor provides a traversing platform and erects on it four 
quadrant-shaped ways for the wheels of the gun-carriage to travel upun. 
‘lo each side of the gun-carriage the inventor attaches two parallel guides 
connected to the traversing platform and with a counterbalancing weight. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, &c. 


64 W. R. Lake, London, ‘ Butlon-hole sewing machine.”"—A communica- 
tion.— Dated 21st March, 1872. 

In certain classes of machines for working or stitching button-holes 
a cloth clamp wheel or dise is used for holding the cloth in which is 
made the hole to be stitched, various devices being used to impart longi- 
tudinal and semicircular movements to the said clamp to present the 
cloth along the sides and around the circular eye in succession to the 
stitch forming mechanism. One object of the present invention is to 
accomplish the desired result by a more direct application of the fe 
mechanism to the rotating clamp disc. Another part of the invention 
relates to means for automatically effecting the change in the feed 
movement for the eye part and slit part of the button-hole respectively, 
and the said invention embraces an improved method of effecting the 
same result, as also an improvement in the construction of the friction 
feed device ; the said invention also consists partly in making the clamp 
disc with provision for direct application thereto of the griping devices 
of afriction feed mechanism, and in combining therewith the mechanism 
for operating the friction feed pawl. Another part of the invention 
relates to the thread interlocking and loop spreading devices. 

S72. H. ADLAN, Battersea Park, Surrey, “ Stays.” — Dated 22nd March, 
1872. 

The inventor joins the two parts of a pairof stays together at the back 
hy a strip of elastic fabric of india rubber webbing (or small spiral springs 
inserted in the fabric may serve the purpose), giving increased comfort and 
warmth to the back of the wearer, and insuring a more perfect fit. He 
dispenses with the stay laces and lace holes, and unites the parts to the 
elastic strip by sewing. 
sS4. [. Proxarp, Leeds, “* Transmitting motion, d&c.”—Dated 23rd March, 

1872. 

Between the standards of the sewing machine the inventor mounts a 
shaft in suitable bearings provided with two cranks by preference at right 
angles ; these are worked by two separate treadles coupled thereto by 
connecting rods of ordinary construction. 

898. E. G. Brewer, London, ‘ Studs or buttons."—A communicetion.— 
Dated 25th March, 1872. 

The stem or shank of the stud is flat with the edges rounded, and the 
shoe or inner part is at right angles to the stem, and by preference made 
of a demi-ovoide shape. 
v10. S. Moornouse, Cheadle Bulkeley, Cheshire, and W. J. Kenxpvaut, 

Heuton Norris, Lancashire, ‘ Construction of umbrellas and parasols,” — 
Dated 26th March, 1872. 

The ends of the ribs, instead of being held in the fixed and sliding bush 
on the stick as usual, by means of wires, are secured as required by being 
passed through slots formed in an enlarged part of the bush into an 
annular space between the said enlarged part and a smaller part of the 
bush. ‘The said ends of the ribs are spread out so as to extend beyond 
the sides of their respective slots, and are kept in their places by resting 
on one part, and being covered by the other part of the bush, being free, 
however, to move as required in opening and closing the umbrella or 
parasol. Tit invention is also applicable to hinges, joints, or “ butts.” 
25. G. D. Morrisseau, Paris, ‘‘ Improvements in buttons for gloves.”— 

Dated 2th March, 1872. 

The buttons may be made of metal or other substance, and of any suit- 
able form, The head and lower portion consist of two metallic or other 
ae united to a hollow shank, up which a small shaft is passed, the 

ower end of which is fixed in a small disc or plate, whilst the other 
passes through the head of the button. This shaft is fitted into the 
tubular shank when the kid or leather has been placed between the lower 
plate and the disc, and by a gentle pressure on the end of the shaft a 
rivet is formed, thus imparting to the button the requisite solidity and 
security. Or the rivet may be formed internally. In this case the open- 
ing in the head of the button is dispensed with. 
2818 W. R. Lake, London, “ Attachment to a sewing machine for hemming, 
creasing, binding, banding, dc.” —A communication.— Dated 24th Septem- 
ber, 1872. 

This invention relates to a device, which, when attached to a sewing 
machine, can be used with great advantage for making hems of various 
width, for creasing, for binding, and for banding with a plain or with a 
bias band, for making millinery folds for cording and for quilting. The 
said device consists essentially of an arm carrying a piece of sheet metal 
curled up te form a rounded back, an open central mouth, and two fold- 
ing lips, one on each side of the mouth; the said folding lips are made 
either with or without, or one with and the other without, a return bend, 
and the said arm is provided with a slot for the purpose of attaching the 
same toa ss machine in the required position, in such a manner that 
the above-named operations of making hems, creasing, binding, banding, 
foldmaking, cording, and quilting can be performed with ease an 
rapidity. The cord guide, or the guide for the binding material, consists 
either of a tube attached to one of the Pore | lips or of a hole made in 
the back of the folding head. The slot arm is provided with a 
graduated gauge which serves to determine the width of ahem or the 
position of a band or fold on a skirt or other garment. The outer end of 
the slotted arm is bent at right angles to form a guide for determining 
the distance and direction of seams in quilting. 


Class 8.-CHEMICAL, 

Including Special Cremica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

8. J. Younc, Kelley, Renfrew, N.B , “ Carbonates of soda and potash.”— 

Dated 22nd March, 1872. 

The feature of novelty which constitutes this invention is the coating 
of the interior of the vessels with tin to prevent corrosion during the 
process. 

890. R. M, Letcurorp aad W. B. Nation, London, “ Paragin.”—Dated 

23rd March, 1872. 
According to this provisional specification the paraffin cake is, whilst 








immersed in water or otherwise, raised to a temperature near its melting 

point ; the part which melts most easily floats or drains away, taking the 

colour with it. Ivory black is also used to separate colour from the 
paraffin, and the ivory black is afterwards used to make blacking. 

899. W. Garton, Southampton, ‘‘ Brewing.”—Dated 25th March, 1872. 

The object of this invention is to remove a considerable portion of the 
albumen, gluten, and other impurities or objectionable matters contained 
in the malt or grain and water employed in brewing beer, wine, alcohol, 
and vinegar. For this purpose the inventor forms in the wort or unfer- 
mented liquor, or in the beer, wine, alcohol, or vinegar after fermenta- 
tion or during the process of fermentation, a precipitate of an earthy 
phosphate, which is afterwards removed by sulsidence or filtration, 
carrying the impurities with it. 

001. A. M. CLark, London, ** Joint for the lids or covers of gas retorts.” — 
A communication.—Dated 25th March, 1872. 

The invention consists in the formation of one or more recesses or 
grooves and corresponding rim or rims in combination with an elastic 
packing for making an air-tight joint to the lids or coverimg plates of gas 
retorts. 

908. G. J. SNeLus, Dewlais, Glamorganshire, ‘‘ Lining for cupola furnaces, 
dc.” —Dated 25th March, 1872. 

The inventor makes the lining of cupola furnaces and the beds of 
reverberatory furnaces entirely of some basic body, by preference lime or 
magnesia, or mixtures of these substances, with or without a small 
quantity of oxide of iron to cement them and to form a slight glaze upon 
the surface. A little limestone is as usual added to the charge. In 
reverberatory furnaces he mixes a little well-burnt coke dust to form a 
layer next to the basic lining. 

926. A, C. Henperson, London, “ Distillation and fltration of fecal, solid, 
and liquid matters direct from privies.”—A communication. —Dated 27th 
March, 1872. 

The apparatus for distilling the liquid consists, First, of a reservoir 
placed above the privy, and supplied with the liquid by means of a pump 
worked by steam or otherwise. Secondly, of a refrigerator and heater, 
communicating with the reservoir by a pipe. Thirdly, of a still fed by 
the reservoir, which is closed on all sides and divided into compartments 
by horizontal partitions, the said compartments communicating one with 
the other. Fourthly, of a second reservoir and agitator. This reservoir 
contains the lime-white which should he introduced into the compart- 
ment of the still by means of a pipe. Fifthly, of a saturating ——- 
consisting of two recipients placed one above the other, lined with lead, 
and destined to contain the sulphuric acid for fixing the ammonia pro- 
duced by distillation. Sixthly, of a separating recipient with double 
bottom, communicating with a spiral of the refrigerator, with the stove 
of a generator, und with the atmosphere. The filtering apparatus con- 
sists of a number of rectangular plates furnished at each side with parallel 
projections forming a series of ee each one bordering upon a 
conduit pipe arranged the length of one side perpendicular to the direc- 
tion of the projections. Each plate is covered with metallic cloth and 
enclosed in a kind of cloth bag or other tissue. An elbow pipe projecting 
a short distance is intended to run off the liquid, which, entering at one 

int, passes through the filtering plates, and is run off by a pipe and tap 
nto a receptacle having a discharge pipe. 

927. J. S. Jusern, Rhosllamrchrugog, Ruabon, ‘‘ Preparation and treat- 
ment of oxides of ivon sor the manufacture of paint, dc.”—Dated 27th 
March, 1872. 

e said improvement relates to the preparation and treatment of a 


| mineral substance obtained from mineral water or from deposits. The 


patentee takes this mineral substance and dries it. Afterwards, if a fine 

powder is required, he pulverises it by crushing or grinding. Should the 

mineral substance contain impurities, the patentee washes or re-washes 

it, or adopts other suitable means for the separation of such impurities. 

He also calcines or roasts it either before or after pulverising it. 

943. A. Beveripce, Leith, N.B., ‘‘ Preparing, cleansing, and refining 
animal fata, &e.” —A communication.—Dated 30th March, 1872. 

This invention consists in treating and purifying the fat of oxen or 
sheep into a homogeneous state or mass ready for sale, and most useful 
for cooking, baking, and other purposes :—Fuirst, by grinding the fat (as 
taken from the meat or flesh) in one or more pairs of rollers, with 
annular rows of teeth, so as to grind or pulverise it and cut the tissue, 
from which roller the ground fat is conducted into a first set of high- 
pressure steaming double-cased chambers or vats, the steam being 
blown in through perforations in the bottom or sides of the inner cham- 
ber or ducts conducting the steam, in which first digesting vessels the 
heavy tissuey matter is separated by melting the fat (at the proper tem- 
perature not to Gecompose or burn it), and it may be with the assistance 
of straining through fine sieves. The lighter impurities, which float to 
the surface of the grease, are skimmed off, and the fat or grease so far 
purified is then conducted into other similar steaming an ching 
chambers, where it may be treated by any of the well-known purifying 
weak solutions of sulphuric and nitric acid and potash or oxalic acid until 
sufficiently purified, when it is then further washed and run off and 
cooled ready for packing or use. 

944. D. CampBELL, London, ‘ Treatment of sewage and production of 
manures therefrom.” —Dated 30th March, 1872. 

This invention of an improved process for the treatment of sewage, 
and the production of manures therefrom, consists in obtaining a pre- 
cipitate from sewage, as free or nearly free as is possible from either the 
phosphate of alumina or the pl hate of iron, and for this purpose the 
patentee uses artificial or 1 phosphates of lime, which are 
of themselves practically free from alumina or oxide of iron. The 
patentee dissolves the said artificial or factured phosphates of lime 
in some mineral acid, and in preference to others in either sulphuric or 
hydrochloric acid, as being more economical, and he applies the solution 
so obtained to the sewage, adding before or after, but preferably after, 
either a milk or cream of lime, or preferably a milk or cream of magnesia 
and lime, prepared from magnesian limestone, in quantity sufficient to 
neutralise the acid which was in the acid phosphate of lime added to the 
sewage. 

958. C. D. Anew, London, * Acid phosphate or superphosphate of lime.” — 
A communication.—Dated 1st April, 1872. 

The improved process which forms the subject of this invention con- 
sists in reducing soluble phosphates of lime to ——, pugging the 
powder with about 60 per cent. of hydrochloric acid, and straining from 
the paste of soluble phosphate so produced its liquid ——— by 
means of a press. When excess of acid is used in order to facilitate the 
reduction of the insoluble phosphates, that portion of the soluble phos- 
phate which is strained out with the liquid is recovered by diluting the 
liquid with water, boiling, and adding milk of lime, when the phosphate 
is precipitated insoluble. 




















Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
867. W. A. Lyrrie, London, “ Poles for telegraphic and other purposes,” — 
Dated 22nd March, 1872. 

The features of novelty are :—First, the employment for telegraphic 
and other posts of cast iron, whether ordinary or malleable, in a form 
not tubular, but of such sectional shade as combines great rigidity with 
facility of moulding and does not require to be cored in casting ; such, 
for instance, as angle, T, or “ double-headed” bar iron. Secondly, the 
attachment together of the several pieces composing the pole by means 
of wide flanges, with or without fish-plates, and the strengthening of the 
poles when such is needed, by means of rod iron bracings, converting it 
into a bowsprit girder. 

886. C. Owen, London, “ Prevention of railway accidents.”—Dated 23rd 
March, 1872. 

At vach end of the tunnel is fixed an electric bell and above each line 
of rails a signal. A second line of rails is laid down parallel with those 
= which the train travels, or in lieu thereof the line of rails upon 
which the train travels are for the length of the tunnel disconnected 
and insulated from the earth. The second line of rails may be composed 
of any metal, and are insulated from the earth. One terminal of each 
bell is connected together by means of a copper wire, with which cop) 
wire is connected one pole of a voltaic battery. e second terminal of 
electric bells are connected by means of one of the second or ordinary 
lines of rails, and the second terminal of battery is connected with the 
other of the second or ordinary line of rails, so that no current of electricity 
passes until metallic connectionis made with the second or ordinary line of 
rails, and this is effected by a metal plate carrying two being 
attached to each end of the engine or » aD ing upon the 
second or ordinary line of rails. ly these means the circuit is completed 
and the bells ring, and the signals fall at each end of the tunnel, thereby 
indicating danger. 

888. m! Dar.ow, North Woolwich, ‘ Portable magnets.” — Dated 23rd March, 
9 


As the ding ted with this application for letters patent 

are not yet completed, the abridgment cannot at present be printed. 

917. W. E. Newton, London, ‘ Telegraphic apparatus.”—A communication. 
—Dated 26th March, 1872. 

The First part of this invention relates to an arrangement of mechanism 
whereby the ordinary Morse signals for telegraphic pu are cut or 
perforated through strips of paper, which are afterwards placed in the 
telegraphic apparatus for transmi the electric The Second 
part of the invention relates to an arrangement of ——— apparatus 
whereby the Morse signals thus perforated upon the strips of paper can 
be transmitted to or received from a distant station, and printed upon 
strips of paper in the usual manner, but with much greater rapidity and 
accuracy than heretofore. 














2827. C. J. A. Dick, Pittsburgh, Pennsylvania, U.S., and G. A. Dick, 
London, “* Wires.” — Dated 25th September, 1872. 
ber invention auame, | scons pA D agee pron of wine, he tele- 
graphic purposes o! loys free from oxides, and composed of copper, 
oith from pF gh to 5} per cent. of tin, with or without ph: OTUs ; 
y: 


and, Secondly, in the manv re of wire applicable for tel: ic pur- 
poses, of ph orised alloys of copper, con of from 3 per cent. to 
6} per cent. of tin, with a maximum quantity of from six-tenths to two- 


tenths per cent. of phosphorus, the maximum quantity of phosphorus 
ig as the component quantity of tin is i d, the ind 


ie 0, 
of the alloy consisting of copper. 





— 
Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
859. J. Hopkiyson, sen, and J. Hopkinson, jun., Manchester; “ Const uction 
of street lamps.” —Dated 21st March, 1872. 

The improvement consists in the general arrangement of the lamp and 
lamp frame, whereby the shadow formed by the frame is reduced to a 
minimum. The improved street lamp consists of alight wrought iron 
frame with a metal ring at the top, into which a glass shade of circular 
section is dropped from above. e upper portion of the frame has small 
projecting brackets to carry a dome-shaped or conical cover made of glass 
or other material. 

863. W. Benson, Allerwash, Northumberland, ‘‘ Apparatus for cutting coal,” 
—Dated 2ist March, 1872. 

This invention relates to a peculiar bination and arrang t of 
machinery or apparatus for cutting, “holeing,” or ‘“ winning” coal, and 
in the mode of driving or actuating the same, and consists in the use of a 
horizontal wheel of about 4ft. or 5ft. diameter, composed of steel or 
wrought iron arms or spokes cast into a boss, the said arms being caused 
to enter the rim of the wheel, which may be of wrought iron, at or near 
the upper and lower edge, alternately crossing each other, and being set 
in the at alternate sides, thereby imparting great stiffness to the 
wheel ; additional stiffness is obtai b troducing a metal Lit 0 
ring above and below the arms alternately. These arms are secured by 
nuts, or are riveted into the said rim. The gearing is set in motion by 
means of a wire, manilla, or other rope, which, by preference, extends 
between the drums of two separate and distinct winding engines situate 
one at each end of the working, the said rope being caused to pass 
——- or nearly round a V-grooved or gripping pulley mounted on the 

riving shaft of the machine. In some cases a single engine with two 
drums may be used, the rope being guided, as in the roundabout system 
of steam ploughing, round any required number of guide pulleys. 

870. A. C. STEVENSON, Glasgow, N.B., ‘Glass and reverberatory furnaces.” — 
Dated 22nd March, 1872. 

As the p ling ted with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed. 
874. J. S. Brown, Bridgwater, “ Raising or lifting liquids.”—Dated 22nd 

1872. 

According to one arrangement water is admitted to a cylinder having 
top and bottom valves and float; as soon as the cylinder is full the 
water runs off by a separate valve which the float opens, and 
admitted by the top valve; as fresh water enters the air valve opens and 
forces water which is in a cylinder above from it to another cylinder 
above it, and soon. By another eee no water is allowed to run 
to waste, but is caught by a cylinder fitted with valves as before, and it 
is forced therefrom to a cylinder above, and so on. 

881. W. S. Brotty, London, ‘‘ Combination locks.”--A conmunication.— 
Dated 22nd March, 1872. 

The First part of this invention relates to making the sleeve for the 
knob spindle and tumblers solid with the case, to the combination of a 
connecting hub and coupling nut with the spindle of the knob and case 
of the lock, and to the combination of a washer nut with the knob 
spindle and hub; also to the combination of an a anti-picker 
with a spring cam and a dog-lever to the combination of a dog-lever, 
crank pin, and draw bar with a rock shaft; and to a triple cam with an 
oscillating anti-picker and draw bar ; also to the combination of a helical 
or spiral setting-up keyhole with the outer body of the tumbler and the 
circular spring, and to the combination of a setting-up key having rec- 
tangular projections with the helical keyhole aud circular spring. The 
Second part of the said invention relates to an improved mode of con- 
necting the heavy bolt work of a safe door with the lock proper, whereby 
the said bolt von may be detached or disconnected from the shaft that 
operates it from the outside, so that the said bolt work is perfectly insu- 
lated, and no strain can be brought to bear upon it. 

882. L. A. M. Heir, Paris, “ Bottling and drawing off cider.” —A commu 
ation. —Dated 22nd March, 1872. 

This consists in charging cider with carbonic acid gas and then bottling 
it in bottles provided with syphons like those used for soda water and 
eau de seltz. 

883 J. B. Muscnamp, Kensington, “ Liquid meter.”—Dated 23rd March, 
1872. 

*The wage Ae this invention consists in the general construction of 
the meter, which consists essentially of a buoyant valve or disc supported 
on a vertical spindle and revolving in a horizontal plane against the 
under side of a fixed plate, against which it is maintained by its buoy- 
ancy. This revolving valve is provided with cavities formed radially 
around and on its upper surface, and receives its rotary motion from one 
or more streams of the liquid | ome through the meter, which stream 
through borings formed in a diagonal direction in the said fixed plate, 
the vertical spindle of the said revolving disc being provided with suit- 
able ting r ding hanism to record the number of such 
revolutions. 


887. E. A. CowPer, Westminster, “‘ Hot blast stoves."—Dated 23rd March, 
1872. 














This invention relates to an arrang ¢ or combination of parts in 
regenerative hot blast stoves, whereby when such stoves are being heated 
the gases in combustion employed for heating such stoves are first 
through flues or es of such size as to give freedom for a full body 
of flame, and the products of combustion are afterwards made to pass 
through chambers divided into a number of small passages, exposing 
a large surface for the purpose of absorbing more thoroughly the heat. 
When the stoves are imparting heat to air, steam, or gas, the fluid to be 
heated is first sent through ,the subdivided chambers, and lastly 
through the larger flues. 

892. W. Watton, London, “ Lever spring lock sash fastener.”—Dated 23rd 
March, 1872. 

This invention consists of a new and improved lever spring lock sash 
fastener for prevention of burglary. The sash fastener is fixed in the 
centre of the meeting rails of the bottom and top window sashes. 

900. W. R. Lake, London, “‘ Fire extinguishing apparatus.”—A commune 
cation.—Dated 25th March, 1872. 

This invention relates to a fire ating suri which has, 
within an outer case or cylinder containing an al) , a vessel containing 
sulphuric or other acid that ia discharged from the said vessel when the 
extinguisher is to be used. By this invention the acid vessel is dis- 
charged without breaking or in any manner ——— the same, and the 
acid, though permitted to pass out freely therefrom, is discharged 
without any sudden shock at or near the bottom of the cylinder, where 
lies the alkali, with which it ually combines. Moreover, the extin- 
guisher will be at once ready for use by a simple manipulation of a small 
rod or piston, and does not require any shaking or agitation. 

902. A. M. CLark, London, “* Elevating apparatus for siremen, builders, dc.’ 
—A communication.— Dated 25th March, 1872. 

This invention relates to an extensible apn for elevating firemen 
or their material to any desired height and in any suitable position, and 
consists in the combination of an extension frame opera’ windlass 
with a suspended box having a perforated bottom. A suitable supporting 
frame is mounted on wheels, in which are the of two shafts 
which are united by two sets of Power is applied to the upper 
shaft and thence to the lower, which is a windlass, a rope ig over a 
pulley on the uppermost section of the extension frame used for 
elevating the firemen or their material, or for lowering the inmates of 
burning houses and their . A frame, in which a horizontal wind- 
lass has its bearings, is pivoted at its lower end to the suppo. frame. 
The sections of the extension frame are held against this piv frame, 
and between projecting ribs at the sides of same, and consist of two side 
bars counected by transverse pieces having sockets at their lower ends 
for the upper ends of the ion below to fit into. 

906. W. Net, Bold, Lancashire, “‘ Valves of cylinders.”—Dated 25th March, 
1872. 





This invention consists in a construction of valve for air cylinders 
formed with elastic lips of india-rubber. 
909. W. R. Lake, London, ‘‘ Bearings for the journals of axles, &c.”—. 
communication.—Dated 25th March, 1872. 
The inventor mixes and fuses together sand or silex, soda, bi-carbonate 
of soda, arsenious acid, bone dust, oxide ot lead, clay, and oxide of man- 
ese, and then com; the mass while in a fused condition within the 
journal box pre iy oped ag a removable former, which will give 
the required shape to the ig. 
911. T. Smrrn, Leeds, “ Fire escape.”—Dated 26th March, 1872. 
A wrought iron or steel framework is covered partially with wire gauze 
or other fire-proof network, thereby forming a platform ; to th 
work of this platform a shorter frame is and retained 
chains or check ropes. At the outer end of the frame of the 
there are pulleys, over which a rope or chain 
sisting of an upper and lower framework, 
is of wood or network, and the sides of cage are 
proof sheeting, A check lever is attached to the upper frame of the cage, 
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ition or lowered en in use the 
shorter frame is turned upwards and held by the side chains or check 
ropes, the cross bar at top rests it the window ; the platform outside 
is thus preserved steady and level, and the weight passing over it to the 
«age thereby stppo. 

9912. W. Trimmer, London, “ Casks.”—Dated 26th March, 1872. 

This invention consists in making one or both ends of casks or barrels 
‘entirely or partly transparent, so that it may be seen whether they are 
‘fuller'empty. For this purpose a strip of strong glass is inserted into 
‘oneer both ends of the cask. This strip of glass is either cemented or 
‘fixed in its place, or it is fitted in a frame which is fixed to the end of the 
wask. A plate or frame having openings through which the glass can be 
‘seen is sometimes fixed over it so as to protect it from injury, and marks 
are made upon the glass or frame to indicate the quantity of liquid con- 
tained in the cask. 


which binds when required upon the ascend be a > the cage 





THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

YRONMASTERS’ QUARTER DAY IN BIRMINGHAM: Great variety of 
prices: Buyers are looking for a medium—CONSUMERS OVER 
BOUGHT AT HIGH PRICES—PIG IRON: The new quotations—Pic 
AND FINISHED IRONMAKERS LOOKING FOR A REDUCTION IN COAL ; 
What are their prospects? A review of the past as to prices of 
iron and coal—THE EXPORTS OF IRON IN THE MONTH AND NINE 
MONTHS : The great rise in prices—AS TO THE GENERAL INDUS- 
TRIES: The foreign markets—A GREAT ORDER FOR SMALL ARMS 
"ROL GERMANY—TUBES, CHAINS, AND ANCHORS, GALVANISED 
4#ON—THE GREAT MINE DRAINAGE SCHEME: Zhe resolution of 
the committee: The significance of the question. 


To-pay (Thursday) in Birmingham there was a very numerous 
attendance of buyers and sellers in the Town Hall of this borough, 
to transact the ordinary business of a quarter-day meeting. In 
the three months that have elapsed since the previous Birmingham 
quarter-day the iron trade of this district has experienced marked 
reaction. The further advance of prices, which at that time was 
by some predicted, has been stopped, and aretrograde movement has 
begun. The tide has seen its full, and is nowebbing. My reports 
in the three past weeks have marked the ebb to the extent of 40s, 
‘a ten in first-class bars; but inasmuch as bars have gone up 
altogether £8, a reduction of £2 is much too little to satisfy con- 
‘ssumers. These latter do not look for a return to that figure, but 
they expect to get the iron they want at much under the £14, at 
which the bars of late “‘ list” houses are now quoted. 

Hence only few specifications were parted’ with to-day b 
those who hold them, and that few related more to iron in whic 
makers did not hesitate to consider buyers’ demands, Common 
bars could be obtained at £12, and a bar of fair quality at £12 10s., 
whilst 2 good bar could be got freely at £13. Plates that could 
be relied upon with confidence in respect of their quality were to 
be obtained at £16; plates that consumers who are careful of 
‘quality are satisfied with, were quoted at £17 by the makers, 
notwithstanding that first-class houses want £19 and £20. Sheets 
‘are. gradually approaching nearer to the position in the trade 
quotations which they usually occupy, though they are still much 
too high to lead to more than meagre new business, 

The men who bought sheets at the high prices recently quoted, 
speculating upon the probabilities of Scother advances, are now 
well supplied with iron. Among them are firms of very great 
experience in the iron trade of this part of the kingdom. Nor are 
Americans excluded. For stamping purposes and for button- 
making and the like these latter have bought well at the highest 
prices, for they are sadly in want of the metal, and continue to 
press that what they have bought may be shipped. While the 
iron bought at good prices can be got without difficulty, that 
purchased at the time when low prices prevailed is still very 
difficult to be obtained. The makers cannot get enough reduction 
upon the pigs and the fuel that they require to enable them to 
complete their contracts without serious loss to themselves. 

The quotations of the pigs of Shropshire houses were firm to-day 
at the 15s. drop on hot blast and the 20s. drop on cold blast 
quoted last week. This makes Shropshire quotations £7 5s. and 
£8 respectively, insteadfof £8 and £9. To-day a good Staffordshire 
pig might have been obtained at £6 10s., while the first-class all- 
mines of Staffordshire might have been bought at £7 by good 
customers, £7 5s, being demanded from buyers not before on the 
books of the producers. It cannot, however, be said that the 
consumers bought freely at these prices. They wanted quotations 
that the makers were unprepared to make, and the sales were not, 
therefore, so large as usual, even in those cases in which the custom 
of buying three months’ supplies is still maintained. On the whole 
there was a greater variety in prices, and smaller parcels changing 
hands, than will be the case when prices alike of pig and finished 
iron have reached the point at which customers believe that a fair 
average will have been reached. 

Both pig iron makers and forge and mill proprietors and 
founders are all looking for a reduction in the price of coal; but 
how such a reduction as they uire will come about, with 
winter at hand, and the expenses of working what they now are, 
mineowners are not able to see. As to the action which the 
miners of this district may take in res’ of the resolution of the 
conference of miners here that they should demand a rise “of 15 
per cent., which is 50 per cent. more than the Staffordshire men 
wanted to go for, nothing very definite is at present known. 
There is a feeling amongst some leading masters that the demand 
when it is made must be resisted. It is maintained that the 
attitude the men are assuming will lead to this, and that it will 
be better that the contest should come off before rather than after 
Christmas. 

Reviewing the past in connection with the present, an authority 
observes that the advent of 1872 brought cheering prospects for 
the iron trade of Great Britain. In the autumn of 1871 bars were 
quoted at £8 per ton; during the Christmas quarter advances 
were from time to time made, till at last, in January, 1872, they 
reached £10 per ton; as the year progressed an improved feeling was 
witnessed in all quarters, and, as the season went on, orders for 
nearly all kinds of iron were received, and prices kept advancing; 
in July bars realised £16 per ton. Puddlers’ wages were then 
raised from 103s. 6d. to 12s, 6d. per ton, and other ironworkers 
in proportion, Such an extraordinary demand for iron of near: 
all descriptions had never been witnessed before in South Stafford- 
shire and other iron-producing districts, and the ironmasters were 
determined, as the old adage has it, to “‘ make hay while the sun 
shines.” At the same time it must be admitted that some of the 
members of the trade were suffering considerably on account of 
having to work off old contracts at low rates, and at an advanced 
rate of wages and fuel ; and, as a consequence, succumbed under 
the pressure. A reaction has now set in, and some for want of 
orders have blown out their furnaces, and others will follow ; to 
stock at the present rate of fuel and iron ore would be injudicious, 
We have often said that when iron has been raised to too high a 
figure there has always been, sooner or later, a giving way. This 
was the case in the spring of 1845, when bars were put up £4 per 
ton, and foreign nearly doubled itself in two months ; there was a 
hasty reaction. Again in December, 1852, a considerable advance 
took place in pig and merchant iron, and was almost immediately 
followed by a fall of £2 per ton, and £1 15s. upon pigs. It must 
be admitted that things differ very much from what existed then. 
It was the rule formerly, if bars went down £1 per ton, coal was 
reduced 1s. per ton, but now, since the introduction of railways 
into South Staffordshire and East Worcestershire, an impetus has 
been given to the coal trade which it did not possess prior to the 
date referred to, The railway from Evesham to Stourbridge was 
opened May 1, 1852, and from Stourbridge to Dudley, December 
21st, 1852, and many other branches have been completed since 
which have put the coal trade in a more independent position than 
it formerly possessed ; and at the present time, notwithstanding 
many of the ironworkers are only partially on, the demand for 





coal west of Dudley is ahead of the supply, and existing rates for 
coal can easily be maintained throughout the winter if the coal- 
masters choose to retain them, and in the present state of the 
labour market it is likely they will do so. 

The Board of Trade returns for September and the nine months 
furnish some astonishing particulars as to the iron trade ; but in 
order to obtain a correct idea we must look at the quantities as 
well as the value of the iron exported, seeing that the price has 
so greatly advanced, Of pig iron there were exported in the 
month 109,129 tons, valued at £653,848, as against 104,780 tons, 
of the value of £321,165 in September of last year. The differ- 
ence in quantity was, therefore, only about 5600 tons, but the 
total value was doubled. The nine months’ exports show an 
increase in value of no less than £2,624,875, a sum larger than 
the whole value of the nine months’ exports of this class of iron 
last year. Of bar and angle iron there were sent out last month 
25,809 tons, of the value of £340,789, while in September last year 
the quantity was 35,123 tons, value £295,287 ; a larger ee ig 
but much less in value than the exports for the past month, 
The nine months’ exports show an increase in value this year of 
nearly £700,000. In railroad iron there is scarcely any appreci- 
able difference in the quantity exported, but the value is in excess 
£322,173 on the month, and £1,399,340 on the nine months. In 
cast and wrought iron, and also in hoops and sheets, the quantities 
exported show but little variation, but the value, as will be seen, 
is greatly in excess :— 


Month of September. Nine Months. 
187 i872. 87 1872 








eo £2,383,919 

ee 2,149,669 

os 6,111,781 
31: 


Iron ° 

Pig and puddled_., £321,165 

Bar, angle, &c. .. 295,287 

Railroad .. .. 

ae 

Telegraphic, do. ee 

Cast and wrought .. 

Hoops, sheets, «c. .. 

Oldiron .c cs ce ee 527,896 

Steel unwrought .. 115,000 .. 830,415 

In respect of the general industries, it has to be reported that 
orders for the spring trade of the United States will not commence 
just at present, and should the belief that prices are likely to 
decline continue to spread, the probability is that the season 
trade with this market will be unusually late. On East India 
account the latest advices do not hold out much prospect of any 
great buoyancy in trade for the present. There are more cheering 
accounts from other markets, and notably from Australia and 
New Zealand, where, notwithstanding the heavy shipments of the 
last twelve months, there is still a large and urgent demand for 
almost all classes of English hardware. 

One department of the gun trade industry of Birmingham has 
just received considerable impetus. The Westley-Richards Small 
Arms and Ammunition Company have concluded a contract with 
the Prussian Government for the supply of 150,000 rifles of a new 
and improved pattern, together with a million of cartridges. The 
new rifle, which is on the bolt principle, is, we believe, an adapta- 
tion of the Mauser gun, and is evidently referred to in the following 
extract from the Berlin correspondence of the Z'imes :—*‘ An alto- 
gether new model has been recently adopted, which, as soon as a 
couple of millions are made, will supersede everything else. What 
the latest novelty really is nobody knows. All we have been per- 
mitted to learn is that the murderous implement was originally de- 
vised by a Wurtemburg gunsmith named Mauser, that it wasaltered 
andimproved bya physico-chemico artilleristic committee at Berlin, 
and that it gives its happy owner the power of killing twenty-six 
men per minute, provided he hits them. That anything like this 
number can be attained on the battle-field is a thing impossible ; 
but as an ordinary soldier, even in the excitement of the fight, 
is said to be capable of firing from twelve to fifteen rounds, the 
gun really seems to mark a new stride in the terrible art of 
despatching one’s neighbours. If rumour tells true, it is a one- 
barrelled gun, with metal cartridge, central ignition, and a range 
exceeding that of the Chassepot and Werder. The manufacture 
has already commenced in public and private establishments.” 

There is very great activity at the tube mills, and it is doubtful 
whether any reduction of prices will take place for some time, so 
plentiful are the orders at the rates now prevailing. 

The chain and anchor trades are much quieter as regards new 
business, but it is generally understood that some important 
orders are in the market waiting for prices to assume a more 
settled aspect. 

Galvanised iron sheeting is quoted £3 per ton lower, but the 
reduction has not at present stimulated the demand in any con- 
siderable degree. There has for some months past been a splendid 
run of business—chiefly colonial—for this class of produce, and 
the demand was only checked when prices had reached their 
maximum point, . 

The future of this district will be very much affected by the 
success or failure of the scheme now completed for the compulsory 
drainage of the mines of South Staffordshire and East Worcester- 
shire. The project for obtaining an Act is meeting with more 
important influential support than was at first anticipated would 
be given it. A goodly number of the committee appointed at last 
week’s meeting assembled on Wednesday in Wolverhampton. 
The chairman of the iron trade, together with Mr. W. O. Foster 
and others, were there, and estimated by the trade standing of 
the men, it may be stated with certainty that the meeting was 
even more significant than that held last week. After some debate 
it was resolved that an Act should be applied for, and that the 
working of it should remain with a board of commissioners, Thus 
the ironmasters and the mineowners and lessees of South 
Staffordshire and East Worcestershire are not daunted by the 
non-success of their compeers in North Staffordshire. A committee 
of about a dozen mineowners and mine managers, well able to do 
the work, will prepare the means of enabling the solicitors to 
draft the bill which will be laid before Parliament, and a common 
purse has been subscribed to defray the parliamentary expenses, 
Much difficulty will yet have to be overcome, but such is the posi- 
tion and such the character of the men who are at present in- 
augurating the scheme, that it is believed that if not in the next, 
certainly in following sessions an Act of Parliament will have 
been obtained. The working of such an Act will bring into tke 
market a large quantity of coal and ironstone now altogether shut 
out of it, and thereby the business life of the district, so far as it 
relates to the getting of coal and the making of iron, will be con- 
siderably lengthened. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


GENERAL REMARKS ON THE STATE OF TRADE—FALL IN THE PRICES 
OF FINISHED IRON—PIG IRON—THE COAL TRADE: Variety of 
prices—PRICE OF COKE—RAILROAD IRON AND STEEL RAILS— 
ACTIVITY IN THE ENGINEERING TRADES—THE FILE, SAW, AND 
EDGETOOL BRANCHES—SHEEPSHEARS FOR SOUTH AMERICA AND 
AUSTRALIA—THE CUTLERY TRADE—A NEW TRADE MOVEMENT. 

Lrrr.e change of any importance is this week to be recorded in 

the general condition of the trade of this district. In a great 

many cases orders come in mee | slowly and are worth but little 
when opened, whilst in others fair orders as to bulk continue to 
arrive. Generally speaking, however, trade is still slackening in 

4 sensible, but not alarming degree, and,will in all probability do 

so for some months to come. Staffordshire iron having fallen 

some £2 per ton, a corresponding reduction was made on Wed 
nesday by some of the leading Sheffield iron merchants, who 
quote best brands of the respective kinds at—bars £13 to £14, 
sheets £16 to £18, and hoop iron £21 to £23, In the raw material 

a very fair business is doing, a large quantity of Derbyshire pig 

coming to Sheffield in the ordinary course of thi but hardly so 

much now that other markets present higher rates for it. e 

West Yorkshire make of pig is understood to be very largely sold 

forward, and few, if any, contracts are just now being entered 

into, 











In the coal trade an unaccountable difference of prices exists. 
ere | steam coal has been advanced about 4s. per ton—in all 
probability owing to the inquiry from Lancashire—whilst at Shef- 
field and other parts of the South Yorkshire colliery district two 
reductions have been made within three weeks. Picked hard 
coal, suitable for anything, is selling at Sheffield at from 20s. to 
21s. per ton, and engine slack at 12s. 6d. These are the rule, and 
even at such prices—much lower than those prevalent a month 
since—very little is doing, and less still in house coal. Colliery 
proprietors hang back from putting down prices, they still seem 
to look upon rates on the upper side of £1 per ton as being a 
necessity. They have more coal in stock now, both at the pits 
and at the local wharves, than has been the case for some years, 
and yet will not reduce prices. The advances declared in Lan- 
cashire have had the effect of drawing heavy consignments of 
fuel from Derbyshire into that county, the Derbyshire owners 
finding that they can undersell the Lancashire owners at their very 
doors, so to speak. Coke is easy at prices varying from 32s. 64. 
to 35s. for ordinary use, and up to 42s. 6d. for superior. The 
works at which railroad iron is made especially continue well em- 
ployed on German and other continental orders, which will not be 
worked out this side of Christmas. New orders are, however, not 
of so promising a nature, and are fewer in number. It is not 
necessary to state that the old iron rails are completely out of 
fashion, Bessemer steel, or steel-headed rails, being solely in 
vogue. Of these a heavy tonnage is being turned out at Sheffield, 
Penistone, Kotherham, Barnsley, Normanton, and Leeds. The 
locomotive engine, general engineering, and steam plough works 
are all well employed. Messrs. Fowler, of Leeds, are in the last- 
named respect particularly busy. 

At Bowling, where considerable extensions of works are in 
hand, a heavy business is doing in propeller blades, cranks, shafts, 
cylinders, and other castings for which the company have ac- 
quired a deservedly high reputation. 

The file trade remains tolerably active, but orders do not arrive 
in great numbers at present. Heavy lots are nevertheless being 
turned out, and in some cases firms are asking considerable 
premiums for immediate delivery. 

Saws are still in request for the colonial and home markets, 
Edgetool manufacturers continue well employed, Russia and 
Germany being excellent customers for the heavier classes of these 
goods. The great sheep-farming territories of South America 
and Australia are taking heavy quantities of sheepshears to arrive 
in time for their next season. 

The cutlery trade is experiencing diminished activity in almost 
every market, not the least cause of which is the competition of 
the German makers, who have now recovered from the effects of 
the war and are pushing business vigorously. Many of the lead- 
ing Sheffield cutlery firms are discontinuing stocks in New York 
and other American cities. 

I hear of a movement of some importance in one of the leading 
Sheffield trades, and shall mention some of its leading features in 
a future communication. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE--WARRANT STORES—SHIPMENTS— 
COAL-CUTTING MACHINES AT GARTSHERRIE— NEW LINES OF RAIL- 
WAY AND NEW MINERAL FIELDS--DOCTORS’ FEES AT PUBLIC 
WORKS—THE COAL TRADE: Meeting of miners—SHIPPING 
RETURNS—SHIPBUILDERS’ PROSPECTS, 

THE warrant market has again exhibited a good deal of fluc- 
tuation during the past eight days, and it is more likely than 
ever that a speedy and permanent decline of quotations will take 
place before long. On Monday warrants fell as low as 120s, for 
cash, but there were a number of transactions for delivery at the 
option of the seller during the next three months at much lower 
rates. The “‘ring,” which the ironmasters have kept up so long, 
has at last burst, and some excitement was caused on ‘Change 
last Friday by the discovery that in several cases makers’ prices 
had fallen fully £1 per ton. Coltness No. 1, which has long 
been the leading brand, declined from 167s. 6d. to 140s., and 
Gartsherrie, Summerlee, and other brands, fell in nearly the same 
proportion. At the reduced rates a larger business has been done, 
and there is no appreciable slackening of the demand. On the 
contrary, both makers and consumers feel confident of a steady 
demand being kept up both for home and foreign consumption, 
all the continental markets requiring considerable supplies. 

In the warrant stores there is very little change. There is still 
a considerable demand made upon them, but this is fully com- 
pensated for by the parcels sent in by operators who, in view of 
a fall, are producing warrants as rapidly as possible to meet their 
contracts. The stock in store is thus considerably over 100,000 
tons, and it is not likely to be much further reduced. Since 
Monday last a moderate business has been done on ‘Change at 
126s. short dates. Since then there has been an upward tendency 
in prices. 

The shipments of pig iron from =co*+h ports for the week ending 
Saturday last amount to 12,071 tons, ving a decrease of 4308 tons 
as compared with the corresponding week of last year. 

On Thursday evening last a most interesting visit was made by 
the ‘‘ Lanarkshire Colliery Managers’ Institute” to the Espieside 
Colliery, near Gartsherrie, for the purpose of seeing the coal- 
cutting machine, patented by the firm of William Baird and Co., 
in full operation. Under the care of Mr. William Stevenson the 
deputation descended the shaft, and saw the machine in opera- 
tion. All the gentlemen present expressed entire satisfaction 
with the perfect manner in which the machine did its work. Five 
of these machines have already been ordered for the Hetton Coal 
Company, Newcastle, the Highleigh Colliery, Manchester, the 
Redding Coal Company, Mr. Galloway, Kilmarnock, and Mr, 
Jonathan Hislop, Wishaw. 

A new line of railway has been projected for the convenience of 
the Shotts Iron Company, who are opening up a new mineral field 
in the Esk Valley, near Edinburgh. The new line, which will be 
about six miles in length, starts from a point on the main line, 
east of Millerhill station, and terminates in Roslin Glen, passing 
by the mining villages of Eilmeston and Loanhead. 

The question of the fees payable to medical men is engaging a 
good deal of attention among ironworkers and miners in Scotland. 
Some time ago the faculty resolved to exact a higher scale of pay- 
ment, and the ironworkers, while willing to concede the remunera- 
tion asked for on the merits of the claim, refuse to do so until 
they are allowed the power of appointing or dismissing the doctor. 
This is a power that neither the masters nor the faculty would 
like to place in the hands of the workmen, and it is difficult to see 
how and where the matter will end. , 

There is little change to speak of in the coal trade, which con- 
tinues quiet, but firm. Since last week there have been slight 
reductions made in exceptional cases, but on the whole prices do 
not promise to decline very materially at present. __ 

A meeting of miners was held at Johnstone on Friday last, at 
which Mr. M‘Donald, the miners’ president, was in attendance, 
but no action of any importance was resolved on. ” 

The shipping ,trade of the Clyde is in a prosperous condition, 
the returns showing that during the past nine months there has 
been an increase of 92,763 tons in the arrivals and 22,000 tons in 
the sailings as compared with the corresponding period of last 
year, The shipments of machinery from the Clyde have never 
bona so great as they were during the past nine months. ’ 

A report was circulated last week that one of the largest ship- 
building firms on the Clyde—that of Messrs. John Elder and Co,— 
had booked a contract for the construction of a large number of 

vessels for a French company. This rumour had very little 
foundation in fact. It is true that specifications are in the hands 
of Clyde builders for the construction of a small fleet of vessels ; 
but no contract has yet been placed. Otherwise, however, the 
prospects of shipbuilders are a little brighter than they were a 
few weeks ago, and the marine engineers are also looking up. 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Zhe returns—THE BOARD OF 
ARBITRATION AND THE WAGES QUESTION—THE RIVER TEES— 
THE COAL AND COKE TRADE --PRICES, ' 

On Tuesday, at the Middlesbrough Iron Market, I found that 
sellers were at last compelled to admit that in order to sell iron 
they had to quote prices below those which have ruled so long. 
But, although the market is decidedly easier, it would be exceed- 
ingly difficult to give a list of prices which are rigidly adhered to. 
The truth is that buyers and sellers are guided in their transac- 
tions by a number of circumstances. It is a fact, however, that 
buyers generally are still holding back in the confident belief 
that prices will recede considerably. There is a limit to their 
action in this respect, people being unable in this age to do 
without a sufficient supply of iron. There is a great difference of 
opinion as to the turn which affairs are likely to take. Many 
makers declare that the buyers will be holding back too long, and 
will find that they may probably have to pay in the course of a 
month or two even higher prices than they can now buy at. 
Whatever may take place during the present year, I still hold to 
the belief that when the whole of the immense district of Cleve- 
land has finished the low priced contracts, and is competing at 
quotations anything like 100s. per ton, the prices will prove so far 
prohibitory that stocks will increase, and there will follow a con- 
siderable, if not a very rapid, decline. 

The Cleveland Ironmasters’ Association returns show that out of 
136 blast furnaces in the North of England there are 130 in 
operation. There are 17 new blast furnaces being built, many of 
which are in the Middlesbrough district. The make of pig iron, 
which is equal to about one-third of the whole of the pig iron 
produced in the United Kingdom, is shown by the following 
statistics. 











Tons. 

Month ending September 30th, 1872 161,023 
Month ending September 30th, 1871 152.857 
Month ending August Jlst, 1872 162,808 
Increase upon September, 1871 je! We 8,171 

Decrease upon August, 1872... . 1,780 

Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending September 30th, i872... eee ee ee 22,804 
Corresponding month last year... ee 24,925 
Decrease pa a 2,031 
Shipments Coustwise of Pig Iron from Port of Middlesbrough. 
Menth ending September 30th, 1872... .. «2 2 o 12,619 
Corresponding month last year és 19,098 
DOGTORSE +. ce fe te 6,479 
Makers’ Stocks. 
August 31st, 1872 oar 1 ae o wer ae 40,617 
September 30th, 1872... 42,544 
Increase upon August, 1872 1,727 
Warrant Stores. 

August 27th, 1872..  .. 931 
September 24th, 1872 .. 931 
Decrease .. nil. 


The finished iron trade continues in a healthy state. 

On Tuesday at Darlington an important meeting of the Board of 
Arbitration in the North of England Iron Trade was held. The 
object of the meeting was, if possible, to come to an arrangement 
for securing amore uniform rate of payment at different works 
for the same class of labour. Mr. Rupert Kettle was present, and 
was placed in the position of arbitrator should the board not be 
able to agree. With regard to the claim made by Messrs. 8. 
Tyzack and Co.'s shinglers, who said that they were not getting 
the country price, and wished to be raised to the average, the 
board advised that the firm and their men should mutually 
arrange the price to be paid. Some difference of opinion having 
arisen as to what classes of men were entitled to the recent 
advance of 20 per cent., and as to the classes of men that were 
members of the board, Mr. Kettle said that the board was for 
the manufactured iron trade, and he held that meant all men 
permanently employed at mills and forges in and about the manu- 
facture of iron. If men were employed elsewhere occasionally, at 
mills and forges for a job and not as a permanent employment, 
they did not come within the meaning of this description, nor did 
men who were employed in boiler yards, who worked at the mill 
and forge, but were not employed in the manufacture of iron, but 
made boilers for colliery purposes at other establishments belonging 
tothe same proprietors. In conclusion he thought that the men who 
subscribed to the board should participate in its advantages, and 
recommended the standing committee to consider the cases of the 
men who had not got the last advance before July in full. <A vote 
of thanks was passed to Mr. Kettle. 

The Tees Conservancy Commissioners continue to make great 
improvements in the river under their control. They have now 
on both sides of the Tees an almost unbroken slag quay wall from 
Middlesbrough to Stockton. A good channel is maintained b 
extensive dredging, and they are taking steps for proceeding with 
the North Gare breakwater at the mouth of the river. 

There is no general material change in the coal and coke trade. 

There are rumours that a very large ironworks on Teesside is to 
be handed over to a limited liability company. 

The prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d; 
No, 2, £5 15s. ; No. 3, £5 10s.; No. 4, £5 98.; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron—Common 
bars, £12 to £13 ; best ditto, £13 to £13 10s. ; cable iron, £12 10s, 
to £13; rivet iron, £12 10s. to £13; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship-plates, £12 to £13; rails, £11 to 
£11 10s. ; puddled bars, £9 10s. to £9 15s. ; wrought iron girders, 
£20 to £21, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE GREAT CRISIS IN THE IRON AND COAL TRADES OF SouTH 
WALES AND MONMOUTHSHIRE: Impending lock-out: General 
adoption of contract rules and regulations necessary—StTRIKES 
AND STOPPAGES—A PUDDLERS’ UNION—STATISTICS OF COAL 
CUTTING—THE IRON TRADE: Business at the principal works— 
TIN-PLATE TRADE—THE PORTS: Exports and imports for Sep- 
tember —CARDIFF AND NeEwport: Prosperous condition of the 
Rhymney Railway—TueE COAL TRADE: Fireclay veins—MEETING 
OF COLLIERS—-SWANSEA DocK SHORTCOMINGS— MEETING OF 
TRADERS—THE GLAMORGAN STEAMER. 

I HAVE long known that a crisis of more than ordinary gtavity 

was approaching in the iron and coal trades of South Wales, yet 

had not calculated on its coming with such suddenness and 
severity. But it appears that the conduct of the men, particularly 
of the colliers, had become unendurable, and the masters had no 
alternative but to bring matters to un issue, close their works, or 
end existing engagements and begin again on quite a different 
footing. 
entrances of all the works and on the usual places where colliers’ 
notices are published, announcing that at the close of one month 
from date all contracts and sub-contracts would cease. This 
announcement was made pretty generally throughout Monmouth- 
shire and Glamorgan, and was the result, it appears, of an 
organisation between ironmasters and coalowners in active 
antagonism to the operation of the Union of Amalgamated Miners. 

Employers did not object to the men joining the union so long 

as the operation of the association was confined within reasonable 

bounds ; but when at the dictates of the union men not only 
kept up a progressive demand for advance of wages, but 
restricted the make of iron and output of coal to about 


On Saturday last notices were posted on the principal | 





half the quantity which might have been turned out, it 
was high time for the employer to vindicate his right to guide 
and direct by virtue of his position, his capital, and his experience, 
If the men persist in the course lately followed the whole of the 
iron and coal works of Wales will be stopped. I have this from 
the highest authority. If the men give way, then a resumption 
of work will follow on quite a different footing. Everything will 
be by contract, and a failure in turning out rails or coals in cer- 
tain quantities, and at certain prices, will make the workmen 
liable to a civil action in the county-courts. This, I glean, is the 
programme ; but details are carefully withheld for the present. 
As an illustration of the cross purposes of the men of late, I learn 
that at Dowlais a number of oul took out their tools this week 
because the advance of 10 per cent. was not to their liking. At 
Cyfarthfa, because Mr. Crawshay refused to give an advance from 
33s. to 39s. to the firemen, these to the number of eighteen gave 
notice. At Plymouth, the colliers of two levels demanded an 
advance of 43 per cent, instead of 10, and struck work on 
Saturday. These levels supplied the mills and forges with 
bitumen coal, and in consequence there was partial stop- 
page at Plymouth Wall this week. In the face of this 
coming so soon after the intimidation case of the Plymouth miners, 
Mr. Fothergill has but one course to adopt, namely to close the 
works, saddening and ruinous as such a step must necessarily be, 
and I expect every day to learn that this step is taken, and £16,000 
a month withdrawn from the circulation of the district. 

In the meanwhile I do not hear of any faltering on the part of 
the union men. On the contrary, they are in active work. In 
addition to the miners’ union, a puddlers’ or ironworkers’ union is 
formed and gaining marked increase in numbers. They all appear in 
determined opposition to the movement of employers, and troublous 
days are not improbable. Union men are boasting that their bank 
is strong. They have no less than £4000 ready for emergencies. 
Let me undeceive them. A thousand pounds, given in full 
mouthed terms, as once suggested by Blanchard Jerrold, may seem 
a large sum to a working man, but the total fund in this case 
would yield just 1s, 3d. per man! 

It has been stated that miners in the Welsh district have not 
had throughout an aggregate advance of more than 40 per cent. 

Let me quote a few facts from office books. The colliers of 
Danyderry, now on strike, had 1s. 3d. per ton in 1871. They 
have been advanced 95 per cent. since, and now strike for 
1284 per cent ! 

At Troedynhew and Gilpach levels 1s. 6d. per ton was paid pre- 
viously to the advance in the price of coal. They have been 
advanced 63 per cent., and have struck for 111°‘11 per cent. I 
found the same sort of things amongst the steam coal men, In 
one colliery in 1870 the price paid for cutting coal-was 1s, 7,%d. 
per ton. In October, 1872, it was 3s. O4d., or an advance of 97,95 
per cent. One more case and I finish. In 1871, 1s. 10;4;d. per ton 
was paid ; in October, 1872, it was 3s. 1;4,d. 

The iron trade of the district continues firm. I have not heard 
of an order having been placed at lower than late quotations, and 
the effect of the notices issued has been so far to increase the 
activity both of the ironworker and collier. Dowlais has been 
turning out large quantities of rails for New Orleans and Gal- 
veston, and plates for Canada; Aberdare for Russia ; Rhymney 
for City Point ; Ebbw Vale for Riga and New Orleans ; Crawshay 
for Canada and Galveston ; Blaina for Stettin. In all the works 
there has been plenty of business done, and amongst the tin and 
tin-plate makers a marked improvement has been shown this 
week. The prospects of the iron trade, apart from the wages 
question, may be stated as good. 

The trade of the ports is also very satisfactory. The picture of 
Cardiff Docks last week, with its forest of shipping, was striking 
in the extreme. The last month’s totals show well. The export 
of coal from Cardiff was 204,841 tons; coke, 305 tons; patent 
fuel, 5445 tons. Iron, 18,297 tons. Coastwise coal, 93,385 tons ; 
coke, 610 tons. During the month there was imported into 
Cardiff no less than 27,573 tons of iron ore. From Newport the 
export of coal was 23,779 tons ; coastwise, 66,346. The Rhymney 
Railway eclipses all other Welsh lines in the amount of increase. 
During last week there was an excess of £888 over the correspond- 
ing week in 1871. 

The coal trade continues good, and without any sign of falling 
price. Messrs. Nixon sent off a fine cargo of upwards of 2000 tons 
to Callao, and the export to France and coaling stations was large. 
The ironmasters have not done much in the sale of coal lately. 
Cyfarthfa, I hear, could sell 15,000 tons a week, and do not send 
away a ton. 

Fine veins of fire-clay have been discovered in a coal-pit near 
Cardiff. Great activity and speculation exist amongst the minor 
coalowners, but the prospects of the trade are good, and there is 
little likelihood of any sudden collapse. Large meetings of the 
colliers continue to be held in Monmouthshire and other parts of 
South Wales, At one of these meetings the principal topic for 
discussion and complaint was the summary method shown in 
removing medical officers from the iron and coalworks. Another 
meeting has been held by the traders of Swansea in order to 
prompt the Great Western authorities to more vigorous action in 
carrying out needed improvements. Statistics were given showing 
a great decrease in the returns of 1872, as compared with 1864. 
There is a serious shortcoming somewhere. The Glamorgan sails 
in a day or two. The vessel is splendidly fitted up, and as regards 
build and engine capacity a fine proof of the skill possessed by our 
Glasgow brethren. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

NorTH OF ENGLAND RAILWAY CARRIAGE AND IRON ComPany— 
PROGRESS OF STEAM PLOUGHING—COAL-CUTTING MACHINERY— 
DURHAM COLLIERY MECHANICS — ANOTHER DISCOVERY OF 
COAL—FLOODS IN THE MEDLOCK—FAIRBAIRN ENGINEERING 
ComMPANy — THE IRON TRADE IN WEST YORKSHIRE — 
LEEDS BripGE—-Mersrty Dook AND HARBOUR BoARD-—TRADE 
IN BARROW-IN-FURNESS—MISSISSIPPI AND DOMINION STEAM- 
sHip ComMpPANY—WEsT CUMBERLAND IRON AND STEEL CoMPANY 
(LimttED) — Bow.inc Iron AND STEEL CoMPANY—CoaAL IN 
THE OLDHAM DISTRICT—NoORTH OF ENGLAND INSTITUTE OF 
MINING AND MECHANICAL ENGINEERS. 

THE yearly report of the North of England (Preston) Railway 

Carriage and Iron Company observes:—‘‘In submitting the 

accounts of the past year to the shareholders the directors have to 

express their regret that the results of the year’s transactions are 
not more favourable. This is attributable, in a great measure, 
to the fire which destroyed the wagon shop in May last year, 
thereby caused a loss of trade and general derangement of business 
in that department for many months. The directors desire to draw 
the attention of the shareholders to the improvement manifested 
during the last half of the year, notwithstanding an enormous 
increase in the rate of wages, and the fact that the contracts 
taken for the supply of iron and wagons before the late sudden 
and remarkable advance in prices were still running. It has been 
the aim of the management to secure business of a first-class 
character, and the directors have pleasure in saying that the 
object has been attained.” 

he proprietors of the Steam Plough Works, Leeds, are making 

a very large number of steam ploughs for the various large farm- 

ing districts of England and Scotland. Many of these are 

ordered by companies, as well as private individuals, and they are 
intended to be let out on hire. 

The competition for prizes offered by Mr. Firth for the best coal 
cutting machine, it is reported, will take place in Yorkshire—the 
first to betriedat the West Ardsley Collieries, and the second at the 
Wooley Colliery near Barnsley. 

A meeting of delegates from Durham colliery mechanics took 
place on Saturday to consider the advisability of forming a union, 








It was resolved by 390 votes to 285 to form an independent 


union. 

. At Measbro’-dyke, Barnsley, whilst engaged in raising clay for 
brickmaking, Mr. Ellis, of Stairfoot, came upon an excellent 
seam of coal, close to the surface, 2ft. thick. It was first found to 
be 2in., but, following it for some yards, it was found to be of the 
thickness stated. The coal is that known as the Melton bed, so 
that it crops out of Measbro’-dyke, and below it there is a fine 
seam of fireclay 4ft. thick. The new place has been named Ellis’ 
Main, and the coal is being worked jointly by Mr. Ellis and 
Mr. Guy, sen. 

At the last meeting of the Manchester City Council attention 
was called to the necessity of taking measures for the prevention 
of floods in the Medlock. It was explained that the corporation 
are entirely debarred from touching the county bridges over the 
stream, and that the county magistrates had refused to contribute 
to the cost of cleansing the water-way. The improvement com- 
mittee will report at a future meeting. 

An interim dividend at the rate of 5 per cent. per annum for 
the half-year is announced by the Fairbairn Engineering Com- 
pany, Limited. 

There is less activity in almost every department of the iron 
trade in West Yorkshire, 

This week witnesses the completion of the larger portion of a 
new bridge which the corporation of Leeds, aided by the West 
Riding justices, is engaged in throwing over the river Aire, at 
Leeds. The work has been carried thus far with great expedi- 
tion, and the contractor, Mr. D. Nichols, has been fortunate 
beyond his most sanguine expectations. Of unforeseen difliculties 
he has had none to contend with, if we leave out of sight a pile- 
erected property on the south side, which unexpectedly sapped 
his cofferdam. 

At the last meeting of the Mersey Docks and Harbour Board a 
was agreed, upon the recommendation of the committee of works 
to accept the tender of Messrs, J. Bedford and Sons for a supply 
of files and steel, and to let to Messrs. Brassey and Co, a plot of 
land adjoining the Canada Works, Birkenhead. 

It is considered by the leading firms of the Barrow-in-Furness 
district that the reaction which has just taken place in the iron 
trade will impart a healthier tone to the trade and increase its 
stability. The demand for both iron and steel has fallen off some- 
what, but still the requirements are more than the output at the 
furnaces or the capacity of the production at the steel works can 
meet. Bessemer steel rails are in great request in America, the 
Continent, and in Asia, where large railway undertakings are 
going on, and 14s. to 14s. 6d. per cwt. is paid; while billets are 
lls. 6d. to 16s, and ingots 9s. to 11s. per cwt. Pig iron is now 
being sold from £7 10s. to £9, according to brand, Bessemers 
realising a few shillings more than ordinaries, Hematite ore can 
be bought at Ulverston from 28s. 6d. to 37s.; plates from £12 to 
£15; and manufactured iron from £12 to £13 10s.; cable and rivet 
iron, £12. The foundries and engineering works are well 
employed. 

The Mississippi and Dominion Steamship Company, Limited, 
which has a capital of £500,000, in 25,000 shares, fully paid up, 
announces an issue of new shares, with a view to the develop- 
ment, more especially, of its Canadian traffic. The company, 
which was formed by private enterprise about three years ago, and 
designated the Liverpool and Mississippi Steamship Company, 
has now acquired a powerful fleet, and on its conversion into a 
limited association, in August last, entered into a contract for the 
So of six additional vessels, on terms which the directors 

elieve to be highly favourable. The fleet will trade between 
Liverpool and New Orleans, Liverpool, Quebec, and Montreal, 
and Liverpool and Portland. 

The Bowling Iron and Steel Company, who are always extend- 
ing their works and making improvements, are having erected a 
number of Siemens’ celebrated gas furnaces. The advantage of 
having these furnaces has, for some time past, been enjoyed by 
the Farnley Iron Company and the proprietors of the Monk 
Bridge Works, Leeds. It is not unlikely that, owing to the em- 
ployment of these furnaces at Monk Bridge, the steel tires manu- 
factured there are pre-eminently approved of by railway engineers, 
and the firm just alluded to (Messrs. Kitson and Co.) have for 
many months past been scarcely able to supply the demand. At 
Bowling the new blast furnace which has been for some time in 
course of erection is not yet quite complete, neither is the new 
railway, which will permeate every section of the works. The 
Bowling Company’s steel works are turning out propeller blades, 
cylinders, and tires, as fast as they can, besides an endless variety 
of other but smaller castings. 

Notwithstanding the very high price which coal has attained 
during the past few months, the terms were again raised in the 
Oldham district on Monday. House coal has been advanced by 
the colliery proprietors of Oldham to purchasers at the mouth of 
the various collieries by 5s, a ton; engine coal, or “‘ burgy,” by 
2s, 6d. per ton. 

A general meeting of the members of the North of England 
Institute of Mining and Mechanical Engineers was held in the 
Wood Memorial Hall, Newcastle, on Saturday, Mr. R. 8. Newall 
in the absence of the president (Sir W. Armstrong) presiding. 
The secretary having read the report of the proceedings of the 
council, a number of gentlemen were elected members. Mr. A. 
L, Stevenson read a paper ‘‘On the Experience afforded in the 
Manufacture of Coke during the last Twelve Years,” upon which 
a short discussion took place, which was adjourned for a month. 
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Steel, Swedish faggot 
910 0.93 0 0) ecccecece 17 10 0..18 0 
| 93 0:95 0 || ‘Tin, Banca 0... — 
| 970 0..1000 0) 00..1430 0 
Bottoms .. «| 109 0..1020 0) For arri 00..1440 0 
Australian, perton ..| §7 0 0..90 0 0) 00. — 
py 1 seeeeeee | $80 0.4. — || Bars 15200. — 
fli Bars 6 cesses ee a 0.. 820 0) ce gay oe }13 00. — 
Do. refined ingot .. 0 0..1000 0 4 x, 225 shts | 
Yellow Metal, per ib... | 0 0 8..0 0 8}|| yee deetene 200.240 
i, Se en 656. — 1] -—- «= 
Bar, Welch, in London |13 0 0..13 5 0) 250.29 0 
Wales. /12 0 0..13 0 0 | [' oe ~95) Ame 
15 59.16 0 0 270,186 
Rail, in Wales ....../11 0 0..12 0 0|| "|1 49.160 
Sheets, single in Lond,| 20 0 0..22 0 0) |\39 00. — 
Hoops, first quality .. |16 10 0..17 10 0 | 0 0..3210 0 
Nailrods .. + |1510 0.16 0 0 0 0..86 0 0 
-|1610 6.17 0 0 00. — 
20 0 0..20 2 6) 00. — 
.|2110 0..23 0 0 00. — 
. |2010 0..2015 0 00. — 
-|9110 0. — 00. — 
3130. — 00. — 
.|83 50. — 0 0..40 0 0 
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Ocr. 18, 1872. 





THE ENGINEER 


. 259 








f 


THE HENDERSON FLUORINE PROCESS. 

So many failures have attended the efforts of a host of 
inventors to improve the quality of iron by the aid of che- 
micals, or “physic,” that we have invariably noticed even 
the most promising with the utmost caution. We have 
always pursued one course in dealing with them at all, 
namely, 10 take nothing on hearsay, to witness ourselves 
the performance of the operations to be written about, 
and to content ourselves with placing the facts as clearly 
as possible before our readers, with ouly such comments as 
were justified by the facts. Hitherto we have pursued 
this course with what is now pretty well known as the 
“Henderson process,” As it first came before us in the 
shape of notices in the American press, we deemed it 
worth consideration. We subsequently published an 
account of the process, thrown into the shape of a small 
pamphlet by Mr. Henderson (see Tue Eneinrer for Feb. 17th, 
1871). We next witnessed and described two trials of the 
process made at Millwall, but the data before us were still 
insufficient to enable us to arrive at any accurate con- 
clusion as to the real merits of the process, and we expressed 
no positive opinion on the subject as a consequence. Mr. 
Henderson has not been idle since our article “ From Pig to 
Puddle Bar” was published (see Tur Encinrer for May 10th, 
1872). On the contrary, he has been working diligently 
in various parts of the country, and with various irons. He 
has called in the aid of most eminent chemical authorities 
on iron to investigate his results—Mr. Matthieu Williams 
and Dr. Noad. He has submitted hundreds of samples of 
iron made by his process to Mr. Kirkaldy, and finally. he 
has placed the results in our hands to enable us to come 
to a Just conclusion concerning the highly important ques- 
tion raised. As a result of the most careful examination of 
all the evidence, we think we are justified in stating, 
without hesitation, that Mr. Henderson has achieved 


a higher measure of success than any other labourer in 
this particular field of science; and that the fluorine process 
not only does really accomplish all that the inventor has 
claimed for it, but that it affords grounds for believing 
that a totally new and interesting path of chemical inquiry 
has been opened up by it, which inay go far to overturn 
many of the theories that have been held by chemists 
and metallurgists for years concerning the action which 
actually takes p!ace when pig iron is being deprived of its 
carbon, sulphur, phosphorus, and silicon. Such a decided 
expression of opinion in a matter of such vast importance 
claims to be supported by strong evidence, and that evidence 
we now propose to place, as far as possible, at the disposal 
of our readers, premising this much, viz., that the evi- 
dence at present before us concerning the cost of making 
iron by the fluorine process is not yet so complete that we 
feel justified in pronouncing an opinion on its complete 
commercial success. Even on this point, however, we may 
state that there is nothing to show that the process should 
not be as great a success commercially as it undoubtedly is 
chemically. Our opinions on the chemical merits of Mr. 
Ifenderson’s invention are based on the reports of Mr. Mat- 
thien Williams, Dr. Noad, Mr. Kirkaldy, and, lastly, our 
own knowledge of the nature and theory of the process. It 
is not necessary that we should attempt any strict classifi- 


take cases at haphazard with strict propriety. 

Cinder pig is well known to be one of the most hopeless 
materials that can be employed alone to make good plates. 
If any process will succeed with such pigs we may augur 
that it will prove very successful indeed with better pigs. 
Now, Mr. Henderson has used the fluorine ‘process with 
cinder pig at Bowling. With this pig alone he has made 
boiler plates. These plates have been tested by Mr. Kir- 
kaldy, and we give the results in Table A. :— 





TABLE A.—esults of Experiments to ascertain the Elastic and Ultimate Tensile Strength, d-c., of one piece of Plate received from 


Mr, Jas, Henderson, at Bradford. 


























| Stress. Stress Extension. ! 
Test aan: ie Ratio Contraction pe : ammamenmes we ——— | Appearance 
es! . ; . of o square inch At | 
number. | Description. | Thickness. — Ultimate elastic to area at o 40,000 Ib. Ultimate of 
| | 7 = = ultimate. | fracture. fractured per are. | fracture. 
| — oa . area, square inch. 
G | Ibs. Ibs. percent. | per cent. Ibs. percent. | percent. | 
| Lengthway. 
2190 As rolled. } ‘34 25,900 55,845 46°4 361 87,363 3°56 | 28°8 Fibrous. 
HF No. 2. 
Crossway. 
2191 As rolled. } “51 25,600 54,977 46°6 28°7 77,107 4°06 | 18°6 Do. 
HF No. 2. | 
Lengthway. | | 
2192 Water. *54 30,600 62,645 48°38 36°6 08,754 1°30 26°2 Do. 
HF No. 2. 
Crossway. | 
2193 Water. *52 30,100 | 58,532 51°4 28°3 81,613 2°20 18°0 Do. 
HF No. 2. | 


Mr. James Henperson, of New York, Victoria Hotel, Bradford. 
The Grove, Southwark-street, London, 8.E., July 16th, 1872. 

For the purpose of comparison we may state here that 
the average of a number of experiments on Lowmoor, 
Bowling, and Farnley plates gives an ultimate tensile 
strength of twenty-three tons per square inch, the con- 
traction of the specimens at the point of fracture being 
16°1 per cent., and the elongation 11°27 per cent. Mr. 
Henderson’s plates, as will be seen, had an ultimate tensile 
strength of 24°73 tons, a contraction at fracture of 32°4 per 
cent., and an elongation of 23°7 per cent. This iron was 











 @ 2194 asr rolled, tested under bulging stress, ‘bulged 3°3 Gin., with 200,260 Ib. uncracked. 


Davip KIRKALDY. 


tested by Dr. Noad for sulphur and phosphorus, and found | 


to contain only an unweighable trace of the first, and 
0016 per cent, of the latter. The testimony as regards 
this application of the fluorine process is, in our opinion, 
irrefragable. We leave the facts to speak for them- 
selves. 

Some bar iron was made from the same cinder pig. The 
results of Mr. Kirkaldy’s tests of these bars we give in 


Table B, :— 


TABLE B.—Results of Experiments to ascertain the Elastic and Ultimate Teiusile Strength, &c., of twelve pieces of Bar received from 















































Mr, Jas. Henderson, at Bradford. 
















































































The Grove, Southwark-street, London, S.E., Oct. 15th, 1872. 





Stress. } Stress | Extension. | 
—_ A Ratio of | Contraction per ey | Appear- 
Descri: elastic of area square inch} At ance 
number. ption, - | Diameter. Elastic Ultimate i 2 aot |40,0001b.| Ulti- | =f 
per square inch. per square inch. ultimate. fracture. fractured persquare mate. | fracture. 
Cunenaes _ urea. | inch. | 
G turned to Ibs. tons. | Ibs. | tons, | percent. | per cent. Ib. per cent, |per cent 
2167 jin. diameter, 1)/ ..., _. ay . —_ » ; 
rolled. 564 =*250) 30,800) 13°7 | 61,980 | 27°7 49°7 52°4 130,210 | 2°12 27°4 | Fibrous. 
‘in. 3 | | 
2168 i Semster, 3 do. 33,400 | 14°9 | 64,710 | 28°9 51°6 49°6 128,389 1°74 25°8 Do, 
2186 f Zin. Sanate, 2 1°382= 1°500] 29,200} 13°0 | 57,887 | 25°S | 60°4 52°7 122,468 3°80 37°4 Do. 
2in. 
2187 { Saeeian, 3 | do. 30,600 | 13°7 | 62,927 | 28°1 48°6 51°7 130,373 1°48 | 30°8 Do. 
2183 2in. diameter, 1 5 5 | rad 7 5 
rolled. do. 25,800 | 11°5 58,447 | 2671 43-8} 47°7 112,446 3°74 36°4 Do. 
‘ 2in. 
2139 in >» mag do. 28,500 | 12°7 | 63,720 | 28-4 470} BT 124,130 186 | $2°8 Do. 
2179 ~~ diameter, 4} | «564 =-250| 28,800] 12-9 | 55,700 | 24-9 | 516 | 54's 123,425 4°20 | 32°8 Do. 
21so || #i- diameter, 4}/ = ao, | 31,900 / 14-2 | 59,070 | 266 | 53°5 | saa | 125,858 , 220 | 28-0 Do. 
FI | | | | 
aisz [J 18m spuere, 4} 977 =-750! 26,700 | 11-9 | 50,708 | 26°7 4070 | 48°7 116,481 a4 | 88"4 Do. 
3 | 
ass | f ip. Sanam, ¢ Pe /’ 30,800 | 13°8 | 63,940 | 28°5 4s2 | 516 132,004 1-38 | 27°6 Do. 
2184 aa ~ aa do. 25,000 | 11-6 | 53,747 | 24-0 4-2 | jl'G 111,047 4°68 | 35°2 Do. 
3 ' | 1 
2185 we | do. 29,800] 13°3 | 58,227 | 26°0 | 512 | 52°9 123,711 | 200 | 28°0 Do. 
~—s Ultirate Tensile Strength, d&c., of two pieces of Bar, tested as rolled, eh oe 
| Original. Fractured. St ress 
¥ = Ultimate stress —-—- [ | Extension. Appearance 
per | Difference. ich 
3 Description. Dia- | aves square inch oa ne 1 of “eo ame my Teena el 
Se meter, of original area. meter. ene | per om. a he Inch. | Per cent. | fracture. 
a | aa a ee | | | 
G | Ibs. tons. | } Ibs. | } 
| j | | 
2166 | jin diameter,1 | -74 “480 | 58,070 “51 “204 | °226 52°6 | 2°79 \27°9 Fibrous. 
| 
53,501 | 23°9 | 47-2} 100,828 24°8 
2178 | Jin. diameter, 4 | *76 "454 | 48,932 “58 "264 | °190 \a-s) ; 2°16 '21°6 | Do. 
Ultimate Tensile Strength of two pieces of Bar, cut and welded. 
: |__ Original. he oe ees | 
5 pee ss sae Ultimate stress Difference between welded | Ext msion. } 
rs r 
Ei Description. Dis- | sro conte inch and — Ja Remarks. 
= meter. of original arca. unwelded bars. | Inch. } Per cent. 
| ate ail = SS ae! } | 
G Ibs tons. Ibs. tons. | per cent. 
2169 jin. diameter, 1 “74 "430 | 56,902 1,168 | 20 ) 1‘24 12°6 Solid. 
49,039 | $1°9 4,023 1's 8-1 8°2 
2181 jin. diameter,4 | *76 “454 | 42,053 6,879 | 141 0°40 | 4°0 Solid and weld. 
i 
Mr. James Henperson, of New York, Tavistock Hotel, Covent Garden, W.C. 
’ 
Davip KiRKALpy. 


cation of the results obtained by Mr. Henderson. We may 


Trials were also made at Bowling with some inferior 
Welsh cinder pig made at Ruabon. is iron was melted 
with an equal weight of Eglinton Foundry pig in a 
cupola and run upon the mi»ed fluorspar and iron ores 
which had been thrown over the bottom of a puddling 
furnace, and had become solid by reason of the heat; the 
melting of the two irons in the cupola insured their amal- 
gamation and a sufficient supply of carbon, of which the 
cinder iron was deficient, and running it into the furnace 
insured a uniform chemical action simultaneously over 
the hearth. The iron was allowed to boil for thirty 
minutes, when the rabble was introduced and the iron 
balled. The heats were all out of the furnace within fifty- 
five minutes from charging the molten iron. The Ruabon 
cinder pig iron was analysed by Mr. Edward Riley, F.C.S., 
| for Mr. W. Evans, managing director of the Bowling Iron 
Company. The analysis is as follows :— 





Carbon eo ee ce ce 00 co co ce ceo ce ve co J°SST 
Silicon.. oe 68 oe 462 
Iron ° ° ee 93°O11 
Manganese., ° 220 
Phesphorus ee 00 00 ee oe ee ce ce, ce S°97F 
Sulphur .. «os «2 oF «8 of se of of of of o 1°10 

100°136 





No analysis was made of the Eglinton iron, as it ia a 
well-known brand ; nor has an analysis been made of the 
wrought iron from these trials, It was tested by Mr. 
Kirkaldy, and his report will be found in Table C. 

Other trials were made with the Welsh cinder and 
“Cleveland” foundry pig mixed half and half in the cu- 
pola, and afterwards treated in the same way as the fore- 
going. The wrought iron resulting from these trials has 
been analysed by Dr. Noad. He reports as follows :— 





Per cent. 
Bilicon.. os oc of of «+ «8 se ef of ee MONO 
Sulphur .. oc cc of oc «+ 0+ oe ce ve “OF 
Phosphorus .. os «+ «oe ++ «+ os os the barest trace 
Manyanese oo 08 66 ©8 o8 cc @0 e8 none 
Iron by direct determination .. .. oo oe 99°05 


For the tests of this iron by Mr. Kirkaldy see Table D. 

We think that we have already said enough to convince 
the most wary that Mr. Henderson has achieved no ordi- 
! nary success, but there is still more conclusive evidence to 
/come. The crucial trials of the process were perhaps 
| those made by Messrs. Hannay and Sons at the Blochaim 
lronworks, Glasgow, withsome “ glazed” pig iron, which they 
bought specially to test the merits of Mr. Henderson’s inven- 
tion. This pig had been condemned as being unfit for any 
manufacturing purpose. It was made at the Govan Iron- 
works, Glasgow, whena blast furnace was working badly,and 
was practically waste, as, owing to the excess of silicon in 
the presence of a large amount of phosphorus, this iron 
cannot be puddled. The resulting wrought iron from this 
pig iron treated by the Henderson process was found to be 
of superior quality, and Messrs. Hannay purchased the re- 
mainder of the parcel to be worked by the process. The 
analysis of the pig iron and the tests of the wrought iron 
are as follows. We commend them to the special attention 
of our readers :— 

Analysis of Glazed “‘ Govan” Pig Iron, Mr. E. Riley, F.C.S. 


Per cent. 


Carbon ee 00 20 oe oe te ee ce oe of 2°583 
Silicon... «2 se o8 «2 cf of 00 of ef ce 4°975 
Phosphorus .. «. «ss «8 «8 «+ «8 « 

Sulphur .. oc oc of ce of ce 08 of oe “OLS 

The puddled bars were once heated and rolled into No. 2 
or “common” bars. The tests of these by Mr. Kirkaldy 
are given in Table E. 

It may be here remarked that the highest classification of 
tests of English iron by Government.are, for round and 
square bars, 27 tons tensile stress per square inch; 45 per 
cent. contraction of area at fracture. Iron, however, will be 
accepted although under the above specified strain, pro- 
vided the contraction of area at fracture is the same per- 
centage higher, or, in other words, softer iron than that 
specitied will beaccepted. The details of the Henderson process 
have beensofully described in our pages that it isquite unne- 
cessary, we think, to redescribe them. In the trials at 
Blochairn about 1001b. of mixed fluorspar and iron ores 
were used to 4cwt. 2qr. of pig iron; the yields were about 
2 per cent. less than by the puddling process. This, how- 
ever, may be accounted for by reason of the pig iron being 
inferior to that generally used and the wrought iron being 
much purer than that made by the old process. As 
this is a matter of some importance, however, we give 
a copy of Mr. Hannay’s report, Table F. It is proper 
to state that Mr. Henderson did not begin working his 
furnaces as early in the day as the others, which accounts 
for the smaller production. 

Fluorspar costs 10s. per ton on board ship in Cornwall, 
and the iron ores preferred are the titanic ores of Norway, 
which are useless except for this process—a small por- 
tion is used in the charge where “titanic” pig iron is 
made. This is the only exception. 

As regards the theory of the process there is yet much 
to be learned. We have lying before us Mr. Matthieu 
Williams’ admirable report on the process as carried out 
under his own inspection at Millwall, and this report 
we shall publish in our next impression. For the 
present it must suffice to say that it is eminently favour- 
able to Mr. Henderson, while it calls attention to certain 
very curious effects, inexplicable on ordinary theories, which 
attend the working of the fluorine process. Some of the 
analyses given are very remarkable, pig iron containing 
large quantities of phosphorus and sulphur giving bars 
almost totally free from both elements. Mr. Williams 
published some time since a valuable paper in our contem- 
porary Nature, in which, dealing with chemical processes 
for the purification of iron, he pointed out that in all these 
processes the removal of the sulphur and the phosphorus, 
and also in a certain degree the silicon, has been effected 
simultaneously with that of the carbon, and to this circum- 
stance he attributes the failure of all so-called “ direct” pro- 
cesses for producing useful steel from the ore by the aid of 
chemicals if the pig contained any notable proportions 
of sulphur and phosphorus. His words are :—‘* No process 
has yet been discovered by which these impurities can be 
removed without at the same time removing the carbon in a 
corresponding de. I put this in italics because I am 
' convinced by experience of its great practical importance ; 
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because I do not find it distinctly enunciated in any general 


has been solved, though further experiments are necessary 
to establish the complete accuracy of this conclusion. We 
hope at another time to be able to place our readers in 
possession of all that is known concerning the chemistry of 
the subject. Meanwhile we venture to think that we have 
afforded sufficient proof that the favourable opinions we 
have expressed concerning the Henderson fluorine process 
are supported on a solid basis of facts, 


or special treatise ; and, further, because I have seen so 
there that the want of clearly understanding it is 
the rock upon which so many unfortunate inventors have 
split.” In his report on Mr. Henderson’s process, Mr. 
Williams states that he had not when he wrote the fore- 
going lines heard of the process, and that his subsequent 
examination of it leads him to suspect that the difficulty 





TaBLe C.—Results of Experiments to ascertain the Elastic and Ultimate Tensile Strength, dc., of two pieces of Bar received from 
Jas. Henderson, Esq., at Bradford. 









































Stress. Stress per | Extension. 

s } Ratio of Contraction} square - — Appear- 
Ze Deaddition Dia- | elastic of area inch | At fp. ance 
ee a meter, Elastic per Ultimate per to at of 40,000 Ib. | Ulti- of 

5 square inch. square inch. ultimate. fracture. | fractured r | mate. _ fracture. 

area, square inch. | 
Ga turned to! Ibs. tons. | Ibs. | tons. per cent. per cent, Tbs. | per cent. |per cent! 
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2175 gin. diameter, 3 |*504= 200 34,300 | 15°38 57,510 25°7 59°6 54°5 | 126,396 3°56 28°4 | Fibrous. 

rolled, 
2176 fin. diameter, 3 do. 35,500 15°8 60,740 27°1 58°4 54°5 133,404 1°64 26°8 De. 

water. | | 

S——— 
Ultimate Tensile Strength, &c., of one piece of Bar, tested as rolled. 
Original. Fractured. | Stress Extension. 
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| 
2174 Sin. diameter, 3 “62 *302 53,467 23°9 “42 “138 “164 54°3 117,C07 2°57 25°7 Fibrous. 
Ultimate Tensile Strength of one piece of Bar, cut and welded. 
‘ Original. Extension. 
Pe Ultimate stress per Difference between welded - - 
% 4 Description, . square inch and Remarks. 
BS Dia- | Area, of Inch Per cent 
= meter, “~" original area. unwelded bars, 
G Ibs. tons Ibs, | tons. per cent. 
! 
2177 jin. diameter, 3 “62 "302 51,970 23°2 1497 | o7 | 2°8 1°00 10°0 Solid. 
James Henxperson, Esy., of New York, Tavistock Hotel, Covent Garden, W.C. 
The Greve, Southwark-street, London, 8.F., Oct. 15th, 1872, Davip KiRkaALpy. 
TABLE D.— Ultimate Tensile Strenath, &c., of one piece of Bar, tested as rolled, 
Original. , Fractured. Stress per Extension . 
S Ultimate stress (—-—— ni SUAS se 
- ipti or Difference. inch eet” ai 
2B at Dia- Area square inch Dia- Area. ! of Inch. Per cent Fracture 
4 i ster. m 7 igi are: ate area. | ae » . ne. a 
& | meter. of original area. meter. Ares. | Percent | eeaeeenes 
G 2 Ibs. tons. Ibs. 
2170 fin. diameter, 2° “76 44 52,511 | 23"4 “4 “220 225 406 104,105 2°66 266 Fibrous 
Ultimate Tensile Strength of one piece of Bar, cut and welded. 
- Original, 77 Extension. 
4 . eet sartuate Difference between { 
+ Deseription. Dia- = Pa ae welded oul unwelded } : Remarks. 
4 meter, | “STC of original‘area. pars. Inch. | Per cent. 
salpiid io giaaceasl ing diet Silas ene ean reer cilaschamatiiccsall 
G Ibs. tons. Ibs. tons. | per cent. | 
} | 
2173 jin. diameter, 2 “76 A454 45,231 20°2 | 7280 2 139 | 1°85 85 Solid and welded 


James Henperson, Esq., of New York, Tavistock Hotel, Covent Garden, W.C. 


The Grove, Southwark-street, London, 8.E., Oct. 15th, 1872, Davip KirKALpy. 


Results of Experiments to ascertain the Elastic and Ultimate Tensile Strength, &e., of one small piece of Bar, as sketched 
below, received from Jas, Henderson, Esq., at London, stamped “ Blochairn.” 
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jin. diameter | | | Fibrons, 
3304 as rolled “04="200 «41,700 | 18% 16,540 29°7 627 49°5 | 131,672 | 0°00 lv4 silky. 
fot. ty peneds SRST ae : old, 
si ina t x a 
venience 
Jamies HENDERSON, Esy., of New York, Tavistock Hotel, Covent Garden, W.C., 


The Grove, Southwark-street, London, 8.E., Oct. 16th, 1872, Davip KirKALpy. 
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OF SECTION A AT THE BRITISH 
ASSOCLATION, 


On the first day of the sittings at Section A Mr, Warren De 
La Rue, F.R.S., the president, read his opening address, which 
has already been published in these pages. At its conclusion a 
vote of thanks was proposed by Colonel Strange, seconded by Sir 
William Thomson, and unanimously accord: 

THE SouaR ECLIPSE. 


The report of the Eclipse Committee was then read. It set forth 
that the British Association at its last meeting authorised Sir 
William Thomson to bring the subject of the total eclipse of 
December last under the notice of the Lreasury, to obtain if pos- 
sible Government aid in its observation. The Government acceded 
to the application, and gave a sum of £2000 for the purpose. 
Instruments for the observation of the eclipse were sent to 
Melbourne, but bad weather in Australia frustrated the work of 
that body of observers, An expedition consistingof Mr. J. Norman 
Lockyer and ten observers went to India, and the Peninsular and 
Oriental Steamship Company took the whole party on very liberal 
terms to Ceylon, where Government ships gave further assistance. 
Dr. Thomson was secretary and treasurer to the expedition. The 
whole party reached Galle on the 27th of November, fifteen days 
before the eclipse. The observers took up stations along the line 
of the eclipse at different stations in Southern India, and at one 
only of these stations was the work en | bad weather. 
In December the weather in India is generally finer on the 
west than the east coast. The chief results of the observations 
were that it has been proved that hydrogen exists eight or ten 
minutes above the limb of the sun, instead of not more than ten 
seconds, as was once supposed. Some successful photographs of 
the total phase were taken in India, chiefly at the expense of Lord 
Lindsay. The solar nature of the coronal phenomena was proved 
because the photographs taken at different places resemble each 
other. The lower level of the corona may be defined as consisting 
of relatively cool solar prominences, all the phenomena of the 
latter being reproduced in a fainter form in the corona, The 
photographs show the corona much larger than do the spectroscopic 
observations, and the drawings show it much larger than do the 
photographs, as might be expected. There is strong radial polari- 
sation of the light of the corona, 

Lord Lindsay, in moving a vote of thanks to Messrs. Lockyer and 
Thomson, said that Dr. Thomson went out to India about this 
eclipse at very great personal inconvenience. He hoped that the 
result of all the work would be a great accession to our knowledge 
of solar physics. 

Dr. Mann, of Natal, seconded the vote of thanks, 

The president said that the photographic results were of the 
highest importance, The Indian Government, of their action, 
inagurated another expedition under Colonel Tennant, and it was 
fortunate they did so, since the results at the two separate photo- 
graphic stations are found to agree, so that they can be relied upon 
with great certainty. 

Professor W. K. Clifford said that the fact of the radial polari- 
sation of the corona settled the question whether clouds of solid 
or liquid particles were floating about in the corona ; and of the 
polariscopes used to determine the point, those showing two colours 
=— best. It is now quite certain that there are such floating 
clouds. 

Mr. Winter said that he had observed two eclipses in India, and 
seen the radial polarisation of the corona. 

Professor Reynolds raised the question whether there is much 
electrical action going to produce the phenomena of the corona, 
he being inclined to that opinion. 

LuMINovus METEORS. 

Mr. James Glaisher, F.R.S., of the Royal Observatory at 
Greenwich, then read the report of the Committee on Luminous 
Meteors, which set forth that among the objects whose special pro- 
motion it was suggested in the last report that the committee 
would undertake by combined observations during the past year, 
the assistance of observers at several stations in Scotland and 
England well used to accurate and systematic registry of shooting 
stars, was as in former years freely and industriously bestowed, at 
the request of the committee, in recording the appearances of 
shooting stars visible in the annually recurring meteoric dates in 
August, October, November, December, January, and April. 

The August meteors were somewhat more brightly visible last 
year than commonly on the two successive nights of the 10th and 
11th of August, and the clearness and darkness of the sky enabled 
a more than ordinarily large number of meteors to be carefully 
observed. From a long list of meteor paths recorded both at the 
Royal Observatory, Greenwich, and by the observers for the 
British Association, the heights of twenty meteors of the shower 
visible on the different nights of its reappearance were calculated, 
and several other meteors were indentified as having been doubly 
observed, whose real paths have not yet been computed. 

The position of the radiant point of the shower* was found to 
be, as recently pointed out by Mr. Hind in a letter in the Times of 
the 8th inst., more northerly than formerly, being last year 
recorded at a point in right ascension 35 deg. and north declination, 
59 deg. between Chi Persei and Iota Cassiopeix, instead of near 
a Persei, as formerly described. Few meteors of the October 
shower were visible’ on the 19th of October last, the sky being 
overcast with stormy weather. On other nights of the shower, 
the time and rate of frequency of their fall at the maximum 
intensity of the shower could not be ascertained, and from the 
few recorded meteor tracks only a rough approximated position of 
its radiant point was obtained. 

The condition of the sky was generally little more favourable 
for observations in November and December than in October, but 
on the morning of the 13th of November a good view of the 
Leonides was obtained both at Stonyhurst College and at the Royal 
Observatory, Greenwich, while on the following morning 
of the 15th of November they were also well seen by Professor 
Herschel at Newcastle-upon-Tyne, and their abundance on the 
latter date was much greater than that of the unconformable 
meteors from all parts which appeared at the same time with them, 
The watch for the return of the Leonides this year will be re- 
newed in successive years for the purpose of comparative observa- 
tions of their greatest rate of frequency. 

No accordant observations of single meteors appear to have 
been recorded either during the October or November star 
showers. 

On the night of the 2nd of a favourable state of the sky 
permitted a considerable display of the January meteors to be seen 
at several of the corresponding stations, and to be simultaneously 
recorded at the Royal Observatory, Greenwich. The star shower 
continued with about equal brightness until daybreak on the 
morning of the 3rd of January ; but a cloudy sky on the night 
of the Jrd everywhere prevented the continuation or the close of 
the shower from being seen. In this and the December meteor 


PROCEEDINGS 


observations several examples of doubly observed shooting stars 
were found, of which, with those of some other similar observa- 


tions contained in the descriptions by the meteor observers. of 
the past year, the heights can immediately be calculated, The 
radiant point of the January star shower appears to have not 
altered its place sensibly in the interval since its last principal 
appearance in England on the 2nd of January, 1864. 

Kt most of the corresponding places a clear view of the 
December shooting stars was obtained on the night of the 12th, 
and the sky was everywhere completely overcast on the 13 
Meteors appeared at the rate of ten or twelve per hour for one 
observer from the direction of Gemini, and the position of the 
radiant point in this constellation could be approximately 
ascertained by the meteor tracks recorded on the night when they 





“* Which appears from the observations of the shower on the 9th and 
10th inst. to have very nearly preserved the same place in the !present 
year. 
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were principally observed. This appears as in former years to 
have near Theta Geminorum. 

The last meteor shower of the past year, which was successfully 
watched for by the observer, was that of April 19th, 1872,-when a 
few conspicuous meteors radiating from the direction of Lyra were 
recorded at nearly all the stations and also at the Royal Obser- 
vatory at Greenwich, and under the direction of the Rev. R. Main 
and A, Lucas at the Radcliffe Observatory at Oxford. The watch 
at the latter place was continued on the morning of the 20th of 
April during all the morning hours, and the Lyraids continued to 
be more and more abundant until daybreak. The position of the 
radiant point was close to that found in the former observations 
of 1864. The prevalence of some other radiant points of shooting 
stars, chiefly producing, it appears, bright meteors during the 
months of March, April, and May, were pointed out, and the 
heights of two bright meteors, from different radiant points, that 

on the pies sf the 19th April will be approximately 
ined from the e and triple observations of their apparent 
paths which were then recorded. 

The heights of some large meteors seen on other nights of the 
year have also been determined with some certainty from corre- 
sponding observations of them at distant places, of which a short 
description is given with that of the principal observations from 
which they are derived. Large meteors a been seen in more than 
ordinary numbers during the past year, and the information 
respecting several of these meteors which has been received by the 
committee is included in a general list in continuation of the 
account of the meteors of the largest class, But two aérolites 
appear to have fallen during the year 1871-72, the first at Lears- 
mont, in the United States, on the 21st May, 1871, and the second 
in November, 1871, at Montreau in France. 

At the conclusion of the report the contribution of some recent 
valuable additions to meteoric literature by the Italian astronontfers 
and observers of shooting stars, Professor Schiaparelli and Signor 
Denza in combination with a well-known representative of meteoric 
science in Germany—Dr. G. Boguslawski—are more briefly noticed 
than if the space couniad by the foregoing observations permitted, 
they appear sufficiently important to deserve. The long list of 
radiant point placed in comparison with each other ona single table 
by Mr. Greg at the close of this report is, with the exception of an 
equally long list published a year or two ago by Dr. Schmidt at 
Athens, a comparative index of the epochs and positions of all the 
meteoric showers hitherto included in the soon published by 
shooting star observers, 

Great improvements of this table will, it cannot be doubted, be 
made by reducing the many meteor tracks, of which since the 
ane of the last printed meteor catalogues in these reports 
a large number of descriptions have been received. To enable 
them to accomplish this undertaking, the continuation of the 
committee’s operations, and of a grant {to support them in exe- 
cuting charts and tracings, is earnestly recommended to the 
British Association. 

The watchfulness of observers on every fair night when favour- 
able opportunities present themselves for recording the occasional 
appearance of shooting stars, in order to contribute fresh materials 
for the same purpose, is once more appealed to, in addition to the 
nights of annual occurrence of meteor shower courses, of which as 
before, due notice will be regularly communicated to them by the 
committee, and suitable means will be forwarded to them to assist 
these objects by their observations, to which their attention will 
again be urgently invited at the returns of the several meteoric 
epochs as in former years. 

A pamphlet of printed instructions to observers of shooting stars 
for the year 1872-73 has been circulated among astronomers and 
the associated observers of shooting stars in Italy by Professor 
Schiaparelli and Signor F, Denza, appointing five or six nights 
in each month for combined observers, together with a list of 
nights in the whole year for which not more than twenty meteor 
tracks were recorded by Mr. Zeyiolo. Observers at fourteen 
Italian stations are engaged in these observations, and the Italian 
Luminous Meteor Association have already recorded the apparent 

paths of 6151 meteors in 1870, anil of 10,257 in 1871, which 

ave been projected upon suitable maps for exhibiting the 
radiant points which they present. It is intended to print these maps 
so as to exhibit the positions and characters of the different radiant 
points, with their dates of appearance as clearly and conveniently 

"as — to the eye. The star maps eughepel | by the association 
of Italian observers are constructed upon the same projection as 
the well-known celestial atlas of Professor Dorna of Turin. The 
observations of shooting stars made at the Observatory of Mon- 
calieri, near Turin, continue to be published in the meteorological 
bulletin of that observatory, while the whole of the observers’ 
notes at the other Italian stations are sent for reduction and 
arrangement to Schiaparelli at Milan. 

Among the large meteors observed during the last year, a very 
brilliant fireball was seen at Ross, in Herefordshire, and at 
Hawkhurst, which gave a satisfactorily exact measurement of its 
real height. Theattention of a lady at Ross being directed at the 
time of its appearance to the unclouded disc of the full moon, 
observed the meteor issuing with great brilliancy apparently from 
behind its centre, about the middle of its eastern side, and pro- 
ceeding eastwards with a broad train of gold-coloured light like 
its head, which marked the whole of its path along the sky; a 
sketch of its appearance showed the direction of the meteor’s 
flight and its apparent emergence from close behind the body 
of the moon. At Hawkhurst a clear view of its course 
among the stars was observed by Professor Herschel and 
drawn with much exactness on a map, the meteor present- 
ing exactly the same appearances as those described of its 
similarly bright train and splendid course as seen at Ross. The 
point of first appearance at which the meteor commenced its 
flight, is found from these observations to have been 44 miles 
above the sea off the Sussex coast in the neighbourhood of Peven- 
sey, and it disappeared at the same elevation over the French 
coast in the neighbourhood of Boulogne. The greatest length of 
path which it can be supposed to have followed in this track is 
about 42 miles, and any more inclined path than this must have 
been somewhat shorter, perhaps not exceeding 35 miles. 

The duration not having been less than five or six seconds as 
observed at Hawkhurst, the speed of the meteor was less than 
that of any meteor hitherto calculated in the same manner by 
the committee. It is not more than seven or eight miles per. 
second, and may not have exceeded six miles in the same time ; 
while the speed of meteors overtaking the earth in its orbit, as 
this meteor was evidently following it nearly in its annual course 
round the sun, is found from the astronomical theory of shooting 
stars to be about 74 miles per second, 

An excellent confirmation of the astronomical views of their 
origin which have have been lately entertained was thus arrived 
at in the somewhat singular case of simultaneous observations 
accidentally recorded in places so distant as near Ross, in Wales, 
and at Hawkhurst, in Kent, of the appearance of this remarkably 
brilliant meteor. 

On the 8th of March, afew minutes after nine o’clock, one of 
the largest meteors observed during the last year was seen at Lord 
Rosse’s observatory at Birr Castle, in Ireland, which was thus 
described by his assistant :—‘‘ An intensely brilliant meteor. 
It was first seen in the region of Lepus, whence it moved with a 
slow and steady motion across the heavens to the 8.E. horizon, 
when it gradually disappeared in a bank of cloud, at about nine 
hours five minutes nineteen seconds Greenwich mean time, having 
occupied seven or eight seconds in moving over 50 deg. of a great 
circle. The h was intensely brilliant, of a blueish white 
colour, and lighted up the whole sky. Its brightness may have 
been as great as that of the moon at quadrature ; apparent dia- 
meter of the head, forty-two minutes. It was followed by a ve 
narrow tail about 3 deg. in length, and of a reddish hue. It di 
not leave any phosphorescent train behind it, but at the latter 


part of its course it threw out some reddish 1 us masses that 


gradually faded away-” As the meteor was of such unusual 





magnitude it must have been widely visible over the southern 
parts of Ireland and the south-western parts of d, from 
which os it would be very important to receive er descrip- 
tions of its course and of its very splendid appearance. 

A meteor not less splendid was seen in the blue sky and in bright 

sunshine on the afternoon of the 12th of April last, where it was 
noticed by Mr. Whipple at the Kew Observatory at four hours 
thirty-six minutes p.m. It descended almost vertically through 
an arc of about 10 deg., and left a train of vapour for a few 
seconds in the sky, which, at the moment of explosion, was about 
3 deg. in length. No sound of a report was heard after its dis- 
appearance, 
The president, in moving a vote of thanks, said that the late 
Mr. Baden Powell and Mr. Glaisher first began the work of making 
systematic observations of meteors ; s Professor A. 
Herschel entered the same field, and had given the closest atten- 
tion to the work ; like his father and grandfather, he made astro- 
nomy a special object of study. He had given time more especially 
to the determination of the radiant points of meteors, as this was 
the most useful part of the subject. 

Mr. Symonds seconded the vote of thanks. 

Professor Herschel said that most meteors were too small to 
come through the earth’s atmosphere without destroying them- 
selves by friction in the upper air; now and then one would come 
through to the ground, and ti fatal accidents had been 
caused thereby. The “‘ shower” meteors appear to move in the 
same elliptical orbits as certain comets, but the theory of aérolites, 
which present best met all the known facts connected with them, 
was that they were projected from the sun. The shower meteors 
appear to be drawn from space by the attraction of the sun, which 

caused their orbits to assume the elliptical form. 

The Rev. Mr. Hewlett said that he thought that constantly 
bending back the head to watch for meteors tended to injure the 
brain, and that couches should be procured on which observers 
could watch for meteors with comfort. 

Mr. Birt, F.R.A.S., then read a report on lunar objects sus- 
pected of change, in which he narrated the results of a great 
number of small measurements. 

: = Glaisher proposed, and Dr. Harley seconded, a vote of 
thanks, 





THE SPECTRUM OF HYDROGEN. 

Professor A. Herschel then read a paper by Mr. A. Schuster 
**On the Spectrum of Hydrogen,” as follows :- 

(1) Jntroduction.—In a paper communicated to the Royal 
Society I have shown that nitrogen has only one spectrum, the 
band spectrum usually obtained at low pressures being due to 
oxides of nitrogen. I have since subjected hydrogen to a similar 
investigation, and although my experiments may not seem to give 
an absolute proof of the correctness of the opinion advocated 
chiefly by Angstriém, they show clearly, I think, to what causes 
we have to ascribe the different results obtained by the different 
observers. The changes through which the spectrum of hydrogen 
passes when the pressure is gradually diminished are, according to 
Willner, as follows :—The spark of the small induction coil begins 
to pass under a pressure of 135 millimetres (about 5in. of 
mercury). The colour of the spark is white, but only under a 
pressure of 100 millimetres it becomes sufficiently intense to be 
examined, The spectrum is a continuous one with shaded bands, 
This spectrum gradually increases in brilliancy down to a pressure 
of 30 millimetres. If the pressure is diminished still more the three 
lines Hd, Hp, and Hy rise more and more from the continuous 
ground, and the band spectrum gradually disappears. Under three 
millimetres pressure only these three lines are seen; but if we 
continue to exhaust the tube, the continuous spectrum reappears 
in the green. Finally, at the lowest pressure at which the spark 
passes, a third spectrum of brilliant lines is seen. A short his- 
torical sketch will show in how far the above statement is in har- 
mony with the results of Pliicker, and will justify at the same time 
the course of experimenting which I have pursued, 

(2) Historical Sketch.—The spectrum of hydrogen obtained by 
the passage of the induction current through vacuum tubes 
was first examined by Pliicker in the year 1858, and de- 
scribed by him as follows: — Hydrogen gave a comparatively 
simple spectrum in which five bands of about the same 
width are most prominent; a violet band A at the limit 
of the spectrum. Three bands in the green; B forms the 
limit towards the violet, and D towards the yellow; C is 
double the distance from D than from B, The fifth band E is in 
the yellow. The most intense of the three green bands is D, the 
colour of which is already yellowish. Next in intensity is C, and 
then comes B, The red is very prominent, and extends over a 
wide space. A well-defined broad black line is situated near its 
external limit ; another broad black line separates it from the 
yellow band E, The description of this spectrum agrees in_its 
general features with the continuous spectrum described by 
Willner; and it is, therefore, important that already in August of 
the same year Pliicker publishes a second paper, in which he says 
that the above experiments had only been preliminary ones, and 
that the hydrogen had not been pure. Pure hydrogen, he says, 
shows only three lines—a red one, a greenish blue one, and a 
violet one, which is less bright, Pliicker makes repeatedly the 
same remark that the purer the hydrogen the more concentrated 
is its light on the above three lines, and he expresses the opinion 
that the bands seen in impure hydrogen are due to air. Later on, 
when he was looking out for different spectra of the same gas, he 
found out that this spectrum cannot be due to air, and must, 
therefore, be a second spectrum of hydrogen. It must, however, 
be remarked that Pliicker never found this spectrum as well 
developed as Wiillner, and this cannot be due to the fact that 
he did not examine it under the asme circumstances, for 
he describes the change which the spectrum of hydrogen gas 
undergoes when the pressure is increased, and only mentions the 
expansion of the lines. Although the Leyden jar was introduced 
in these experiments, and the second spectrum would not therefore 
have appeared, it is not to be ex that such widely different 
spectrum, which changes entirely the colour of the spark, should 
have escaped the notice of such an observer as Plicker when he 
was looking out for different spectra. The most important recent 
contribution to the history of this spectrum has been made by 
Angstrém, who found that when a spark passing through a 
hydrogen vacuum giving the band spectrum, and at the same time 
the three well-known lines (as is generally the case) is examined 
in a revolving mirror, two different images are obtained, corre- 
—s to the two spectra. Two different discharges must, 
therefore, take place in the tube; one of very short duration, 
which corresponds to the line spectrum, and one which lasts much 
longer, and corresponds to the band mS a ve As this spectrum 
is, moreover, according to Angstriém, identical with the spectrum of 
acetylene obtained by Berthelot, Angstrém thinks himself justified 
in ascribing this band spectrum to acetylene. 

& Experiments, —- “| _ — tends to confirm 
Angstrim’s supposition that the second spectrum of hydrogen is 
due to a hydrocarbon. Generally two distinct causes, Tyhich we 
shall consider s tely, may introduce a hydrocarbon into the 
vacuum tubes ; the gas passing through india-rubber tubes 
will carry with it small pieces of india-rubber ; second, all the 
tubes are more or less greasy, and it is almost impossible to 
remove this greasiness entirely. These two causes are sufficient 
to produce such effects as are observed by Pliicker, but the 
spectrum obtained in consequence of these impurities will neces- 
sarily vary so much with different tubes that the presence of 
impurities will soon be recognised as it was by Pliicker. Such 
constant effects as those observed by Wiillner m however, be 
due to a more constant cause, and we have not to look out long for 
such a cause, When Wiillner examined the spectrum of oxygen he 
discovered two new spectra, and even before Angstriém had his 
doubts as to the correctness of these spectra, Wiillner had found out 
that they were due to carbon, or cai compounds which were 
introduced into his vacuum tubes ; and we have only to consider 
whether these carbon compounds, which were sufficient to change 


entirely the spectrum of oxygen, are sufficient to make themselves 
pe’ ble in hydrogen. But Berthelot has shown that benzol 
mixed with large quantities of hydrogen gives a spectrum of bands, 
and that acetylene, when mixed with a sufficient quantity of 
hydrogen, is not decomposed by the electric current. 

Influence of India-Rubber Tubing.—It seems at first sight im- 
probable that a gas passing Fda an india-rubber tube should 
carry with it a sufficient quantity of solid particles to change the 
appearance of the spectrum; but Tyndall, in his experiments on 
actinic clouds, mentions the effect produced by an india-rubber 
joint through which the gas subjected to examination had passed. 
The quantity of matter carried away by a current of air passing 
through an india-rubber tubing is not so small as might at first 
sight ——- The following experiment shows this:—Take a 
piece of such tubing and fix a small piece of glass tube to one of 
its ends. If the air is now sucked in this, the glass tube, the 
taste of india-rubber will make itself at once perceptible, although 
the mouth is not in direct contact with it. When I examined the 
spectrum of hydrogen which had passed through an india-rubber 
tubing the spectrum did not vary sensibly under different 
pressures, The colour of the spark was whitish, even under a 
pressure of two millimetres. The spectrum, evidently the band 
spectrum described by Wiillner, did never show itself as well 
developed as is described by him, and resembled much more the 
spectrum as observed by Pliicker. In different vacuum tubes the 
yang had the same appearance; and I concluded, therefore, 
that the cause of impunity must lie in the tubing, was therefore 
removed. 

Influence Exerted by the Greasiness of the Vacuum Tube.—The 
vacuum tube was now fitted into the receiver containing the 
hydrogen, and sealed off at one end as soon as filled with gas. 
This way of proceeding, however, presented many practical 
difficulties, and generally, therefore, another way was adopted. 
A drop of water was introduced in the vacuum tube, and after the 
vacuum had been made the water was boiled, and the tube 
exhausted again ; this being repeated until all the water had been 
evaporated and the air driven out. The spark decomposed, the 
vapour and the spectrum of hydrogen was thus obtained. Its 
appearance now varied much with the different vacuum tubes. 
One of them was carefully washed, first with sulphuric acid, and 
then with distilled water; the spectrum obtained in this tube 
showed the continuous spectrum only so faintly, that I think it 
would have escaped the notice of any observer who was not 
looking out for it. The influence on the colour of the spark was, 
however, much greater. The spark did not show that saturated 
red colour characteristic of hydrogen, but it was always somewhat 
whitish. This, however, is the nearest approach to the pure 
spectrum of lines which I could obtain. It is thus rendered, at 
least, highly probable that organic impurities are the cause of the 
observed spectrum of bands, and Angstriim’s supposition that it is 
acetylene is very plausible. Wiillner, examining the spectrum of 
acetylene, says that it is identical in the red and yellow with the 
second spectrum of hydrogen, but that it difiers from it in 
the green and blue. He concludes that the acetylene is decom- 
posed into hydrogen and carbon, that the hydrogen shows its 
yellew bands, and the carbon its green and blue bands. Now, 
these green and blue bands are not at all due to carbon, but to 
carbonic acid, as stated by Wiillner himself, and only prove that 
cai bonic acid was present. That the acetylene was decomposed is 
& sipposition which is in contradiction to Berthelot’s results 
mentioned above. 

!, On the Spectrum of Ammonia.—In order to ascertain whether 
the last traces of air remaining in the tube might not have an in- 
fluence upon the spectrum of hydrogen, I tried to obtain the 
spectrum of ammonia, for this is the only compound which might 
possibly be formed, as aqueous vapour is antes decomposed. 
Pliicker says that ammonia is also decomposed into its elements, 
but I succeeded in obtaining its spectrum by the following 
arrangement. A few drops of a strong solution of ammonia in 
water are introduced into the vacuum tubes, and the induction 
current is allowed to pass while the pump is being worked. Thus 
a vacuum is obtained sufficient to allow the passage of the current, 
and at the same time the gas is constantly renewed. The spectrum 
of ammonia is very remarkable. While nitrogen shows the 
spectrum of more than seventy lines, and the four lines of hydrogen 
are distributed over the whole spectrum, a combination of these 
two gases, when luminous, gives out a perfectly homogeneous 
light. The colour of the spark is greenish yellow, and when 
examined by the spectroscope it shows a broad band of exactly the 
same colour. The red and blue part of the spectrum is completely 
dark, while in the yellow, and some parts of the green, a faint con- 
tinuous spectrum is seen. The wave length of this band was 
determined by interpolation to be 5686 to 5627 x th metres, and 
the band is therefore placed at the more refrangible end of the 
strong terrestrial absorption band called by Brewster é. The 
spectrum of ammonia bears a strong resemblance to the spectrum 
of sodium ; when at a high temperature its lines begin to widen. 

5. Third Spectrum of Hydrogen.—Wiillner has discovered a 
third spectrum of hydrogen, which is a spectrum of lines, and 
appears under the lowest pressure which can be obtained. Not 
having Sprengel’s pump at my disposal, I could, unfortunately, 
not obtain this spectrum, and I merely mention here that it 
appears from various remarks of Pliicker that he examined hydro- 
gen under the precise circumstances under which this third 





spectrum ought to have come out. Thus he says that hydrogen 
allows the induction spark to pass at a lower pressure than any 
other gas, At another place i says that when a tube filled with 
dry air is exhausted as far as possible, the Jines of hydrogen and 
silicum appear, the lines of hydrogen being due to the hygroscopic 
condition of the glass. Angstrim believes the spectrum of lines 
to be due to sulphur. This is in harmony with the fact that small 
pieces of caoutchouc (containing sulphur) form part of the sources 
of error ; but Willner has shown that although all the lines of 
his spectrum of hydrogen seem to coincide with strong lines of 
sulphur, some strong lines of sulphur do not appear, and, accord- 
ing to Willner, the spectrum has, in its general character, no 
resemblance to that of sulphur. At any rate it seems improbable 
that if this spectrum is really due to hydrogen it should have 
escaped the notice of Pliicker. 

6. Conclusion.—If we inquire now what bearing these results 
have on the general question of double spectra, we must remark 
that two different subjecta have been mixed together. We have, 
first, bodies which are gases at the ordinary temperature, such as 
nitrogen, hydrogen, oxygen. The question whether these bodies 
can give different spectra under different circumstances must, I 
think, be answered in the negative. This was the opinion ex- 
pressed by Angstrim from the beginning, and although this 
physicist clearly obtained all the results mentioned by Plucker 
and Wiillner, they seem always to have left the conviction in his 
mind that they are due to impurities. But there are other bodies 
such as iodine, sulphur, and bromine. The existence of two 
spectra in the case of iodine and sulphur seems to be satisfactorily 
established by the researches of Mr. Salet. One of the spectra is 
the reversal of the absorption bands of the vapour of these bodies, 
while the others are spectra of lines. In the coloured vapours the 
molecular constitution must be much more complete than in gases, 
and it is, therefore, not astonishing that such a coloured vapour 
should exert an absorptive infil ¥ bling more that of a 
liquid than of a gaseous body. It would therefore show absorption 
bands, and, if luminous, it will not show a spectrum of lines, but 
a spectrum of bands, At a higher temperature, however, when 
the vapour becomes a gas, the spectra may change to one of lines. 
As a fact bearing upon the subject, 1 may mention the discovery 
made by Kundt, that nitrogen tetioxide gives the same absorption 
bands, whether in the form of a liquid or in that of a vapour, 

The chairman said that the paper was a valuable one. Mr. 
Schuster was allied with Dr. Balfour Stewart and Professor 
Roscoe in researches at Owens College, Manchester. 


(To be continued.) 
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WE illustrate this week a compound horizontal engine made by 
the Newry Foundry Company, and embracing several novel 
features in its design, as will be seen on reference to the illustra- 
tions. In the first place, instead of two cylinders, one high and 


from which it is;worked is of the ordinary cylindrical double-fiue 
| type, 28ft. long, 6ft. Gin. diameter, with tapered flues and Gallo” 
| way tubes, and is constructed by the same firm, and works at 70 lb 
| pressure, 





one low-pressure, as in usual practice, we have three cylinders 


cast together, the high-pressure in the centre, and one low-pres- | 


sure on each side, both low-pressure cylinders together developing 
the same power as the high-pressure cylinder. The three piston- 
rods are attached to one crosshead, and thence by one connecting 
rod in the usual way with the crank. The valves are on the top of 
the cylinders, the rods fixed toa crosshead, from which two small 


connecting rods are attached, working into levers on the top of a | 


rocking shaft, placed on the front of the cylinders, which gets its 
motion from one eccentric. The valves of both low-pressure 
cylinders open simultaneously. The steam enters the casing or 
valve chest of the high-pressure cylinder on the top, through a 
combined stop and throttle valve, and is exhausted from the cylin- 
der into passages between the high and low-pressure cylinders, 
from which it proceeds through two ports in the low-pressure 
valve casings to the top of the valves, and is exhausted out of each 
cylinder separately into the condenser. 

By this arrangement the makers claim that they get compact- 
ness, avoid long and wasteful ports and steam passages between 
the cylinders, and the power is perfectly balanced on the cross- 


head. As will be observed, slide bars are entirely dispensed with, | 
in lieu of which a parallel motion is used which saves the friction | 
This motion | 


of the slides, with a corresponding saving of power. 
or rocker frame is turned to a radius from the centre of the cross- 
head, and rolls smoothly on a planed surface, so that during the 
motion of the piston-rods the crosshead is carried parallel to the 
base Dap on which the rocker frame rolls. 

Side cheeks cast on the base plate prevent the rocker frame from 
moving laterally, while curved cheek pieces bolted on the ends of 
the base plate bear against the ends and prevent any longitudinal 
sliding movement from taking place. The upper end of the 
rocker frame is cast separate and bolted on, and is guided laterally 
by working between guide pieces bolted on the engine bed plate as 
shown. The whole arrangement is very simple and substantial, 
and necessarily involves but very little friction, and does not give 
the slightest trouble. It has now been applied to upwards of fifty 
engines by the Newry Foundry Company, varying in size from 18in. 
to 32in. cylinders. To the side of the rocker frame next the air pump 
is bolted a pair of arms which extend on each side of theair pump, and 
are connected by links to the crosshead of the latter. To one end of 
this crosshead is attached a force pump. The air pump and con- 
denser are cast together, and the valves are easily accessible. The 
bucket is packed with wood, which has been found to answer ex- 
ceedingly well. The connecting rod is of a neat pattern, fitted 
with adjusting screws for the brasses instead of cottars. The 
governor is of the quick-speed type, making three revolu- 
tions for one of engine; it is bolted on the side of the cylinders, 
and connected direct with a combined stop and throttle valve. 
We give diagrams taken from a dheee-eotinder engine on this prin- 
ciple erected some time ago by the Newry Foundry Company for 
Mr, Thomas Dickson, Milltown, Dungannon, the high-pressure 
cylinder being 13gin. diameter, and each low-pressure 168in. 
This proportion, however, has been altered in engines of a later 
construction. This engine developes 111 indicated horse-power 
with a consumption of 5 Ib. of common Irish slack coal per indi- 
cated horse-power. This consumption of coal may seem great to 
English readers, but it must be borne in mind that the coal is of a 
very inferior quality, and two tons of it are not considered equal 
to one of English or Scotch. If either of the latter qualities of coal 
were used we may assume that the ine would not burn more 
than 2} lb, at the utmost per indicated horse-power. The boiler 


JOHNSON’S PATENT STEAM DRYER. 


| WE illustrate below a very simple arrangement for dryin& 
steam, recently patented by Mr. R. Johnson, of Haughton-place, 
| Bradford. It will be seen to consist in having the steam pipe 
| below the surface of the water in the boiler, and fitting it at one 
; end with a stop-cock, by which water may drawn off. The 
apparatus has now been at work for about three months at | 
| Tyersal Mill, Bradford, in connection with a Cornish boiler 
which previously supplied wet steam of indifferent quality. The | 
steam now supplied is quite dry and good, and the ‘proprietors of 


\ | 


| 
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opened, an enormous amount of additional traffichas sprung up 5 
and, apart from the new traffic thus arising, the receipts on the 
parent line have also been greatly augmented, affording a good 
illustration of how far the railways have contributed towards the 
prosperity of the country generally. To meet the requirements of 
the increased and still rapidly growing traffic large additions have 
been and are being made to the supply of rolling stock. Some idea 
of the magnitude of the additions that are being made to the work- 
ing stock can be formed by a genre at the last two half-yearly 
reports of the directors, where the fullest details are given of every 
fresh outlay of capital, whether in extending lines or stations orin 
purchasing plant. From these accounts it appears that additions 
to rolling stock involved an expenditure of new capital amounting 
to £142,431 in the t, and £268,777 in the previous half-year, 
making a total of £411,208 for the year. The quantity that has 
been thus acquired would suffice for the total equipment of a 

— second-rate line, and is somewhat 
in excess of the whole stock pos- 
sessed by the Bristol and Exeter 
Company. The actual additions 
that have been made in the year 
are ninety-nine new engines and 
tenders, which cost £215,505, or an 
average of £2175 each. Of passen- 
ger tram vehicles there were pur- 
chased nine first-class carriages, 
which cost £3171, or £352 each ; 
five second-class, costing £6100, or 
£212 each; Be gees igang 
carriage®, which cost or 
£375 each ; forty-two third-class, 
at £9702, or £231 each ; one pas- 
senger brake van, £220; three milk 
vans, £510, or £170 each; and 
seven poultry trucks costing £100 
each, making a total addition of 








| the mill, Messrs. Hodgson, Smith, and Co., state that it “‘makes 
| a great saving in coal.” The engraving makes everything so clear 
| that no description is required. 

At first sight the principle of its action may not be understood. 
It is this :—Water is always ready to give up its heat with great 
facility, and, therefore, the steam pipe is certain to be kept 
fully up to the temperature of the water in the boiler. e 
steam within the pipe must have a sensibly lower pressure, and 
consequently temperature, than that in the boiler, otherwise 
there would be no current in the steam pipe. Under the reduced 
pressure the water in the steam ily vaporises if only heat 
enough is present, and this is supplied, as we have seen, by the 
water in the boiler, and thus the steam is dried. 





ROLLING Stock OF THE MipLaANy RatLway.—Among the Eng- 
lish railway companies there are few perhaps which can show the 
same extraordinary development of traffic as has been witnessed 
in the past few years on the Midland line. Not the least remark- 
able is the great increase that is exhibited in the coal revenue of 
the company, which has grown in a much greater proportion than 
any other item of income. At the present time the company carry 
fully one-third of the whole of the London coal traffic, a trade in 
which some years ago the Midland were considerably behind the 
London and orth-Western and Great Northern companies. With 








the many new lines and extensions, too, that have lately been | 


eighty passenger tram vehicles, 
and costing altogether £20,225. 
Of vehicles attached to goods 
trains, there were added no less than 2220 ordinary goods wagons, at 
an aggregate cost of £147,480, which represents an average of £66 
each ; seven cattle wagons, £674, or £96 each ; fifty rail wagons, at 
£6532, or £131 each ; twenty-nine tariff wagons, £2478, or £85 
each ; 109 goods brake vans, £12,809, or £117 each ; and one 
weighing machine van, which cost £118, making a totul addition 
of 2416 goods tram vehicles, at a cost of £173,833. With such a 
demand on the part of one company, is it surprising that the trade 
should have been briskly employed ? 

THomason Civit ENGINEERING CoLLEGe.—The followi 
official notification has been made :—“‘In continuation of G. O. 6 
of 1866, the Commander-in-Chief is pleased to direct the publica- 
tion of the following letter, No. 567, dated July 23rd, 1872, from 
the Secretary to Government Military Department to the 
Adjutant-General:—With reference to G. G. O. No. 187, of 
wae ee 1866, I - directed to request =. i avoid —_ 
possibility of misapprehension as respects its fou . 
the right hon. the Cooueiie tut wan be ner to no’ i" : 
that though admission to the senior department of the Thomason 
Civil rs pan College is still open to commissioned officers 
under the rank of field officer, thus affording an opportunity for 
study in many of the essential branches of military Eraining. it is 
to be clearly understood that officers availing themselves of the 
benefits of the institution must not consider that the completion 
of the course of study there gives them any kind of claim on the 
Government for employment in the Public Works Department, 
or other civil department under the Government of India,” 





Oct, 18, 1872. 
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THE WHITWORTH 9-POUNDER GUN. 





In the annexed engraving we illustrate the Whitworth 9- 
pounder gun tried last week at Southport. The gun is made of 
steel compressed when fluid, and the breech is closed by a heavy 
sliding block of the same material, working between two portions 
of the breech end of the gun, under and over the sliding block, 
which may be called block guides ; the faces of the block guides 
are grooved with a number of parallel grooves, the upper and 
lower surfaces of the block being similarly formed, and inclined at 
N wy A small angle to a plane perpendicular to the axis of the gun 
and forming a portion of a screw thread, which would:be traced 
upon a cylinder of extremely large radius. These threads form a 
portion of what may be called a “straight line screw,” having 
their sides nearest the muzzle undercut, so that when the heavy 
strain resulting from firing the charge comes upon the block there 
may be no tendency to force the block guides apart ; but, on the 
contrary, they are tightly held so that they cannot separate. 

The powder chamber is enlarged in diameter and reduced in 
length, being only two diameters long, and containing a charge of 
50 per cent. more powder than the service ch: of a muzzle 
loader. The powder chamber might be enlarged still more, as there 
is ample strength in the metal, but economy in the consumption 
of powder has to be considered. ‘There is also a slightly enlarged 
shot chamber in order to facilitate casy loading. e slight 
enlargement of the shot chamber permits of the reduction of the 
windage in a degree which could not otherwise be attained. In 
the 9-pounder gun the enlargement is ‘O3in., the remaining 
part of the bore having windage of ‘Olin. 

The sliding breech block is shaped at the side so as to form part 
of a tube of the same diameter as the powder chamber; when the 
breech is open this part of a tube forms a prolongation of the powder 
chamber. 

For the convenience of loading it is desirable to fit an inner 
guide, corresponding with the bore of the piece and similarly 
rifled, into this tubular part, and through this rifled guide piece 
the projectile is passed into the shot chamber; but this guide 

iece is not necessary, as the gun can be easily loaded without it. 

he guide piece is removed before the 
The breech block is movable horizontally, and the small obliquity 
of the threads causes it to tighten itself with sufficient 
force against the rear end of the gun. 
and fro, and provides a large 
resisting the explosion, the beizing surface in the 9-pounder 
gun being 30°24in., which is three times greater than that which 
supports the vent piece in the service breech loader of the same 


| screwed up binds the wheel tightly between two collars upon tl e 





| holes in it, and by shifting the pin connecting the rod with the 
wader cartridge is inserted. | 


| hung upon the axle, the axle passing through the middle of the 
It is readily moved to | box 
amount of bearing surface for | 


| the frame, and the recoil t 
line. 


263 








tT 








calibre. The breech block is worked by means of a rack and 
pinion, a stud being formed on the back of the breech block, anda 
weighted lever is mounted upon it; on the same stud a pinion is 
mounted, and it gears with a rack fixed upon the lower guide of 
the breech block. The pinion is worked by the hand lever, the 
handle and pinion having interlocking projections, sllowing, how- 
ever, the handle some freedom of motion, so that it may be used 
with a hammer-like action to start the breech block. 

The mechanical features of the breech loader may be recapitu 
lated shortly as follows:—{1) A heavy breech piece with a a 
area of bearing surface; (2) an enlarged diameter of wder 
chamber; (3) a slightly enlarged shot chamber ; (4) a diminished 
windage in the bore of the gun. oe 

The carriage, like the gun, is also made of “ fluid compressed 
steel,” and has the trail formed by side plates, connected at tle 
rear ends by a metal shoe, and at intervals by cross pieces or 
stays. The bearings in which the trunnion arms rest are forged 
solid with the side plates. The axle also passes through the side 
plates immediately beneath the trunnion of the gun and through 
a flanged tube, which is fitted and bolted between the side plater, 
and forms the main stay. The ends of the axle are coned ‘o 
receive the wheels, which are bushed with brass, and on each end 
of the axle a screw thread is cut; a nut on this thread wher 


axle, and so resists by friction the tendency of the wheels to tur: 
when the gun recoils on firing. The screws on the axle are right 
and left-handed, so the recoil tends to tighten the nuts, 

In order to elevate the gun a forked lever is jointed to the side 
plates just below the axle, and this lever at its rear end carries a 
trunnion nut, in which a hand screw works. The screw is carrie: 
by a collar provided with studs or trunnions on either vide, which 
are received into a cross piece connecting the two side plates, and 
there secured by acap. The forked lever is connected with the 
breech end of the gun by a rod, which is pin jointed both to the 
lever and to the gun. The connecting rod has two or more pin 


lever from one hole to another an increased range of elevation is 
obtained. On either side of the gun metal ammunition boxes are 


By this construction of carriage the gun is brought down very 
close to the axle, and consequently less strain is thrown upon 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SAFETY VALVES, 
£1r,—As spring safety valves are now absorbing considerable 
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| is as ordinary, its spindle passing through the top of the casing, 


| which the spindle 


engineers, I take the liberty of forwarding | of the springs are secured 


where it is fitted with the usual easing and turning gear. A collar 
C is formed on the spindle,upon which rests the block D (through 
es) having a “feather” upon it; against , 
each side of this “‘ feather” engage the compensating knife edged | 
strut bars E and E’, their outer ends engaging the blocks F 

and F! which are secured to the springs Gand G'. Thebottom ends 
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by bolts passing thro the | part 
of the casing, as shown at it, their apes eats i re to 
each other the bridle, which is in the middle to 
allow of the free working of the valve One end of this 


bridle is secured to one of the springs, the other end passes 


through the other spring, and terminates in a screw th upon 
which is a suitable nut for adjusting the load upon the oat 
valve, This load is read off from a scale attached to the bridle 
by the pointer J attached to the spring G'. K is a cap with pro- 
jecting stop to limit the rise of valve to one-fourth of its diameter; 
this cap also prevents the flow of steam into the spring casing. It 
will be seen that when the valve begins to rise to the boiler pres- 
sure the ratio of the outward travel of the outer ends to the 
upward travel of the inner ends of the strut bars decreases, thus 
lending to the valve increasing power over the springs, which, at 
the same time are accumulating power by being compressed ; 
consequently the load on the safety valve is kept uniform Toough’ 
out its lift. The angle of the strut bars can be so adjusted as to 
give the valve an increasing ratio of power over the springs, i ¢., 
the valve can be made to resist less pressure when at its full lift 
than when on its seat. 

Iventure to think that the application of these compensating 
strut bars overcomes the main Sietiies to spring safety valves, 
inasmuch as the load does not increase as the valve is lifted, and 
the springs being made in plain bars their liability to fracture is 
removed. I po te the compensating strut bars can be applied 
to any shape or kind of spring, but I prefer the plan I send you, as 
being most simple and not costly to make. 

THomas TURTON, 
g Partner Liverpool Forge Company, 
1872. 


Managin 

Liverpool, October 14th, 

TRAMWAY CAR INDICATOR. 

Sin,— Having taken yourpaae, THE Encrveer, fornow nearly six 
years, and having consequently become familiarised with your fair 
and impartial mode of criticising anything new and novel, I feel 
emboldened to place this my first invention before your notice, 
and should you deem it worthy of its space in your columns, and 
of your criticism, I should deem its insertion a favour. 

The boxes to be fixed at convenient distances along the train 
route, more particularly at junctions and principal side streets, so 
that the public can calculate upon catching the cars at these places 
with precision and certainty. The clock is to indicate train car 
time. The red and black impressions are to distinguish cars into 
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town or vice versd. The bucket is {intended to be? filled’to the 
point where it overflows on the passage of each car, and 
the tap at the bottom so teh as to empty the bucket 
in a given time of, say, five or seven minutes as required. An 
intending passenger, therefore, arriving at the box at the time the 
car is due, or up to five minutes after, may be able to see at a 
glance whether it has passed or not. The rails in Leeds are each 
grooved and set to gauge which agrees with a large proportion of 
other wheel traffic, consequently, for safety I have placed in 
each service pipe two valves, both of which to affect the bucket 
need to be opened at the same moment of time, a contingency very 
unlikely to occur either from accident or design; the springs 
being inside grooves, and flush with top of rail, and requiring some, 
say, 5 cwt. to compress them, In actual practice, however, one 
spring and valve may suffice. In conclusion, I naturally infer that 
where there is sufficient population to support tram-cars there 
will of necessity be a water main; and I have adopted water as 
being simpler, more efficient, and less complica than levers 
and their consequent mechanism. Would not this invention be 
appreciated in pillar letter-boxes, the time being made fifteen 
minutes after each collection ? CHRISTOPHER ANDERSON, 
4, Osborne-terrace, Virginia-road, Leeds, Oct, 16th, 1872, 





TAMPERING WITH SAFETY VALVES. 

Srr,— Your comments on the late explosion on board theSenegal, 
coupled with the excellent articles “‘ On of Trade — 
tion,” have induced me to send you the following facts, which 
clearly demonstrate another source of er those on board a 

ip are subject to, although a thorough inspection has been 

made of boilers and machinery. I shall not mention names, as 

ee will be gained without doing so; I have no wish to be 

ed up in the matter. It is not for me to point out delin- 
quents to ip owners or Government i 

A large steamship started on a foreign voyage. The engi 
were of the com d Steam was supplied by a high- 
pressure boiler of the most improved construction, the 
pressure something like 70 lb, on the square inch. The boiler was 
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about 14ft. diameter and 23ft. long, having six furnaces, three at 
each end. Two safety valves, say 6gin. diameter, were provided. 
These were connected with levers having a heavy lead weight on 
each. The valves and levers are encl in a cast iron case,which 
is fitted with a bonnet of the same material, and fixed on the top 
of superheater, The valves spindles are prolonged, and project 
above this bonnet. To increase the speed of the vessel the pres- 
sure of steam was considerably augmented in the following dan- 
gerous manner. A heavy piece of iron was provided, which rested 
on the ends of the two safety valve spindles; this was secured by 
lashing it with wire rope. This did not answer the purpose. The 
wire rope was then passed around the iron casing, and was further 
tightened by the aid of Spanish windlasses. This proved effective 
in preventing the a of steam, but too cumbersome an 
arrangement when the ship was rolling heavily. The plan was 
ultimately discarded and another substituted. The bonnet had 
holes drilled through it, which were tap ;_ these holes were 
directly over the weights attached to ends of the levers. Two strong 
screws were inserted, the ends bearing on the aforesaid weights, 
so that it was next to an impossibility for the valves rise from 
undue pressure, unless something gave’ way under the severe 
strain. Fortunately the engines had never to be suddenly stopped, 
if so the result may have proved of such a disastrous nature that I 
should not have learnt these particulars. Some time had neces- 
sarily to elapse for the pressure to subside, and to burn down the 
fires, before these screws could be eased, or otherwise the boilers 
would prime badly, and those on deck and below would have been 
scalded by the uprush of steam and water through the waste-pipe. 
The engines were not working entirely satisfactorily, the surface 
condenser becoming unduly heated, impairing the vacuum. 
Although the condensing apparatus was disconnected, pump- 
buckets repaired, Xc., little or no improvement took place. The 
fault, doubtless, rested in the fact that in increasing the steam 
pressure the cooling surface, although ample to maintain a good 
vacuum when the steam gauge registered 70 1b, on the square 
inch, was insufficient for the extra duty that was imposed upon 
it, coupled with the increase of temperature of the circulating 
water drawn from a tropical sea. 

In a case of this kind it is useless for the junior engineers to pro- 
test. One of them did ; he was informed to do as he was bid. It 
is unnecessary for me to add that most of the traces of what had 
taken place were obliterated before the inspectors came on board, 
and that the engineer who protested had the cold shoulder for 
the remainder of the voyage, and did not return in the vessel. 
By giving this letter publicity it may further the object you have 
in view, and at the same time impress upon steamship owners and 
the Government officials that this sort of thing does occur at sea. 
And it rests with them to make an example of the responsible 
persons on detecting any tampering with the safety valves, 
whereby the safety of the ship and those on board shall be endan- 
gered. N. J. 8. 

October 14th, 1872. 





VERTICAL BOILERS. 

Sm,—I have read with a good deal of care the letters which 
have appeared the last few weeks about vertical boilers, and I am 
much surprised to find that your correspondent ‘‘ 2’s” statements 
have been accepted without any challenge, I suppose because they 
are put in that quasi scientific form which deceives the unlearned. 
Instead of devoting their attention to ‘‘’s” statements, Mr. Olrick, 
Mr. Bremme, and others who have written on the subject, wander 
upon a discussion concerning the merits of a Field boiler which is 
in India, so I propose now to consider ‘‘ N’s” statements myself, 
without regard to the Field or any other boiler than the one in 
question. 

In the first place, then, I may state that as no illustration of 
the nozzle boiler has been published, I purchased the Patent-office 
blue-book, and I propose to give your readers my views about the 
design, premising that I have a practical experience in boiler 
making of nearly thirty years. But first, as to “ 2’s” letter of 
30th August ; really one would imagine from its pretentious style 
that your correspondent was dealing with a set of marine boilers 
designed for one of our ironclads, instead of a little boiler weighing 
very likely a good deal less than a ton, which reminds me of the 
old play of ‘* Much Ado About Nothing.” And when we come to 
look into the valuable table of results which ‘* 2 ” has favoured us 
with, what do we find? ‘‘ Total coal burned, 56 1b.;” “ duration 
of experiment, 53 minutes !” 

Sir, it is practically impossible to obtain any data of value trom 
experiments of such short duration; the thing is absurd. With 
all its pretence, ‘‘’s” table carries no conviction to the mind 
of any one who has had any experience in testing the value 
of boilers. But supposing the experiments did represent 
what actually took place, it-will still be found that 
there are many grave objections to the boiler. It is claimed 
that the nozzles in the tubes secure circulation. Suppose 
they do, what then? I find that these nozzles are of cast 
iron driven into the tubes, and thus they throttle the tube and 
stop the access of water at a most important point, just where the 
tube enters the tube sheet. The tubes will be certain, I fancy, to 
split and break after’a few months’ work. Next we find a joint 
ring round the boiler to pene the removal of the top. How is 
this te be kept tight? Of course, it is borrowed from the steam 
fire-engine. Does such a joint invariably answer there? And if it 
does answer on a boiler getting up steam once a month perhaps, 
does it follow that this joint can be kept tight on a boiler working 
for months without stopping? I know that this ring has been 
abandoned by one firm who began to use it in a vertical boiler 
very different in construction from the nozzle boiler. Why should 
it answer in the latter? And I doubt, Sir, whether the Board of 
Trade inspectors of whom you wrote lately would approve this 
mode of construction. Again, there is no possible method that I 
can see of sweeping out the narrow spaces between the tubes, 
because access cannot be got to them. Soot must lodge there, and 
ruin the draught very soon. 

Finally, the boiler must be a very expensive one to make, for 
reasons which will be obvious to any engineer. I don’t write this 
letter with any desire to depreciate the nozzle or any other boiler, 
but only to show that there are two sides to the question. All is 
not gold that glitters, and I do not see any evidence that the 
nozzle boiler is an exception to the rule,—I enclose my card, and 
remain, yours copenialie. CG, % & 

London, October 14th, 1872. 





Sin, - Having noticed some correspondence in your columns re- 
garding the merits of the “‘ Field” boiler of the road steamer 
Ravee, which shows that some of your readers are anxious for 
further information about it, I may perhaps be permitted to tres- 
pass a little on your space. I do not wish to be considered an 
advocate of the “Field” or any other boiler, and as I have always 
considered the ‘‘ locomotive” the best type of boiler, all things 
considered, for a traction engine, perhaps my remarks may be 
fairly taken as unbiassed, 

‘There is not the slightest doubt, however, that the Ravee’s boiler 
has realised to the utmost the most sanguine expectations of both 
Lieut. Crompton and myself, and I think I may say of all those 
who have had anything to do with it. It makes plenty of steam, 
without priming, with wood fuel literally saturated with rain. 
And here I may remark that the observations of your correspon- 
dent, Mr. Molesworth, seem rather to corroborate than to mode- 
rate Mr, Olrick’s estimate of the evaporative efficiency of this 
boiler with wood fuel, seeing that it was during the rains that the 
data were obtained by Lieut, Crompton, The rains in India this 
season have been exceptionally heavy, and the wood used had 
been lying out in it the whole time. erefore, according to your 
correspondent’s own showing, it appears Mr. Olrick is justified in 
assuming the value of good W: elsh coal to be three times that of 


wet wood such as was actually used. 
I have had several letters lately from Lieut. Crompton, and 
as they have reference to this subject, permit me to quote a few 





pee for the information of your readers :—‘ We have 


accomplished (August 17th) our first thousand miles in India 
satisfactorily, First and foremost I had a native fireman who 
never saw a steam engine before, and who consequently fired 
unevenly and badly. The wood had been lying out in the rain 
(deluges of it) and was eompletely saturated. In spite of this I 
found that she made steam rate, in fact never a want of it. 
He never makes what one would call a good, close, compact fire, 
right up to the tubes, but still some of his fices last two miles and 
a-half to three miles on the level or one mile and a-half uphill, with- 
out opening the door. The boiler certainly makes steam in a 
wonderful manner—far better with wood t coal—and is as 
tight as a bottle. There is no excuse for a man ever letting his 
steam fall below 135 1b. It has done so, but that has been caused 
by the feed being put on at the wrong time. The native firemen 
being unaccustomed to the injectors, and owing to the high tem- 
perature of the water from sheer solar heat, they cannot 
always get them to start when the steam is high, There 
is no trouble in feeding when the steam is below 120 Ib., 
but when at 160 Ib. the injectors will frequently sputter, 
and sometimes break their stream, and require re-starting. 
We have a hill like Soutra Hill, about nine miles 
long, and we never stop going up. The Ravee is at present 
running a distance of seventy-two miles three times a week. She 
draws a train of five wagons, weighing with their load about 21 
tons; the wagons weigh 10 tons, the load 11 tons. The load is 
wood, which we are distributing along our road for fuel. 
The Ravee has developed no vices as yet. I have made 
a run of thirty miles in four hours thirty minutes, in- 
cluding all stoppages, with a load of 13 tons behind the engine, 
consisting of five wagons and fifty passengers; this was in con- 
tinuous heavy rain, wood sopping wet, tires bagging much with 
wet, and obliged to proceed cautiously down hill on account of 
slipperiness of the road; in fact, the road was so bad, greasy, and 
slippery, that carriages drawn by horses could not proceed, which 
pe ormance I call a triumph for the road steamer. I have no 
ear of anything but the crank shaft, which springs a good deal 
when going up hill. I shall never be quite comfortable until I 
get your ptt ones in. I have no trouble with leading wheel 
now. All the lubricating arrangements work well; the bearings 
and journals keep nice and cool, and we have been very 
economical of oil so far. During the present wet weather the 
economy of fuel has fallen off a little; it averages about 5b. per 
ton per mile now, before it was as low as 41b.; however, when it 
gets dry again I trust we may even beat this. On account of the 
rain our water has been very dirty, but otherwise we had not had 
much to complain of. Our gauge glasses would not stand 
abit. They fly like pistol shots, and the pieces of glass cut the 
natives’ bare feet sadly. We have such crowds come to see us at 
every watering place, you would be astonished. The majority of 
— natives here have never seen a steam engine of any kind 
ore.” 

I am afraid I have already trespassed too much upon your space, 
but I should like to add a word or two in confirmation of what 
your correspondent, Mr. Danchell, says about the use of peat fuel. 
‘When on our experimental trip from Ipswich to Edinburgh and 
back, last year, we ran completely out of coal while crossing the 
Lammermuir Range. As we were in the middle of a vast moor, 
and the nearest coaling place was more than seven miles off, it 
was proposed to try how she would burn peat. Surrounded as we 
were on all sides by bog, there was no difficulty in getting the 
requisite supply, in order to try the experiment, and so, with the 
aid of the fireman’s hoe and shovel, we soon filled our bunkers. 
To the astonishment of all, she made ample steam, and kept up 
her usual running speed without difficulty. 

RICHARD MUIRHEAD, 
Engineer Indian Government Steam Train. 

Chatham, Oct. 16th, 1872, 

Srr,—In your last number Mr. Bremme has again wasted a lot 
of your space to prove that the performance of the Ravee’s ‘Field ” 
boiler, when burning coal, was not good, although I have 
repeatedly stated in your paper that the said boiler was specially 
designed for burning wood of inferior quality, and that it was 
never intended for burning coal, and hence all its proportions were 
arranged accordingly. It is, therefore, quite immaterial what its 
performance is when burning coal, but it is of importance to me to 
know how my design had succeeded when tried over a distance of 
about 1000 miles on the spot where it is to continue to work, and 
with the kind of fuel which it is to continue to use; and as the 
information was of interest to many of your readers also, I wrote 
you at once, stating that the evaporation was 3°12 lb. of water per 
pound of wood fuel, which no one will deny is a very satisfactory 
performance, as compared with 1°4 lb. of water per pound of wood 
in a locomotive boiler, given in Lieut. Crompton’s table on the 
15th December, 1871, in THE ENGINEER. 

As the question whether Mr. Bremme was or was not engaged 
as a draughtsman by Lieut. Crompton, or somebody else, is of no 
interest whatever ; I wish merely to state in my own justification 
that Lieut. Crompton always mentioned him as ‘‘his draughtsman.” 

With reference to the value of the Indian wood which was given 
by me as one-third of best Welsh coal, I find by referring to a 
letter from Lieut. Crompton that my multiplier (3) was not only 
not too high, but even under the mark; for Lieut. Crompton 
states: “The multiplier 3°37 is what is used in Madras, where 
they have engines burning Welsh coal and wood running alongside 
one another.’ 

In conclusion I wish to state that the trip alluded to by me, 
during which the “ Field” boiler in the Ravee evaporated one 
cubic foot of water per each 3°64 square feet of total heatin; 
surface, was not part of the trip from Edinburgh to Ipswich, an 
further that I derived my information from Lieut. Crompton and 
another of the gentlemen who were present, the distance run 
being about twelve miles. LEwIs OLRICK. 

27, Leadenhall-street, Oct. 16th, 1872. 





Srr,—In reply to “‘Cosmopolitan’s” letter, permit meto state that 
the experiments with the nozzle boiler have no relation to engine 
efficiency, as he will see if he will turn to my letter of the 30th 
August. As regards the use of slack in vertical boilers I am 
unable to supply any information, as I did not see any slack 
burned in the nozzle boiler, and I only spoke of and expressed my 
opinion of what I saw. A large quantity of coal was burned per 
square foot of grate, I suppose because the grate was so small. 
The draught was pede only by the exhaust steam from the 
engine turned up the chimney. a 


[As it would appear from this correspondence that there are but 
two vertical boilers in existence, the Field and nozzle, about 
which anything can be written, it would be useless to prolong a 
correspondence which has ceased to s the smallest scientific 
interest. We can insert no more letters on vertical boilers at 
present.— Ep, E.] 





THE LAWS OF FRICTION. 

Str,—In my former communication te you on the above subject 
the word ‘‘second” has been twice substituted for the word 
“hour” in the second last paragraph, which takes away all the 
point of the sentence, To explain my meaning more clearly I 
may say that eases have come within my experience where I have 
had infallible proof that at and about Ift. per hour, that is 
an inch in five minutes, which is a velocity quite inappreciable 
to the eye, the coefficient of friction has increased with slightly 
higher velocities, and decreased with slightly lower velocities. 
Now it igi f within the canons of good taste that Mr. 
Stevenson should say : I would like to know the evidence before 
believing the statement, evidence which Iam quite popes to 
produce; but it is altogether another affair to give a flat to 
a statement without knowing the evidence on which it is based, 





and if I have, as I admit I have, on several occasions, published 
in your journal statements without giving the proof of their 
accuracy, it has been entirely to save my own time, your 
, and your readers’ patience; for I judge that for one man 
that wants to know the proof of a fact there are twenty that 
aay want to know that fact. With regard to the friction of 
leather belts, it might be worth Mr. Stevenson’s while to try such 
a simple experiment as I have indicated. He has dynamometers 
for measuring the strains in a rolling mill; let him attach the 
end of a leather belt to one of them when the other end is passed 
over the upper half of a pulley, and put a definite weight on that 
end of the strap, then let him vary the speed of the pulley and 
tell us the result on his dynamometer. If he does so I am 
inclined to think, and even hope, that he will, in the same letter, 
apologise for the rashness of some of his statements, and that in 
the future he will think of the possibility of his being in error 
before again laying down immutable laws. Rosert D. NAPIER. 





LONDON Vv, PROVINCIAL FIRE BRIGADES, 

Simr,—In reading your excellent account of the late trials of 
Messrs, Milner’s gunpowder safes I notice the following para- 
graph: ‘‘ Captain Shaw considered that six hours was greatly in 
excess of practice, and that it was quite unn to provide 
for so long ne: ; but it was suggested (by whom %) that as the 
experience of London fires, combated as they are by the best 
possible appliances and. resources, was, perhaps, more favourable 
than that of provincial brigades, no harm would be done by 
allowing an ample margin of time.” 

This, Sir, I think is an unjust slur upon many of our provincial 
brigades, who are second to none in efficiency, and some of whom 
have ‘‘appliances and resources” which, if used in London, 
would doubtless reduce their losses by fire. The number of fires 
attended in Manchester during the past five years has been 1448, 
and the average time the brigade were engaged at each fire was 
thirty-eight minutes, the time being taken from the receipt of the 
alarm or call to the return to its station of the last machine. 
These figures will at once show the fallacy of the suggestion made 
in the paragraph above quoted. A similar analysis from the 
London and other fire-brigade returns would be interesting and 
instructive, and would at once settle the question of efficiency. I 
trust you will, in justice to provincial brigades, give the same 
publicity to these remarks that has been given in your widely cir- 
culated journal to the paragraph to which I have taken objection. 
I also beg to enelose an abstract from our fire returns for the last 
twenty years, and to subscribe myself 

A PROVINCIAL FIREMAN. 

[The “suggestion” emanated from some of the provincial 
superintendents themselves. It can hardly be disputed that a 
brigade provided with steam fire engines of large power would 
stand a much better chance of getting under A in less time 
than a brigade provided only with hand engines. There is no 
“slur” in the remark whatever.—Ep. E.] 





THE INVENTOR OF THE STEAM WHISTLE. 

Srr,—A letter appeared in your paper last week appealing on 
behalf of Adrian Stephens, the inventor of the steam whistle, 
I have long known him, and have for some time felt a desire to 
render his old age more comfortable. I think that if a hundred 
or so of those who derive any materia] benefit from his invention. 
or feel an interest in unappreciated talent, were to join, a 
sufficient sum would be at once obtained to buy him an annuity of 
fifty pounds a year. I shall myself feel very much pleasure in 
subscribing £5 towards so worthy a cause, David JOSEPH. 

Rockleaze, Bristol. 





ON THE SCIENCE OF SUBTERRANEAN WATERS AND ITS 
APPLICATIONS, 

Str,—Allow me to direct the attention of your readers to a 
subject yet hardly popular; which is, however, of considerable 
practical importance, and is not, in my opinion, devoid of interest 
to the reading public in general. I refer*to a new science—sub- 
terranean hydrology—and to its application. 

From time immemorial men inhabiting arid districts and 
wanting water have tried to get it by digging the soil, but never 
until recently have such operations been conducted after rational 
and reliable rules. Mere chance only has hitherto attended the 
search for water. However, science in our century will not have 
left this subject unstudied, nor will it have vainly endeavoured to 
solve the problem. Some forty gears ago a Frenchman named 
Paramelle, basing his researches on sound knowledge of geology, 
undertook to discover what becomes of the rain water absorbed by 
the soil, and after many years of study and travel laid the first 
foundations of the science which now teaches us to trace the 
courses of subterranean water. We now know that the various 
soils form, as it were, huge natural filters, through which the rain 
water percolates and becomes fit for the wants of animal life, and 
we can ascertain with great, if not absolute certainty, the recesses 
where it gathers and is to be found. 

Let the reader i the immense practical importance of 
sueh a science. There is no country in the world that does not 
contain within its limits some of those unfortunate districts where 
scarcity of water impedes all purposes of men, checks industry 
and agriculture, and makes home uncomfortable. At the present 
time such a state of things is no longer irremediable. Within 
easy access of every village, almost of every house, and generally 
at a little depth below the surface of the soil, there exist subter- 
ranean streams of water. To trace the courses of those hidden 
streams, point out the places where they are less deep, then 
channel them out and e them flow on the surface, or sink a 
well on their course, are now mere matters of rational study and 
plain engineering. The discovery of springs and indication of well 
sites are no more cheats of empiricism, they are now rational 
applications of science. 

s not such an art really worthy of public attention? Still it 
is generally much left in the e. England, strange to say, 
the name of Paramelle is almost unknown, and in many countries 
those people who manage divining rods have not lost their credit 
altogether. I think it is time to make popular these notions : 
that lands deprived of water are no longer camel to such defi- 
ciency ; that their arid surface con water streams and water 
sheets, the recesses of which can be discovered and made to yield 
the indispensable Re ym lastly, that the modern processes are 
based on science, and deserve reliance so far as the scientific data 
on which they rest admit themselves of certainty and generality. 

LEON JOURD’HUI. 

Linden House, Twickenham, October 15th, 1872. 





DEATH OF Mr. ANDREW Murray.—We announce with much 
regret the death of Mr, Andrew Murray, C.B., who was for many 
years chief engineer of Portsnouth Dockyard, and afterwards 
surveyor of factories at the factories at the Admiralty, Whitehall. 
He died at his residence, Richmond, Surrey, on Tuesday last, after 
a painful illness of several weeks, Mr, Murray was a man ofgreat 
ability and experience as an engineer, and much respoted in the 

ublic service, Many years ago he was,engag iron ship- 
uilding works upon the Thames in conjunction with Mr, William 
Fairbairn, and was the editor of Creuze’s celebrated treatise on 
naval tecture and shipbuilding in the later editions of the 
Encyclopedia Britannica, and his name will be familiar to most of 
our readers as the author of a capital treatise on the marine 
engine, published many years ago in Weale’s series. He retired 
from the Admiralty three years ago in comneuonase of a re-arrange- 
ment of the construction office, and was latterly engaged — 
the supervision of the construction of marine engines. Yr. 
Murray before his retirement was honoured with the Com- 
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RAILWAY MATTERS. 


THe Swiss Times says the St. Gothard road has been torn up 
in two places between Wasen and Amsteg by mountain torrents, 
so that the postal communication in this district has been 
interrupted. 

Tue report of the directors of the Penicuik Company states that 
the line was opened for traffic on the 9th of May last, and 
for ‘passengers on the 2nd of September last. The traffic is 
already in excess of the amount anticipated by the directors, and 
they hope by next half-year to be able to declare a dividend equal 
to indicated in the company’s prospectus, The line has been 
most substantially built, and the working of the traffic has been 
conducted easily and satisfactorily to all concerned. The North 
British Railway Company have provided an ample service of pas- 
senger trains. 

On Monday the first rail of the East Suffolk tramway was laid 
by Sir E. Lacon, M.P. The line which has thus been commenced 
will extend from Great Yarmouth to Gorleston, a distance of 
about two miles, but it is eventually proposed to extend it to 
Lowestoft, Halesworth, and Southwold. The objects of the 
undertaking will be of great benefit to the local fishing interest, 
as, no doubt, satisfactory traffic arrangements will be made with 
the Great Eastern Railway. The line will also be useful to the 
local maltsters and to the inhabitants generally. Mr. Billington 
is the engineer, and Mr. Bréwn contractor. 


CapraIn TYLER, in reporting on the accident at the Copman- 
thorpe station of the North-Eastern Railway, to some extent 
blames the engine drivers of both the goods and mail train, the 
guard of the goods train, and the signalman, but states that ‘‘ this 
collision has occurred under perfect mechanical arrangements, 
under good regulations, with a good system of working, and during 
the duty of a signalman who, above all others, might have been 
expected to do his duty properly. It is a case which it is impos- 
sible to provide against.” Captain Tyler, however, thinks the 
regulations as to district signals might be improved. 


Some light has lately been thrown on the importance of the 
coal question to the Indian finances. It is estimated that the 
Great Indian Peninsula Railway between Bhosawul and Nagpore 
and Bhosawul and Jubbulpore, burns 34,000 tons annually of 
English coal, costing, delivered at the coal stores, 114 lakhs of 
rupees, taking the price of English coal at Bombay as 25 rupees 
per ton. Itis calculated on trustworthy data that, with the 
present rise in the price of English fuel, a minimum saving of 
6 lakhs, or £60,000, might be effected by the substitution of 
country coal from the Nerbudda or Wurdah Valley basins. 


THERE are prospects of another line of railway from Irvine to 
Stewarton. The plans show the line to start from the north 
side of the harbour, passing Heathfield, through the burgh 
lands crossing the main road at Stanecastle on to Fencedyke, 
passing Bourtreehill and Perceton, and keeping the south side of 
the public road on to Stewarton, where it joins the Caledonian. 
The project does not confine itself to the railway only, but 
fodnes the formation of docks as well. By the cutting of the 
two rivers Irvine would have the largest harbour on the coast, and 
the ground for docks is such that it could be utilised to accom- 
modate more shipping than Ayr, Troon, and Ardrossan put 
together. The projected line has no connection with any railway 
company. It is entirely independent. The harbour trust have 
decided to give every encouragement in their power to the 
project. 

Art the half-yearly meeting of the Great Western of Canada 
Company, on Wednesday, Sir T. Dakin, the chairman, said the 
Wellington, Gray, and Bruce line was an extension of the Galt 
and Guelph Railway. It was made by the inhabitants and cost 
550,000 dols. The company worked it for 70 per cent. of the 
gross receipts. The bonds to make the line were issued at 100, 
and it is now a valuable adjunct to their railway. The traffic 
of the Detroit and Milwaukee Railway was, to a certain extent, 
diverted by the opening of a new line, but there is no doubt 
that it will continue to pay the interest on its bonds. A line 
from Port Huron to Lake Michigan is being made, and, when 
completed, it will give the Great Western Company a more direct 
line to the Detroit and Milwaukee Railway. The traffic for the 
eleven weeks that had just passed showed an increase of £29,670, in 
the receipts. The harvest was a most productive one, and they 
had already improved rates. 


CaptaIn H. W. TYLER, inspector of railways, has reported to 
the Board of Trade the result of his inquiry into the cireum- 
stances which attended the collision that occurred on the 21st of 
August, at the Wormald-green station, on the North-Eastern 
Railway, eleven miles north of Harrogate. It appears that the 
8 om passenger train from Ripon for Leeds came into collision, 
while passing through the Wormald-green station, with No. 49 
up goods train, 3 p.m, from West Hartlepool for Leeds, which 
was in the act of shunting at the station to get out of its way. 
Twenty-one pane complained of injury. The head guard 
was thrown down in his van and was slightly shaken. The under 
guard, seeing what was coming, put the bens on; and, lying 
down in his van, escaped being hurt. Captain Tyler has no doubt 
that in this case the engine-driver of the passenger train, a man 
of good character, long in the service of the company, overlooked 
the distant-signal at the northern mouth of the tunnel, and that 
it was his mistake in this respect which was the direct cause of 
the collision, Captain Tyler says it is very desirable that the 
block system of telegraph working, which has been wisely adopted 
upon certain other sections of the North-Eastern Railway, should 
as soon as possible be extended to this section also. It is also 
most desirable that at all busy main line stations the signals and 
point levers should be brought together into a locking frame 
placed in a proper cabin. 


THE half-yearly meeting of the Whitby, Redcar, and Middles- 
brough Union Company was held at the Cannon-street Hotel on 
Saturday; Sir H. Johnstone, M.P., in the chair. The engineer's 
report stated that since the report in May satisfactory progress 
had been made in the construction of the line, especially when 
the scarceness of labour, owing to the activity in working the 
neighbouring iron mines and the harvest time, was taken into 
consideration. At the Easington ridge a considerable deviation 
had been arranged with the landowners, and by this the tunnel 
through the summit of the ridge had been obtained, and instead 
of this being nearly a mile in length, it would be only 792 yards, 
and besides it would be level in place of being 1 in 60, A station 
could now be constructed for the accommodation of Easington and 
the surrounding district, The junction arrangements with the 
North-Eastern at Whitby had been settled, and the possession of 
the land had been given, About half the whole earthwork h 
been accomplished, nearly half a million of cubic yards of cutting 
having been excavated. The whole of the masonry on the first 
seven miles from Whitby was finished, with the exception of two 
occupation bridges and a bridge to the turnpike-road to 
Guisbrough over the line. One iron viaduct on this length was 
finished, and two others of iron were in course of construction; 
A considerable portion of the section from Whitby to Kettleness 
was ready for Bring ted. Between the latter place and 
Staithes (five miles) there were five public road bridges to be 
built, The works on the whole twelve miles from Whitby to 
Staithes were so forward that there was no reason to doubt this 
portion of the line would be ready for opening in the course of 
next summer, The remaining 44 miles would probably take some 
time longer to complete, In answer to questions it was stated 
that the greater portion of the line would be completed in June, 
1873. Arrangements have been entered into with the North- 
Eastern Railway Company to work the line, and as the line opens 
up a mineral district there is every reason to expect a profitable 
return, 





NOTES AND MEMORANDA. 


MULLEK states that on the 20th of August, 1872, upon the 
St. Gotthard Mountain, for five minutes a hailstorm happened to 
fall which consisted of rounded pi of salt similar in character 
to those which are found in North Africa. 

M. MULLER, im Rerue Chemie. proposes the following new 
method for utilising silica : —The silica is reduced to an impalpable 
poster, which is mixed with water to form a paste, when it may 


e moulded. Then on being heated to bright red it fuses together, 
gi a form of pure sili Even larger grains may be intro- 
duced into the mass, as they will be fused on the surfaces and agglo- 


merate with the silicious powder. 

In Dresden glycerine is generally used in place of water in gas 
meters ; after it has been so used for some years it becomes foul 
and requires purification. The fluid is first heated for twelve 
hours to from 50 deg. to 60 deg., and next to from 150 deg. to 
130 deg. in order to eliminate water, ammoniacal compounds, and 
other volatile impurities; the glycerine is next filtered over 
grannlated animal char Some 300 cwt. to 400 ewt. of glycerine 
are annually purified in this manner at Dresden. 

From the American Chemist we learn that, by an experiment 
similar to that made by Professor Graham, on a property of 
palladium, Professor Raoult, of Grenoble, has proved that nickel 
employed during twelve hours as a negative electrode in a volta- 
meter of water condenses at least 150 times its volume of 
hydrogen, and liberates all of the absorbed gas when removed 
from the circuit and plunged in water. M. Raoult has experi- 
mented largely on the production of heat, and has at length 
demonstrated that the intensity of heat liberated by an electric 
current is independent of the nature of the pile from which the 
current flows. 

THE completion of the Australian land telegraph is a great 
scientific feat, for by it London is now within a few hours’ com- 
munication with ‘Adelaide and all the other centres of population 
on the Australian continent. The carrying of a line of telegraph 
across the uninhabited and almost unknown interior of Australia 
for 1800 miles is a great result, especially when performed single- 
handed by the colony of South Australia. Some interesting dis- 
coveries have been made during its progress. The river Roper 
has now been ascertained to be a noble river, and the only one in 
Australia navigable for large sea-going steamers and ships for 
100 miles from the sea, and some apparently very productive gold 
fields have also been found. 

AccorDING to Nature, the volcano of Santorin, when last 
visited in October, 1871, had ceased giving the small eruptions 
which had been common almost without intermission since the 
great eruption of 1866, and the summit of the crater, covered with 
great blocks of lava, presented the same appearance as in 1707. 
A little steam was still escaping, but this seemed due almost 
entirely to the vapour of water condensing on the cinders covering 
the cone. In the north the fumerolles were still active, and all 
around the stones were covered with sulphur. At the south-east 
point the voleanic wey! had not completely ceased, but had 
greatly diminished. All this would show that the eruption had 
entered on its last stage, and after a period of great central 
activity in 1866-67, accompanied by a diminution of activity in 
1869-70, it is now again assuming a condition of rest and 
quietude, 

To give some idea of the material used on the Pacific Railroad, 
it is stated (the American Manufacturer says) that there were about 
300,000 tons of iron rails, 1,700,000 fish-plates, 6,800,000 bolts, 
6,126,375 cross-ties, 35,505,500 spikes, and an incalculable amount 
of sawed lumber, boards for building, timber for trestles, Xc. 
Estimating the cost of the road with equipments complete by 
that of other first-class roads (105,000 dols. per mile), we have the 
sum of 186,498,900 as the approximate cost or valne of the work 
—though it is conceded that the two roads were constructed for 
less, and that a large margin was secured by the pioneers who 
began and finished them. To operate the road there are now in 
use 333 1 tives, 156 ger cars, 4 palace sleeping cars, 
76 emigrant and second-class cars; dump and section cars, 430 ; 
steck, coal and iron cars, 725; fruit cars, 32; and other cars, in 
cluding those of the officers, in all, 7769. 

THE Scientitic American has the following, concerning the light 
of the vapour of iodine. Vapour of iodine presents a number of 
curious properties. The following is one that does not appear to 
have been previously noticed This vapour at a high temperature 
gives out rays but little refrangible, furnishing a continued 
spectrum. Place ina tube of Bohemian glass a small crystal of 
iodine, and heat the tube strongly at a certain distance from the 
fragment ; when sufficiently red, leave it to cool until almost 
invisible in the dark ; the iodine then vaporises rapidly.. The 
coloured vapour on arriving at the heated part burns red in a very 
nice manner. By admitting an absorbing medium the incan- 
descence of this vapour can be produced in g very brilliant style. 
Seal in the interior of a glass tube a fine platinum spiral, which 
can be raised toa red heat by the electric pile; then introduce 
pure iodine inio the tube, and seal the same after having expelled 
the air, volatilise the iodine, and establish the electrical communica- 
tion. The incandescent platinum becomes surrounded with a 
vacillating flame, of which the colour is modified by absorption. 
It isa very rich red, and gives a fluted spectrum. The author 
expects to draw from these facts some interesting conclusions, but, 
before publishing them, proposes to submit them anew to experi- 
mental verification? 


THE detection of alum adulteration in bread is a matter of 
importance to all. Mr. Horsley, F.C.S., has confidence in log- 
wood as a test, and the following is his method of procedure :— 
1, Make a tincture of logwood by digesting for eight hours two 
drachms of freshly-cut logwood chips in five ounces of methylated 
spirit in a wide-mouthed phial and filter. 2. Make a saturated solu- 
tion of carbonate of ammonia in distilled water. A teaspoonful of 
each solution mixed with a wine-glassful of water in a white-ware 
dish forms a pink-coloured liquid. Bread containing alum, im- 
mersed in it for five minutes or so, and placed upon a plate to 
drain, will in an hour or two turn blue on drying; but if no alum 
is present the pink colour fades away. If, on drying, a greenish 
tinge appears, that is an indication of copper, as carbonate of 
ammonia produces that colour, but never a blue, As a counter- 
check for iron, a piece of the moist blue-coloured bread may be 
drenched with a few drops of glacial acetic acid, when that con- 
taining iron is bleached of a dirty white colour, but with alum a 
rosepink or slight buff colour will be observed. On it may be tried 
another way, thus :—Take a piece of the bread inits plain state, 
and having digested it in dilute acetic acid for an hour or so, press 
out the liquor and filter; then put in a lump of carbonate of 
ammonia, and, when all effervesence ceases, add to the clear liquor 
a few drops of solution of sulphide of potassium or sodium. If 
iron is present it will be indicated by a dark colour, there being 
no colour produced with alum; but the addition of a little 
tincture of logwood immediately reveals it. If necessary, the 
alumina may be quantitatively estimated thus :—Take, say, } Ib. 
of crumb bread, digest it in a clean in with some dilute acetic 
acid, and allow it to stand a few hours ; then break up the mass 
and pass the liquor through a glass percolator, the rim being 
covered with calico, repeating the percolation two or three times 
till the liquor is clear, Throw in a lump @f carbonate of ammonia 
to saturation, and add tincture of logwood in excess, when, if 
alum is saps. a dark blue colour will be produced, with a 
floculent blue precipitate on standing awhile, Collect the pre- 
cipitate on a filter, wash it off into a dish with dilute nitric 
acid, and evaporate the red liquor to ess. Collect 
the residue in a small Berlin crucible and ignite it at 
heat, when a white powder will be obtained of alumina, 
with possibly a little lime ; treat this with liquor , to 
dissolve out the alumina, wix with a little water, filter, and boi { 
with carbonate of ammonia to obtain the pure alumina, 








MISCELLANEA. 
Parent laws have been established in Japan, 


A PnoJectT is on foot for holding a grand exhibition of arts and 
manufactures in Calcutta during the early part of the ensuing 
year, 

THE am | Main Colliery, where the recent explosion occurred, 
was reopened on Monday, having been reported to be in a safe 
condition, 

THE expenses of fortifications in the financial year ended the 
31st of March last were £370,000—the largest sum expended for 
three years. 

THE Russian telegraph land lines, connecting with the Nagasaki 
cable, are out of order through the overflowing of the Amoor 
river, At last advices the gap was 700 miles. , 


Iv is stated that last year’s profits derived from several large 
collieries in the Sheffield district exceed £100,000 each, while 
the rate for the last quarter is even greatly in excess of this 
sum. 

WE are informed that Messrs. Whitley, of Leeds, have 
been awarded the gold medal at the Moscow Exhibition, for 
Allen’s steam engine governor, of which they are the European 
makers, 

Tue French military committee which was appointed to inquire 
into the merits of various cartridges submitted to its examination 
is said to be about to pronounce a decision in favour of the 
metallic cartridge. 

THE following appointments have been made at the Admiralty: 
Benjamin Barker, chief engineer, to the Doris; J. C. Weeks, 
David Crichton, Edward J. Humphreys, and Frederick Moore, 
engineers, to the Doris. 

THE iron floating dock constructed by Messrs. Campbell, 
Johnstone, and Co,, of the Albert Works, North Woolwich, was 
placed in her permanent berth at Bermuda on the 23rd of August, 
and on the 5th of September the Terror was docked in it. 

THE accident at the Pontarduldis station of the Swansea and 
Carmarthen Railway, on the 29th August last, Lieut.-Colonel 
Hutchinson refers in his report to the management of the turning 
points being put into the hands of a boy thirteen and a-half 
years old. 

Mexsrs. HARRISON AND Son in the 7'imes of yesterday, repudiate 
the charge made against them of infringing other patents in 
their new air gas process, and bring weighty testimony to support 
their statement. It is intended to show the merits of the new 
gas on a large scale immediately. 

THE work of raising coal and ironstone at the Arigna mine, 
County Leitrim, has commenced, and a considerable quantity of 
coal has already been brought to bank. It is reported that the 
persons engaged in these mining operations have undertaken with 
the Midland and Great Western Company to stock all their 
stations with coal for the winter supply. 


A SPECIAL meeting of the Coalmasters’ Association was held in 
Birmingham yesterday afternoon, at which it was resolved to 
resist the notice of the colliery engine tenters for a rise of wages. 
Delegate colliers at the same time waited upon the masters 
seeking an interview. The application was declined because the 
meeting had other business on hand. A committee of the trade 
was nominated to consider all future applications from men. 

THE vast water power created by the falls of the Rhone near 
its junction with the Valserine is being turned to useful account. 
The water is diverted into a deep channel, in which are two series 
of turbines of 8000-horse power, and space for half as many more. 
By means of drums and wire ropes this power is conveniently 
distributed for the use of the factories and workshops already 
springing up around Bellegarde, Just now when coals are so 
scarce and dear, and especially with a view to the future, every 
effort to turn to use the grand forces of nature is of interest; and 
this bold undertaking of getting 12,000-horse power out of the 
waters of the Rhone will certainly rank high amongst the engi 
neering achievements of the age. 

Messrs. KELLY anp Co., Mincing-lane, supply the following 
quotations in their quarterly circular :—Antimony (French star), 
£78 ; copper, English tough ingot, £90 to £92 ; best selected ingot, 
£93 to £95; Chili slab, pr. prod. % per cent., £81 to £85; Chili 
ingot, £88 to £95; Chili regulus, 16s, 3d. to 16s. 6d. the unit ; 
Australian cake, £90; ingot W. M. C., £8; pig iron—Glasgow 
warrants, 107s. ; Gartsherrie and Coltness, No, 1, 150s.; No. 3, 
118s.; Middlesborough, No. 3, 112s. 6d.; lead, English soft pig, 
£20 10s.; refined red lead, £24 ; quicksilver, £13 ; spelter, English 
best, £23 10s.; silesian, special, £22 15s, to £23; tin, English 
blocks and ingots, 152s. to 154s.; refined, 154s, to 156s, ; fine 
straits, 147s., 148s.; banca, 157s., 158s.; tin-plates, best charcoal, 
I. C., 478.; zinc, sheets, £30. 

Tue works for the drainage of Windsor Castle and Frogmore 
House are rapidly approaching completion. At Old Windsor the 
Thames Conservators are erecting a new bridge over the naviga 
tion cut between the pumping station and the Ham, upon which 
the sewage farm is situate. The bridge will be of iron girders, 
suppo upon buttresses of red brick, concrete, and stone. The 
pipes conveying the sewage from the station to the farm will be 
carried over the water on the bridge to the Ham bank, whence the 
liquid will be distributed over the field. The buttresses of the 
bridge are nearly finished, and the iron work will soon be erected, 
The pumping station is in a forward condition, while a number 
of soldiers from the Windsor garrison are engaged upon the earth- 
work of the irrigation field. The whole of the works must be 
finished before the return of her Majesty to Windsor in November. 


THE export of coal from the United Kingdom (including coke 
and manufactured fuel), in the first three quarters of the year 
1872, has reached the large amount of 10,097,523 tons, of the 
value of £7,208,767. In the corresponding peried of 1871 the 
quantity was only 9,358,730 tons, or less than in the present year 
by 738,793 tons; and the value of the export was only £4,489, 902, 
or less by £2,718,805. The export of September, 1872, is valued 
at about 21s. per ton. In the first three quarters of 1872, 
1,657,441 tons of coal have been exported to France, 1,652,420 
tons to Germany, 722,330 tons to Italy, 720,230 tons to Russia, 
524,593 tons to Denmark, 484,007 tons to Spain and the Canaries, 
408,329 tons to Sweden, 361,259 tons to British India, 358,675 tons 
to Holland, 209,371 tons to Brazil, and 2,998,868 tons to other 
countries, Seven years ago the entire year's export of coal did 
not reach 10,000,000 tons. 


THE export from the United Kingdom of iron and steel in all 
stages of manufacture has amounted in the first three quarters of 
the year 1872 to 2,602,883 tons, of the large value of £26,590,631, 
In the corresponding period of 1871 the quantit at was 
2,381,916 tons, being less than in the present year by 220,967 tons; 
and the value of that export was only £19,337,896, being less than 
that of 1872 by the large sum of £7,252,785. The export of pi 
iron has increased from a little over three-quarters of a million 
tons to upwards of a million, and the value of this year's export 
is more than double that of last year, having risen to upwards of 
five millions sterli The export of rai i iron has rather 
decreased in quantity in 1872, but the value of the smaller 
quantity has greatly exceeded the value of last year's larger 
quantity, and amounted to above | millions. More than half 
this year’s export of railroad iron, 378,053 tons, of the value of 
£3,737,493, went to the United States. The export of tin-plates 
has increased this year to 1,899,166 cwt,, of -a value exceeding 
three millions sterling; 1,443,754 ewt., of the value of £2,262, 852, 
have gone to the United States. The export of steel, unwronght, 
has risen to 33,068 tons, of the value of above a million sterling, 
and more than half of this export has been to the United 
States. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





A —Madame Bovveau, Rue de la Banque. 
CERLIN. Meas. A. Asuer and Co., 11, Uater den Linden. 
VJENNA.—Messrs. Gero and Co., Booksellers. 
LEIPSIC.—Acpsonse Diirr, Bookseller. 
NEW YORK.—WILtMer and Rocers, 47, Nassau-strect. 





TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
to k : 








* 

must therefore request our correspondents copies, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be ied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

R. M. M.— You can get what you require from Mr. St. John Vincent Day, C.E., 
Glasgow. 

J. V. (Wreypool.)— We have no doubt that the report is quite correct. 
you applied to the auctioneer ? 

Loco, —Friedmaa’s injector was illustrated in “Tur Excixeer” for March 
3rd, 1871. 

Srrenotru.—You will find your question concerning the strength of timber 
struts answered in our impression for February 2nd, 1872, puge 73. 

J.T. (Neath).—We fancy you can obtain jull particulars of the counter 
Srom Messrs. Bailey, Albion Works, Salford; if not, try Holtzapsfet, 
Charing Cross. 

V.—Your question has little or no meaniag. The top of the ball gets to 
the end of the table at the same moment as the bottom, therefore the velocity, 
as regards space, is the same for both. 

R. R. C.—We can only recommend you to apply to some firm sending out gas 
apparatus or putting gasworks up abroad, It would be useless to go out 
on the chance of getting an appointment. 

8S. A.—The idea is ingenious, eleyant, and impracticable. The force deve- 
loped by the most powerful electro-magnets ever constructed would not suffice 
to skid one wheel of a platelayer’s truck if applied as you so. 

G. E. (Liverpool).—Jt is a mistake to suppose that you would gain much by 
putting the armour on at anangle. The, idea is as old as armour-plating. 
If you will read our special correspondent’s account of the Whitworth gua 
experiments at Southport, in our last impression, you will see that a 3in. 
plate inclined at 45 deg. was easily pierced. 

A. K. C.—You will sind a full account of the Charing Cross Railway Bridge 
in a paper read before the Institution of Civil Engineers, by Mr. Hayter. 
In the ** Transactions of the Society of Engineers” you will also finda 
description of the Chelsea Suspension Bridge, by Mr. Page. We are not 
aware of the existence of any published account of the Cannon-street Rail- 
way Bridge. 





Hace 





PURIFYING REFUSE WATER. 

(To the Bditor of The Engineer.) 

dent system of purifying 

refuse from dyeing, 
H. W. anv Co. 





Sir,—Can any corresp rec d any 
refuse water of a woollen factory, including liquid 





g, and soap 
October lith, 1872. 





JOINTING MAINS. 
(To the Bditor of The Engineer.) 

Sir,—In answer to the query of “E. V.,” in your impression of 
October 4th, I have known heavy fron railing fixed with sulphur 
instead of lead, and the result has been, in about twenty years, that the 
iron at the joint has become quite rotten, being converted intoa “‘ sulphuret 
of iron.” The same result would take place wherever iron and sulphur 
were in contact in the presence of moisture. F. CnuRTon. 

Southampton, October 12th, 1872. 


PACKING HYDRAULIC PRESSES. 
(To the Editor of The Bngineer.) 

Si1r,—Cun any of your readers tell me of the best form of packing for 
the rams of hydraulic pumps which run ata high speed and work at 
about half a ton on the square inch ? HYDRAULIC. 

Sunderland, October 15th, 1872. 


GULLIWBR'S PATENT. SIGNAL BELL. 
(Fothe Editor of The Engineer.) 
S1r,—We shall be much obliged to any correspondent who will favour 
us with the name and address of the patentee of this bell ? 


Birmingham, October 14th, 1872. 8. anp Co. 





SUBSCRIPTIONS: 
J by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) 22 «2 oe £0 14s. 6d. 
Yearly (including two double mumbers).. .. +. £1 9%. Od. 
Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tux Enoineer is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 
of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 
Subscriptions sent by Post-office Order must be accompanied by a letter of 
advice to the publisher. 
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THE DEVASTATION, 
Tue Devastation, we need scarcely inform our readers, 
is a mastless, double-turret ship, armed with four 35-ton 
s, and constitutes the latest addition to the British 
avy. She was originally designed by Mr. Reed as a low 
ian monitor; but the Admiralty have altered 





Mr. Reed’s designs by building up a species of superstruc- 


ture of thin iron by which her free is much increased. 
She is a similar ship to the Thunderer, and carries 12in. 
and l4in. of armour, the turrets being protected by a breast- 
work, over which the guns are fired. We shall reserve a 
more particular description for the present. As we have 
stated, the Devastation is mastless ; she cannot spread a 
rag of sail, depending altogether for her propulsion on two 
pairs of engines of 500-horse power nominal each, con- 
structed by Messrs. John Penn and Son, driving twin 
screws. She can carry about 1750 tons of coal, and could 
cross the Atlantic and come home again on this supply. 
She is the largest and heaviest low freeboard turret ship 
yet built for the British Navy, aud is regarded by many 
yood authorities as the typical war ship of the future. 

We have repeatedly pointed out that a very serious risk 
was encountered when heavy war ships were left depen- 
dant solely on their machinery for propulsion, pointing out 
that the enormous engines used in our modern navy are 
very liable to such accidents as the cracking and splitting 
of cylinders and condensers. Our statements were, as a 
matter of course, disputed by those favouring the mastless 
systems, and we were assured that by the adoption of the 
twin-screw system all risk of the kind was absolutely at 
an end, because it was impossible that both engines should 
break down at once. Time tests all things, and we were 
content to let experience decide between us and our oppo- 
nents. We regret to say that the accuracy of our opinions 
has been established with startling promptitude. On 
Tuesday morning the Devastation left Portsmouth harbour 
for a contractor’s trial of the engines. The sea was quite 
smooth, and some turning trials were satisfactorily con- 
ducted, the engines making about three quarter speed. 
Orders were then given to go on at full speed. These 
were obeyed, and almost immediately the condenser 
of the port engine gave way, a crack opening in the upper 

rt of the discharge box of the circulating pump. The 

reakdown was thorough and complete, and nothing re- 
mained but to stop the port engines and return to Spithead 
with the starboard screw going. Here was an instance of 
the propriety of using twin screws, It was true that one 
pair of engines had broken down, but the others were all 
right. Away with the croakers who prophesied evil. 
Alas for those who spoke thus. In less than a quarter of 
an hour the condenser of the starboard engine broke 
down precisely like its fellow. The catastrophe was 
complete, and the Devastation was to all intents and 

urposes left for the time a helpless log upon the water. 

here was nothing for it but to drop the anchor. The 
run was at an end. of engineers went on 
board the next day and patched up the condensers, so 
that the ship was able to steam into port on Wednes- 
day. It is needless to comment on the facts. They speak 
for themselves. The condensers will be repaired, no doubt, 
and strengthened and modified; but no engineer can 
guarantee that they will not fail again, or, that if they turn 
out a permanent job, that the cylinders may not split, or 
some other of the mishaps to which marine engines in the 
navy are subject may not happen. If the failure takes 
place in the day of battle it will constitute little short of a 
national calamity. Even as it is, it must be looked on as 
a most fortunate circumstance that the sea was perfectly 
smooth, and the vessel near a port. Had the breakdown 


} occurred during the six hours’ run of the ship;—which was 


to have been made on Wednesday—and in a stiff breeze 
blowing on a lee shore, the ship might have been lost be- 
fore an effort could have been made to save her. Very 
important improvements in marine engines of large size 
must be made before we can reconcile ourselves to the 
adoption of mastless seagoing monitors. 


GAS PROJECTS. 


Ar the present moment, when the gas companies are 
feeling the pressure of high prices in coal, iron, and labour, 
with the prospect of speedily suffering still further, as their 
coal contracts ccntinue to run out and wages exhibit a still 
further rise, it may be expected that any invention which 
can enable them to keep down the price of gas, and at the 
same time keep up the dividends, will be especially wel- 
come. Just at the juncture when aid is most wanted it 
opportunely appears. On former occasions we have 
referred to the Gas Generator Company, who put coal in 
at the top of a vertical retort, while coke comes out at the 
bottom, and gas flows away in another direction, the whole 
machine being workable by steam power, so as to dispense 
with stokers and other cumbrous and costly adjuncts. 
There is also Dr. Eveleigh’s invention, taken up by the 
Patent Gas Company, whereby the gasmakers are to get 
an extra 2000ft. of gas from a ton of coal, with a lightin 

power of twenty candles instead of fourteen, accom ied 
y only three grains of sulphur in the hundred cubic feet. 
Pending the full demonstration of these results, the shares 
of the Patent Gas Company have proved exceedingly pro- 
fitable to some parties, and, we fear, as unprofitable to 
others, seeing that the premiums, once so large, have lately 
gone down to vanishing point, or something worse. Still 
we are willing to allow that the Patent Gas Company have 
acted in good faith, the directors honestly believing in the 
excellence of the process which they seek to develope. 
We must further admit that something has been achieved 
in the production of a permanent from coal oil, and in 
the continuous supply of a town—though a small one—with 
made on the Eveleigh plan. The conduct of the 
irectors, in submitting their invention to a prolonged and 
searching investigation by two scientific men, is also highly 
commendable. But in this, as in other cases, we observe 
that the scheme is launched and money embarked on a 
great scale while the entire undertaking is in a purely 
experimental state. The “chickens are reckoned ore 
they are hatched,” and although the “chickens” may in due 
time appear, there is a possibility that they may not. If 
every invention were thoroughly tested before being offered 
the world would miss a good of rilliant 


for sale er 

schemes, while, on the other hand, there would be fewer 
losses and disappointments. 

“But the Patent Gas and the Gas Generator companies 
are both entirely eclipsed by a new comer, rejoicing in the 





tempting title of the “ Air-Gas Light Company.” What is 
“air-gas!” Is it oxygen, or nitrogen, or what is it! 
Those who wish to S enlightenec on these points were 
invited to go and “view the gas.” We admit the bril- 
liancy of the light ; but we submit that the chemistry of 
the subject, as given in the report read by Major-General 
C. Scott, was rather fo Neither is the fog dispersed 
when we look at the subject through the medium of the 
prospectus. Some very respectable people are identified 
with the undertaking ; in fact, it is one of the features 
of the age that people of undoubted integrity and 
good social status are often found identified with 
projects which make the initiated shudder. We ar 
not saying that the air-gas light undertaking is all a 
delusion. To a certain extent it may prove a useful 
invention. But it is with this affair as with the patent 
gas and other projects: worthy, enthusiastic people rush 
into the undertaking, as if the whole thing had been 
thoroughly investigated and positively proved. We have 
no doubt that a good deal has been done to test and try the 
air-gas process ; but will anyone tell us that its merits have 
been placed beyond doubt! There is an exhibition of the 
new gaslight in a darkened room on the ground floor at an 
office in Change-alley. There is afterwards a very pleasant 
luncheon at the Cannon-street Hotel, with Sir John Murray 
in the chair. Major-General Scott, in a fluent and agree- 
able manner, reads off a report, which might just as well 
have been read by one of the waiters, seeing that General 
Scott threw all the responsibility of the statements on the 
inventors, Messrs. Harrison. General Scott is the consult- 
ing engineer of the company, not its chemist, and the report 
related chiefly to chemical matters. Hence General Scott 
very properly said—* For the present air-gas light we are 
indebted to the indefatigable industry and scientific attain- 
meuts of Messrs. Harrison, to whom, I need scarcely 
remark, is due the information I am called upon to supply.” 
We may as well observe that the General Scott of whom 
we are now speaking is not the General Scott of the Albert 
Hall, though we believe both these gentlemen belong to the 
same family. It is as well to make this explanatory 
remark, as the press have to some extent fallen into the 
mistake that there isa dash of “ South Kensington” in the 
Air-Gas Light Company. As some people have a singular 
knack of disparaging everything which is supposed to hail 
from South Kensington, we will just help to take this one 
stumbling-block out of the way. 

The whole of this marvellous air-gas process consists in 
drawing or forcing atmospheric air through a liquid com- 
posed of mineral oils mixed with gums. The air 
treated, being impregnated with volatile matters, passes 
into a gas holder, and is thence distributed to the burners 
So far there is neither difficulty nor mystery, and the thing 
is as old as the hills. The only question is as to the exact 
composition of the liquid. On the day of exhibition the 
patent was not completed, and, consequently, there was a 
lack of information as to the constituents of the stuff. 
There was a big bottle, with a pipe for the influx of air, 
which was sucked in by an exhaust. The air bubbled up 
inside to the surface of the liquid and was carried off into 
the gasholder, which acted as the exhauster, being raised 
by weights carried over pulleys. The holder being filled, 
the weights were taken off the pulleys, and a weight was 
placed on the - of the pet 4 it down. The 
“ air-gas” was thus forced up to an Argand burner, and 
there lit. By the side of this was another Argand burner, 
exhibiting the ignited gas of the Chartered Company, but 
—without a chimney! The want of a chimney glass was 
no detriment to the air-gas, which burned with a short, 
silvery, and brilliant flame. But the coal gas flared and 
looked dusky, being only partially consumed. None but the 
initiated were able to understand that if chimneys had been 
placed on each burner, as they ought to have been, the coal 
gas would have mounted up into a tall, brilliant flame, 
while the air-gas, although brighter, would have had a 
much smaller flame than the other, The experiment was 
ad captandum, and as such we protest against it. In 
another part of the room the air-gas light was exhibited in 
a long row of burners, all Argand, and all fitted with 
chimneys, but there was no coal-gas in contiguity. All 
these burners displayed a short though brilliant flame, and 
the chimneys were themselves short. 

We feel constrained to offer these honest criticisms, 
although we see that the invention is considered sufticiently 
matured for the formation of a company with a projected 
capital of £200,000, in 40,000 shares of £5 each. We do 
not wish tosay a word in discouragement of a really useful 
invention. We hope that this invention may prove to be 
useful ; but we fear its promoters are attempting to run 
before they have learned to walk. We must be allowed to 
say, with all due respect for the parties concerned, that the 
authorities whom they cite as having reported in favour of 
the invention are not sufficient to prove the case. Inven- 
tions very similar in their nature have been tried before ; 
but although promising well at first, they have failed in 
the end. Temporary success is so easily obtained ; but 
permanent success so often fails to ensue. For instance, 
one seemingly insignificant operation has hitherto proved 
fatal to processes of this kind. The heat of the burner has 
been found suflicient to decompose the hydrocarbon vapour 
or gas, thereby causing a deposit of carbon, which in the 
course of a few weeks or sooner has proved sufficient to 
interfere very seriously with the light. The more volatile 
the liquid the greater is the risk that this effect will occur. 
But there is also the question of economy. The Air-Gas 
Light Company appear confident of great cheapness in 
their process. This remains to be tested on a working 
scale, Their statements at present are that their best gas 
is of 40-candle power, and their second best of 30-candle 
power, and by mixing their gas with 16-candle coal gas 
they can produce a power of twenty-eight candles at a price 
very much less than that now charged for sixteen candles. 
We may observe that they have no residual products to sell. 
The whole of the liquid becomes vaporised, and all that is 
left at the bottom of the generator is a little fibrous 
matter. Thus there will be neither coke, tar, nor 
ammoniacal liquor. But it is stated that, owing to the 
extreme rapidity and continuity with which the gas can be 
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manufactured, storage is rendered unnecessary, so that 
under such a system there would be no great gasholders to 
frigkten timid people, who are determined to believe that 
coal-gas is of itself explosive. Of the purity of the air-gas 
we need have no doubt, so that if it were generally 
adopted we might get rid of the gas referees and the inter- 
minable “ —- question.” In truth, if the air-gas light 
is a success the results will be immense, and we shall be 
very glad if we can see half the expectations of its advo- 
cates fulfilled. It will be a glorious thing, indeed, if we 
can have a gas factory without noise, fire, or smoke, as 
we are now promised, the establishment having neither 
furnaces, retorts, nor gasholders ; while yas of 28-candle 
power and immaculate purity is supplied to our houses at 
two shillings per 1000ft.! Even Mr. Flintoff himself 
would be satisfied, and the gas agitation would die for 
want of a grievance to feed upon. 


SAFETY VALVES. 

Iy a former impression we noticed at some length a fine 
illustrated catalogue issued by the Novelty Ironworks, 
New York, and edited by Mr. W. P. Trowbridge. The 
latter portion of this work is devoted to an investigation 
of the action and construction of safety valves, the sub- 
stance of which we propose to place before our readers, 
believing as we do that it may be read with advantage, as 
a useful contribution to a subject about which much igno- 
rance and misapprehension prevail. 

When a boiler is fitted with two well-constructed safety 
valves, of what are considered ample dimensions, and 
loaded either by dead weights, or ievers and weights, it 
is commonly believed that the boiler so fitted is exempt 
from the possibility of explosion by undue pressure. This 
theory the Novelty Works reject as unsound, adopting 
instead the views propounded by Mr. Trowbridge in a 
paper read by that gentleman before the Connecticut 
Academy of Sciences. Mr. Trowbridge, after quoting a 
number of experiments to which we shall refer more par- 
ticularly presently, writes thus :—“These results show 
conclusively that the ordinary safety valve presents no 
real security. If the fires are kept up, and no other relief 
atforded than the self-action of the valve, the pressure in 
the boiler must continue to rise, and a few minutes’ inat- 
tention on the part of an engineer may result in an explo- 
sion. It is not necessary to such a result that the valve 
should ‘stick,’ or that the stem should be bent, for it is 
proved beyond question that the higher the pressure the less 
will the valve vise; and in not rising it simply obeys the 
action of the forces exerted against it.” This is an ex- 
tremely important statement, beyond question true. 
But Mr. Trowbridge very properly considers that in 
such a matter bare assertion carries little or no weight 
with it, and he therefore adduces proofs of its truth. 
The whole subject was carefully investigated by M. 
Burg, of Vienna, and it may be within the recol- 
lection of our readers that he published the results of 
his investigation ten years ago in the proceedings of the 
Vienna Academy of Science. M. Burg constructed a spe- 
cial apparatus by which he was enabled to measure with 
accuracy the actual rise of safety valves above their 
seats. He found that an ordinary din. valve rises 
according to the following laws: For boiler pressures 
of 121b, 201b, 351b, 451b, 501b, 60lb, 701b., 
801b., and 901b., the valve rises in parts of an inch 
1) iss x ass a5? ea Top thats respectively. It will be 
seen that there are certain small anomalies in these figures, 
the progressive diminution of rise of valve with rise of pres- 
sure not being quite uniform; hut enough is proved to enable 
us to establish the following rule, namely, that with average 
valves the rise from 10 ]b. to 40 Ib, is-j;in.; from 40 Ib. 
to 70 Ib., the rise is Jjin.; and from 70 1b. to 901b., the 
rise is ;4,in. We shall not attempt to give here any 
definite theory in explanation of these facts. It must 
suffice that they are facts with which every engineer has 
more or less to do, We may supplement them by calling 
attention to the circumstance, well known to every engineer, 
that pressures very much higher than the valves are loaded 
to, may be seen every day in boilers blowing off freely. It 
does not appear that the diameter of the valve has any 
practical relation te the rise, which seems to be solely 
determined by the pressure. It is possible, therefore, to con- 
struct an ordinary valve which will keep the pressure to a 
given limit, provided the generation of steam is not suffi- 
ciently rapid to cause a rise in pressure, which would, 
remarkable as it may appear, be none the less certainly 
attended by a reduction in the area of the orifice of 
escape. The higher the pressure the greater the dis- 
charge from any given orifice; but it so happens that within 
certain limits the reduction in the area of discharge round 
the valve is reduced in a proportion greater than can be 
compensated for by the increased rate of discharge proper 
to a higher pressure. It may be argued that if these 
things be true, a pressure could be reached at last at which 
the valve would not open at all; but there is no basis for 
this statement. The rise of the valve may be described 
graphically by a curve, to which a straight line represent- 
ing the shut valve is an assymptote, continuously ap- 
proached, but never reached, by the curve, and the pressures 
used in ordinary practice represent but a small portion 
of the length of such a curve. 

From the data before us it is ible to calculate the pro- 
portions of any valve which will discharge a given quantity 
of steam at a given rate, while, if this pressure be exceeded 
once, it will continue to augment, other things being equal. 
Professor Zeuner has investigated this question on a some- 
what different basis from that of M. Burg. He states that 
allthe steam of five atmospheres pressure thata tubular boiler 
with 500 square feet of heating surface is likely to produce 
can be delivered through an orifice of ‘59 of a square inch 
area.* Now, a valve blowing off steam of about 75 1b. on 
the square inch will rise not more than ;},in. from its 
seat. Let « be the diameter of a valve, which, rising the 

*As in the at py oz. it is difficult to find any tvo authorities 
who precisely as to the formule for the discharge of steam through 
an orifice of given area, it may be worth while to point out here that 
Professor Zeuner’s stat its are confirmed by the results of a series of 
experiments conducted fas years ago at the Novelty Works, the eva- 
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;4jin. from its seat, will give this amount of free orifice, 
the circumference will be approximately 3, and we must 
have 3.x 120="59 square inches, from which we find that 
the valve would have to be 23’6in. in diameter. This is 
an impracticable size. If we assume 6in. as the maximum 
diameter allowable, we find that to keep the boiler 
clear the valve must rise ,in. This, according to M. 
Burg’s testimony, is simply impossible with an ordi- 
nary valve. The results were so remarkable that, 
to confirm them, M. Burg carried out a second series 
of experiments to determine precisely the amount of up- 
ward pressure on the valve with given lifts and constant 
boiler pressures. We cannot give the results in a complete 
form, as they would take up too much room, but they 
went to show that, with a rise of = ,in., the pres- 
sure under the valve fell to only 51b., and with a rise 
of jin. the pressure fell to 1lb., the boiler pressure 
being 101b. With a constant boiler pressure of 65 lb. the 
valve could be got to rise ;in. from its seat only by 
taking weight off until the load was but 35 Ib. per square 
inch; and it was shown further that a rise of jin. corre- 
sponded to a load of but 7 lb. per square inch on the 
valve, 

From the foregoing it appears that, in order that a 
safety valve may deserve the name, it is essential that the 
load should diminish in a rapid ratio with the rise of the 
valve, or that the pressure should be brought to bear on 
the valve at a distance from its seat. The importance of 
the first principle has long been realised by engineers, and 
several valves Sore been patented which are intended to 
comply with the required condition. In our correspon- 
dence columns will be found a singularly elegant device for 
reducing the load as the valve rises, although the propor- 
tions adopted by our correspondent in his sketch do not 
appear to us to be the best that he could select. Mr. 
Trowbridge, however, suggests another arrangement, which 
is remarkable for its simplicity. Instead of reducing the load 
as the valve rises, he makes the latter take its pressure at a 
point far removed from the orifice by carrying down a cylin- 
drical projection nearly of the same diameter as the valve 
to the water level. In this way the pressure on the valve 
is scarcely affected at all by its removal from the seat. We 
are unable to say whether such valves are in actual use; 
but if not, they at all events deserve the attention of engi- 
neers. We may suggest another arrangement which would 
comply, we believe, with the required conditions to a con- 
siderable extent, The great objection to a valve of large 
area is of course the excessively heavy weights or exces- 
sively powerful springs which must be used with it. After 
all, however, valves are made of large diameter solely to 
get a large circumference. If an orifice, say, ‘59 square 
inches in area will serve to relieve a certain boiler, why 
should we be compelled to use a valve 23’6in, in diameter! 
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In the accompanying diagram we sketch a valve which, by 
properly proportioning the parts, would give this area of 
opening, the load, nevertheless, being only about that 
proper for a valve of one inch area. Whether the idea 
involved is or is not novel, we may add that we are quite 
unable to say. It will be seen that a casting is bolted to the 
top of the boiler, consisting of a box A, Fig. 1, in the top of 
which is made a circular opening about ‘lin. wide. This 
is shown by B in the plan, Fig. 2. The sides of this open- 
ing are made very thin, and faced and scraped true at the 
top edges; on these faces rests a ring of brass or gun-metal 
similarly scraped. The ring is held down by a small spring 
or weight inside the box. If constructed and loaded care- 
fully such a valve would, we believe, “ay of with most of 
the requirements of a good valve, while the cost would be 
moderate. 

As we have already said, there are a large number of 
safety valves from which to choose, nearly all better than 
either the ordinary dead weight or lever valve. The use 
of such valves is increasing, and we venture to hope that 
the days of the ordinary so-called safety valve are num- 
bered. The casualty on board the Senegal, referred to in 
our last impression, is sufficient of-itself to dispose for ever 
of the claims of the dead weight system to consideration. 
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ville, to whose exertions is largely due the amelioration in the con- 
dition of the children working in brickfields, 
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The Battle of the Gauges Renewed. By R. F.Farnuiz, C.E. 
London: Effingham Wilson, 1872. 

Mr. Farruie in this little volume discusses very fully, 
though tersely, most of the arguments which have been 
urged from time to time against narrow gauge railways, 
taking for his text a report by General Buell, formerly of 
the United States army, in which he recommends the 
adoption of a gauge of 3ft. Gin. in preference to that of 
4ft. Stin., or that of 3ft. for the Texas Pacific Railway, a 
line extending from the valley of the Mississippi to the 
Pacific, a distance of about 1500 miles. It seems that a 
Mr. Seymour has been employed by the railway company 
to report on General Buell’s report. Who Mr. Seymour is 
we do not know, nor is any re anal on the subject to 
be gained from Mr. Fairlie’s work, so that we are entirely 
unable to say how much weight should be attached to his 
opinions. Mr. Fairlie writes, too, under the disadvantage 
of not being acquainted with General Buell’s report, which, 
he says, “TI regret I have not seen ;” and he is therefore 
obliged to be content with Mr. Seymour’s summary of it. 
As, however, the summary appears to be tolerably full and 
accurate, the disadvantage is probably not very great after 
all. General Buell gives the five following reasons for 
recommending the adoption of the 3ft. 6in. gauge in 
preference to that of 4ft. 8}in. :—First, that in the construc- 
tion of the road bed, &c., of the latter the difference will be 
80 per cent. in excess of that of the narrow gauge road ; 
secondly, that in the construction of the superstructure the 
cost will be 45 per cent. in excess ; thirdly, that with 
proper rolling stock a speed of thirty-five to forty-five 
miles an hour can be obtained with perfect safety on the 
narrow gauge ; fourthly, that in the construction of rolling 
stock the difference will be 50 to 55 per cent. greater than 
that of the stock required for the narrow gauge ; fifthly, 
that in “the loaded train, of mixed freights and cars on 
the 3ft. Gin. gauge the percentage of dak weight to load 
will be about ;47;, while in a similar train on the broad 
gauge road the percentage of dead weight to load is about 
ii,” My. Seymour takes exception to every one of these 
propositions. Mr. Fairlie has replied in a very satis- 
factory way to all Mr. Seymour's criticisms, and he 
supplies numerous diagrams in illustration of his 
arguments. The book is so compact, and the sub- 
ject discussed so large, that it is impossible to present 
our readers with a summary of its contents. It is a 
summary itself. All the arguments used by Mr. Seymour 
are of the old and well knéwn type, and the replies given 
by Mr. Fairlie of necessity are old also. Notwith- 
standing, the work will convey some information 
even to those who are already well up in the contro- 
versy which has now lasted for some years concerning 
railway gauges, and it will be found an extremely 
handy work of reference, containing, as it does, ina very 
compendious shape, almost all that can be said worth saying 
on both sides. 

We allude to narrow gauge with considerable trepida- 
tion, knowing, as we do, that a word on the subject 
is sufficjent to let loose a score of correspondents ready to 
rend each other in the arena of our correspondence 
columns. Nevertheless the subject is one of very great 
importance, and deserves that full and frank discussion, which 
it seldom or never receives. Indeed, at present it does not 
appear that the disputants have any kind of argument 
in common, and so long as affairs remain in this condition 
it is very improbable that the relative merits of the two 
systems can be satisfactorily decided. Every man has his 
own opinion on the subject. Every man can back up his 
opinions with arguments sound enough as far as they go. 
Every man unfortunately can refer to facts in support of 
his theory, and thus all that concerns broad and narrow 
gauge is mixed up in nearly inextricable confusion. We 
find, on the one hand, highly competent engineers de- 
nouncing narrow gaugeasa humbug. We find, on the other 
hand, equally competent engineers constructing hundreds, 
nay thousands, of miles of narrow gauge railway ; but 
we do not find that any man has approached the subject 
recently in the calm spirit so desirable in any philosophical 
inquiry. It may be urged that this is not a philosophical 
but a pecuniary question. To this we object. There is a 

hilosophy of money as well as of mechanics. Whether a 
fine will pay or not is the primary question to be de- 
cided. It can only be answered by stating that, if the line 
is not suitable to the requirements of the people who wish 
to use it, it will not pay ; that if it costs too much to make 
it will not pay ; and that under no circumstances will it pay 
if the management is deficient. These three pro itions 
represent absolutecertainties. On the other hand, a line may 
be suitable to the wants of those for whose use it was 
intended ; it may have been made at a very small cost, 
and may be exceptionally well managed, and yet it will 
not pay because the traffic is too small. This also is a cer- 
tainty. In the “Battle of the Gauges,” as Mr. Fairlie 
not improperly styles the existing contest on the sub- 
ject, all these propositions, instead of being kept dis- 
tinct, and each being assigned its proper place, are 
jumbled up together. An argument based on small 
traffic is answered by one on good management; an 
imputation of inefficiency is dismissed by the reply 
that a given line is efficient enough; and so the war 
rages with varying success, while impartial men look on 
and sigh for the folly of human nature. It would be — 
less within reasonable limits to attempt to disentangle this 
twisted skein. Even Mr. Fairlie, with all his knowledge 
of the subject, has been unable to do it in the work under 
notice, because he has been trammelled by the nature of 
the charges urged against the narrow gauge system by Mr. 
Seymour. But we may avail ourselves of the publica- 
tion of Mr. Fairlie’s book to endeavour to mark out the 
course which those interested should pursue if they really 
wish to gain anything by discussion, and to explain the 
conditions which should guide the engineer in the selection 
of a yauge. 

The first argument invariably urged by the advocates of 
narrow gauge is that a line constructed on their system 
must cost less than a line on the broad gauge. This pro- 
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ition is a ntly self-evident. 
par re Pe rap aienent as being true, and only 
ask how much less, The. men of the broad gauge, when 
they are not impartial, however, will not accept this propo- 
sition as being true. They assert that a 4ft. 8}in. or even 
a 5ft. Gin. line can be made for just as small a sum as the 
narrow gauge, and it matters nothing that the narrow 

uge men bring figures to prove that they are right. The 
Cae gauge people reply either by citing the case of some 
other railway or by giving a lot of figures to prove that 
they are right. Abundant examples of this style of discus- 
sion may be found in Mr. Fairlie’s book. Indeed, the 
literature ef the subject abounds with it. We dismiss this 
line of so-called reasoning at once as being unworthy of men 
of science. It is certain that in any given line of country 
it is cheaper to make a 3ft. or 3ft. Gin. road than it is to 
make a 4ft. Sin. or 5ft. Gin. road over precisely 
the same route. This fact is really beyond all 
dispute. It can be tested at any time by taking 
the opinion or even the tender of a contractor ; and we 
should advise any engineer who, laying out a line, is uncer- 
tain what gauge to adopt, to invite tenders for the con- 
struction of the line on either the broad or the narrow 
gauge, and tocompare the results. By prohibiting discussion 
on this foregone conclusion we can narrow the ground of 
argumenta little. The next point,then, to be decided ishow 
much less will a narrow gauge line cost than a wide gauge 
line? It is, we submit, quite impossible to give a general 
answer to this question. One authority says that wide 
gauge must cost £1000 more per mile than its rival. 
Another reduces the difference to £300. Such statements 
are of no value whatever. How much or how little 
can be saved is only to be settled by those who have sur- 
veyed the route and prepared designs for the construction 
of the two types of road. There are circumstances and 
conditions under which the narrow gauge would cost very 
nearly as much as the broad gauge. There are other cir- 
cumstances and conditions under which the difference 
would be very considerable indeed. It is unnecessary to 
define these conditions ; they are pe to every civil 
engineer. The assumption that either broad or narrow 
gauge possesses some specific property which renders it the 

st possible, under all circumstances, is absurd; but the 
absurdity is put into print day after day and week after 
week. Disputants who are much interested in the subject 
would do well, therefore, in discussing the merits of their 
opinions, to select particular routes; to obtain sections of 
the road carefully plotted ; such information as is avail- 
able concerning the physical characteristics of the country 
= through; and, with these things before them as a 

sis, argue fully and fairly the question of the relative 
cost of the two systems. Unless the estimate is made in 
this way it should not be made at all. 

Even those advocates of the broad gauge who admit 
that a narrow gauge line costs less money per 
mile, maintain that the saving is dearly bought, the 
narrow road being inefficient in a proportion far greater 
than corresponds to the saving effected in first cost. It is 
impossible to find in the whole range of scientific discus- 
sion a subject about which more nonsense has been 
talked, and printed, and written, than this. On the one 
hand, we have injudicious partisans of the narrow gauge 
asserting that a gauge of 3ft. Gin. would be sufficient for 
a main trunk line like the London and North-Western ; 
while, more absurd still, we have on the other hand men 
putting down lines 5ft. 3in. gauge in sparsely peopled 
colonies. We have stated that, unless a line be suitable to 
the wants of those using it, it cannot be made to pay. If 
a line 3ft. 6in. wide will not suit the wants of a district or 
a country, by all means let it be rejected; but no one can 
tell whether it will or will not until he knows what these 
wants are. An instructive commentary on the mistakes 
which may be made in neglecting this truth is supplied by 
a passage in a Victorian Government paper just printed, 
entitled, “ Further Correspondence on Broad and Narrow 
Gauge Railways.” At page 21 will be found a report on 
the Queensland Railways, ‘by Mr. Francis Longmore, from 
which we make the following extract :— 

As the working expenses of the Queensland railways bear an 
enormously high ratio to the earnings (about 85 per cent.), I made 

ul observations on the subject, and, from all the information 
I could gather, I find that this state of things arises from the fact 
that there is comparatively little business for the trains to do. 
For example, the average weight of goods carried on the South- 
West Railway per train, running the distance open (188 miles), is 
9 tons 18cwt., and the average number of passengers is 155. And 
upon the thirty miles open of the Great Northern Railway, the 
average weight of goods carried per train is five tons, and the 
average of passengers is 117. So that when it is taken into con- 
sideration that there are certain fixed expenses connected with 
every railway that is open for traffic, there need not be any sur- 
prise that the results are so unfavourable. In connection with 
the above, I may state that Mr. Lowe, the traffic manager, assured 
me he could, with a comparatively small addition to the traffic 
charges, easily do eight times the work with the railway that is 
being done at present. The true cause of their want of success 
lies in the fact that nearly the whole carrying business to be done 
by them is sending forward provisions and stores to squatting 
stations, and carrying back wool and sheep ; also there being little 
or no cultivation along the whole length of the line—nor is there 
likely to be much ; for although a very large area of land on both 
sides of the railway is eminently fitted for cultivation, I was in- 
formed that it had all passed into the hands of a very few indi- 
viduals, who are using it for pastoral purposes only. A further 
fact in connection with their ial failure as a financial trans- 
action should be stated—namely, that although the area of Queens- 
land is about eight times that of Victoria, the population is only 
about the one-sixth (120,000). The four principal towns on the 
South-Western line are Ipswich, Toowoom Dalby, and 
Warwick ; their united population is under 11,000 inhabitants. 

The gauge of these railways is 3ft. Gin., and yet the 
country is so difficult that seventy-eight miles of line have 
cost £14,000 per mile. The question arises as to whether 
under the circumstances it was advisable to construct a 
railway at all; but it would be certainly improper to argue 
from the facts that a 3ft. Gin. line must cost as much as 
one of our main lines—either the Great Western or Great 
Northern. Mr. Longmore states thatif a gauge of 5ft. 3in. 
had been adopted the road would have cost four times as 
much as it did. It is probable that any engineer who had 
realised how small the traffic was likely to would have 


adopted a track only 2ft. Gin. wide, with a very considerable 
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saving in first cost and working expenses. Those who 
argue that such narrow lines cannot possibly meet the 
requirements of any country will do well to take to 
heart Mr. Longmore’s statement of the amount of traffic 
given above. 

Another mistake into which the opponents of narrow 
gauge continually fall lies in estimating the capacity of a 
line by that of a single train. This is completely erro- 
neous. The power of a line to transmit goods and passen- 
gers is not determined by train capacity alone, but by the 
capacity and number of the trains. Very few lines in any 
country are worked up to their full capacity. If it is found 
that three trains each way in a day will not, if made for the 
narrow gauge, accommodate the tratiic, the remedy lies not 
in making a wider line and so increasing the carrying 
powers of each train, but in augmenting the number of 
trains. And this may on most colonial lines be done with- 
out adding to the rolling stock, unless, indeed, the quantity 
of that has been kept down to a dangerously low limit. 
When a line is traversed by all the trains it will accommo- 
date in the twenty-four hours, and not before, is it time 
to contemplate increasing its capacity by augmenting its 
width. ' 

Another favourite argument in favour of broad gauge 
is that light rolling stock can be used with it to just as 
much advantage as on a narrow road, This is theory. In 
practice nothing of the kind is done. We presume that if 
it was found advantageous to use light stock on wide roads 
it would have been used; but those who have given much 
attention to the subject know that there are difficulties all 
but insuperable in the way of carrying this scheme 
into practice. If a traffic manager is provided with 
big wagons he will be tempted to load them now and 
then to their full capacity, and, as a result, they will 
be broken down. It is impossible to build a broad gauge 
wagon or a broad gauge passenger carriage of full size and 
to keep its weight and strength the same as that of a simi- 
lar vehicle of smaller capacity. If the broad gauge dimen- 
sions are retained there must either be broad gauge weight 
or a loss of strength; and thus, while we retain the power 
of carrying heavier loads than would be possible on the 
narrow gauge, we use a vehicle absolutely much weaker 
than the narrow gauge wagon or carriage designed to carry 
a much lighter load. If, on the other hand, we keep down 
the capacity of the broad gauge wagon, why use broad 
gauge at all? 

The strong point with the broad gauge men is, of course, 
the break of gauge, but the argument, such as it is, does 
not apply at all to new countries, and it scarcely applies 
to countries in which thousands of miles have to be made, 
while a hundred miles or so, and no more, are already 
open. On all that concerns the rolling stock for working 
narrow gauge lines we can heartily commend Mr. Fairlie’s 
book to our readers, He handles the subject well and 
practically exhausts it. We mayaddthat although hestoutly 
discusses the questions raised by Mr. Seymour, he does so 
in a spirit which displays a good feeling all too rarely met 
with by those who have made themselves familiar with 
the details of the modern “ Battle of the Gauges.” 





THE GERMAN EMPIRE AND THE VIENNA UNIVERSAL EXHIBITION. 

The new German empire is making extraordinary exertions to 
occupy a conspicuous position at the forthcoming Universal Exhi- 
bition at Vienna next year. Not only has the Government under 
taken to defray almost all expenses, for which purpose the 
imperial Parliament has voted a large sum of money, but the 
Imperial Commission at Berlin has also offered facilities to the 
German exhibitors which entirely throw into the shade our own 
country, the British Commission for the Vienna Exhibition being 
practically without any fund whatsoever to render the least 
assistance to English exhibitors, 

RaILway EMIGRANTS IN NEw ZeaLanp.—The Marlborough 
Press, a New Zealand newspaper, gives the following notice of the 
arrival of the first batch of emigrants sent out by Messrs. John 
Brogden and Sons to work upon the New Zealand railways, and 
of the mode in which their wants upon landing were supplied. 
** As night drew on, and twilight faded into darkness, it was felt 
that no such thing as personal inspection could take place, and 
conclusions would have to be arrived at from the manner and 
conversation of the new comers. When the Rangatira made fast 
to the wharf a rush was made to see what could be seen, and this 
was very little; but the immigrants, perhaps judging from the 
sound of the voices that reached them, imagined they would be 
well received, and gave vent to several ringing English cheers, 
such sounds as are seldom heard except from new arrivals or in 
the old land. 
proper distribution of the labourers, their wives and children, at 
once stepped on board, and, in a systematic manner, billeted 
every individual, thus preventing a considerable amount of trouble 
and confusion. When this part of the proceedings was concluded 
the passengers were allowed to land, which privilege they quickly 
availed themselves of, making, at the same time, characteristic 
remarks about standing once again on something solid. After 
they had all landed, and were congregated together on the wharf 
previous to being domiciled, every dialect spoken in England, from 
the Northumbrian burr to the Cornish snap, could be detected ; 
and even wider latitude than this could be given, as the tones of 
Anglicised Germans could be caught in the buzz of the voices. 
The parties to whom the task of selecting the emigrants had been 
left performed their work in a most cosmupolitan spirit, in 
selecting men without distinction of county, The men, as far as 
could be seen in the dim light, were different entirely from the 
ordinary typical navvy ; instead of being loud of voice and rude of 
speech, they were just such a lot of men as could be met with on 
any market day in the midland counties. Accepting the discom- 
forts of their position with a laugh, they made merry over the 
little inconveniences they were subject to, instead of growling and 
adding to their temporary troubles. Some time after the passen- 
gers had been shown the places that had been provided for their 
present accommodation, numbers took to strolling about the 
streets, and some in their newly acquired liberty may have 
indulged too freely of the cup that cheers and inebriates ; if such 
was the case, they created not the slightest disturbance, and but 
for the fact of there being the sound of more foot-falls awakening 
the echoes of the streets, no one could have told that such a 
number of people had been added to our population. We cannot 
conclude without giving a word of praise to J. Brogden and Sons 
for providing so well and amply for the housing and la- 
tion of the new arrivals, There was no hitch, no hurry, no 
disarrangement of plans ; and everything worked so harmoniously 
that the men, women, and children were conveyed without delay 
from the steamer in which they arrived to the houses prepared for 
them, in which cheerful fires were burning and provisions in 
quantity stored, The thoughtfulness of somebody in having 
gre fires deserves mention, as the warm glow must have 
felt to many like an hospitable welcome ta the land of their 
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SourH Kensincron Museum. — Visitors during the week 
ending October 12th, 1872 :—On Monday, Tue , and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 14,055; Naval and other 
collections, 1269; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 5 p.m., Museum, 2033; Naval and other 
collections, 55 ; total, 17,412 ; average of corresponding week in 
former years, 13,618; total teens the opening of the Museum, 
12,000,119. 

EXPERIMENTS AT THE LEICESTER BoroUGH SEWAGE WORKS,— 

On Friday last there was a gathering of scientific men at the 
Borough Sewage Works, Leicester, to witness in operation thedrying 
apparatus of Messrs, Milburn and Co, The apparatus consists of a 
hot hearth of sheet iron heated bya femneentine placed beneath it. 
On this table there travels a framework of transverse iron laths 
Gin, to 12in. apart, and fitted with pulverisers, so that it looks like 
a Venetian blind laid flat upon the ground. As this framework 
moves to and fro (Gin. one way and Gin, the other) it varies its 
motion with its journey; in its downward journey the *- of each 
lath scrapes the iron table so as to prevent caking, but as it 
journeys upwards they acquire by the agency of a series of cranks 
. p< og motion, the Importance of which will be seen 
yy anc Vv. 
to describe in what manner it acts. The solid sewage, thick and 
slab, flews in at the upper end of the hot hearth, and the frame 
making its undulatory motion upwards, the matter is cut by the 
first lath, and on the return of the frame is carried 6in. down 
the hot iron floor. The frame then goes back so that the first 
lath may take another slice off the solid sewage, while that 
which it has left in front is taken in the rear by the second lath, 
and is so carried between parallel and parallel until it has passed 
over the whole length of the heated floor, being dried and triturated 
in its passage from one space to the other. On arriving at the end 
of its journey it is in a fine powdered condition, and altogether 
inodorous, so that it may be packed into sacks and sent to any 
part of the country. Eight tons of the thick sludge yield about 
About four hours intervenes 
between the time at which the sewage gets upon the hot hearth 
and the time when it leaves it. The machine is capable of drying 
from 24 tons to 28 tons of sludge in the four-and-twenty hours, 
yielding from 3 tons to 4 tons of the dried and powdered manure. 
The furnace consumes somewhat less than a ton of slack coal per 
twenty-four hours, which costs at Leicester, in ordinary times 
about 8s. per ton, but is at present selling at about 12s, a ton. 

THE SCIENTIFIC AND MECHANICAL Society, MANCHESTER. —The 
fifth monthly meeting of the session of the above Society was held 
on Wednesday last, the 2nd inst., at the Trevelyan Hotel, the 
mogrn in the chair. The following gentlemen were elected 
members of the Society :——Messrs. RK. L. Mestayer, C.E., C, J. 
Allport, M.E., Frank Spence, Peter Spence, John Gilchrist, Peter 
Hart, Ivan Levinstein, James Nalder French, chemical manu- 
facturers ; Theodor Grosse, Charles Waring, C. 8. Allott, Alex- 
ander McKenzie, mechanical engineers; E. A, Axan, N, Cart- 
wright, and A. Esilman. The hon, secretary reported that the 
special committee which had been elected at the last meeting to 
devise some improvements and reorganisation scheme for the 
Society had held four sittings, at the first of which it was decided 
that no decisive steps be taken until a sufficient number of efficient, 
experienced, and influential gentlemen, representing the sections 
to be at present organished, were added to the committee. Depu- 
tations were consequently appointed to wait upon gentlemen in 
the engineering and pb wrofession, who succeeded to add 
Messrs. Mestayer, C.E., Allport, M.E., Frank Spence, John Gilchrist, 
I. Levinstein, P> Hart, and J. N. French, chemical manufac- 
turers, as members to the committee. At a subsequent sitting it 
was resolved that sections be formed—at least, one additional, 
viz., chemical section. Also that a reference library, reading- 
room, and museum be established, and that the meetings be so 
arranged that all sections met on different days, so that each 
member might attend any meeting he pleased. It was hoped that 
other sections would be formed in due course, The next busi- 
ness of the special committee would now be to construct as 
efficient a code of regulations as could possibly be done, and that 
was at present under consideration; and at the next monthly 
meeting, which was also the “‘ general half-yearly meeting,” the 
committee would be prepared to lay a complete arrangement 
before the Society for approval. The committee thought it also 
desirable that the Society should be known under a more suitable 
name in future, but as the utmost importance was attached to 
this consideration, no resolution had as yet been come to. The 
chairman then called upon Mr, Hacking to read his paper “‘On the 
Ventilation of Mines.” He said there were now about 30,000 coal 
mines in the United Kingdom, from which the enormous quantity 
of 120,000,000 tons of coal were raised annually, The depths at 
which these black treasures—constituting such an all-important 
ingredient in the wealth of this country—were stored varied very 
much, the deepest workings in this country being the Dukinfield 
and the Rosebridge collieries, near Wigan, which latter had a 
depth of 2418ft., and the average temperature was about 95 deg. 
Fah, The danger attending the getting of coal was very great ; this 
was partly due to the peculiar position in which the miner was 
placed, and partly to the terrible agencies reigning at these depths, 
A great difficulty was to obtain an efficient supply of pure air, for 
which mechanical means had almost invariably to be adopted. A 
very common mode of ventilation was by means of one, two, or 
three shafts; at or near the bottom of one—the upeast—a fire 
was kept which rarefied the air above, in consequence of which 
new air rushed in from the downcast, which had to make its way 
through the workings, and lastly to the fire. The life of those 
employed in the pits was much endangered by what was called 
** firedamp,” which was light carburetted hydrogen (C, H,) mixed 
in certain proportions with oxygen, or, what was the same, atmo- 
spheric air. The zas itself, which issued from the pores and 
crevices of the oni was inexplosive ; but if atmospheric air con- 
tained more than 74 pervent. and less than 15 per cent., the re- 
sults were most terrible if that mixture came in contact with a 
naked flame, when it would explode. The supply of pure air was, 
therefore, required to be very ample, in order to keep the mixture 
below the explosive point. As a rise in the barometer indicated 
a decrease in the pressure of the atmosphere, a larger quantity of 
the gas would always be liberated when such a rise took place, 
and he suggested registering barometers, which might be made to 
actuate an alarm as a safeguard. Mr. Hacking was just alluding 
to the use of fans for ventilation when the time arrived at which 
it was arranged that the subject should drop and continued at a 
meeting in the ensuing session. Mr, Lynde then introduced the 
discussion on Sir William Fairbairn’s new patent high-pressure 
boiler, which he illustrated by a good photograph and sketches 
on the black board, confining his remarks, however, to structural 
arrangements only. The boiler, which is intended to carry much 
higher pressure (about 150 Ib. on the square inch) as has hitherto 
been attained in the Lancashire and Cornish boiler, is already 
tolerably well known to scientific readers, illustrations and 
descriptions having appeared in THE ENGINEER to 19th) and 
other journals. It is essentially what is techni ly, known as 
‘French boiler,” ‘‘ Woolf boiler,” ‘‘Elephant boiler,” or “\Bouilleur 
boiler,” with this material difference, however, that each of the 
two hottom tubes have internal flues containing the fire-grates, 
the same as a Lancashire boiler. These flues, which form an 
annular waterspace through the whole length, are so id 
that for the purpose of cokes § loosening a few bolts they 
may be withdrawn from the tubes, which latter are about 3ft. 
in diameter, communicating with one another, The entire 
circular shell constitutes heating surface. Hosts of questions 
were asked with regard to constructive detail, relative value of 
evaporating surface, &c.; but the object of the discussion being 
merely to ventilate the opinion and probable experience of the 
members, only few questions could be satisfied, no paper having 
been prepared for the purpose, Various advantages and draw- 
backs were pointed out, but no defined decision was came ta, 


Such being the apparatus we shall now endeavour 
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Grants and Dates of Provisional Protection for Six Months. 


1755. Jouw Po.rock, Walbrook, London, “Improvements in the manu- 
facture of envelopes and wrappers. "—l1th June, 1872. 
2519. JoHN Garrett TonavE, South g8, London, “ Improve- 
ments in the manufacture of needle and perfumery boxes or cases, and 
Fd useful or fancy articles.” -- A communication from Théod 





2886. Georce RypiLt, Grove House, Dewsbury, Y' 
ments in hydro-extractors or centrifugal for o 
applying motive power for the purpose of draining a and 


and vegetable substances, earths, and com; 

2887. ALFRED CHAPMAN, Whitehall Club, nw range ps 
apparatus for vie age yd and ood a tents cane ju 
saccharine solutions, and for the evapora’ 

2888. BensamMin JoHN KeERRiIpGE, Wimborne, Deistehire, “ Improve- 
ments in Sa or appliances for lowering boats from ships and 


other v. 
2889. EDWARD Tuomas Huoues, Chancery-lane, London, “Im 


, “ Improve- 
and 


vements in 
and other 





os Paris.—24th 4 t, 1872. 

2606, BRaprorp Leste, Surbiton, Surrey, ‘‘An improved method of 
jointing rails.”—-2nd September, 1872. 

2627. Joun Evior Henvey, Bromley-street, are, London, “ An im- 
provement in bird cages. 4th September, 1872 

2630. James WiLt1aM Po.tiarp, Mincing-lane, London, Joun ScHortEL, 
Mark-lane, London, and ALEXANDER Butet, Merchant-street, Bow, 
London, “ Improvements in the treatment of spent oxides of iron for 
the purpose of extracting cyanides.” 

2634. <CHaRLEs Tapp, Mexbrougb, Yorkshire, “‘ Improvements in stoppers 
for bottles,”—4th September, 1872. 

2648. ALEXANDER CAMPBELL DuncAN and ARCHIBALD Duncan, Manchester, 
we in the production of Turkey red."—6th September, 

in 

2658. Bensamin Peake, Coventry, Warwickshire, ‘‘A new or improved 
woven material or fabric suitable for the dresses of ladies, for trim- 
mings, and other similar purposes, and mode of weaving the same.”— 
7th September, 1872. 

2686. Puitip MICHAELIS, Great }eggmnnee tga buildings, London, 
“Improvements in y bottles.”—A communi- 
cation from Jules Becker, Paris. —Tith September, 1872. 

2714. Jonn HENRY Jounson, Lincoln’s-inn-fields, London, “‘ An improved 
portfolio or case for containing valuable papers and documents.”—A 
communication from Louis Charles Leonce Chamoiiin, 

2720. MaximILien Evrarpb, Sorbiers, near St. Etienne, Loire, France, 
‘* Improvements in washing coal and minerals, and in apparatus 
employed therein.” 

2724, Samuet Jacop WeEtLs, Monkwell-street, London, “ Improved shirts 
and attachments thereto.” —13th September, 1872. 

2749. FREDERIC EpwaRD Epen Hooper, Sutherland-place, Bayswater, 
London, “ Impr n 'y for utilising and economising 
the motive power of water or other oo and apply ing the same with 
augmented force to the purposes of setting machinery in motion, and 
to execute other work.”—17th September, 1872. 

777. Joun Taytor, Newchurch, Lancashire, ‘“‘ Improvements in steam 
i pumamem tee September, 1872. 

2814. Ropert Kinc, Wolverton, Bucks, ‘‘An improved gas regulator, 
— may also pe used to regulate the flow of water and other 

uids.” 

2815. CHarLes Owen, City-road, London, ‘Improved means for the 
— prevention of accidents in railway tunnels,”—24th September, 
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283 28, , Jou Martin and Joun MENEELY Hareer, Ballymacarrett, 
Down, Ireland, ‘* Improvements in compound steam engines.” 

2829, Joun SHIELDS, Perth, N.B., “ peer 2 in combing fringes of 
textile fabrics, and in the hi ti near! therefor.” 
2831. Wituiam Rowert Lake, ~Southampton- buildings, London, “ Im- 

provements in ery | —A from William 
7 a, Lincoln and iliiann Anderson Rayer, Boston, Massachusetts, 








2833. Epwarp Tuomas Huoues, Chanvery-lane, London, ‘‘ Improved 
modes and a) I igor for printing, impressing, or enamelling on paper, 
glass, crys ood, porcelain, and all descriptions of materials.”—A 
communication from Amédée Auguste Wilbaux, Rue du Progris, 
Brussels. 

2835. SaMUEL Mayatt, Oldham, Lancashire, and Isaac SmitH, Haywood, 
Lancashire, ‘‘ Improvements in machinery for roving, spinning, and 
doubling.” 

2837. Hunter Heyry Mu ee, Staple-inn, London, “A new or im- 
proved loom for weavin mbroidered work or tapestry. ”—A communi- 
cation from Ernest Nicola Baudot, Lille, France. 

2839. GeorGe SINGLETON HILL, Derby, ay its 


hia} 


for dividing, and incorporating liqu rand 
aeriform “matters, “and - for the evaporation and rdatilbeticn 

fluids and the "—A Prem No 
from Charles J i Schultze, Vienna, ‘Austria. 








2890. CHARLES Frepenic GunpEx, ae & hire, “ Imp its 
in 5) safet; ves for steam 
2891. one ae Am AREaPEARE ALLaRDyce, Fordington, Dorsetshire, 


“‘ |mprovements in closets , commodes, privies, and such like.” 
2893. JEAN MARIE Lascue, B e Paris, ‘‘ Improve- 
ments in impermeable fabrics or ‘materials for hangings and other 





2805. Epwarp Tomas Hucues, Chancery-lane, London, “‘ An improved 
mode of jointing and fastening together the ends of the rails or bars 
of railways.”—A communication from Edward Kerochmann, Mogilno, 
Prussia. 


2896. Witperrorce Bryant, Fairfield, Bow, Middlesex, ‘‘ Improvements 
in the treatment of splints for matches.” 

2897. Henry Bessemer, Denmark Hill, Surrey, “ Improvements in the 
construction of sea-going nger steam vessels.” 

2898. ALEXANDER MELVILLE CLARK, vp ee London, “ Improved 
apparatus for punching the cards of Jacquard mechanism.”—A com- 
munication from Eugene Vincenzi, Jose , sen., Joseph 
Gaillard, jun., and Edward Gaillard, Paris.—1st October, 1872. 

2900, EDWARD GRIFFITH Brewer, Chancery-lane, London, “Improve- 
ments in the construction of at studs or buttons.”—A communication 
from Charles Denis Segoffin, Rue St. Appoline, Paris. 

2901. WALKER WHITTLE, Whitehaven, Cumberland, ‘ Improvements in 
the construction of boilers.” 

2902. Jonw Taylor DaviEs, | Liverpool, “Improvements in curing and 
packing hams and bacon.”—A communication from Isaac Atkinson, 
Hamilton, Wentworth, Ontario, Canada. 

2903. MicuaeL Henry, Fleet-chambers, Fleet-street, London, ‘‘ improve- 
ments in sewing machines.”—-A communication from Marie Ernestine 
Bourdin, Boulevart St. Martin, Paris. 

2904. Wittiam Renny Watson, Glasgow, Lanarkshire, N.B., ‘“ Improve- 
ments in the treatment of fibre-bearing plants, and in the machinery 
or 2005, Wiutias employed therefor.” 

boomy TORNER, | seanconene Lancashire, and JoHNn PRipmorE, 

ts in the construction of carding 

pon for carding samen cotton and silk waste, and other fibrous 
materials.” 

2906. Witt1aM Ropert Lake, South It London, “Im- 

rovements in wheels for vehicles.”—A communication from’ Albert 
vingston Blackman, Cross Plains, Tennessee, U.S. 

2907. Tuomas Cox and WILLIAM HOLLAND, Birmingham, “ Improvements 

in the manufacture of runners and top aataies for umbrellas and 





hyildd 





2908. Hunrer Henry Murpocn, Staple-inn, London, ‘‘ Improvements in 
self-acting mules.”—A communication from Messrs, e and Co., 
Verviers, Belgium. 

2909. CHARLES AvGust ConsTANTIN EcKHOoLD, Green-street, Leicester- 

uare, London, “Improved means and apparatus for measuring 
distances, altitudes, and angles,” 

2910. Wittiam CamMpBeLt, Ashfield-terrace West, Newcastle-upon-Tyne, 
“Improvements in furnaces for steam boilers and other furnaces.”— 
2nd October, 1872. 





Invention Protected LL A Six Months on the Deposit of 
Complete Specification. 

2950. Tuomas GREENER, tenting Durham, and eae Ets, Gates- 

head, Durham, “‘ Improvements in the manufacture of iron and in the 





in 
motive power,:2nd in machinery or apparatus for ‘the same. ok 
September, 1872. 

2840. Ropert JOHN Lams, Glossop, Derbyshire, and JAMES HENRY Gar- 
rortH, Dukinfield, L "3 8 in fuel 

2841, WILLIAM THOMAS Svca, Vincent Works, Vincent-street, Westminster, 
“Im ——_ in apparatus for regulating the Sou of gas.” 

2848. WILLIAM HoLiway Fe.tows, Kenton-road, Sout. | Hackney, London, 
“Improvements in the facture of for smoking 
purposes.” 

2844. Georce Picort, Otley, near Leeds, Yorkshire, “‘ Improvements in 
wringing and mangling machines 

2845. FREDERICK WALTON, Staines, Middlesex, “ Improvements in 
oxidising oil, and in machinery to be employed ‘for that purpose.” 

2847. CHARLES WEIGHTMAN Harrison and ALFRED Horatio HaRRIsonN, 
High Holborn, London, ‘Improvements in combining atmospheric 
air and ce ain gases for lighting and heating purposes.”—26th 
September, 1872 

2849. STEPHEN Lewy, Poole, Dorsetshire, ‘‘A combined thrashing and 
stacking machine.” 

2351. Wittiam Epwaep Wiev, Birmingham, ‘ Imy ts in 

“Improvements in apparatus 


pens and in penholders.” 
Henrik Ramsten, Malmé, Sweden, 
for laying out courses, bearings, or a ship's position upon a chart.” 
2853. JoHN BURNIE, Castle Douglas, Kirkcudbright, N.B., ‘ Improve- 
ments in portable fencing.” 
2854, Jonn Barrett, Bristol, Me improved machine for mixing teas, 
coffees, and granular substan: 
2855. JAMES McKELvIE, Edinburgh, Midlothian, N.B., 
in the manufacture of illu: ting gas 
2856. Sir Eustace Fitzmaurice Piers, ‘Hartford, Cheshire, and Joun 
Scorr ARMITAGE, mmes Park, Edmonton, Middlesex, ,“ Improve- 
ait"ae in breech- 1 ing fire-arms, Png September, 1872. 
. JoHN Hott, Rochd pr ts in the drawing 
“7 flat or nearly flat wire, or of triangular or sectoral wire 
2858. WitLt1aM HENRY Hackixa and THOMAS HackIne, Bury, Lancasbire, 
and James MALLison, Bolton, mts in sizing 
machines, part of which are - slate to drying machines for yarn 
and textile fabrics.” 
2859. Epwarp Joan Cain, Upper Grange-road, Bermondsey, Surrey, 











talli 


2852 


“ Improvements 








‘‘Improvements in the construction of enclosed screens with dust-bins 


for domestic and other 

2860. WILLIAM ARMAND aon, South-street, Finsbury, London, “An 
improved time fuze for shell for breech and ‘muzzle-loading ordnance.” 
—A communication from Robert Bazzichelli, Turin. 

2861. CHARLES WILLIAM Siemens, Great George-street, Westminster, 
“Improvements in the process for the production of iron and steel, 
and in furnaces or apparatus employed for that pu xi 

2862. Heny Smitu, Birmingham, “ Improvements in blowers and brushes 
for mills for grinding = and other substances, a part of which 
improvements may also be applied to the manufacture of brushes for 
various purposes. 

28¢3. Thomas Kay, Lower Darwen, I Pp ts in the 
method of and apparatus for effecting the than 2s of smoke in 


steam boiler furnaces.” 
2364. CHARLES KAasTENBEIN, Osborne-terrace, ee. aa, 

-y for d distri- 
buting type.” 


his Improvements in apparatus or hi 

2865. Henry Epwarp Brown, Redmond's-hill, a = Improvements 
in locks or fastenings for the doors of leasure 

2867, Isaac Bive Harris, Castle Mills, Poucetabeltee, Edinburgh, 
Midlothian, N.3., ‘‘ A new or improved material for use as packing for 
the piston rods of steam engines and like uses.” 

2863. ‘!'nomas Davipson, Hawick, Roxburgh, N.B., “ An improved fabric 
applicable for use in the manufacture of ladies’ mantles, tippets, car- 
riage and other cloaks, rugs, and other articles.” 

2869, JoHN HARTMANN Avauste Gericke, New York, U.S., 
ments in governors.”—28th September, 1872. 

2870. Bensamin Haas, Boulevart Sebastopol, Paris, ‘‘ Improvements in 
watches, showing the date of the month and days of the week.” 

£871. FerpINAND PERRON and ALPHONSE BonnaRDOoT, Boulevart Sebas- 
topol, Paris, * Improvements in the manufacture of boots and gaiters 


hi 








“ Improve- 


or leggings combined.” 
2872. Corin Houston, Glasgow, Lanarkshire, N.B., “ Improvements in 
appliances for regulating the speed of steam engines.” 


2873. JEssE a apd and _ JOSEPH OvereEND, Bradford, Yorkshire, “ Im- 


ts in 
2877. Joun Paice and JAMES WILKINS, Birmingham, “ Improvements in 
or wire.” 
2878, FREDERICK cen Be Leicester, in leggings. 
2879. Jutes Louis Apa, Wandsworth-road, & Surrey, “An improved tap 
for drawing off liquids.” 


2880. Orro Scnuuze, Finsbury-circus, Lond “ Hae ad on ne oth may Sell al 
lin. 


2881. Joun Forrretyt, Idrone-terrace, Blackrock, Dublin, 
ments in the manufacture of Val de Travers rock pavement.” 
2883. Cuartes Denton ABEL, Southampton- bung, London, “ Im- 
en m engines begga A 2s be used as 
engines.”—A communication from us 
li + Orlowski, St. Petersburg, 








“tT, +, ” 





- Improve- 





tion of fettling for improving the quality and yield of iron in 
the process of reduction.”—7th October, 1872. 





Patents on which the Stamp Duty of £50 has been Paid. 


2922. Grorce Wittiam HawksLey and MatrHew Me Brightside 
Boiler Works, Sheffield, ‘‘Steam boilers.”—8th October, 1 

2933. James CHANDLER, Cottage-grove, Mile-end-road, a0 amd “Prevent- 
ing the waste of water.”—9th October, 1869, 

2934. Joun More, Lee, Kent, “ Prepari ng oils for painting, &c.”—9th 
October, 1869. 

2939. Jounx Henry Jounsoy, Lincoln’s-inn-fields, London, ‘‘ Nail-making 
machines,”—9th October, 1869, 

2055. THomas GureeNwoon, Leeds, Yorkshire, -— Joun Keats, ‘Leek, 
Staffordshire, ‘‘ Boots and shoes.”—11th October, 

2961. Tuomas Corr, Joun Hioyert, and aaten ie Lauper, Liverpool, 
“ Twisting or spinning tobacco.”—12th @ctober, 1869. 

2998. Wittiam Avery and ALBERT Fenton, Redditch, Worcestershire, 
* Receptacles for needles, '—1l4th October, 1869. 

2992. James Hupson, JAMES " Hupson, jun., and CuaRLes Hopson, 
Newcastle-upon Tyne, ‘‘ Paper. "14th October, 1869. 

3024. James Raper, Dudley Hill, near Bradford, Yorkshire, and Mason 
Pearson and Danie. Mitts, Bradford, Yorkshire, ‘Looms for 
weaving.” —16th October, 1869. 

, London, “ Rotary 


3067. WiLt1aM RoBEeRT LAKE, Sor 
blowing — es.” —21st October, iene 

$123. James Watson, Buchanan-street, ney Lanarkshire, N.B., 
“ Presses for compressin, cotton, &c.” 98th October, 1869. 

2960. RicHarp LONGDEN TTERSLEY and JAMES Hit, Keighley, York- 
shire, ‘‘ Looms for weaving.”—12th October, 1869. 

2982. Wittiam James Bonskr, Highbury New Park, London, “ Feeding 
and watering cattle in railway trucks,”—14th October, 1869, 


+, hnila? 








Patents on which the Stamp Duty of £100 has been Paid. 


2593. Jutius Homan, The Grove, Camberwell, Surrey, “‘ Wrought iron 
girders.”—7th October, 1865. 
2594. JuLius Homan, The eo Camberwell, Snrrey, ‘‘ Fireproof floors 
and ceilings.’ "—Tth Oc 

2615. Joun JOSEPH PARKES, * eo Paddington, “Gas lamps,”— 
10th October, 1865. 

2647. Wittiam Ropertson and James GUTHRIE ORCHAR, en, Forfar- 


shire, N.B., “‘ Finishing textile fabrics.”—13th October, 1 
2806. Moses Bayuiss, Gracechurch-street, London, “ Spikes, ” — 31st 
October, 1865, 


Notices of Intention to Proceed with Patents. 


1674. Juces Bevicarp, Manchester, ‘ ‘Looms for weaving. 

1675. James Ropertson, Glasgow, N.B., ‘‘ imparting a to liquids, 
&e.”—3rd June, 1872. 

1680. Wittiam Storuer and Grorce Miron, Manchester, “Folding 

desks suitable to be employed in schools.”—4th June, 187 

1704. Jonn Harcourt Brown, Exeter Hall Hotel, Strand, London, 
‘* Securing corks aud stoppers in bottles, &c.”—5th June, 1872, 
720. PauL CHARPENTIER, tue Vintimille, Paris, ‘‘ Heating furnaces by 


1722. Tnomas Gray, Usk-road, New Wandsworth, Surrey, “Treating 
vegetable fibres for the manufacture of paper.” 

1728. James Morris, Liverpool, ‘‘ shines for g printed sheets 
of 2 

1731. . Henry Russet, Regent-street, London, and Jutius Sax, 
Great Russell-street, Bloomsbury, London, “‘ Marking or scoring at 
billiards, 

1732. ALFRED Grorce Sreicut, Spencer-street, Goswell-road, London, 
“ Collars, cuffs, &c.”—7th June, 1872. 

1737. Witttam Epwarp GepcE, Wel a Strand, London, 

“Looms for weaving.”—A communication from ile Oliver Petit: 
Toulouse. 

1738. Ferpinanp Tommasi, Seine, Paris, “‘ Pneumo-hydraulic motors.” — 
8th June, 1872. 

1740. Caurasn hipmenenTenen, Beoiegen, Lambeth, Surrey,“ Thermo- 
piles or thermo-electric batteries, &c.” 

1742. CAMILLE ALPHONSE Faure, Brook Lambeth, Surrey, ‘‘ Ap- 
plying electric currents to chemical decompositions and combinations, 


44. J ny ot aor, Whitecroft Works, Lydney, ‘‘ Compressing fuel, &c.” 

—10th June, 187 

1755. Joux /Poutock, Walbrook, London, “Envelopes and postal 
rs, 


1766. 4 a Frets, Bradford, and PRINCE 7, jun., Keighley, 
“Spinning and doubling worsted, &e.”—11th June, 1872. 
7 oy oe) Weir, Glasgow, N. B., and James WEIR, Liverpool, “‘ Safety 
vi 
1774. all Baiarpig, Glasgow, N.B., ‘‘ Holding railway carriag 
éc., window sashes.” . 0! ’ 
1777. WILLIAM Sruart, New Hampton-road, Wolverhampton, “ Window 


sash 
1781. ALEXANDER McNEILE, John. gg oot, London, 
“ Cutting or shaping wood.”—12th June, 


finichi 








teilat 


1783. beeps Rosert La th London, “ Rotary 

engines, &0.”. wee communication, from John Harris. 

wb Gronan’ — on TaTE, West Hartlepool, ‘‘ Millstones or grinders.”— 
3th June, 1 

1793. —— WuirE, Queen-street, Chea; , London, “ Hats, bonnets, 

&c.”"—A communication from Messrs. t-Wild Fréres.—ldth June, 


1872. 
1825. WILLIAM SPINKS ae Birmingham, “Breech and muzzle-loading 
fire-arms, &c.”—17th June, 1872. 

854. ALEXANDER MELVILLE CLARK, Chancery-lane, sande, “Camp 
ki or culinary apparatus.” — A communication fi Florian 
Bouthéon.—19th June, 1872. Is 

by Fy —* Sandy Croft, Hawarden, “‘ Screw bolts and nuts.”— 
87: 


1913, ALEXANDER MELVILLE Cxiark, Chancery-lane, London, “ Distress 

—_ er << for vessels.”—A communication from Heinrich Rabien 
hoff.—24th June, 1872. 

2024. ALBERT ‘ene Parliament- strect, London, “Obtaining motive 
power.”—A communication from M. Emile Duclos.—4th July, 1872. 

2057. Henry, Row.Lanp MarspEN, Leeds, ‘‘Jaws for stone-breaking 
machines.”—Sth July, 1872. 

2097. Henry CHARLES HILL, Stevenage, ‘‘Paving roads, &c.”—11th July, 
1872. 

2144. Samu. STEPHEN Bateson, Bolton-street, Mayfair, London, “ Treat- 

hides or skins.”—17th July, 1872. 

2192. Martin Benson, 8 London, “Smut, &c., 
machines.”—A communication from Simeon Howes, Alpheus Babcock, 
Norman Babcock, and Carlos ee tag 1872. 

2206. Joun WALKER, James-street, St. Luke’s, London, ‘“‘ Raising and 
reducing ores, &c.”—24th July, 1872. E 

2340. Twoxas SPITTLE, Cambrian Iron Foundry, Newport, ‘‘Cask stands.” 
—6th August, 1872. 

2549, WittiaM MILLEN and Jon Morr, Glasgow, N.B.,“‘ Holding punches 
and drills, "27th August, 1872. 

2594. a eee Ditty, Dublin, “ Utilising waste steam.”—3lst 
August, 187: 

2650. Joun CARTER RAMSDEN, Len ag | Halifax, “Securing the com- 
bustion of fuel, &c.”—6th September, 1 

2661. WILLIAM HUNTER and RicHARD on, Glasgow, N.B.,“‘ Spinning, 
&c., fibrous materials.”—7th September, 1872. 

2718. Marcus Besro, Old-street, London, ‘‘ Mechanism or apparatus to 
be employed for numbering and printing tickets tickets, aon, and other 
pm and like articles —— an vely 

2724. SamueL Jacop WELLs, Monkwell-street, a “Shirts.”"—13 
September, 1872. 

2757. James MIDDLEMASS, eee, Midlothian, N.B., “Clerical cos- 
tume.”—17th September, 1872. 

2825. ANDREW LESLIE FRANKLIN, Coventry, ‘‘Elastic fabrics.”—24th 
September, 1872. 

a 7 THOMAS | JOHN Martin and Jonn MeNEELY Harper, Ballymcarrett, 

steam "—25th September, 1872. 

ese. CHARLES WILLIAM Siemens, Great George-street, Westminster, 
“Tron and steel, &c.” 

2863. Tuomas Kay, Lower Darwen, ‘Consuming smoke in steam boiler 
furnaces.”—28th "September, 1872. 

2888. BenJaMIN JoHN KEeRRIDGE, Wimborne, “ Lowering boats from ships, 
&c.”—lst October, 1872. 

2950. Tuomas GREENER, Darlington, Durham, and WILLIAM ELLIs, 
Gateshead, “Iron, &c.”—7th October, 1872. 


ould eave i of Root See any one of paw applications 
leave aviculare in writing in writing eir 0) —— to su Gaueadin 
Patents, within fourteen of its 
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List of Specifications published during the week ending 
12th October, 1872. 
8121, 4d.; 128, 4d.; 485, 4d.; 441, 4d.; 465, 10d.; 583, 10d.; 585, 6d.; 590, 
Is. 4d.; 682, 8d; 637, 18. 10d.; 648, 1e.; 649, 1e.; 651, 4d.; 652, “4; 653 
; 656, 4d.; 657, 18.; 658, 4d.; 660, 1s. 2d.: 661, 4d.; 664, 4d.; 665, 4d.: 
71, 10d.; 672, 8d.;' 673, 





$66, 4d.; 667, 4d.: 668, 18.; 669, 1s. 4d.; 670, 6d.; 

8d.; 676, js 678, 4d.; 679, 8d.; 680, 4d.; 681, 4d.; 68%, 4d.; 685, 4d.; 687, 

4d.; 688, 6d.; 689, 4d : 690, 4d.; 692, 4d.; 693, 4d.; 694, 4d.; 697, 4d. 699, 

4d.; 701, 4d.; 702, 6d.; 708, 4d.; 704, 8d.; 705, 10d.; 707, 4d: 709, fa 712, 

4a.; 713, 4d.; 716, 4d.; 718, 10d; 719, d4d.; 721, 8d.; 751, 44.3 752, 
; 802, 10d.; 1236, 6d.; 1951, 6d.; 2023, 10d.; 2098, 8d.; 2119, ia: 2121, 

a: 2127, 1s. 2d. 





%,* Specifications will be forwarded by post from the Patent-office = 


receipt of the amount of price and Sums exceeding 5s. must 
er, pot no at the Post-office, 5, 


remitted by Post-office 
nS Mr. Bennet Woodcroft, fer. Majesty’s Patent-office, onthe. 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following ——— are classified and “—e —— published by 
the authority of the pasdinsansenngassastaiedl 


Class 1. —PRIME MOVERS. 


Including F sng Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 
932, W. H. pth, London, “ Improvements in furnace fire-bars.”—Dated 
28th March, 1872. 

This invention relates to improvements in the construction of fire-bars 
which the advantage of insuring an equable ro pay oan of air to 
the incandescent fuel in the furnace, and provide a larger grate 
surface than is due to the area occupied by the fire-bars. 

941. pl, C, Rippin, London, “ Steering, hoisting, &c.”—Dated 30th March, 


This provisional specification describes valve arrangements, and their 
wanhibes for admitting steam, water, &c., toa cylinder fitted with a piston 
and pisten-rod or rods. 
953. W. E. Gepag, London, “ Improved meter and motive power apparatus.” 
—A communication.—Dated 30th March, 1872. 
This invention relates to an pe combining the functions of a 





water —- and of a driving engine of small sng The apparatus is 
our cylinders pierced with tour ol ees entrance 
of water ty four tubes, ee seat. These 





are tr be ae eee Joan by connecting rods, The 
water penetrates to the distributing aa! and thence by four orifices = 
the four tubes, which lead it behind a distributing sli 

valve receiving the water from the ae tubes dems eraately the — 
ereby gives a to-and-fro movement to the pistons, which 
the dietetbating ede Give hy ae oye py ne 

e valve. y ig the king apparatus 
be lapted for steatn or any other com Bie y, and may be 
ting pump or as a fixed or po! e forcing pump. 

995, W. E. Newton, London, “‘ Steam engines.”—A communication.—Dated 
4th April, 1872. 

This invention relates to a novel mode of pre packings of various 
kinds. The packing is made of linen, cotton, or other fabric, payed over 
with paraffin, india-rubber, lead, zinc, > oe , or Bo 0, wood 
sawdust, and quicksilver, or their eq og whereby a ioe may 
be made, not only close and durable, but w plied to a rod or work- 
ing part heating is avoided, and Re oe self-lubricating. 
=, 2 H. Haut, New York, ag sean pumps.”—Dated 1st October, 

The invention relates to that class of pumping a tus in which the 
steam is admitted into the same chamber or cham as the water, and 

so "tho surface thereot The working parts are small relativel y 

e Cal lor ping, and apparatus an 
pumpin; Aan poate da operating rapidly and reliably. The inventor employs 
strong bers provided with valves for admitting water and holding 
it agaiust its return, and also with valves for a to be expelled 

ducted to an ted reservoir, or to such other 
tions of being filled with water 
an succeed each cher by reason of a change of —_— 
of the steam valve or valves governing admission of 
boiler or steam ——: tter may be situated at a Souseot when 
there are two chambers in each set of the apparatus, the two filling 
and empt; ere 9 The chamber which is filled with water must 
complete its filling before the other is emptied, and the change of the 
steam valves must be effected on the completion of the emptying of the 
discharge chamber. The said invention is capable of being successfully 
practised in a variety of f 


orms, 








oe 


‘ Class 2,-TRANSPORT. a 7 
neluding Railways and P. Road-making, ‘essels, Ma- 
ee eine eee Venda Denies Oarriagen Carts, 


Harness, £c. 


966. 2; z Cnosxny, London, “ Asphaltie or bituminous pavements,” —Datet 
PR ones ben ‘lay imo ths marae a sphalts pavements Send, the 
or other , into the asphalte , 
 eiete tho beater fo make a level sty 








Oct. 18, 1872, 
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the introduction of such substances or into the surface 
ef exhale pavements ; F , the making &@ wooden paveriient 
with an ; Fifthly, the making of blocks with 
asphalte su’ 


974 J. Asupury, London, “ Propelling and steering vessels for inland navi- 
gation.” —A communication.—Dated 3rd April, 1872. 





According to this i tion it is p d to employ an ordinary screw 

, and to enclose or surround the same in or by a cylindrical, 

o or other shaped made open.at both ends, so as to allow of 

the free entrance of the into front end thereof, and the free 
exit at the rear end. 


This casing mag be either stationary or adjustable 

to any di horizontal angle with the keel of the vessel. When 

stationary, its effect will be solely to protect the banks from the action 
of the or swell created by the lateral action of the ler blades, 
and to increase the speed by presenting a more solid ly of water to 
jut when made adjustable a perfect com- 

the vessel is obtained by directing the current of 
water to any desired angle with the kecl, in addition to the advantages 
above referred to. This angular adjustment of the case may bs accom- 
plished by any well-known steering apparatus. 

978. r 4 oe, Edinburgh, “‘ Tramways and railways.”—Dated 3rd April, 

872 - 

This invention relates to imp its in 'y or apparatus to 
be used in the construction of tramways or railways, and for effecting 
other generally similar work, part of which apparatus is also applicable 
for excavating, quarrying, or mining purposes, and also for the dressin 
of stone. 1t consists of a wheel or disc, or of straight or other sha 
arms attached to a revolving or reciprocating drum or shaft, which, 
when revolving or reciprocating, lift to the required height a pick or 

jicks, or a rn geigy f heater, or beaters or hammers, a these, after 
ing so lifted, are detached from the wheel or disc or arms by coming 
out of contact with a pin, stud, stop, or other suitable appliance attached 
to the machine, and by which it or they were lifted, and being so 
detached fall, thus giving a blow on the material to be operated upon, the 
force of which can be increased by the use of a spring acting from the 
frame of the machine upon the picks, beaters, or h 8. e hi 
herein described may be applied for the pu e of hammer dressing 
and “tooling” granite or other hard stone, and for using as a hammer 
or maul in mining or quarrying operations. 

980. A. R. D, Mackenzie, London, ‘Construction of iron steamships for 
trading purposes.” —Dated 3rd April, 1872. 

This invention consists in constructing iron steamships with the hull 
of a closed or box-like form of approximate rectangular section amidship 
and having no bulwarks, a deck-house being provided amidships 
for accommodation of crew and rs and for steering gear, store 
rooms, &c., so that the entire hull is available for cargo. At each end of 
the hull is formed an air chamber, and a raised anchor deck is provided 
over the bow air chamber. Access is gained to the deck house and engine 
rooms th th hatchways in the upper deck thereof, there being no side 
bmp except for lights. Air chambers may also be formed at the 

ides and under the deck of the hull. 

988. J. G. Pempery, London, “‘ Propelling canoes.”—Dated 4th April, 1872. 

This invention relates to an application of the screw ler to the 
= of canoes and other small boats. The screw is placed under 

ie stern of the canoe, its shaft, supported on oe fixed to the 

bottom of the canoe, is carried forward and has at its end a bevel pinion 
gearing into a bevel wheel set on a cranked shaft supported on 
at each side of the canoe, and connecting rods extend from the two 
cranks upon this shaft to two foot boards or slides set in ved sup- 
ports at such distance in front of the seat that the feet the person 
occu it rests naturally thereon, and that by pushing them alter- 
nately he rotates the crank shaft and works the screw. Levers are pro- 
vided to be fitted or unshipped at pleasure, by the aid of which the crank 
may be worked by hand to relieve the feet when desired. More than one 
similar cranked shaft and foot slides may be used, a corresponding 
number of bevel Se oy carried by the screw shaft, and the canoe 
or boat be propelled by sev persons. 

991. F.C. B. Rostnson, Teddington, Middlesex, ‘‘ Detaching both tackles 
simultaneously from ships’ quarter or other boats, when being lowered.” 
—Dated 4th April, 187: 

Lower block of tackles fitted with iron strap, bar, and ball. Disen- 

tumblers to receive ball of lower tackle block. Bar (with cog 
lever) to lock and unlock tumblers and liberate tackles er. Steady- 

5 bars {to keep lower tackle blocks in their place) which clear them- 

ves, 











1011. E. G. Brewer, London, “ Construction of rnilways and rolling stock 

‘or same.” —A communication.— Dated 5th April, 1872. 

e novelty of this invention consists in the construction of an endless 
railway or track without switches, turntables, frogs, or turn-outs, pro- 
vided with either steel, iron, or wooden rails or tracks in combinatien 
with endless rolling gears, endless connecting bars, connected together 
by kpusile: versal joints, and endless platforms or carriers to sup- 
port‘an the wheelless cars when operated by ¢ohnterbalancing 
driving wheels, cog-gearing, and stationary engines, located, arranged, 
and operating for great speed with entiresafety. The railway is enclosed 
na metallic tube, 


Class 3.—FABRICS, 


Including Machinery and Mechanical 
Preparing, Manufacturing Dyeing, 
Fabrics, dc. 


931. W. P. Burcnart, Dundee, Forfarshire, N.B., “ Snipping jute &c.”— 
Dated 28th March, 1872. 

The feature of novelty which constitutes this invention is the general 
arrangement and construction of the apparatus, consisting of revolving 
cylinders with combing Ln on their surfaces ; a disc, whose periphery 
is ved to receive endless chains or ropes, these being carried over 
pulleys and carrying belts which guide the material to be treated. 

937. P. C. Evans, Brimscombe, Gloucestershire, *‘ Treatment of sibrous mate- 
rials.” —Dated 28th March, 1872. 

This invention consists of variousarrangements of endless cloths, ~~ 

rollers, and combs or beaters, with a ho 


r containing the woo! 
or other fibrous material to be fed into a bbler, carding engine, or 
opener, and with an automatic weighing machine for insuring a regular 
and uniform supply of the fibrovs material to the said engine. The 
pe oad is situated either above, below, or in front of the feed of the 
carding or other engine. 

956, J. G. Toncue, London, ‘‘ Manufacture of tapestry and Brussels carpets, 
&e,”—A communication.—Dated 1st April, 1872. 

This invention relates to improvements in the method of weaving 
tapestry and Brussels carpets, and similar pile fabrics, so as to prevent 
the pile or loops formed on the surface from being pulled ur drawn down 
when in use, the loops being secured more firmly than heretofore by 
particular dispositions of the warp and weft the operation of 
weaving. The di ition of the picks of weft with reference to the 
— linen and figure or pattern warps is such as shall securely fasten 
or the colour warp at the bases of the loops, that each warp thread, 
instead of passing simply under the adjacent upper shoots of weft thread, 
shall extend over the u shoots and under the under shoots, being 
thus fastened and interlocked with both shoots, thereby so binding the 
pile or colour warp as to render it auare to draw it up or ravel it to 
any extent beyond the loops next adjacent to the loop caught or pulled 
upon, 

957. N. Wacker and B. Waker, Leeds, ‘‘ Manufacture of woollen, union, 
and worsted cloth.” —Dated 1st April, 1872. 

This invention relates to imp its in the P and manu- 
facture of woollen and mixed woollen felted fabrics, either of wool alone 
or of wool mixed with or 0 fibrous materials, known in the 
trade as union woollen or worsted fabrics ; and the invention consists in 
the combination of such fabrics with a strong and warm felted back, 
which is applied thereto by the process of felting after the thin face has 
been woven and made. 

961, W. R. Lake, London, “ Preparing wool for spinning.” —A communica- 
tion.— Dated 1st April, 1872. 

This invention relates more icularly to carding hg used in > 

n smnlintion @ 


connected with 
inting, and Dressing 


— 








Saas, anal satunated, wit the exiutton or t. apne wind en 
ps, threads, fibres, sheets, or strands may be passed, eac P, 
strand, or sheet, way ae rollers in a bath containing the solu- 
tion or agent. A machine is constructed for the ng: wm for 
separating, , Or combining, ueezing, an Pp’ y e upper 
shaping roller revolving in an adjustable frame on the lower to te 
the th. It is weighted to regulate thickness. One or both rollers is 
or are hollowed, a. or shaped to impart desired form. For water- 
or non-con 


proofing — the solution may be applied as a 
varnish or coating. A solution may be by dissolving granulated 
r in ammonia, passing air through, or allowing ammonia to trickle 
on copper. Graphite, silicate, gum, pigments, or other matters, may be 
mixed with the pulp. 
979. W. R. Lake, London, “Compound for cleansing carpets, &c.”—A coi- 
munication. —Dated 3rd April, 1872. 
This improved F is p of soap, water, sal-soda, 
ammonia, and alcohol. The patentee dissolves’ the soap in the water. 
While the soap is being dissolved he adds the sal-soda, continuing to stir 
the whole, and then pours gradually into the vessel containing the above 
the ammonia and alcohol. It is best to add a little of the substance 
known in commerce as “ w: crystal.” 


986. C. G. Hitt, Nottingham, “ Machinery for goffering, fluting, and crimp- 
ing Jabrics.”— Dated 3rd April, 1872. 

This provisional specification describes connecting together crimping 
blades by endless bands in place of by links or hinges, also making the 
blades of different depths and with different sized heads to form folds 
or crimpings of varying size, and ing pressing rollers between two 
crimping rollers or pairs of endless chains or series of crimping blades, or 
placing between them another set of crimping blades or crimping rollers 
to form diff-reot shaped folds or crimpings ; tue endless series of blades 
may also be used for embossing. 

997. C. Decatrre, Roubaix, France, “ Cotton sizing machines.”—Dated 4th 
April, 1872. 

The invention consists in certain improvements in cotton sizing 
machines for the purpose of rendering them applicable for the sizing of 
woollen or worsted warps or yarns. ihe warp delivered from the warp- 
ing rollers passes throngh the sizing material kept in the boiling state, 
and is conducted over two or more open-worked drums, in the interior 
of each of which revolves a fan blower, the drum being fitted nearly 
loose, that is to say, with but very little friction on the arbor or axis of 
the fan blower, for the purpose of allowing the drums to revolve by the 
effect of the said friction and without exerting any notable strain on the 
warp. The warp beam and these two fan blowers receive the required 
revolving motion from any suitable prime mover, which latter also 
drives other fan blowers for projecting on the warp the air heated by 
suitable steam pipes. 

998. J. Barnes, Manchester, ‘‘ Woven fabrics.”—Dated 4th April, 1872. 

This invention relates to producing such headings or borderings upon 
white or bleached goods, and consists principally in producing such 
headings or borderings (whether for ornament or for trade marks) by 
stiiching or embroidering with coloured yarns by means of a sewing or 
embroideriug machine after the goods have been bleached, by which 
means the inventor is enabled to produce a brilliancy of effect not 
heretofore obtainable, and to employ for that purpose yarns of dyed 
cotton, wool, or silk that could not have been employed with equal effect 
by any process hitherto known, and also to use gold or silver thread if 
desirable. 

1000. 8. E. Asquitn, Leeds, and F. A. Greenwoop, Bradford, “ Spinning 
silk, &c.”—Dated 5th April, 1 

This invention relates, First, to a device to be applied to spinnin; 
machines for simultaneously drawing and spinning ro into yarn, an 
laying it on the bobbin. It consists of a ring with a flange at top, on 
which is a spiral worm or screw thread, with an inner tube surrounding 
the bobbin and carrying a drawing roller provided with spur teeth, 
which gear with the screw thread. The yarn is led direct from the 
holding rollers to this drawing roller, and thence to the bobbin. 
Secondly, to applyin, a disc or collar on the spinning spindles between 
the bobbins and the lifter rail, with which it is free to rise and fall, the 
disc revolving with the spindles and causing the bobbins to rotate. For 
drawing rovings of short stapled wool which have no twist in them the 
inventors employ small metal rollers with smooth surfaces, one pair being 
made adjustable to the other, and each r geared ther and driven 
independently, a grooved guide roller being moun in the framing 
between the drawing rollers and flier, to assist in conveying the yarn 
thereto. Another part of the invention relates to an improvement in the 
twisting apparatus described in the specification of a patent granted to 
the same inventors, and bearing date April 10th, 1871. 

1297. J. Fintu, Sir C. H. Firtu, and E, Firru, Heckmondwike, 
** Looms for weaving.” — Dated 30th April, 1872. 

The invention relates to the power looms for weaving three ply, Scotch, 
Kidderminster, ingrain, or damask carpetings, wollen cloths, and textile 
fabrics. The inventors employ for this purpose Jacquards fixed endways on 
the loom, allowing the cards of the Jacquard to be worked over the side or 
back of the loom. The Jacquards ure formed with a greater number of 
threads than those at — in use, allowing by these means two sets of 
cards to pass over the Jacquard cylinders at one and the same time, which 
enables them to raise the number of threads in the warp, forming the figure 
and thickness of cloth. They also employ blank cards for raising or lower- 
ing the shuttle boxes which prevent the weaving motions coming into 
play. The shuttle boxes are operated upon = means of cords or wires 
passing through the Jacquard, and are worked by the cards passing over 
the Jacquard cylinders ; these cords or wires are fixed to bent levers 
working on pivots on one end, having clicks working in similar clicks 
fixed to the wires attached to other levers ; these levers are fixed to the 
loom frame and work also on pivots; they are bent towards the centre 
and are worked by cams lifting or lowering the shuttle boxes, allowing 
them to move one, two, or three boxes at one revolution; or they can lift or 
lower the shuttle boxes one ata time by using a countershaft fixed 
underneath the loom, working acam and setting in motion upright racks 
attached to the shuttle boxes. They also stop traps, caused by the shuttle 
not reaching the shuttle boxes in time, by employing a stud fixed to a 
lever, whichis acted w by the shuttle passing under it ; should the 
shuttle be stop at the entry of the shuttle box, or in any other part 
of the running board, this stud and lever acting upon the stop rod bring 
the loom to a standstill. 


a 








Yorkshire, 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flow: 
Mills, &c. 
936. N. H. Huones, Ashgrove Hous, Ayrshire, N.B., “ Cultwating land.”— 
D+ted 28th March, 1872. 

The feature of novelty which constitutes this invention is the general 
arrangement and construction of apparatus for operating a series of 
spades for digging the land, which apparat ted hanically in 
contradistinction to ordinary digging by manual labour as hitherto. 

982. R. Bony, Bury St. Edmunds, Suffolk, “ Construction of cultivator or 
scarijier.”—Dated 3rd April, 1872. 

This invention relates to a novel arrang it of imy it (which 
partakes hat of the ch of u plough) to be used for scarifying 
the ground after the grain or other crop 
it again for cultivation. 

992. W. R. Lake, London,'“‘ Subsoil implement.”—A communication.—Dated 
4th April, 1872. 

The purpose of this invention is to cut trenches or ditches in which to 
lay tiles for drainage, or for other uses, and to 7 the said invention 
into effect the inventor uses a ee having attached thereto a revolving 
elevator, whereby the loose soil thrown up by i is conveyed out 
of the trench and deposited along the side thereof. e said machine, 
though chiefly intended for trenching for tiles, is well adapted for cutting 
open drains, subsoiling, and grading. 

1010. H. Reeves, Bratton, Wiltshire, “* Elevators for stacking hay, &c.”— 
Dated 5th April, 1872. 

This invention relates to certain improvements upon an [invention for 

which letters patent, bearing date 24th November, 1870, No. 3073, were 
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been removed, and preparing 


has ch ls that form a perfect conduit for water, and whose unjointed 
surface renders it absolutely water-tight under all circumstance. 


Class 6,—FIRE-ARMS,—None. 


Class 7._FURNITURE AND CLOTHING. 

Including Cooking Utensils, U; , Ornaments, Musical In 

struments, Lamps, Manufacture of Dress, dc. 

942. J. B. Ropertson, Lurgan, Armagh, “ Sewing machinery.”—Dated 30th 
March, 1872. 

This invention relates to an improved method of feeding the fabrics 
in sewing machines, whe:eby two parts, which move together, are made 
to grasp the fabric and take it with them while they advance, and their 
grasp is released while they retreat. It also relates to the production 
in an improved manner of French vein or hem stitch, and to apparatus 
for that purpose. In producing this stitch the needle, in one of the 
stfokes of each successive series of three, is made to descend farther, sv 
as to swell by its taper one of the holes which it makes through the 
fabric. The apparatus is actuated by several cams on one driving shaft, 
so formed and urranged as to give the required movements to the needle, 
the shuttle, and the feed gear, thus entirely dispensing with toothed 
gearing. 

964. W. E. Gepce, London, “ Elastic spring bed or mattress."—A communi- 
cation.— Dated 2nd April, 1872. 

This invention consists essentially in the use of rolled steel, similar to 
the steel employed for clock springs, both as foundation and superstric- 
ture of the mattress. The longitudinal and transverse springs of the 
mattress are carried either by O-shaped springs or upun springs of the 
usual spiral form, but also or tempered rolled steel. 

996. J. H. Jounson, London, “‘ Sewing bools and shoes.”—A communication 
— Dated 4th Amit, 1872. 

The peculiar combinations of mechanism which constitute the essen 
tial features of this invention are, First, the combination witb a vervi- 
cally reciprocating straight awl of a vibratory rotary curved needle sup- 
ported on a stock having a reciprocatory sliding movement toward and 
away from the awl in a path at an angle to the path of movement of the 
latter, so that the awl shall enter the work from one side, and the needle 
shall then be caused by the sliding movement of its stock to penetrate 
tbe same from the opposite side until it meets or nearly meets the awl, 
and then to complete its course by its rotating movement, following 
the aperture made by the awl which withdraws as the needle advances. 
Secondly, the combination of the aw] and needle constructed and operated 
as specified in the preceding clause with a looper. Thirdly, the com- 
bination of the awl and edge bender, moving togetber laterally to and 
fro, and operating to grasp the work and effect the feed. Fourthly, in 
combination with the awl and edge bender operating together as 
described, a channel guide moving to and fro laterally with the same 
during the iced movement, and pressed alternately tightly and with a 
yielding pressure on the work. Fifthly, the combinatiou tor the purpose 
of bending the edge or outside chamfer of the sole of the awl and the 
ecige binder under the arrangement described, so that the awl shall first 
penetrate the sole from the inner channel to the proper depth, and the 
edge bender shall then bend over the point of the awl that portion of the 
sole between the said point and the edge of the sole. Sixthly, in com- 
bination with the needle awl and edge bender operating together as 
described, a yielding last support having an up-and-down movement, 
and locked rigidly in place at proper intervals. Seventhly, the combina- 
tion with the sliding stock which carries the rotary needle of appliances 
for varying the length of movement of the said stock in order to obtain 
loops of different sizes as required for light or heavy work. Eighthly, the 
combination of the awl, edge bender, and channel guide, all supported 
in and moving with a laterally sliding reciprocating head arranged in 
the frame of the machine above the needle stock. Ninthly, the combina- 
tion with the reciprocating sliding head which carries the awl and edge 
bender of means for wansieg the length of movement of the said head, 
and consequently regulating the feed. Tenthly, in a machine for sewing 
boots and shoes, the combination with an awl and edge bender operating 
together as herein described, of an opener or separator arranged to 
operate in connection with the said parts, and between the sole and the 
last, whether the said combination be used in connection with a straight 
or a curved needle. 

1030. J. A. Tetrer, London, “‘ Construction of borders, edgings, d&c."—Dated 
6th April, 1872. 

This consists in making borders, edgings, or mouldings from wood, 
metal, or other material, or a combination of such, and in such a manner 
that they can be applied or affixed as one piece, or on to the edges of a 
table or other article. The moulding or border is preferably thicker than 
the table top and is reversible ; it carries in or on the inner face a rubber 
or other cushion with apertures or openings to which pockets are arranged 
for facilitating the playing of billiards and other games when fitted in 
one position, and to present a plain or ornamental edging level with, 
above or below, the top surface, to enable the table to be used for dining 
or other domestic purposes. 





1127. F. A. Harrison end C. Priestiann, Birmingham, “ Attaching door 
and other knobs to spindles.” — Dated 16th April, 1872 
According to this invention « gripping piece is p.aced in the square 


hole in the bush of the knob, the said gripping piece consisting of an 
oblong head at the bottom of a screwed stem. The upper part of the 
head forms bearing shoulders for the spindle. This gripping piece is 
supported and raised and lowered by a screw nut on the upper end of the 
screwed stem, the said nut occupying a recess on the outer side of the 
neck of the knob. The spindle is hollow, or hollow at its ends, and is 
also slotted at its ends. The parts on eitber side the slot form undercut 
or internal shoulders, under which, when the knob is pushed on to the 
spindle, the bearing shoulders of the gripping piece engage, the screwed 
stem of the gripping piece occupying the slot in the spindle. By then 
tightening the screw nut the gripping piece is raised in the hole in the 
bush, and its bearing shoulders made to press upon and grip very firmly 
the internal shoulders of the spindle; the knob is thereby attached to 
the spindle. On partly rotating the screw nut in the required direction 
the grip of the gripping piece upon the shoulders of the spindle is relaxed 
and the knob may be withdrawn by a sliding motion from off the 
spindle. 

2884. J. Hopkinson and D. CLarke, Birmingham, “‘ Machinery for the 
manufacture of metal laths for Venetian window blinds or sun shades.” — 
Dated 1st October, 1872. 

Theinventors construct and use forthe purpose of cutting these laths into 
strips of the necessary width, and perfectly straight, sliding or traversing 
shears with clams for holding and stretching the sheets of metal, so that 
any reasonable number, from four to six or seven sheets of metal, can be 
cut at one time, and without the slightest variation in the width, or the 
least departure from the straight line. These shears are so constructed 
that the traversing motion for the carriage containing the spindles 
and the circular motion for the cutters are obtained by means 
of one operation. To prevent rough and ragged edges of the laths 
cutting the webs or tapes by which they are hung or suspended, and 
also to secure strength and neatness of finish, they construct and use 
square grooved male and female rolls, either solid or in sections, by which 
means the edges of an indefinite length of metal, and called the lath, are 
turned down at right angles, and being forced through a frame containing 
vertical bevels the edges are made to assume a more acute angle inwards, 
so that in passin; rough a pair of smooth or plain rolls, properly 
adjusted, a neat fold or hem is produced on each edge of the lath. After 
this the laths are by means of a series of graduated corru- 
gating rolls having their grooves turned in round their circumference, 
and fixed behind and in connection with each other by means of pinions 
on their shafts or spindles, and are used either in combination with the 
rolls for hemming or folding the edges or separately. After corrugation 
has been plished it frequently happens, through a slight variation 
in the gauge of the metal, or through a want of unifurmity in the temper 
of the same, that the laths assume a curved or arched shape either 
upwards or downwards. To meet this difficulty and take out any un- 
evenness caused by the rolls they construct and use a large vertical pre-s 
having ved male and female bed and force, and also an opening at 
each end for the reception and delivery of the lath; by these means they 








nted to William Andrews, and consist in constructing elevators for 

ay, corn, and straw, so as to fold for the Pen of transit, the opera- 

tion of folding being effected by means of passing over pulleys and 
ttached to the trough, and actuated by a winding apparatus. 





manufacture of wool and similar fibres, and si PP 
heat through the teeth of certain parts of the cards to the wool or stock, 
been pre or reduced from tufts to individual 

wii olding hani or equivalent contri- 
wool in close proximity to the 

teeth passing through it staighten and 


967. C. Devatrre, Roubaix, France, Mey Fee: starch for siztng 
woollen or worsted warps or yaras.”—Dated April, 1872. 

The invention consists in applying potato starch or its derivates 
leiogomme or dextrine, either e or in combination together or with 
other suitable materials, for the sizing of woollen or worsted warps or 
yarns. 

970. T. Don, Redhill, Surrey, and R. A. Wricut, Homerton, Middlesex, 
“ Treating fbrous, ligneous, and tectile substances and fabrics, for the 
uction of substitutes for leather, dc.” —Dated 2nd April, 1872. 


substances materials in the form of 
partially 








"—A 





1049. W. R. Lake, London, “‘ Ditching or trenching hi 
cation.-—Dated 9th April, 1872. 

This cuventinn oegee toa — for cutting —. or trenches for 
drainage and other like purposes means & plough operating con- 
jointly with an elevatur, whereby the earth is loosened and carried up and 
thrown out along the side of the trench. The direction of the trench 
ced in line therewith, 
on each side, thereby 
plo: directly upon the line of the treuch. By 

machine a o_o and even trench is cut of any desired 
depth, and with but little fatigue to the operator or to the team. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
960. W. R. Lake, London, “* Fireproof rogjing.”—A communication.—Dated 


‘The eal root te f med of slate ted metal, and plaster. By 
lor , corrugated m y 

com! the iron with the slates the inventor secures an 
entirely roof, to which the slates can be easily attached, which 





I a neat, perfect, and strong lath for Venetian window blinds or 
sunshades, which hitherto it has been difficult to accomplish without 
much waste of material and labour. 


Class 8.—CHEMICAL. 

Including Special Chemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

931. T. R. Crampron, London, ‘ Jmprocements in furnaces.”—Dated 28th 

March, 1872. 

This provisional specification describes a revolving furnace for puddling 
and melting metals, or for other a requiring great heat, with a 
revolving barrel contain: within it a combustion chamber and a 
working chamber. The fuel and air are admitted in suitable proportions 
into the combustion chamber through a central opening at one end, and 
the flames which they produce go into the working chamber, and from 
thence the producti bustion pass by an opening at the end of the 





barrel into a flue, and so to the chimney. 
935. E. Meutprum, Linlithgow, N.B., “ Purification of paraffin oils.”— 
Dated 28th March, 1872. 
The feature of novelty which constitutes this invention is the passing 
of sulphurous acid through or amongst the 


‘paraffin oils, and the passing 
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through scale or crystals of n in a state of powder a saturated | placed across the mouth of the bottle. this hole a small | parts of machinery from their tions or other 
paraffi metallic rod or piston, vided at its upper end with a czp, which rests | require to be lubricated by means of or other oleaginous matter, an: 
pooper aye wteoagg oe Pits Fénread, on to | it zonsists in constructing such bearings so that the prineipal part of the 


oD) 


938. A. Munro, London, “ Extraction of oil, dc.”—Dated 30th March, 1872. 

The application of heated gases, by preference the heated products of 
Pa prepared so that the effect of these on the hydrocarbon 
elements will be simply a stewing effect, and that no combinations may 
be formed by the action of these heated gases upon the hydrocarbon 


on the bridge, and at its lower extremity with a screw 
which two metaliic washers, having between them one or more india- 
rubber collars or washers of larger diameter than the interior of the neck 
of the bottle, are screwed. ‘he india-riibber collars or washers are 
forced against the inside of the neck of the bottle by the action of the gas 

tained in the liquid. When it is desired to open the bottle the cap 





elements, excepting hydrocarbon combinations, and the arrang 

and contrivances generally are such that- the temperature may be 

regulated and uniformerly exhibited, and that the process may be at the 

same time continuous, : 

054. V. Carat, Brizton, and 8. K. Cuurcn, London, “ Heating hydrogen.’ 
—Dated 30th March, 1872. 

This invention relates to the generation of hydrogen for the purpose of 
heating, with a view to the production of steam, and for other purposes 
where intense hext is required, and consists in the application to such 
purposes as a fuel of hydrogen, obtained from either fresh or salt water 
acidulated with an acid, such, for example, as sulphuric or hydrochloric 
acid, by the employment of a metal, such, for example, as iron or zinc, 
such materials being contained in an apparatus. 

955. W. W. Syminaton, Halstead, Essex, “‘ Measuring the flow of sewage, dc.’ 
—Dated 30th March, 1872. 

This invention relates to processes (such as the ‘‘A B C” process) in 
which sewage is deubesiont and purified by the addition of chemical 
mixtures thereto, and the said invention consists in mounting a water 
wheel meter in a race through which the sewage passes, and ae itto 
a governor, the beam of which carries a pin which engages with a slot in 
a lever which is suitably geared to the spindle of a valve which regulates 
the flow of the chemical mixture, the quantity allowed to pass being 
thereby increased or diminished relatively to the amount of sewage 
— The quantity of sewage passing the meter is indicated ona dial 
»y a pointer connected by a train of wheels to the water wheel meter. 
The relative proportions of the purifying and deodorising mixture and 
the sewage may be varied by altering the position of the pin by which 
the governor lever gears with the slotted lever. 

969. B. Piatt, Widnes, Lancashire, “ Purifying turpentine and vesin.”— 
Dated 2nd April, 1872. 

According to this complete specification a still is empleyed ; super- 
heated steam is admitted to it; in connection is a train of resin con- 
densers, and also a coil for condensing the spirit. By a two-way valve 
the, products are directed either into the spirit or into the resin con- 
denser. 

971. J. H. Jonnson, Sondon, “Liqueurs or cordials, d&c.”—A communication. 
—Dated 3rd April, 1872. 

This invention consists in saturating with carbonic acid gas in as pure 
a state as can be obtained, under pressure or otherwise, liqueurs or 
cordials, alcoholic or otherwise, such, for example, as cognac, rum, kirsch, 
absinthe, marasquino, curacoa, and the like, pte nn | a new sparling 
liqueur or cordial is obtained, which is not only grateful to the palate but 
possesses stomachic properties not hithertv known. In order to obtain 
this result it is proposed to employ an es pare consisting of the follow- 
ing combination :—First, a generator and puvritier to supply the carbonic 
acid gas required for the operation. Secondly, a gasometer in which the 
gas produced is magazined or stored up. Thirdly, a carbonic acid yas 
saturator, with gas pump destined to give the requisite pressure (six or 
eight atmospheres). Fourthly, a ‘ draw-off” mechanism for corking. 
076. W. E. Hopason, London, ‘ Bread, &c.”—Dated 3rd April, 1872. 

The feature of novelty of this invention consists in manufacturing 
bread and other farinaceons food by using sea water instead of fresh 
water as hitherto practised. 

Sl. H. Youne and A. Kitt, London, ‘ linprovements in the purification of 
illuminating gas.”—Dated 3rd April, 1872. 

The chief object of this invention is to remove from illuminating gas 
the sulphur or sulphur compounds which it contains. This object is 
effected by passing it through one or through a series of cylindrical 
purifying vessels filled with charcoal, either alune or in combination with 
burnt or unburnt clay. 

933. J. F. M. Ricop, Boulevard de Strasbourg, Pavis, “ Apparatus yor 
carburetting air.” —Dated 3rd April, 1872. 

The apparatus consists of a hollow cylinder with another hollow 
cylinder in the interior thereof, having any required number of compart- 
ments formed of a spiral or other form and open at their ends, the 
cylinder being fixed to a horizontal shaft. At one side of the internal 
cylinder there is a curved cover enclosing a tube used for supplying the 
air to be carburetted, and also for dividing the carburetting matter into 
spray. This supply and spray tube consists of an external tube, in the 
centre of which there is a small capillary tube having its lower end in the 
hydrocarbon which is contained in the external cylinder. The spiral or 
other partitions are covered with threads of wire, cotton, wool, or other 
dividing material, and when air is supplied to the apparatus by a bellows 
or fan the liquid rises through the capillary tube, and is divided into 
spray by the air, and strikes upon the metallic or other threads, so that 
the air will be perfectly saturated with the hydrocarbon, and when 
ignited give intense light and heat. 

985. E. H. Hvucn, Brunswick, Germany, “ Improvements in coffee pots.” — 
Dated 3rd April, 1872. 

This provisional specification describes an arrangement of coffee pot by 
which the evaporation and consequent loss of the aroma from the infusion 
is avoided. 
ose. J. C. Sectars, Birkenhead, ‘* Hydrocarbon liquids, gas for illumina- 

ting and heating purposes, &c.”—Dated 4th April, 1872. 

This invention consists essentially in mixing sea weed, sea grass, or 
sea wrack (hereafter for brevity called sea ware), with any of the follow- 
ing substances, namely, coal tax, pitch, bitumen, and mineral oils, either 
with or or without peat, charcoal, or other carbonaceous matter, previous 
to subjecting the mixture to distillation in stills or retorts, to obtain 
hydrocarbon liquids, and carburetted hydrogen gas, or either of them, 
and coke. The — in view in adding the sea ware is to promote 
separation of the light hydrocarbons, to obtain an increased yield of 
carburetted hydrogen gas, and to leave a coke fit for use as fuel, or suit- 
able for the manufacture of metal founders’ blacking. 
on. J. F. Larroane, Paris, ‘‘ Gas for lighting and heating.” —Dated 4th 

April, 1872. 

A bell-shaped vessel filled with air is plunged into another vessel 
filled with water. Two pipes lead from within these vessels, one for thie 
entry and the other for the exit of air. The air exit pipe leads into a 
receiver where the air is put into contact with discs, impregnated with 
carburating substance, and is then rendered combustible. A boiler with 
two chambers is fitted to the apparatus, by which an injection of the 
steam into the receiver is produced. 

1013. F. Coates, Chicheley, Buckinghamshire, “ Beer.”—Dated Sth April, 
1872. 


72. 
This invention relates to an improvement in the brewing of beer, the 
object being to effect an economy in the manufacture. This object is 
attained by employing nage yd wurzel or beetroot in partial substitution 
of malt in the preparation of the sweet wort. 
1018. J. H. Jounson, London, “ Heating appuratus.”—A communication.— 
Dated Sth April, 1872. 

This invention consists essentially in supplying gas generators employed 
where gaseous fuel is used with air or gas previously heated by passing 
through a separate —— of the heat regenerator used in connection 
therewith, « special conduit conveying the heated air or gas into the 
generator direct from the heater, the object being to obtain a more 
intense heat and a good reducing flame, and to enable any kind of fuel 
to be burnt in the generator. 

1032. A. M. Crark, London, “‘ Manufacture of illuminating gas.”—A 
communication.—Dated 6th April, 1872. 

The invention relates, First, to the manufacture of illuminating gas 
from hydrocarburets, by the formation of vapours under pressure, which 
are passed through a superheater for converting them into olefiant gas. 
Secondly, to the manufacture of illuminating gas by distilling pulverised 
coal or boghead cval, in order to produce gas in the first place in the 
ordiuary way, and then by passing the oily vapours through a superheater 
containing some porous substance, to transform them into an olefiant gas 
of greater richness than that first produced. The apparatus described 
consists of furnaces having retorts for the distillation of the coal and 
superheaters either separate or combined therewith. Also small apparatus 
for the treatment of hydrocarburets, which are first vaporised and then 
converted into gas by the aid of a superheater. 





Class 9.—ELECTRICITY.—None, 





Class 10.-MISCELLANEOUS,. 
Including all patents not found under the preceding heads, 
839. J. Howarp and BE. T. Bousrieip, Bedford, “ Ploughs.”—Dated 23rd 
March, 1872. 

The object of this invention is to provide for the ean ploughs and 
other tilling implements out of work by means of the ught chain or 
draught rope. 

930, J. B. V. E. Dupont, Manchester, “ Musical wind instruments, dc.” — 
Dated 28th March, 1872. 

According to this invention the adjustable bends or tuningfslides of 

such instruments as the cornet-a- 8 are made with a bore, 


instead of with a bore of equal diameter throughout, 
975. F. Prupencio and J. F..Correre.y., Bath, Somersetshire, * Stoppering 
bottles.”—-Dated 3rd April, 1872. 
A bridge of metal or other material, having a hole in its centre, is 





| 


; zine, wood, cement, stone, brick, tile, slate, p! 


ec 

on the metallic rod or piston is pressed downwards, thus forcing the india- 

rubber washers from the neck of the bottle and allowing the liquid to 

pass through the same, 

087. J. O. Hanctin, Paris, “ Pounding, grinding, mizing, and moulding 
sand, &c.”—Dated 4th April, 1872. 

The features of novelty in this invention consist in combining with the 
ordinary crushing mills two vertical, grooved, and multiple crushers of 
metal and granite, each one composed of four or more conical toothed 
stones, or metal slabs, provided with grooves, the salient parts forming 
the teeth, which, in turning in the sand, form furrows. These crushers 
are loose on a vertical shaft, and are so arranged that in turning the 
furrows made by one crusher ure ayain divided by the second whilst 
rotating, which prevents the sand furming in rolls and not getting pro- 
perly reduced. In conjunction with the crushers are two conical toothed 
scrapers, mounted on the vertical shaft for clearing the teeth of the 
crushers of sand, and to prevent the clogging of the grooves. The scrapers 
are placed in front of each crusher, and following the direction they take 
in turning. 

1330, F. Fintay, Peckham, Surrey, “ Asphalte, &c.”—Dated 2nd May, 
1872. 

The application of the material or composition known as asphalte (now 
used for paving and other purposes) for coating or covering iron, copper, 
ter, paper, canvas, felt, 
leather, or any other material or other metals, so as to preserve them 
from decay, it not having hitherto been used for this purpose, and in the 
manner the patentee proposes. He first applies a coating of pitch or tar, 
upon which he lays the asphalte, using hot 1rons to incorporate and form 
the surface. 

2808. A. J. P. De Carvatno, London, “ Mechanical beam or girder.” — 
Dated 23rd September, 1872. 

This invention consists in joining of planks or tooth-plates longitu- 
dinally together, end to end and side to side, by means of locking studs 
or tooth-plates, which are introduced through under-arms so as to main- 
tain the general construction of the mechanical beams or girders. 

913. J. C. Mewsurn, London, “ Mating cigarettes.”—A communication.— 
Dated 26th March, 1872. 

Cigarettes ure made without touching the tobacco, and by means of an 
apparatus contained within the pouch. This apparatus consists mainly 
ot aspiral, to which rotation is imparted, and which pushes some of the 
tobacco in the pouch up a tube, upon which a cigarette paper tube is 
placed. The cigarette paper tube is thus filied with tobacco. The tube 
up which the tobacco is pushed has a stopper, which carries a needle ; 
this needle fits within the spiral, and its object is to form a central 
channel in the cigarette. 

914. J. H. Jounson, London, “ Ice cream jreezers.”---A communication,— 
Dated 2th March, 1872. 

This invention consists, First, of an ice cream freezer in which an outer 
vessel containing the ice and an inner vessel containing the cream, as 
well as the dasher within the latter, are revolved in a horizontal position 
separately and alternately by attaching a crank or winch handle, first to 
the spindle of the dasher, and revolving it rapidly, agitating the cream, 
while the outer vessel or tub containing the salt and ice is comparatively at 
rest, and then by attaching the said crank to the trunnion at the 
bottom of the tub, by which the tub, ice, and can are revolved rapidly, 
agitating all the contents, while the beater, with the scraper attached, is 
held stationary, thus enabling the operator to impart intense agitation, 
either to the cream or to the freezing ingredients, at the proper time to 
obtain the best results in both. Secondly, of a spring or elastic scraper 
inside the can or inner vessel. Thirdly, of a peculiarly constructed and 
located india-rubber packing by which the can lid is rendered perfectly 
tight. 

016. G. ALLIx, Jsle of Dogs, and H. Ganpner, London, “Closing the necks 
of bottles.” —Dated 26th March, 1872. 

This relates to valve stoppers which can be pothet into the vessel to 
open the neck. The stopper ‘s composed of one or more substances 
partially covered with rubber. The stem has a hold, hook, or a loop by 
which it can be drawn into the neck again as often as required. Several 
modifications are spoken of to render the invention suitable for various 
liquids, 

919. J. Lawson and B. Haisswortn, Hulifax, “‘ Syphon ventilators.’ 
Dated 26th March, 1872 

The improvements consist in the application of one or more perforated 
plates or wire gauze diaphragms at the top or exit of the outlet opening, 
and in constructing such ventilators in the form of a “‘ dormer,” so that 
they can be applied to the sides of the roofs of buildings. Also con- 
structing them of similar form, but so that they may be applied to the 
side walls by having a horizontal passage from the inside to the outside. 
920, C. R. Matnews, London, “ Fixing, connecting, and disconnecting gas 

pendants.” — Dated 26th March, 1872. 

The speedy mode of connecting and disconnecting, together with great 
durability, the surface plate being quite invisible when disconnected, 
and no portion requiring skilled labour to repair it. The connecting 
joint through which the gas is directed can be repaired within a few 
minutes at the small cost of one penny, but will not be liable to repair 
with ordinary care once in twelve months. 

921. G. H. Smrru, London, ‘‘ Appliances for preventing the corrosion of 
iron pipes or tubes.” —Dated 26th March, 1872. 

The said invention is based upon the application to the iron tubes to 
be protected of a material electropositive to the iron, and which is there- 
fore attacked instead of the iron by the destructive agency that would 
otherwise corrode or oxidise the latter. The patentee makes for this 
purpose an alloy of zinc und tin. For wrought iron pipes or tubes the 
protection is best obtained by the use of couplings or connections made 
entirely or partially of the aforesaid alloy. For large cast iron tubes, 
such as are used in towns and cities for the conveyance of water, gas, or 
sewage, the patentee prefers that the said tubes should have annular 
grooves or channels formed in them for the reception of rings, hoops, or 
segments made of the protective alloy. When the tubes or pipes to be 
protected form part of a steam boiler, the patentee places rings or hoops 
made of the said alloy upon the said tubes at the ends of the pipes, or at 
such distances apart thereon as will be found most convenient. 

922. B. Ricnarps, Penzance, Cornicull, ‘ Improvements in walking-sticks.” 
—Dated 26th Mureh, 1872. 

Making walking-sticks of iron or other suitable metal on the telescopic 
principle with a pin and groove joint, or a flanged joint, or a screw joint. 

28. T. T. Prince, London, and R. BLAkemore, London, ** Improvements in 
horseshoes, and in nails for the same.” -- Dated 27th March, 1872. 

This consists in making a dovetail or other shaped groove in horse- 
shoes, and in inserting therein some soft material, such as india rubber, 
gutta-percha, or other suitable material considerably softer than iron 
‘The nails are made with an enlarged shoulder. 

920. C. G. Jounson, Middlesbrough, Yorkshire, “‘ Improvements in the manu- 
facture of iron and steel.” —Dated 27th March, 1872. 

This provisional specification describes the passing a puddle ball 
through a shingler. The opening at one end of the shingler is larger 
than that at the other, and two of its adjacent sides rock on axes for a 
short distance. The puddle ball is put in at the large end of the shingler 
and nipped by the rocking sides; it is then pushed forward and again 
nipped, and so on until it passes out at the small end of the shingler. 
The processes of rolling the bloom from the shingler are also described. 
939. N. Dunn, Burntree, Tipton, Staffordshire, ‘ Pumps for draining mines.’ 

—Dated 30th March, 1872. 

This improved pump consists substantially of two working barrels, 
which are connected together, and held in position by two bracketed 
plates, and a ram or plunger, which is of peculiar and wnusual construc- 
tion, inasmuch as its upper part is of smailer diameter than its lower 
part, and thus a smaller resistance is offered by the water in the upward 
stroke of the ram, At the lower part of the second or undermost of the 
two working parts is a clack door piece, fitted with a valve, which is 
caused to open as the ram or plunger rises and the water is drawn 
upwards. Underneath here is the blast hole piece or *‘ wind bore.” 

045. T. A. Mipp.eton, London, ** Envelope machines.” —Dated 30th March, 
1872, 

The object of this invention is so to operate the suckers now used for 
lifting sheets or pieces of paper from a pile as to insure the lifting of 
those sheets or pieces singly. 

046, W. Peesies, Glasgow, “ Regulating the admission of steam.”—A com- 
munication.—Dated 30th March, 1872. 

The improvod apparatus comprises a reciprocating slide which carries 
a bell-crank lever, one arm of which is at right angles, or nearly so, to 
the line of motion of the slide, the other arm eg, Fag thereto and 
connected to a spring fixed on the slide. A valve bar is guided to move 
parallel with the slide, and is jointed to the bell-crank lever. A latch 
carried by the main slide is arran; to engage in a notch in the valve 
bar when the main slide is moved to one end of its travel. The latch 
is connected to a small bell-crank lever, which has one arm extending so 
as to ter an adjustable stop when the main slide is moved. 
The adjustable stop may be moved by hand, or it may be connected with 
a governor. 


047. R. R. Haze ton, Glasgow, “ Bearings for shafts.” —Dated 30th March, 
1872. 




















sae 
This invention relates to such bearings for shafts or other revolving 








rubbing consists of narrow separated strips of lignum vite or 

other suitable hard wood or root. 

948. J. H. Jounson, London, ‘‘ Permanent ways.”—A communication.— 
Dated 30th March, 1872. 

This invention com a method of ing permanent way in 
sections, ready prepared by means of a trav carriage containing 
steam engines for propelling the entire apparatus, and for working cranes 
for lifting the sections of permanent way from a truck behind, po be 
them to the front of the apparatus,.and despésiting them w the 
the entire apparatus moving along the line as fast as the sections are 


id, 

949. W. H. Batey, Salford, “ Indicating heat.”— Dated 30th March, 
1872. 

As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed. 

950. W. M. Brown, London, “ Horseshoe nails.”—A communication.—Dated 
30th March, 1872. 

This complete specification describes the manufacture of horseshoe 
nails from bars of iron with raised or ribbed surfaces, the thick ribbed 
p ojection forming the head of the nail and the thinner part the shank. 
The manufacture is plished by hing the blanks from such bar 
iron and by feeding such blanks into rollers to form the shank points, 
and finally giving the nail its finished form by passing it through other 
dies by punching. 

951. P. WotsteNHOLME, Blackburn, Lancashire, ‘A rotary lithographic 
printing machine.”—Dated 30th March, 1872. 

A sort of cylinder is used with a recess in the side for the stone ; this 
cylinder is on a shaft having a rotary or oscillating motion ; the face of 
the stone is curved and projects a little beyond the cylinder, that it may 
touch one or more damping rollers, which must not be touched by the 
cylinder. There are three or more inking rollers which touch not only 
the stone, but also a metal covering on the cylinder; this covering 
distributes the ink on the inking rollers, its edges are curved, and rub 
against small bowls on the framing, which has the effect of moving it 
backwards and forwards, The paper is laid on an endless band cantted by 
two rollers, one of which is under the cylinder and receives the pressure ; 
the stone carries the paper and band along during printing. ere are 
two or more sharp pointed fingers set and used for separating the paper 
from the stone. The rollers are fed with ink by a common box ca 
by two rods resting on eccentrics on the cylinder shaft, and which let the 
box down, and delivers a portion of ink to one of the rollers, part of 
which ink is taken by the distributor and given to the other rollers. The 
damping rollers are fed with water by means of a cloth laid on to them, 
which cloth also dips into a trough of water. The covering of the damping 
and inking rollers is knitted or woven without a seam. This mac 
prints either from a roll of paper or from sheets, and either from stone or 
zinc. 

952. W. E. Gepcr, London, “ Improved jack.”—A comnvunication.—Dated 
30th March, 1872. 

This invention relates to a jack composed of a rack, into which gears 
an endless screw raised and lowered by means of two bevel wheels set in 
motion by a crank. An arrangement of catch and tumbler permits the 
rack to be lowered without turning the crank when desired. The juxta- 
position of the rack and endless screw is such that the crank may be 
released at any moment, and the load will remain in the exact position to 
which it has been brought at that moment. 

959. J. Coutter, Dewsbury, and H. Harpin, Thongsbridge, Yorkshire, 
“* Machinery for dressing or facing and shaping stones, marble, &.”— 
Dated 1st April, 1872. 

This invention relates to improvements effected in the ordinary 
planing machine for iron in adapting it for cutting stone, and consists in 
being able to use straight cutting tools and to turn over the tools at the 
printed the stroke, so as to use the opposite side of the tool in the return 
stroke. 

O63. J. J. F. Manent, Paris, “ Pumps.”—Dated 2nd April, 1872. 

In pumps according to this invention there are no buckets, valves, or 
other parts made, constructed, or formed of leather; but by the novel 
mechanical arrangement and the disposition of the acting _ and 
passages of these pumps the inventor is enabled to employ india-rubber 
for the valvular portions, and to use in conjunction therewith spherical 
valves; these he prefers, for many pu es, to make in metal, an 
hollow. In like manner the buckets or pistons of pumps are formed of 
hollow frames or shells, having spherical valves resting on india-rubber 
seatings. 

065. T. Lowe, Brampton, Derbyshire, “‘ Paper pulp or half stuff’.”—Dated 
2nd April, 1872. 

The features of novelty of this invention consist in manufacturing 
paper pulp from mountain heath, bog heath, and ling, and by bleaching 
with a mixture of chlorine and urine, 

968. W. R. Lake, London, “* Paper rag engines.”—A communication.—Dated 
2nd April, 1872, 

This invention has for its object, First, the construction of the roller of 
a paper rag engine. The said roller is a cast iron cylinder or shell, in 
which the fly-bars are secured by casting the metal of the cylinder around 
them. It has also for its object the construction of the of the engine, 
which consists of a cast iron plate having the bars secured therein by 
casting the metal of the said bed-plate around them. _It furthermore has 
for its object a device whereby the said bed is secured in place under the 
roller, and which when worn out can be removed to give place to a new 
one. 

072. W. Benson, Allerwash House, and J. J. HETHERINGTON, Stonecroft, 
Northumberland, “‘ Washing and dressing ores.”"—Dated 3rd April, 
1872 





The invention relates to a peculiar construction and arrangement of 
self-acting “‘jigger” for washing and dressing lead and other ores, 
whereby economy of manual labour is obtained and a considerable saving 
in the consumption of water effected. According to the invention, the 
patentees propose to employ a single riddle or sieve, placed at a slight 
inclination, in combination with a tub divided into three or more com- 
partments and with inclined separators or spouters at different levels 
communicating with the respective compartments. A plunger, worked 
by a crank, or eccentric, anc fitted with an inverted valve or valves, or 
with a cupped leather or gutta-percha packing, is disposed on each side 
of the sieve, in order to produce the requisite pulsations, the back suction 
so objectionable in ordinary plungers being by this construction of 
— entirely obviated. In addition to these plungers one or more 

orce pumps fixed outside the tub are employed for maintaining a gentle 
flow of water through or over the sieve, the said water being drawn 
from the end or other compartment of the tub and returned thereto after 
circulating through or over the sieve, thus using the same water over 
and over again. ¢ various qualities of ore form themselves into diffe- 
rent strata in passing over the sieve, and are conveyed away by and with 
the current of water along the different separators or spouts to their 
respective compartments. 
073. J. H. Jounson, London, “‘ Hair bristles and feathers,” —A communica- 

tion.—Dated 3rd April, 1872. 

This invention consists in steeping hair, bristles, or feathers in benzine, 
benzole, gasoline, or naphtha for a sufficient length of time, but it is pre- 
ferable to expose them to benzine vapour under pressure as a more 
effective and economical process, as the vapour can be condensed after 
passing through a mass of hair and revaporised, so that there is little or 


no loss of hydrocarbon. 
ng the light of a gas burner.” — 
2. 


977. W. R. Lake, London, “ Concentrati 
communication.—Dated 3rd April, 187: 

This invention ists in the arrang' t of a ring bracket capable of 
supporting a hemispherical cup in combination with a gas burner, which 
extends over the said ring bracket in a horizontal direction, in such a 
manner that if the hemispherical cup is filled with water, or other suit- 
able liquid, and the gas is lighted, the illuminating power of the flame 
will be concentrated by the water on a limited space below the said cup. 
984. J, L. Casarrevi, Manchester, “‘ Improvements in pyrometers.”—Dated 

3rd April, 1872. 

This invention relates to pyrometers for hot blast furnaces and other 
similar — The apparatus consists of a pipe or tube of iron or other 
material which is screwed or fastened into a metal cone at one end and 
to a flange or socket at the other end. Inside this pipe or tube isa 
second or smaller tube of metal or other material, the ratio of expansion 
of which by heat is different from the outer tube. This inner tube is 
also screwed or fastened at one end into the metal cone before mentioned, 
and at the other end has a rod screwed or fastened into it which is made 
to pass through a stem screwed into a flange socket attached to the 
of the main tube, and which said stem carries a case and dial. The An 4 

moved up or down according to the ex or contraction of the 
metal, comes in contact with a rack movement on the dial plate, and gives 
motion accordingly to the index hand. The hot blast is throu; 
the instrument by inserting the cone into the socket of the plug of 
tuyere tube, the current through the inner tube or pipe 
holes at its top between the inner and outer pipe or tube and out 

holes in the cone. By this means the heat of the blast 

the pipes or tubes, and the temperature is indicated by 
tus _ a covering of wood 








dial. The outer tube of the appara’ 
non-conducting material for the 
as to prevent the radiation of heat from the tube. carrying 
the case is provided with an arrangement for adjusting or setting 
the index hand to its starting point. 
990. A, A. RossicNnon, Paris, “ Tracung music played on the pianoforte, dc.” 
— Dated 4th April, 1872. 
This invention consists in the arrangement or construction of an appa- 
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i musical notes and other signs by forming strokes of 
rap Sa ae ‘and in two colours, the duration of the notes or other 
signs being indicated by length of the stroke, and their value by the posi- 
tion of the stroke. . 
993, W. Warrrie, Harborne, Stoffordshire, * Nails and spikes.” —Dated 4th 
ril, 1872. 
ma invention consists in manufacturing nails from wedge-shaped 
slates or strips having in longitudinal section the figure of a blank or 
ae nail or spike. These wedge-shaped plates are slit or divided 
longitudinally at one operation into a series of blanks, which blanks are 
headed in the same machine by which they are slit from the nail plate, 
or ina separate machine. When slit and headed in one machine the 
wedge-shaped plate is passed through a serious of slitting rolls by which 
it is slit into a series of nail blanks. As the partially slit nail blanks 
pass froi the slitting rolls they are separated from one another by a cen- 
tral guide or separator into two series, and are conducted on to supports 
and between gripping tools, by which they are held during the heading 
operation. Two heading tools are employed working in succession, one 
heading tool for each series of the nail blanks. When slit in one machine 
end headed in another the wedge-shaped plates are passed between 
slotted guides capable of setting to the slitting rolls. Or the wedge- 
shaped plates are slit or divided into nail blanks by the use of a com- 
bination of shear blades, and the nail blanks may be planished by passing 
them through a set of quadruple rolls. Nails of iron or copper, or alloys 
of copper, may be manufactured by the process and machinery described. 
ooo, J. F. Warprick and J. Cieaca, Bolton, ‘‘ Registering the number of 
persons entering in or upon a vehicle or into any place of public entertain- 
ment.” —Dated 4th Aprii, 1872. 

This invention is applicabl it or other public vehicles, and 
to theatres, concert rooms, exhibitions, public gardens, or other places 
where a check upon the number of persons entering is desirable. The 
invention consists principally in the application and use of a movable 
step, platform, or shan at the door or other place of entry, such step, 
platform, or plank, being so plaeed that every person entering shall be 
compelled to step upon the same; and in connecting such step, plat- 
fourm, or plank with any ordinary counting or registering apparatus. 

1003. C. STEVENSON, Milagavie, Dumbarton, N.B., “ Converting straw and 
other substances into pulp.”—Dated 5th April, 1872. 

This invention, which relates to improvements in that class of boilers 
employed in converting esparto, straw, wood, and other similar sub- 
stances into pulp to be used in the manufacture of paper, consists in 
arranging within the close shell of the boiler and at its yay end a 
perforated disc or plate corresponding in dimensions to the internal 
diameter of the boiler. The perfora' dise or plate is formed witha 
doorway, through which the charge is introduced into the lower part of 
the boiler, and it is attached to the lower extremity of a vertical rod or 
spindle, and counterpoised by means of a weighted cord or chain — 
over a pulley and attached to the upper end of the rod or spindle. In 
lieu of a the boiler with a close top, as hitherto practised, or 
arranging the perforated plate or disc at the interior thereof, the perfo- 
rated plate or dise may constitute the upper end of the boiler. 

10 5. W. Wricut, Sheffield, * Valves and apparatus for flushing water- 
closets.” —Dated Sth April, 1872. 

The features of novelty which constitute this invention are the double 
action of valves and pistons rugulating the flow of water from the cistern 
to the closet. 

1015. J. R. WicHam, Monkstown, Ireland, “ Illuminating lighthouses.”— 





Dated 5th April, 1872. 
This invention consists in employing for dioptric lighthouse apparatus 
two or more lights arranged ‘one over the other, with passages for the 
supply of air and removal of products of combustion and with double 
flues for producing currents of air supply, these passages and flues being 
accommodated along with the gas or oil pipes in the spaces which are 
not traversed by the rays of light, such arrang ts to be combined 
when required with méans of rendering the light intermittent. 
1022. J. W. Smrru, Orton, Cheshire, “‘ Ventilating sewers and drains.”— 
Dated 6th April, 1872. 

This invention consists in making brick manholes or air chambers in 
the street ; in the centre of each manhole is a tube reaching from the 
top of the sewer to the level of the street ; at the side of this tube at the 
bottom of the air chamber smal} pipes ape a into the sewer for the 
purpose of furnishing pure air from the air chamber to supply the sewer 
with air, and to create a draught in the tube. Also a ventilating trap to 
be placed outside the walls of the houses*in the drains, the said trap 
having an inlet pipe to receive the house drains, and an outlet pipe to 
discharge into the sewer. 
1¢23. A. B. Wimpenny, Hayfield, Derby, “ Smoothing irons.”—Dated 6th 

April, 1872. 

The invention consists in forming the smoothing iron of a hollow box 

of iron, brass, or other metal, and in attaching thereto by means of union 
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Makers and producers of all saleable goods are entirely depen- | 


dent upon the buyers, Whatever the consumers who deal with 
the ironmasters and the hardware producers in other districts 
may be prepared to do, the customers upon whom the masters 
here depend will not buy at nt quotations. 

There was some hope y that it might be possible to get 
down coal and minerals, but owing to the difficulties of the labour 
market it is very doubtful if they can be accomplished. If it 
should ultimately prove practicable then the consumers of iron 
may look for easier quotations, the makers of iron would be very 
happy tc be able to quote lower prices. We trust that soon 
buyers and sellers may see the possibility of coming together with 
advantage to one another. At present they keep apart, to the in- 
convenience, and sometimes to the injury of both. 

Much dulness has come over the iron trade of South Stafford- 
shire. Between the market to-day and that exactly three months 
ago the alteration is most conspicuous. At the earlier date it 
was almost impossible to get a specification for pig iron booked 
at scarcely any price. Orders are now very much sought after, 
and there is no difficulty in getting best finished iron at £2 and 
£3 under the prices of last quarter, and less valuable samples at a 
lower proportionate fall, whilst pig iron is down from 20s. to 25s. 
a ton, and the supply is abundant. The fall is insufficient to 
satisfy s, who decline to buy at present rates. As a rule, 
however, makers are firm, and rather than yield further they 
are putting certain — of their works upon short time. 
They say that wi the present price of materials and 
labour they are in a worse position with bars at £14 than they 
were when bars were £7 10s. In the interval pigs and coal have 
both doubled in price, and labour has risen 60 per cent. Hence 
they must, if they are to pay their way, decline to take less than 
their present quotations. There can be do doubt that more orders 
might be obtained if makers would give way. How long they 
will maintain the struggle against buyers time only will show. 

The belief of substantial men is that if makers will hold their 
own for the next few weeks buyers will be driven to purchase at 
makers’ terms, and soon, with the return of the purchasing season, 
would spring up a demand that must establish current rates. At 
the same time that makers show much determination, 8 
are yay A firm. We know of a case in which a foreign order 
worth in the aggregate £4000 has been suspended because of the 
ag oa of makers. The fact may be taken as conclusive upon 
the trade that might be done if customers’ views could be met. 

The collieries who depend for custom upon the activity of the 
mills and forges have done but little work in the past week. 
Whether on this account orfor strategical reasons—the lock-out in 
South Wales staring them in the face—is not known, but it was 
understood on Change in Wolverhampton on Wednesday after- 
noon that certainly for the present the permission to demand a 
rise of 15 per cent. of the recent conference of miners at Walsall 
will not be acted upon either in North or South Staffordshire. 

The proposal to drain the mines of South Staffordshire and 
East Worcestershire was much talked over this afternoon. It was 
learnt with much satisfaction that the application to Parliament 
is likely to be based upon a principle somewhat analogous to the 
relationship of the Local Government Board in London to the 
boards of commissioners in different parts of the kingdom. The 
commissioners will probably seek power to look after the drainage 
of the surface. They will watch all the means by which the 
water gets into the mines, and take power to remedy the defects, 
if necessary defraying their expenses by an annual ratal of so 
much per thousand tons, The sum required from any individual 
firm would be comparatively insignificant. As to the drainage of 
the several localities, if the great majority of proprietors desired 
to drain by an association, then, with the sanction of the com- 
missioners, the minority might be compelled to contribute, the 
commissioners first sanctioning the application to drain by an 
association, and then apportioning the charge to be made upon the 
respective proprietors according to the benefit obtained. If this 
should prove to be the plan that will be ultimately adopted, then 











joints two india-rubber or other flexible tubes, one of which is 

to a closed steam boiler, so as to admit steam into the box and heat the 

same «s required, and the other for the emission of the d d water., 

2865. R. Verrcn, London, “Cure of corns by friction in the form of a powder.’ 
—Dated 28th September, 1872. 

The object of this invention is to relieve pain by a new, safe, and im- 
proved method of eradicating corns from the feet. First, the corn is pared 
down toasnearthe root as possible without cutting to the quick. Secondly, 
the powder, which is composed of orris root, vanilla bean pounded, 
mustard, lime, and salt, is then uscd in the following manner, viz., a 
little of it is moistened and rubbed in with the finger to the root of the 
corn for two or three minutes at a time, when, by the effects of friction 
and the valuable properties of the powder, the corn withers and dies 
away. 








THE IRON, COAL. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspo ndent.) 

On ’CHANGE IN BIRMINGHAM YESTERDAY : The state of the demand 
for iron—THE FEWNESS OF ORDERS GIVEN OUT AT QUARTER Day : 
No improvement since—IRONSTONE AND PIGS ON OFFER—THE 
QUESTION OF PRESENT AND FUTURE PRICES : The impossibility of 
writing up the market -WILL THERE BE ANY EASE IN THE PRICES 
OF MINERALS?—THE CONTRAST BETWEEN NOW AND THREE 
MONTHS BACK - ORDERS BEING COUNTERMANDED—THE DEMAND 
AT THE COLLIERIES : Falling off through the want of orders for 
iron—THE PROPOSED MINES DRAINAGE SCHEME: What is it 
likely to be !—THE GENERAL INDUSTRIES : How affected by the 
prices of iron? The orders recently given out—BRANCHES SPECI- 
FIED—THE ENGINEERING INDUSTRIES: Zhe iron-founders’, the 
tube makers’, japanners, brass-founders’, and other trades—THE 
RISE OF 15 PER CENT, TO THE BRASS-FOUNDERS—IMPROVED COL- 
LIERY WINDING GEAR: Interesting as to shallow pits—THE 

ARTISANS AT THE GREAT WESTERN LOCOMOTIVE WORKS AND 
THEIR WAGES, 

THERE were vendors present on Change in Birmingham this day 

(Thursday), from localities whence it is a rare circumstance to see 

representatives on the week after quarter-day; but so little 

business was done last Thursday, that this became inevitable, if 
orders were to be obtained. Buyers knew how to interpret this, 
and were not thereby stimulated to give out the orders that they 
had before withheld, for not only were few additional inducements 
offered, the demands that they had themselves received for their 
products, either at quarter-day or since, were so few, that there 
was no reason why they should purchase, Firms who are accus- 
tomed to sell all their quarter’s make of pigs at Birmingham 
quarter-day are amongst those who were to-day wishing to make 
up for the little business done last week. Proprietors of mills and 
forges, however, prefer to wait well on in the quarter before they 
commit themselves to further pure . Ironstone and pigs 
were both offered with a freedom not before noticeable for some 
time past. It was clear cl gr rege had unduly estimated the 
importance and the extent of the recent advances. They were 
now prepared to sell, but could not, at prices which before the 
had refused, Holders of finished iron were similarly coummaennell 
All this producers less unfavourably circumstanced had to 
meet, and it went to —— the exact condition of things which 
is termed the state of the market for the day. That state cannot 
be reported as favourable to the maintenance of current official 
quotations. be premcgges before in hand are being everywhere 
closely worked down, and consumers are not coming forward. 

There is a right valiant effort being made to keep up prices on the 

part of producers, who speak of the impossibility of selling at lower 

rates with a profit, and there are men who do their best to talk 
up the trade, In the state of demand it would be as 

_ ridiculous of any writer who should attempt to do so, and it would 

have about as much effect upon buyers as the attempt with a tiny 

whip to flog into activity a quadruped with the hide of a 

joceros, 
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it 1 to be the general opinion of the mineowners that there 
will be little difficulty in an Act being obtained without any 
sensible opposition ; indeed, that the working of such a measure 
would be welcomed, and that it would certainly operate greatly 
to the advantage of all sorts of people interested in the commercial 
and business prosperity of the district. 

As to the general industries, ea was almost as quiet as 
in respect of the iron trade. The merchants in this town (Bir- 
mingham) had a notion that, notwithstanding the previous drop 
in iron of £2, and in some cases of £3, still that a reduction of 
another £1 would be declared. Finding that ironmasters were 
firm at their quotations, they gave out orders that they could no 
longer hold ; but these were very few. Consumers will not con- 
sent to purchase until there have been further reductions, Asa 
result fewer orders were given out for hardwares at the close of 
last week than we have known for some time past. Nor has the 
interval since that meeting improved matters. Very quickly there 
will be a conspicuous Want of business at very many workshops 
in and about Birmingham and South Staffordshire. 

In the engineering ironwork manufactories there is a well 
sustained activity in all departments. Iron castings adapted to 
mill and forge purposes are in steady demand, some tolerable 
orders being under execution. The japanners and tin plate workers 
are busily engaged in the ‘‘season’s goods” branch, but the trade 
generally can scarcely be described as excellent. The tube trade is 
remarkably brisk, and manufacturers do not show any inclination 
to reduce present quotations. The demands for chain cables 
and anchors is not over brisk, but it is understood that orders 
are in the market which will be placed when prices have assumed 
a more settled aspect. Lock makers are pretty fairly engaged, 
though there is a decline in the demand for leading classes of door 
locks, In latches and bolts the business doing is only moderate, 
and manufacturers of such articles report that orders are rapidl 
being cleared off the books, Manufacturers, at the present high 
price of raw material, will be rather loth to put goods into stock, 
and when the demand is fairly overtaken there is reason to fear 
that the workpeople will be put on short time. Galvanised iron 
roofing is in better demand since the reduction of £3 per ton; but 
the works are not so actively engaged as they were at the corre- 
sponding period of last year. 

The recent concession of 15 per cent. to the men engaged in the 
brassfoundry trade seems to have been severely felt by some of 
the smaller brassfounders, who have been compelled in some 
instances to reduce the number of their hands, owing to the falling 
off of orders, 

The Wolverhampton brasscasters have made an application to 
their employers for a similar advance, and had hoped to argue the 

»oint ; but their employers not only decline to give them the rise, 
Put refuse to debate the question with the men. 

At the Mimmins Colliery, at Willenhall, belonging to Mr. 
Matthew Tildesley, some winding machihery has just been put up 
which is attracting much attention in the locality, and that deserves 
to be widely known, for it seems to be applicable to pits of which 
the depth is not very considerable. machinery embraces 
not only compact winding gear, but likewise the means of 
preventing overwinding, that merits the consideration of 
colliery engineers. Boiler and engine and winding gear are 
all at the pit’s mouth and cover a space of only a few yards 
square, © engine and boiler are under one roof; 
the grate is constructed so as to effect complete combustion, not- 
withstanding that the slack used has hitherto been regarded as 
bank refuse. The boiler is vertical, and possesses a large heating 
surface of 250ft. The engine also is vertical, bolted to a frame 
standing on one side of the shaft’s mouth, where it works direct a 
drum fixed over the pit on another frame. On the opposite side 
of the shaft is the fly-wheel, and to this wheel there is attached 
a brake which securely grips it until the engine man is at his 
post, which is by the side of the banksman. To release the brake 
the principle in use in the North of England has been adopted 
—the engineman, directly that he takes his stand in the 





ition assigned to him, moving by his own weight the 
ever which ean the brake. Te stop the fly wheel and 
to apply the brake he has, therefore, only to remove his 
foot. To the lever by which the brake is applied to the 
fly-wheel Mr. Tildesley has atached an iron bar 

which the draw chain runs ; and so soon as the skip reaches 
required height at the top of the shaft the action of the bar locks 
the fly-wheel in the grip of the brake, and keeps the skip securely 
suspended at that point. Owing to the use of the open grate, the 
fire is understood to require renewal only once in about two or 
three hours. The whole apparatus presents a strong contrast to 
the noisy winding machinery generally adopted in South Stafford 
shire, and the absence of smoke, together with the apparent 
impossibility of colliers’ lives being sacrificed by the negligence or 
the oversight of the engineman in working his engine too long 
whilst men are ascending, seem to us to give the improvement the 
importance which, now the new Mines’ Act is about to be put into 
operation, should attract the notice of the colliery people of this 
district. 

Whatever may be the action which the artisans at the locomo- 
tive works at Swindon of the Great Western Railway Company 
are prepared to take in respect of the desired advance of 10 per 
cent. in their wages, the men at the corresponding works of the 
same company in Wolverhampton seem very uneasy, and are not 
ready to give up what they term their claim to the advance with- 
out knowing the reason why they don’t get it. Meetings have 
been held in Wolverhampton during the past week in promotion 
of the movement, and on Tuesday no fewer than 800 of the work- 
men assembled to hear the report of a deputation they had sent 
to confer with the managers of the company. The deputation, 
however, reported that the employers still — to give any defi- 
nite answer to the application, and treated the workmen’s 
memorial with apparent indifference, The meeting thereupon 
unanimously determined to adhere to the original memorial for a 
10 per cent. advance, and to request their manager to return an 
answer within three days of the memorial being presented. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE EFFECT OF THE QUARTERLY MEETINGS: Easier prices—THE 
BANK RATB—LARGE FIRMS STILL VERY BUSY —SLACKNESS IN 
SOME BRANCHES—RUSSIAN BRANDS OF IRON—THE FILE TRADE: 
Threatened dispute—SuPPLY AND PRICE OF FUEL: Profits of 
colliery proprietors—RAILROAD IRON, TELEGRAPHIC WIRE, SAWS, 
AND MACHINERY—CUTLERY TRADES— SHEFFIELD GAs CoMPANY, 

THE quarterly meetings of the Staffordshire ironmasters held last 
week appear to have had the effect of giving a tone to the trade in 
the matter of prices, and in consequence of there having been a 
further decline observable at the meetings referred to, so also has 
there been a general easing of the market here. This is owing, 
not only to the diminished demand, but to the fact just ae 
and the statement that stocks are accumulating in the Cleveland 
district. Fancy prices for all descriptions of finished iron have dis - 
appeared, not by choice, but from the pressure resulting from 
diminished transactions, 

The advance of the Bank rate to six per cent., with every chance 
of its being made seven per cent. in a day or two, will necessarily 
limit business, check speculation, and compel iron merchants to 
realise the stocks they have on hand. It is quite within the 
bounds of possibility that seven per cent. will bring the first of 
the crop of failures that must certainly very shortly ensue on the 
falling off of trade. 

Generally speaking the larger Sheffield firms are still very fully 
employed, and will be for some months, but their new orders are 
understood to be by no means so remunerative or so numerous as 
those which are being worked out. Those houses who have for 
years made one particular class of goods their specialty are as an 
almost unbrokenrule very busy, and where the articles are not easily 
speculated in, such as crucible steel, they are never at a loss for 
orders. The second and third-rate houses, who have in numerous 
cases a name yet to make, are beginning to feel the slackness, and 
in some branches of the cutlery trade will positively soon be on 
short time, unless the winter demand should revive their prospects. 

A limited quantity of Russian iron of some of the best brands 
has been on offer in Sheffield during the past few days, but the 
price demanded is understood to have hindered transactions in it, 
although some of the file houses are always glad to get hold of this 
class of iron for their best goods, The file trade is in a very 
prosperous condition, but may possibly be disturbed shortly by a 
strike, should not the present agitation of the men for an “‘ equali- 
sation of prices” be favourably regarded by the masters. The 
latter have decided not to amend the present list, and unless they 
alter their decision a dispute seems to be unavoidable. 

The supply of fuel is much more plentiful, at easier prices. No 
concerted movement declaring a reduction of price of coal has 
taken place in South Yorkshire, but most of the firms are indi- 
vidually intimating lower rates to their customers. A local 
newspaper states that some of the colliery firms have each made 
profits during last year considerably in excess of £100,000, I have 
reason to know that this estimate is, if anything, 20 per cent. under 
the mark, The millennium has, however, passed, and ordinary— 
perhaps the normal—quotations for coal and coke will prevail next 

ear. 

The demand for railroad iron is very brisk, and present orders 
—or be worked out for more than six months at several of the 
works. 

A good business is doing with Germany, Spain, France, and 
other continental markets in edgetools, saws, and machinery. 

Telegraph wire is much inquired for, chiefly for India, the 
colonies, and America, One of the leading firms in this line, 
Messrs, Gray, have just transferred their undertaking to a limited 
liability company. 

The better sort of cutlery is in demand, but the American fall 
trade is not up to the usual standard this year, Kazor and 
scissors manufacturers are extraordinarily busy at present. In 
the edgetool trade a fair amount is doing. 

For stove-grates the demand is far from brisk, bigh prices having 
almost — stopped the building trade of the lower grades, 

The Shettield Gas Company have declared « dividend at the 
rate of 10 per cent. per annum for the half year, and state that 





the additional works at Neepsend will be available by the end of- 
7 


the year. They are also erecting new offices, 
Several works in the locality are being handed over to limited 
companies, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Pic IRON TRADE: Fall of pricea—THE MALLEABLE IRON TRADE { 
Better prospects -SHIPBUILDERS AND SHIPPERS—-THE ACCOMMO- 
DATION OF GLASGOW HARBOUR—THE OMOA AND CLELAND IRON 
AND CoAL CoMPANY—THE LABOUR QUESTION AND THE COAL 
TRADE. 

Tue state of the pig iron market has during the past week been 

rather less speculative, and the result has been that iron, instead 

of being ruled altogether by what has so long been the bane of the 
trade—the gambling el t—is app hing more nearly to its 
legitimate value. Last week I d that makers’ brands 
had had a fall of £1 and upwards per ton. This has been followed 
very speedily by a reduction in the price of warrants, for which it 
is now difficult to quote more than 112s, cash, At Monday’s 
market 110s, was the top figure, and the market closed firm at 
102s. ; buyers, 100s. This is likely to lead to an increased 
demand, many consumers having been holding off for a time, in 
order that they might take advantage of the fall that has now 
come to pass, 

The reduction of the price of pig iron promises to affect mate- 














274 


THE ENGINEER 





Ocr. 18, 1872. 





rially all the allied branches of the trade. i will it 
result in bringing down the price of merchant iron, which has been 
so very expensive for some time past that shipbuilders and others 
have operated as sparingly as possible, and the slackness that had 
commenced to set in promised to have a very injurious result. 
In all other departments of a collateral kind there are 
symptoms of more activity and animation, Founders and 
engine builders will have more orders placed on their books, 
and shipbuilders are full of hope for the future, where 
they were in a very desponding state only a few months ago, This 
leads me to remark that the malleable iron trade of Scotland, 
which has been drooping, and threatened with serious stagnation, 
owing to the advanced price of pig, is of comparatively recent 
origin, and no authentic account of the production appears to 
have been kept until 1845, when the make was 35,009 tons; 
last year the total make was over 290,000 tons, and it is expected | 
that for 1872, owing to the great activity that prevailed | 
in the early part of the year, there will be a still larger 
make, Foundries have also been more busy, and in the first few 
weeks of the year were compelled to work both night and day in 
order to overtake their contracts. Altogether the foundries of 
Scotland used 275,000 tons of pig last year, and it is expected to 
be over 300,000 tons for 1872. 

I have spoken of the prospects of the shipbuilders as more 
buoyant, This remark is fully warranted by the number of speci- | 
fications that are now in the hands of Clyde builders. The 
probability is that they will be able in the course of a few weeks 
to reduce very considerably their contract prices ; iron is coming 
down, and it now only requires that coalmasters should reduce 
their prices in order t» inspire shippers with renewed confidence, 
and lead to greater expansion of their trade. As it is, several of 
the larger firms still have on hand fully 20,000 tons of ship- 
ping, aul the expectation now is that, so far from requiring 
to disban | any of their workmen, the shipbuilders will require to 
keep them all on inorder to meet the requirements present and 
prospective of the shipping trade. 

Mr. John Burns, one of the proprietors of the Cunard line of 
steamers, has addressed a letter to the local papers, finding fault 
with the scanty and inadequate provision made at the harbour of 
Glasgow for the convenience of shippers He complains that the 
dock accommodation is insufficient, that there are not enough of 
berths, that there is a lack of crane—that is, loading and 
unloading—facilities, and that the management of the harbour is 
so defective otherwise that it would not be tolerated elsewhere, 
To this querulous, but perhaps justifiable, list of complaints Mr. 
Reith, the manager of the Clyde Navigation Trustees, ~ penned 
a full and complete reply. The trade of Glasgow has outgrown 
the most sanguine expectations of either the shippers or the 
trustees, and the latter have really made strenuous, although 
inetfectual, efforts to meet its wants. Nor should it be forgotten 
that the trustees are vigorously prosecuting the construction of 
the Stobcross Docks, the water area of which will be 295 acres, 
while there will be a wharfage of about 37 acres and 4000 yards in 
length. So colossal, however, is this work that it will take ten 
years at the least to complete it Mr. Burns’ letter has excited 
no little interest in shipping and engineering circles, as it more 
than hints at the incapacity of the present board of trustees, and 
Mr. Burns being the largest shipowner in Glasgow, and a member 
of the largest shipowning firm in the world, speaks as one having 
authority. 

The first ordinary meeting of the shareholders of the Omoa and 
Cleland Iron and Coal Company was held in Glasgow on Monday. 
Reports were submitted by the chairman and engineer giving an 
account of the operations of the company. The amount of coal in 
the fields was estimated by the engineer at 2,236,000 tons, and of 
ironstone 240,000 tons, from which it was thought a steady income 
might be anticipated for many years to come. It was further 
stated that the directors would be in a position to declare a 
dividend of 10 per cent. in January, without touching the guar- 
antee fund. The directors were re-elected, 

In regard to the labour question there is little to report. The 
miners are in some cases still in a state of disquietude ; but 
there are many signs of an impending collapse in the coal trade. 
At one colliery in the Wishaw district 100 trucks of coal are 
stored for which there is no order. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Downward tendency of prices— 
ENGINEERING AND SHIPBUILDING—THE COAL AND COKE TRADE— 
THE TyNE—THE NEWCASTLE COLLEGE OF PHYSICAL SCIENCE 

PRICES, 

Makers of Cleveland pig iron continue to quote No. 3 at 115s, 

immediate delivery, but it isan absolute fact that the same quality 

can actually be bought at 105s, per ton immediate delivery. A 

local trade paper, published in the North of England, still quotes 

the prices o' iron as follows :—No, 1, £6 2s. 6d.; No. 2, £6; and 

No. 3, £5 15s. per ton; and laments over the fact that the daily 

newspapers will not follow its example by quoting the same high 

prices. Of course it is the interest of the ironmasters wherever 
they have ary influence to use it in endeavouring to maintain the 
prices which, until the past few weeks, have ruled so long. 

On Tuesday at the Middlesbrough iron market there was a 
small attendance, and scarcely any business was transacted. In- 
terested parties talked loud about prices being firm, but although 
1 made dslligent inquiry I could not hear that any manager of iron- 
works had sold even 1000 tons of No, 3.at5s, perton less than what is 
just now called the list quotation. I have always failed to see 
how the pig iron makers could gain anything by lending them- 
selves to the practice of quoting prices which are not realised. In 
the trade it is understood that you can always buy iron consider- 
ably below the published list quotations, and that being the case 
I cannot comprehend the use of continuing a practice which, to 
say the least, is misleading to the uninitiated. The fluctuations 
in the Glasgow iron market indicate a good deal of pane 
but it is satisfactory to know that it has very little to do with the 
Cleveland iron trade, 

Very little need be said of the manufactured iron trade. All 
the branches are well employed, and the men working better than 
they did some time ago; the turnout of rails and plates is very 
large. There is a fair number of inquiries. 

Founders are busy, and engineers and ship»uilders have a good 
many orders still on hand, 

The coal and coke trades are still in a most flourishing state. 
In some instances there is a difficulty in obtaining a sufficient and 
regular supply of fuel. Nothing less than 38s. per ton is being 
quoted for coke, The demand for coals is excellent, and there is 
10 immediate prospect of any material change in prices. Rapid 
progress is being made with the new pits which are being sunk in 
Durham, 

Great improvements have recently been made in the river Tyne 
by the commissioners. The extensive works for new shipping 
places at Whitehill Point, Shields Harbour, to load huge steamers, 
ure progressing satisfactorily. It will, however, be the spring of 
next year before the staiths are ready for work. New shipping 
places have recently been opened in the Tyne Dock, and the import 
traffic of that extensive shipping place of the North-Eastern 
Railway Company is got quicker away. 

The second session of the recently established College of 
Physical Science in Newcastle-on-Tyne was opened on Monday. 
The ceremony was attended by a Loge number of ladies and 
gentlemen and a majority of the students, Dr. Page delivered an 
able inaugural address. The college will prove a great advantage 
to the North of England. 

The prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d ; 
No, 2, £5 lis. ; No. 3, £5 10s.; No. 4, £5 9s.; M, £5 8s. 6d. ; 
W, £5 8s.; refined metal, £6. Manufactured iron—Common 





bars, £12 to £13 ; best ditto, £13 to £13 10s, ; cable iron, £12 10s, 


to £13; rivet iron, £12 10s. to £13; angle and bulb, £12 to 
£12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship plates, £12 to £13; rails, £11 to 
a oa ; _— bars, £9 10s. to £9115s, ; wrought iron girders, 
£20 to £2 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

PARTIAL STOPPAGE OF PiymMouTH Works--THE PtLyMoutH 
VICTIMS AND THE UNION— MEETING OF THE STEAM CoAL 
Association : Important mectings to be held bu the co'liers— 
Notice at Ruymney. Espw Vaue, &C —STACKING IRON AT 
CyPARTHFA—DECLINE IN STEAM COAL—PROBABLE WINTER PRICE 
OF HOUSE COAL: Coa! fires dispensed with -TRADE AT THE LEAD- 
ING IRON WORKS—STACK BUILDING AT DOWLAIS AND CYFARTHFA 
—IMPORTANT NEWS FROM BLAINA—THE LOCK-OUT OF PAST 
TIMES—COLLIER RECKLESSNESS — RIVERS POLLUTION CoMMISSION 
—STATISTICS OF Epspw VALE, &C.—WASTE OF COPPERAS AND 
VITRIOL ; Puysley’s patent. 

PiymovutH Ironworks were almost idle all last week, the colliers 

employe! in the bituminous pits having struck for 9d per ton 

extra, after having had 10 per cent. advance. This week the 
defection of the colliers had another evil result, and on ‘Tuesday 

the fifth furnace was allowed to go out. This may be taken as a 

forerunving sign of the gloomy days awaiting the whole of the 

district. Mr. Fothergill, the managing proprietor of Plymouth, 
is a man of determination, and the first to show that he will brook 
no dictation from the union, I see that the men who intimidated 
the Plymouth miners are called the ‘‘ Plymouth victims” by the 
unionists, and funds are regularly subscribed for them. This 
fact shows the ironmasters and coalowners what they have to 

expect from the union, which most probably essays to fan up a 

war between capital and labour, and when capital makes a 

movement in defence, that action is at once decided as 

tyrannical, 

The ‘‘Plymouth victims,” after endeavouring to coerce the 
miners, sought work at the neighbouring ironworks and were 
refured. I hear they have now gune to labour on the Rhondda 
Collieries as colliers, 

The Steam Coal Association have had a meeting at Cardiff, and 
there decided to abide by the terms of the last arbitration. This 
has been taken by some to indicate that they will remain aloof 
from the ironmasters, and follow tlreir own policy. I think the 
most natural inference is that they will adopt the same course as 
the ironmasters, and if the first offer a reduction, as the only 
means by which the ironworks will be carried on, the coalowners 
will do the same, A coalowner informed me a few days ago that 
this would very likely be the policy. This is a manly act on the 
part of the coalowners, in defence of the natural and lawful pre- 
rogatives of capital, for it must not be forgotten that when the 
seacoal men were on strike they found work in the coal pits 
attached tu the ironworks, 

Large meetings are announced this week amongst the workmen, 
the results of which I will give next week. The ironmasters, too, 
meet at the close of the week. Rhymney and other works in 
Monmouthshire have given a month’s notice to all their men, It 
is very certain that a resolute track is marked out by the iron- 
masters of South Wales. I noticed this week a significant sign at 
Cyfarthfa, they were beginning to stack iron there in the form of 
houses, a sure proof that would-be buyers are acting up to their 
old tactics, and are holding back in expectation of a decline in 
the price of iron; but quotations are firm. Coal has given 
way slightly, that is steam coal, which may be had at 
5s. per ton less than it was a month ago, but bituminous 
coal is going up, and authorities say that in Cardiff, Swansea, 
Neath, and Merthyr it will be 30s per ton this winter. Some 
time ago I saw at Abernant House, a place enriched by the engi- 
neering and architectural skill of Mr. Hosgood, a capital arrange- 
ment which did away with coal altogether. The fireplace or grate 
was filled with asbest»s and clinkers from the ironworks. The 
grate was supplied with a gas jet, and this being lit there was in 
a short time a glowing pre. There was no smell of gas, but a 
thorough enjoyable fire without dust, requiring no poker to 
improve and no servant to attend. 

Ebbw Vale Works have shown marked vitality this week, and 
exported a large quantity of rails to Chimbote, Paysander, Riga, 
and Pisagua, 'I!redegar to Genitsche. Aberdare has continued its 
consignments to Galveston, and Dowlais to New York. Dowlais 
was visited this week by a special correspondent of the Daily 
News, but the report given was a very superficial one, the specia- 
lities of unquestionably the largest works in the world being left 
untouched, and instead a ‘‘ Board of Health” resumé given 
more applicable to Merthyr than Dowlais. The immense 
stack at Dowlais is rapidly soaring upwards. There is 
also a fine one erecting by a London contractor at Cyfarthfa. 
I must not pass unnoticed a very neat railway carriage built at 
Mr. Crawshay’s expense for the colliers. The carriage is glazed, 
and as comfortable as any third class as the Taff Vale ; and it has 
moreover an addition in the form of a place for the colliers’ dogs, 
roomy and well ventilated. How far the dogs would travel in 
peace together is, perhaps, a difficult matter to state. 

The colliers and miners belonging to the Nantyglo and Blaina 
Ironworks have formally withdrawn their notice for an advance. 
A meeting has been held between them and the manager of the 
company, and at this meeting they promised to continue working 
quietly if the notice to close the works was withdrawn. No 
answer has as yet been given, but if a similar course be adopted 
throughout South Wales, and the union was thus deserted, the 
approaching Jocx-out might be averted. But it has been my lot to 
pass through many strikes and disturbances, and this is the result 
cf my experience, that, when backed up by a formidable union, 
the policy of the men will not be quickly abandoned. Forty-one” 
years ago there was a similar confederation, and old sufferers will 
understand, as by masonic intuition, my reference to their being 
“twisted !” 

Another instance of recklessness on the of the colliers of 
the Aberdare Valley came before the Aberdare bench on Tuesday. 
A man named Chatford was charged with having his lamp open in 
Abercwmboy Colliery. Defendant did not answer to summons, 
and a warrant was issued. 

The Rivers Pollution Commission met at Newport this week, 
and a large number of the Monmouthshire tin-plate manufacturers 
gave evidence, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
NortH-EasTeRN RAILWAY TRAFFIC—STEAM PLOUGHS AND TRAC- 

TION ENGINES—IpswicH Docks: Report by Mr, Bateman—Mnr. 

J. KANE—COAL WORKING IN THE FUTURE—KIRKSTALL Force 

Works—Messrs. THomson AND Co., NORMANTON— TYNE 

IMPROVEMENTS—NEW STORAGE RESERVOIR IN YORKSHIRE— 

THE RAILWAYS AND THE COAL TRAFFIC—MERSEY Dock EsTaTE 

—TRADE IN THE BARROW-IN-FURNESS DISTRICT—A NEW LOCO- 

MOTIVE SHED FOR THE NorTE-EASTERN. 

THE increase of traffic upon the North-Eastern Railway for the 
week ending October 13th was £7368. 

Messrs. Fowler and Co., of the Leeds Steam Plough Works, 
have on hand some heavy orders in connection with sugar planta- 
tions and beetroot cultivation in various parts of the world. They 
have sent out, and are still sending, their colossal ploughs, together 
with many of their famous traction engines, to — 
in Prussian Saxony, to Breslau in Silesia, to Berlin, to Col 
and to Vienna, Before the close of the shipping season they had 
also sent traction engines to Ruasia. 

At the meeting of the Ipswich Dock Board on Friday a plan 
was presented by Mr, Bateman, C,E., for altering the entrance to 





the Ipswich dock, and improving the navigation of the Orwell. 
The present dock, a sheet of 33 acres, was co! in 1836, 
and the lock gates are deficient in the iength required to accom- 
modate the steamers, which are fast pushing sailing vessels off the 
coast The entrance to the dock is besides at the wrong place, 
vessels having to turn an awkward corner, which is also against 
the steamers. Mr. Bateman proposes to cut a new entrance at 
the south end of the dock, so that vessels can enter s‘raight from 
the river, and form a lock 250ft. in length by 50ft. in width, at an 
estimated expense of £40,000. He also presents a ny 
scheme for constracting a solid weir across the mouth of the new 
cut, thus maintaining its waters always at high level and giving 
twenty additional acres of dock area. He proposes further to 
deepen the Orwell, so as to admit vessels drawing 18ft. of water, 
to cut off one or two awkward bends, to erect a pier, and 
altogether to spend £110,000 in improvements. The report was 
referred to a committee. 

Inquiries have been made by competent persons into the pro- 
bable cost of working coal mines under the new Mines Act, which 
comes into force next year. The result of these inquiries is an 
opinion that the expense of conducting an ordinary coal mine 
under the new Act will be increased fully 10 per cent., while the 
output will probably be reduced from 10 to 15 per cent. 

In order to accommodate the ever-increasing traffic from the 
Kirkstall Forge Works the Midland Railway Company are laying 
down additional sidings on land recently bought, and are widening 
the iron bridge over the river. The quantity of scrap iron they 
seem to have accumulated at Kirkstall is something extraordinary. 

At the works of Messrs. Thomson and Co., of Normanton, the 
manufacture of angles, Xc., of great length and size is going on 
largely. They are, of course, for shipbuilding purposes and 
bridge-making, but the orders Messrs. Thomson have on hand just 
now are according to a es peculiarities which, 
perhaps, have never before been suggested. These orders come 
from shipbuilders on the Tyne and on the Humber. The enter- 
ing shown at the Normanton Ironworks in the making of rails 
as been rewarded by large orders fiom Russia. One order for 
rails of 7@1b, to the yard section was supplied from a 22in. mill ; 
and another order uf 40 lb. to the yard section was worked up in 
the l4in. mill. 

The Shipley local board are commencing the construction of a 
storage reservoir at Graincliff, about three and a-half miles north- 
west of Shipley, upon the upper part of the Eldwick Beck. The 
embankment will be situated at the northern extremity of Intake 
Wood, about half a mile above the present Eldwick Beck reser- 
voir, also the property of the local board, which the new reservoir 
is intended to supplement, the water from the lower reservoir 
being chiefly required for compensa'ion pu In dry weather 
the water for the supply of Shipley will be let down the stream as 
far as the upper end of the Eldwick Beck reservoir, whence it 
will be conveyed in the present conduit to the service reservoirs 
below Baildon Hill. he new reservoir is being constructed 
according to the designs of Mr. Filliter, engineer to the Leeds 
waterworks, Its capacity will be about 80,000,000 gallons, the 
greatest depth of water being 55ft. The embankment will be 
1300ft. long, and will contain about 20C,000 cubic yards of earth- 
work, The gathering ground from which the reservoir will obtain 
its supply comprises the chief part of Bingley Moor, and extends 
for about two miles north of the reservoir ; the natural area which 
would drain into the reservoir would amount to about 400 acres, 
but this is increased to about 700 acres by a conduit running east- 
ward from one end of the embankment, which intercepts and 
conveys to the reservoir the waters of the West Spring Beck. 
The work is being carried forward by the local board, under the 
superintendence of their manager, Mr, Greenwood. 

The Midland Railway Company are now taking more than one- 
third of all the coal carried to London, and these supplies are 
principally being drawn from the Derbyshire coal-field. The 

ndon and North-Western ——- has taken the second place 
during the past quarter, so long held by the Great Northern. 

The accounts of the Mersey Docks Estate for the year ending 
July 1st, 1872, have been published. They show a total revenue 
from rates upon tonnage and goods of £876,739, which is further 
increased to £1,040,053 by rents of property, warehouses, dock 
railways, anchor testing works, &c. The ordinary expenditure 
amounted to £860,290, and the balance (£179,763), £30,000, was set 
apart for poor rates, £10,000 to meet additionalrates, and £100,000 
was carried to sinking fund, leaving an —— surplus of 
£39,763. The expenditure in the engineer’s department during the 
year was £125,000, and on lighthouses and light ships £26,698. 

The reduction in the prices of iron and steel which has taken 
= throughout the trade has not yet affected the makers of 
1ematite in North Lancashire and West Cumberland, who are 
heavily sold forward. Makers are careless in accepting orders, 
there being a feeling that prices will soon have an upward tendency. 
The prices of coal and coke ure still high, and it is feared will be 
higher. The output is limited, and there is much difficulty 
experienced in getting a good supply. In the iron shipbuilding 
trade the great drawback is the scarcity of labour. There have 
been several new royalties opened in Furness and West Cumber- 
land, and such valuable deposits of ore have been found as will 

arantee remunerative working. 

The North-Eastern Railway Company are building a new engine 
shed near Wellington Bridge, Leeds, in which twenty-one loco- 
motives may be housed. ‘This is in addition to one already 
existing which provides the same amount of accommodation, 
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PEAT. 

In our last article on this fuel we scarcely completed 
the observations we had proposed: to ourselves to make on 
thé question of the use of peat in the furnaces of the rolling 
mill, and generally for reheating. We will, therefore, 
resume at that point, and endeavour to give our readers 
the best details and opinions xs to its suitableness for the 
after processes in the manufacture of wrought iron, and 
with that and a glance at the other purposes to which it may 
be applied, we will, at all events for the present, bring 
this portion of our subject to a close. It seems distinctly 
clear that in all operations with mulleable iron in which 
the flame of peat is the heating power employed, the diffi- 
culty of preventing the oxidisatiuon of the ignited iron in 
the stream of water vapour (fice hydrogen being at the 
same time evolved), which results from the waut of perfect 
desiccation of the fuel and the moisture it consequently 
retains, is the great stumbling block in the way of manu- 
facturers. We have assumed, as will be seen by what we 
have already written, that peat, when compressed, would pro- 
duce a gas which might be operated on satisfactorily for 
the purpose of the roliing mill furnaces by the injection 
over the fire bridge of a jet of atmospheric air, either 
heated or at its normal temperature; and our views on this 
head are confirmed by M. Henri Flack, formerly director ct 
the forge at Dannemarie, Alsace, who, writing on the practi- | 
cability of reheating with peat gas, gives in vol. xxxi. of | 
“ Le Genie Industriel” a description of “ un four d souder’ 
(which we think may be safely translated “ balling furnace”) 
of which the following is more or less a synopsis :—The 
arrangements consist of a generating chamber, in which on | 
an open-barred fireplace the turf is allowed to fall from a 
hopper closed by a hydraulic joint, the gas passes from this 
chamber up over a species of bashing wall, or baftle plate, 
and then downwards to the bridge of the furnace, in going 
over which it is caught by jets of heated air, and com- | 
bustion ensues, the proper proportion of air and gas 
admitted being easily regulated by the workman with 
throttle valves. M. Flack also recommends a fore-heating 
chamber to be used, where the sheets (to the manufac- 
ture of which he conceives this fuel to be particularly 
adapted) might be prepared prior to transferring them to 
that next the bridge, whilst between the two he proposes | 
to place a little well, in which might be heated—but of the 
success of this we have some doubt—billets for small iron | 
and guide mill sizes. Above the fore-heating chamber there 
is placed a system of pipes, in passing through which the 
blast is heated ; and he gives the out-turn of such a fur- | 
nace at 300 quintaux metriques, or roughly, 29 tons per | 
working week of five days and a-half. Amongst the diffi- | 
culties to be contended with, he points out, as one essen- 
tially belonging to gas-heating furnaces with blast, in 
distinction to ordinary ones, or those working by simple 
draught, the constant tendency of the flame to escape 
through the openings round the doors, and the consequent | 


destruction by the blast of their frames, to obviate which he | 
proposes to make these latter hollow and to maintain a con- | 
1inuous circulation of water through them. He also places | 
a body of water underneath the bed of the furnace, which 
without the resulting evaporation would, he says, be quickly 
destroyed. To support this testimony of M. Flack of the 
suitableness of peat for heating furnaces, we may, perhaps, 
be permitted to quote a few words from the “journal des 
Fabricants de Papier” for 1868, in which M. Lambert de } 
la Croix, in enumerating the qualities of peat, says, “ This 
fuel gives off less smoke, and consequently less soot to | 
choke and dirty the tubes, whilst there are no sparks; | 
although it never clinkers on the fire-bars it yields an | 
extremely regular heat.” The same writer also recognises 
the absolute necessity, with a view to the utilisation of this 
fuel, of its being produced ina dense form, and also, having 
regard to due economy, of its being so prepared by 
mechanical means, and gives the following account of a 
machine constructed under the approval of the late Imperial 
Government of France, with a view to such production. 
A species of barge, raft, or light platform, built of sheet 
iron, and about 40ft. long by 13ft. wide, carries before it a 
vertical extractor, constructed to reach the peat at any 
required depth, which delivers it at the rate of about 
thirty-six cubic feet per minute, and allows it to fall on a 
teasing apparatus, by which it is completely disintegrated; 
a mechanical gatherer then takes the material thus pre- 
pared and carries it to a species of brickmaking machine, 
from which, in the form of bricks, it is removed by 
women and children, who set these out to dry. The 
vegetable earth, more or less thick, which always 
covers the turf, and which should ‘not in any way 
be allowed to mix with the peat, is pared off and 
thrown on one side by a turf knife placed just in front of 
the extractor. The platform or barge is pushed forward 
as the peat is extracted by the action of two spiked wheels 
revolving on either side and penetrating the soil ; a port- 
able steam engine of 12-horse power giving motion to 
the whole of the machinery. This movable workshop, 
together with a hundred little wheelbarrows for receiving 
the peat bricks as they are turned out from the machine, 
constitute the entire apparatus, the price of which does 
not exceed £400. It is constructed to operate on from 80 
to 90 tons per diem, and consequently about 10,000 tons 
during the fine season, as in general it is only practicable to 
work the peat deposits from the beginning of May until the 
ist of August, and as by this method of proceeding no water 
is added to the turf—we have in a former article alluded to 
this as being the practice in some parts of Holland—and 
in consequence the bricks are produced drier than when 
hand moulded, it seems possible that the season might be 
prolonged until the end of August ; but, besides this, as the 
workmen have not to tread the peat with their naked feet 
—a custom also in vogue in Holland,where the consumption 
exceeds 40,000,000 tons per annum, and referred to in the 
article above mentioned—they might be able to commence 
operations as early as the Ist of April. We must not, 
whilst considering the value of peat as a fuel, lose sight of 
the very important fact that in nearly all metallurgical 
wrocesses, and especially in those connected with the rever- 





sratory furnaces of the rolling mill, the quantity of heat 
obtainal'e from any fuel is of far less importance than the 


intensity thereof, id est, its power to raise substances to the 
highest temperature ; and in a treatise on the calorific 
—_ of fuels in the American Railway Times we find 
Dr. Machaltie gives the following comparative table 
between wood and peat:—Wood (dried at 280 deg. Fah.): 
carbon, 50°0 ; hydrogen, 6°0 ; oxygen, 42°9 ; nitrogen, 1°0 ; 
ash, 1°0. Peat (dried at 220 deg. Fah.): carbon, 57°; 
hydrogen, 5%; oxygen, 31:0; nitrogen, 15; ash, 5°0. 
Now as the intensity of the heat produced depends in great 
measure on the amount of carbon contained in the fuel con- 
suined, it isclear that in this regard peat is more than equal 
to wood; and it being certain that we can reheat with wood 
well dried), @ fortior,, we ought to be able to do so with 
a fuel containing, in some cases at least, as shown by the 
foregoing analysis, a higher percentage of carbon. Here 
atises a point for consideration which especially concerns 
iron manufacturers and metallurgists generally—for if it 
be not possible to raise a sufficiency of steam from a boiler 
by using one ton of coal, we are able to meet the difficulty 
expensively certainly) by burning two. But if the fusing 
or welding heat of a metal cannot be attained by one ton 
of coal, it is by no means a seqguitus that by an increased 


; amount of fuel the required temperature will be reached. 


This, then, is the great and remarkable distinction between 


' quantity and intensity of heat, the first of these conditions 
depending upon the amount of fuel consumed, whilst the 


latter may be almost entirely referred to its quality. That 


: peat will produce, when properly manipulated, the jtem- 


perature required for welding iron in moderately sized 


| masses (that it will do so in smailer sizes is clearly certain) 


is, we think, a fact satisfactorily established by a report in 
the S/onireal Gazette, which says that at the rolling mills 


| of Messrs. Morland, Watson, and Co., Montreal, blooms 


have been made with peat fuel alone, and that a specimen 
exhibited was of the “highest quality, and equal to the 


very best Swedish iron ; it was bent when cold by a vice, | 


and doubled close up at right angles with an edge without 


'a crack.” Indeed, with reference to the quality of the iron 
wrought in ordinary smiths’ forges with this fuel, the 


Civil Engineer and Architects’ Journal, so far back as 
1849, says that frum “ the absence of clinker at the nozzle 


| of the bellows, the perfect freedom from scale on the iron, 


an iron horseshoe looks like one of steel ; and that delicate 
instrument, the weaver’s pick, when broken, is welded 
together with ease.” It has acquired the concurrent testi- 


i mony of intelligent smiths. 


From the preceding remarks we believe it is satisfac- 
torily established that peat, when fairly and carefully 


treated, is equal to the production of the heat required in | 


the reverberatory furnaces of the rolling mill, the question 


remaining to be decided—and it is one where all the cir- | 


cumstances of locality, quality, manufacture, and price are 


the data requiring consideration—being merely how far it is | 


fitted to come into profitable competition with coal. But we 


would wish, in concluding this portion of our remarks, to | 
| point out to those interested in the question, that in all 
| their calculations of the comparative economies of fuel it 


is of essential importance that they should also consider the 
value of the productsresulting from their respective uses ; and 
whether we look at the pig from a blast furnace consuming 
peat, the blooms heated by it in the forge, or the finished bars 
which have been produced by its agency in the mill, we 
cannot but think that in every one of these different pro- 


| eesses its employment will be found to have a most decided 
and “beneficial effect cn their quality, and in like ratio on | 


their merchantable value. 
We cannot dismiss this subject from our columns with- 
out a few words further on the use of peat in locomotives, 


| a question which appears to us to be a very vital one to 


those interested in the financial success of our Irish railways, 
and for which it seems to some extent the fuel provided 
by nature. Our American cousins are in this, as in many 
other of the uses to which peat may be applied, far ahead of 
us, and as an example of the actual results obtained by 
them we quote from the American Artisan the following 
statistics of some trips made by the locomotive “C. L. Pond” 
running the passenger express between Hartford and 
Springtield:—“ The trip up and return, distance 52 miles : 
peat fuel used for the whole trip 2620 Ib., water evapo- 
rated, 2331 gallons, or reduced to pounds, say 18,209 Ib. 
which equals 6°95 lb. of cold water, evaporated by 1 Ib. of 
fuel ; the average pressure throughout the trials, 105 Ib. 
per square inch, or 74 atmospheres. Under fair conditions 
of track and good weather, a result was obtained of 7°75 Ib. 
of water evaporated for 1 Ib. of peat burned, the above 
statement showing, say, 139,890 cubic feet of steam, or 290 


| cubic feet of water (2331 ond evaporated by consuming 


2620 Ib. of peat fuel.” Ye are not, of course, able to do 
anything towards authenticating the foregoing, but if it is to 
be believed—and whether it is or not depends on the quality 
of the peat used—our Irish Railway directors and 


managers have a fuel at their disposal of immense | 


value and power. There would, of course, be pro- 
bably a necessity, in the event of peat a used in 
locomotives, fer a radical change in the strong exhaust now 
employed in them, which seems in no wise needful for 
obtaining from this fuel its best service, and the area and 
depth of the fire-box, and the arrangement of the grate 
bars for all descriptions of engines would probably have to 
be modified to a considerable extent from their present 
form. We give also the subjoined account of an experi- 
ment made on the Grand Trunk Railway with well dried 
peat fuel upon a locomotive having 5ft. driving wheels, 
lGin. cylinders, and 26in. stroke, drawing twelve loaded 
cars:— 
Distance run per ton (2240Ib.) of fuel .. 40°33 miles 
Fuel used permile .. .. «. «+ + 55°54 Ib. 
Greatest pressure of steam 
Least presture of steam .. .. «.» «+ «+ 
and in another made with green peat fuel containing 25 per 
cent, of water, on an engine with 6ft. driving wheels, 
lin, cylinders, 2lin. stroke, drawing an express train of 
nine passenger cars, all heavily laden, the result was :—- 
Distance rum .. .. .. ss ++ +» «+ «+ ef oe 101 miles 
Bel WOUR 6. 5. 5s ce te oe we ot ce oe oe SOM 
Fuol used permilo ..  .. ++ es ee oe oe 
Average speed, including stoppages, per hour .. 
Greatest pressure of steam oe oe ee ei oe 
Least pressure of steam... ee ce ce oe oe oe 90 lb, 


mee 


The conclusions almost of necessity arrived at in view of 
these statements are surely that with reference to loco- 
motives, peat, so far from being unsuited to their use, is 
essentially a fuel most admirably adapted to their require- 
ments. It is not within our limits to enter upon the 
question of the applicability of peat to the production of 
illuminating gas ; indeed we have definitely confined our- 
selves in these articles to its use in the manufacture of iron 
and the generation of steam, but were it our purpose so to 
| do we could cite many instances of its being successfully 
applied, whilst as to its valuable properties as a manure 
we would refer our readers to “Peat, and its Uses as a 
Fertiliser and Fuel,” by Professor Samuel W. Johneon, of 
Yale College, a work we have already referred to, and one 
to which we are under obligation. In quitting for the 
present this subject, and even whilst we write, oui 
attention is attracted by an article in the London 
Standard of Oct. 10th, to the endeavour being made 
by the Duke of Sutherland, in the neighbourhood of 
Dunrobin Castle, to utilise the deposits of peat which 
exist there ; and where in one instance reported it was 
|found that by mixing it with refuse sawdust, cake 
could be formed which burned admiralty. 
ments were tried also on the boiler of one of Robey anc 
Co’s 10in. engines, with these results: 11b. of coal ev 
porated 6}1b. of water, 1 lb. of wood evaporated 3) ! 
ditto, and 1 lb. of peat evaporated 31b.; the coal thus ex- 
hibiting a little more than double the powers of peat. We 
venture to think, however, that the writer of the artic! 
now referred to must be somewhat misled when he give 
the cost of a cart-load of dried peat, say 6 ewt., at 5s., 
delivered in the neighbourhood, or 17s. Gd. a ton. Nor 
even of the prepared fuels made from turf, either in thi 
| country or America, approach this figure, and we need 1 
say that from their condensation they must be consid 
ably more valuable than simply air-dried peat. The same 
writer also points out that * carrying away the turf in 
large quantities a better sod is laid bare, and the improve- 
ment of land and the production of fuel can thus be con- 
ducted by one and the same operation. 
| Lengthy as to some of our readers these articles may 
' appear, we find even now that there are vet questions 
remaining for discussion as to the best application of this 
fuel for locomotive purposes shortly referred to above, 
' about which we shall ies more to say. 


Some experi 











REPORT ON EXPERIMENTS MADE AT MILL- 
| WALL, MAY 7ru, 8tu, AND 10TH, ON MR. JAS. 
HENDERSON’S PROCESS FOR THE PURIFICA- 
TION OF PIG IRON. 
By W. Mattiev WILitAMs, F.C.S., F.R.ALS. 

(1) At the experiments were made under the direction of Mr. 

Henderson, and witnessed by myself in all their stages 
| (2) In each case an ordinary puddling furnace was used ; th 
fluorspar, &c., reduced to a fine powder, were mixed and thrown 
upon the bed of the furnace. Some pieces of wood were la‘d on 
the powder to prevent the pigs from settling into it; the fur- 
nace was then charged with the iron and closed in the ueval 
juanner. 


Finst EXPERIMENT, May 7TH. 

(3, The charge consisted of 4 cwt. of Clarence pig No. 4, with 
56 1b. fluorspar and 152 1b. ilmenite. The furnace was not in 
good working order, having cooled down considerably since the 
previous heat. 

(4) The charge was put in at 12.15p.m. Fusion commenced 
at 1 p.m., and was complete at 1.30, when “ boiling” commenced 
at once. 

(5) The melted iron flowed over the powdered fluorspar and 
ilmenite and remained above them, the powder showing no such 
tendency to rise to the surface as might have been expected. 
The boiling was very vigorous. 

(6) At 3p.m. the boiling slackened, and the iron was found 
to be made and on the bottom of the furnace, the cinder floating 
above. The iron was balled without any puddling. 

(7) The first ball was very “spongy,” and what the workmen 
call “sulphury,” é.e., it ejected jets of flame during hammering. 
The last ball was much firmer and less flaming. 

(8) The iron was rolled into a plate and a billet. I took a 
sample of the plate. The following are results of analyses of the 
pig and plate :— 





Clarence Pig No. 4 Plate. 


Combined carbon eo ce 06 of 0° 300 








Graphitic carbon... .. «2 os e+ « Trace 
Silicom .. oc oc oc cf os o8 oe 0-070 
Sulphur... «+ os «+ ss Trace 
Phosphorus .. 0. oc of «+ cf os orev. 
Manganese .. .. se 02 co e¢ eo O70 0° 330 
GRR ae cm 6s 60 6s 06 00 66 race 0-060 
Ison Wy difference .. .. oc «+ os 92°772 o9°148 

00" O00 100°000 

Sreconp Exrertwent, May 71. 
(9) The charge consisted of 4 ewt. of Clarence pig No. 4, 56 1b. 


fluorspar, and 56 ]b. ground fire-brick. 

(10) In at 4.20 p.m. ; complete and balls out at 6.25 p.m. The 
furnace was now in good working condition, and the action much 
more rapid than in the first experiment. The boiling was so 
vigorous that there was a considerable overflow from the rabble- 
hole. 

(11) The iron was formed without puddling on the furnace 
bottom, as before, the fluid cinder completely covering it. 

(12) The balls presented the same appearance and behaved 
under the hammer in the same manner as those of the first expe- 
riment. 

(13) I took a ladled sample from the furnace about half an 
hour after complete fusion. Its composition is as follows : 


Combined carbon .. .. «+ os «+ oo os of oe oe 2°60 
23 Graphiticcarbon .. 2. ce oe oe os os oe os oo Traces? 
Silicom.. .. se c8 oc ce 8 08 of oF se 06 oe O 





Sulphur «ce cc oc ce cf oc oe 08 ce ce co co SURG ’ 
*“ Phosphorus .. «. «+ os os s0 oe se ¢ oe of O'180 
GR Manganese) 4. 2. 22 ce oe ce oe oe oe oe oe 6 OS50 
Calcium .. «2 «2 6 «+ se 08 of of oe of ce 07100 
Residue insoluble in nitricacid 4. .. ss +e oe oe 4°100 
(14) This, and the other ladle samples—described in the fol- 
lowing (20) (26)—presented a difficulty in analysis on account of 
the quantity of entangled cinder. I might have separated this 
cinder by re-fusion in a crucible, and analysing the button, but 
this. course was open to serious objection, inasmuch as such a 
button would have represented the iron in a further stage of 
manufacture due to this re-fusion. There would have been a 
notable difference in the proportion of carbon, for I have found 


i 
: 
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that whenever iron containing much carbon is remelted or even | made by Mr, Henderson’s process, viz., its great improvement at | 
reheated in contact with the atmosphere, there is a considerable | each successive stage of working, is due to the gradual elimina- | 


loss of carbon. This oxidation of carbon appears to take place 
with more than usual rapidity in the unfinished iron made by 
Mr. Henderson’s process —see (29). The quantity of silicon 
would also be diminished by combustion, and probably some of 
the suphur and phosphorus simultaneously removed. Besides 
this, there is considerable risk of contamination from the cruci- 
ble and fuel when thus operating on small quantities of iron. 
On the other hand, the method I used, viz., of selecting the 
central and soundest part of the ladle button, and regarding the 
insoluble residue as cinder, renders the determination of the 
graphite and silicon doubtful, and they are accordingly marked 
“?" This is unimportant in reference to practical questions, 
inasmuch as the elimination of silicon is a very easy problem, 
and that of graphite usually inevitable. The sulphur and phos- 
phorus are correctly represented as they existed at that stage of 
the process. The importance of correctly representing the com- 
bined carbon in these analyses will be seen hereafter. 
TairD ExperIMeNt, May 8TH. 

(15) The charge consisted of 4 cwt. of Millom pig, 56 Ib. 
fluorspar, and 56 lb. ground fire-brick. In at 3.55 p.m., out at 
5.30 p.m. 

(16) The following {is the composition of the pig that was 
used :— 





Combined carbon .. «ss ss oe o8 se os ee 1°280 
Graphitic carbon.. .. ee . oo ee 2°550 
Bilicon .e .. of of ce . oe ee 2°825 
Sulphur... oe oe o ce ¢ 08 08 ee 0°095 
Phosphorus .0 «o co co c¢ ce 06 0 oe 0°072 
Manganese .. .. © e. 
lron by difference eo oe 93°178 

100°009 


(17) The boiling was very vigorous with overflow. The iron 
formed on the furnace bottom as before without puddling. 

(18) The balls were still drier and more flaming than in the 
first and second experiments. The first ball very spongy, the 
second and third much firmer. This difference was more 
marked than before, and it appears to be one of the charac- 
teristics of the iron made by Mr. Henderson’s process that at 
each successive stage of further exposure to the air and further 
working it increases in firmness in an unusual degree; so much 
so, that the ball of the first experiment, which presented so 
unpromising an appearance under the hammer, produced a 
finished iron of very extraordinary tenacity, as shown by Mr. 
Kirkaldy’s tests. 

(19) I took four ladled samples from the furnace. No. 1, 
15 minutes after complete melting ; No. 2, 25 minutes after 
melting ; No. 3, 35 minutes after melting ; No. 4, 45 minutes 
after melting, and determined the combined carbon of each. 
The results were so remarkable that I had three additional 
determinations made by my assistant. The results of all four, 
with average, are stated below in percentages :— 





Number First Second Third | Fourth | 
of deter- deter- deter- deter- | Average. 
sample. mination. mination. minatlon. | mination. 
1 2°00 2°98 2°96 3°06 2°97 
2 3°00 3°00 3°02 3°00 3°00 
3 3°00 3°00 3°00 3°02 3°00 
1 2°80 2°83 2°81 2°80 2°81 


(20) Analyses of the first and third of these gave the following 
results :— 





First. Third. 
Combined carbon 2°97 | 3°00 
Graphitic carbon.. Traces ? Traces? 
Silicon 0°150? 0°1207 
Sulphur .. 0°090 | 0°060 
Phosphorus .. 0°034 ! 0°029 
Manganese Trace Trace 
Calcium .. «. + «6 cco cf ef 0°080 0-075 
Residue insoluble in nitric acid .. 4°300 4°00 








FourTH EXPERIMENT. 

(21) Charge, 4 cwt. Millom pig; 541b. fluorspar, 561b. ilme- 
nite; 28 1b. red ore; 30 1b. black oxide of manganese. 

(22) In at 4.28 p.m. Time of melting, 1 hour 20 minutes. 
Salls out at 7.15 p.m. 

(23) The dryness and flaming of the balls like Experiment 3. 

(24) I took four Jadle samples as in Experiment 3. The 
first at 12 minutes after complete fusion; the second at 
22 minutes, the third at 32 minutes, and the fourth at 42 minutes 
after fusion. 
+.(25) The carbon determinations being as remarkable as those 
of Experiment 3, they were repeated in like manner with 
the following results, stated in percentages of combined carbon:— 











Number First Second Third Fourth 
oO deter- deter- deter- deter- | Average. 
sample. tination, mination. | mination. | mination. | 
1 2°60 35 | ogo | 283) | 277 
2 2°80 2°30 | usu 2°32 2°30 
1°60 1°70 161 1°60 | 1°63 
1 2°00 2°00 200 «=| 2700 «| 2°00 





iv 26) The following are results of further analyses of the first 
of the above ladle samples, and of a piece cut from the first ball 
when under the hammer :— 








First - 

ladle sample. } First ball. 
Combined carbon E 2°77 } 0°94 
Graphitic carbon.. oo ve oe Traces? | Trace 
Bilicom ce se ce ce ce pe 00 cel 071562 0-075 
Sulphur .. oo 0°085 0°015 
Phosphorus .. se 00 ee «| 0°033 0°026 
Manganese .. «+ «2 «ce eo co eof 0°610 | 07450 
Residue insoluble in nitrie acid .. oe! 4°200 | ~_ 


(27) The behaviour of these and the other balls under the 
hammer led me to suppose that the first of each heat was more 
highly charged with carbon than those which followed. I deter- 
mined the carbon of the first and third balls of this experiment, 
and found that the first contained 0°94 per cent. combined carbon, 
the second 0°29 per cent. combined carbon. 

(28) This difference explains the difference of firmness. I may 
mention that Bessemer steel containing as much as 0°94 per cent. 
of combined carbon is usually quite rotten under the hammer. 
In order to bear such an amount of carbon and be workable it 
requires to be made of unusually pure pig iron. 

(29) I have made many comparative determinations of the 
carbon contained in different balls from the same heat of puddled 
steel, and have always found it greatest in the first ball, but 
never before found so great a difference as that shown above. 
The blazing of the balls is doubtless mainly due to combustion 
of carbon, and I infer that one of the peculiarities of the iron 


tion of carbon, and probably also of silicon, by combustion. I 


suspect that the greater dryness of the first ball is due to the | 
presence of unoxidised silicon in the place of the silicic acid or | 


silicates of ordinary puddled iron or puddled steel, and that this 
silicon becomes oxidised and removed as the working of the iron 
proceeds. 

(30) While the experiments were in progress I urged Mr. 
Henderson to allow the puddler to work the iron a little. The 
practical iron-workers who witnessed the first experiment all 
agreed with me in believing that by this means the iron would 
be made more quickly, and its quality and quantity much im- 
proved. Mr. Henderson, however, resisted on the ground that 
his object in these experiments was merely to show the action of 
the chemicals he used. With the results of the above analyses 
before me I now see the wisdom of this course, as it has brought 
out the important characteristic chemical features of Mr. Hender- 
son’s invention, although it may not have displayed his process 
to the best practical advantage as regards rapidity, economy, &c. 

(31) It has clearly shown in the first place that iron or mild 
steel may be made from either good or inferior pig in a puddling 
furnace by simple chemical action, unaided by the usual mecha- 
nical work of puddling. 

(32) The persistence of the carbon (19) and (25), in spite of 
the vigorous boiling, is a remarkable feature not easily explained. 
In the ordinary course of puddling there is a progressive decrease 
of carbon, and it is customary to’ attribute the “making,” or 
infusibility of the iron which renders it separable from the cinder, 
mainly to this and the oxidation of the silicon. 

(33) That there should be less oxidation of the carbon than in 
puddling was to be expected, inasmuch as the covering of cinder 
prevented atmospheric oxidation ; but those who have studied 
the puddling process most carefully are now pretty well agreed 
in attributing much, if not most, of the oxidation that occurs 
during boiling to the oxygen derived from the reduction of the 
oxides of the fettling. An abundance of red ore was used in 
these experiments, and other oxygen bearing compounds were 
added in the first and fourth experiments—(3) (21). Comparing 
the carbon in (19) with that in (25) there is some difference, 
apparently due to the fact that only fire-brick was used with the 
fluorspar of the third experiment, while ilmenite, hematite, and 
black oxide of manganese were used in the fourth experiment. 
Still the amount of progressive oxidation even in this case was 
remarkably small, and it must be remembered thiat in all cases— 
especially in Experiment 2 (10), where only fire-brick was 
mixed with the spar—the boiling which is usually, and I believe 
justly, attributed to the evolution of carbonic oxide, was very 
violent. 

(35) With the few facts at present before me, I cannot ven- 
ture to offer any explanation of the boiling that occurred in 
these experiments ; but, from the colour of the flame and other 
abnormal appearances, I suspect that the gases evolved are very 
different from those given off by the jets of an ordinary puddle 
charge. 

(36) The most important and characteristic feature of this 
process is the fact that, simultaneously with the persistence of 
carbon, a steady elimination of silicon, sulphur, and phos- 
phorus is going on. Oxidation cannot account for this. Some 
other action essentially different from any that is made available 
in any of our ordinary and even extraordinary processes of puri- 
fication of pig iron is going on. 

(37) In all the processes that have been successfully worked, 
and in nearly all that have been attempted, the removal of the 
phosphorus and sulphur (and in a certain degree of the silicon) 
has only been effected simultaneously with the removal of the 
carbon. To this I have—in a paper published in Nature, 
Aug. 18, 1870—attributed the fact that it has hitherto been 
found impossible to produce useful steel directly from ordinary 
British pig iron containing any notable proportion of sulphur 
and phosphorus—especially of the latter. 

(38) I there stated that “no process has yet been discovered by 
which these impurities can be removed without at the same time 
removing the carbon in corresponding degree,’ and that “If put 
this in italics because I am convinced by experience of its great 
practical importance ; because I do not find it clearly and dis- 
tinctly enunciated in any general or special treatise ; and further, 
because I have seen so plainly that the want of clearly under- 
standing it is the rock upon which so many unfortunate inven- 
tors have split.” 

(39) I had not then heard of Mr. Henderson’s process. The 
results of the above-described experiments and analyses lead me 
to suspect that the difficulty which then appeared insuperable 
may now be solved, though further experiments are necessary to 
establish this conclusion, the importance of which can scarcely be 
over-estimated. 

(40) Had I expected such results I should have proceeded 
somewhat differently—should have especially taken ladle samples 
from the first and second experiments, where a pig containing so 
much phosphorus was used. 

(41) It now appears to me very desirable to take a number of 
such samples at different stages, and to determine the carbon, 
sulphur, and phosphorus of each without re-fusion. By this 
means it may be firmly decided whether the results obtained by 
the above described experiments and analyses are to be relied 
upon as uniformly attainable and essential characteristics of this 
process. If so, we may safely conclude that Mr. Henderson has 
succeeded in making a very important forward step in the 
manufacture of iron. 

(42) I should add that these experiments were made at Mill- 
wall—with the kind and liberal permission and aid of my friend, 
Mr. Jeavons—on account of engagements that prevented me 
from leaving London during the academical session. A puddling 
furnace was used because it was there and available, although, 
in many respects, obviously very unsuitable for this process. On 
this account I do not consider that the questions relative to the 
cost of fuel, yield of finished iron, &c., were tested at all, and, 
therefore, cannot report anything respecting them. 

f W. Martrev W1iLtraMs. 

The Green, Woodside, Croydon, July 12th, 1872. 





ParerR CaR WHEELS.—The American Paper Car Wheel Com- 
pany at Pittsford, Vt., manufacture R. M. Allen’s patent paper 
car wheels, which are coming into use quite largely. They are now 
in use on some of the Pulman palace cars, and are said to give 
perfect satisfaction. They are more sive than the common 
wheel, ‘but it is claimed that they. wear longer, injure the 
track less, and run with less noise and jar, than any other kind. 
They are manufactured by bringing a pressure of 350 tons upon 
sheets of common straw paper, which forces them into a compact 
mass which is then turned perfectly round ; and the hub is forced 
into a hole in the centre, this 
The tire is of steel and has a jin. bevel upon its inner edge, thus 
allowing the paper filling to be forced in, 250 tons pressure being 
req in the process. Two iron plates, one upon each side of 
the ; r, are bolted together, which prevents the possibility of 


uiring a pressure of 25 tons. 





the coming out. tire rests upon the paper only, and 
partakes of its elasticity.— Scientific American. 





RANSOME’S ARTIFICIAL STONE.—PATENT 
CASE. 


A casE of some importance and interest—in which Messrs. 
Ransome and Co., the proprietors of the concrete stone patents, 
were parties, has recently been decided at Washington. A deci- 
sion was sought in the matter of interference between the appli- 
cation of Messrs. Ransome, Bessemer, and Ransome, for improve- 
ments in the manufacture of artificial stone and two patents 
granted to Mr. Richard Norris, jun. 

From the reported arguments of counsel on both sides, the 
facts of the case would appear to be as follows :—It is, in the 
first place, perhaps, necessary to explain that the prucess of 
making artificial stone, as practised by both parties, lies in the 
mixture of sand and silicate of soda in certain proportions, 
blocks of which are afterwards subjected to the action cf a solu- 
tion of chloride of calcium, for the purpose of substituting cal- 
cium for soda in the mixture. The resulting stone is accordingly 
a compound of “silex and silicate of calcium,” the soda being 
removed in the form of common salt by washing. Now, the 
issue of the cause turned upon the mode of washing, and it was 
pointed out that there were three ways of doing this, viz., first, 
by pouring the solution of chloride of calcium on to the blocks of 
stone previously compounded, or by immersing them in the liquid ; 
Secondly, by what is termed the “exhaust” process, which 
consists in facilitating the permeation of the solution by creating 
a vacuum in the pores of the stone; and, thirdly, by the “ filtra- 
tion” process, wherein the solution is drawn through the stone 
from a reservoir above, by a vacuum below, the pressure of the 
atmosphere being supplemented or not as preferred, and washing 
being similarly performed. The first of these methods is 
admittedly inefficient and imperfect ; the issue therefore lay with 
the second and third. 

Messrs. Ransomes filed on November 6th, 1869, an application 
for a patent, and this application covered their English patent 
No. 3193, sealed May 8th, 1868, upon which they rested as proof 
of the date of their invention. The applications of Norris were 
both filed November 28th, 1868, and his patents were granted 
respectively on May 11th and July 6th, 1869. Ransome’s appli- 
cation described and claimed the filtration process only; Norris’s 
specification of July 6th described and claimed both processes 
separately and distinctly, setting out also that “both processes 
might be accomplished in the same apparatus,’ and the claim was 
so drawn as fully to include and cover them both. The patent 
of May 11th claimed simply machinery for use in substantially 
the same process as that put forward by the applicants, but it 
made no claim for the process itself, and it was accordingly held 
to be valueless without a monopoly of the process. When Messrs. 
Ransome filed their application, it was rejected on the 
primd facie case made out by the grant of the patents 
to Norris. On the production, however, of proof of a patent 
granted in England for the same invention at an earlier 
date, the prima facies of the grant to Norris was overcome, 
because, had such evidence been before the commissioners on 
the application of Norris, the patents granted to him would not 
have been allowed to the extent of anything contained in the 
English patent. Hence the interference and hearings. On the 
part of Mr. Norris it was strenuously maintained that the pro- 
cesses of impregnation and washing by “ exhaust” and “ filtra- 
tion” were identical in principle, and mere immaterial and 
unpatentable modifications one of the other. It was put in evi- 
dence on his part, and apparently the evidence was not dis- 
puted, that Norris had been familiar with, and had experimented 
upon, the “ exhaust” process as early as the spring of 1867, and, 
consequently, before the sealing of the English patent. It 
was suggested also that some of his experiments had been with 
the view of establishing the “ filtration ” principle, but this point 
seems to have been abandoned after short argument; conse- 
quently, it will be seen that the right of the applicants to a 
decision in their favour depended upon their being able to show 
that the two processes were really distinct. 

It was argued for the applicants that there was a great dis- 
tinction between the two processes, inasmuch as by one the 
solution and washing water could only be forced into the stone, 
whereas by the other they could be forced through. The former 
was not sufficient, inasmuch as chemical decomposition could 
not be entirely effected, and the process of conversion and 
washing would not therefore be complete ; but the second or 
filtration process met all requirements in this respect. There 
was as much difference between the two processes as there was 
between pouring water into a bucket and through a sieve. The 
“exhaust” was the only process tried by Mr. Norris, and it had 
long previously been known to Mr. Ransome, but had never been 
patented by him, because not deserving. Moreover, it had been 
practised openly for years in the English works. 

It was stated that Mr. Norris became acquainted with 
the “filtration” process in the autumn of 1867 through 
Mr. Irving, who had been sent from Messrs. Ransome in 
England to assist Mr. Norris in learning the process 
of artificial stone making, Mr. Irving having received an 
account of the then new process by letter from England. 
Further, Mr. Norris is stated to have given his solicitor a copy of 
Ransome’s specification in the autumn of 1868, with the object, 
as alleged, of enabling his solicitor to “ keep clear” of the claims 
therein, the solicitor being then engaged in drawing specifications 
for Mr. Norris. The report does not afford any indication of the 
way in which tlese statements were intended to be used by the 
counsel for the applicants, and as they did not in any way affect 
the issue, they may be passed over. It is presumed, though the 
report is not sufficiently complete to create more than a pre- 
sumption, that the position of the applicants was something like 
this: If the two processes were decided to be distinct, then well 
and good. If, on the other hand, they were held to be unpa- 
tentable modifications, the applicants would endeavour to defeat 
the defendant by fixing him with notice of the prior inven- 
tion by them of the “filtration” process ; and, failing this, to 
attain the same end by proving publication and long prior user 
of the “exhaust” process. 

The issue was decided in favour of the application, and on 
appeal from the Board of Examiners in Chief, Commissioner 
Leggett, after stating the case, said: “It is evident to me 
that by the process first named, or the ‘exhaust’ process, 
the chloride of calcium or water could only be forced into and not 
through the mass, as by the ‘filtering’ process, which affords an 
opportunity for its escape. It is also evident, and is in proof, 
that the result of employing the filtering process would be a 
more perfect hardening of the stone in all its parts than could be 
accomplished by the exhaust process. I regard these processes, 
therefore, as materially different from each other.” The deci- 
sion awarding priority to Ransome, Bessemer, and Ransome, is 
affirmed. C. E. H. C. H. 
Lincoln’s Inn. 





In nine months the declared value of paper imported for 
rinting or writing was £419,739, of which 4,245 came from 





Igium. Of all other kinds, excepting hangings, the value from 
all parts was £287,178. ne 
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RAILWAY MATTERS. 


THE number of on the railways of the United 
Kingdom in the year 1871 averaged more than a million a day. 


THE‘railway service between Nice and Genoa is interrupted 
in consequence of two bridges at Savona having been broken 
down, 

In the last nine months the value of railway ankes 
Sy game was £26,166; in the previous year i 
as £97,303. 


Art the Pevensey quarter sessions on Tuesday the Brighton 
Railway Company were fined £5 for conveying cattle in trucks 
that had simply been cleansed but not disi 


PassENGERS on the Union Pacific Railroad report immense work 
along the line to the track from snow. The Utah division 
superintendent is confident there will be no blockade in the 
coming winter. 

Tue Grand Trunk Railway of Canada loses a very large number 
of iron rails winter, through fracture, attributed to the 
severity of the cold to which the line is exposed. A portion of 
the road has been laid with steel, and on this the proportionate 
_ _ to the same cause is much smaller than on the iron 

rac 


THERE is wheat enough stacked up on the wharf at Stockton, 
California, to make a tier of sacks six feet high and forty miles 
long. The it of the Visalia Railroad at that place states that 
there is double this quantity stacked up along the road, and not 
one-fourth of the crop along the line of the road is yet hauled to 
the track. 

HOLLAND-STREET, Blackfriars, has, under the powers of an Act 
of Parliament passed several years ago, been this week closed by 
the London, Chatham, and Dover Kailway Company, who will 
absorb into their goods station under the railway level an area of 
about 1,500 square a. in consideration of which they have con- 
structed a subway for foot passengers. 


WE learn that the Kirkstall Iron Company have exhibited at 
the Moscow Exhibition just closed their best manufactured York- 
shire iron for railway and other special purposes, steam hammers 
(two of which they had in steam motion), railway carriage and 
—— wheels and axles, and axles for road carriages and wagons, 
and that they were awarded two gold medals. 


THE Marquis of Clanricarde, in a letter to the Mayor of Derry, 
acknowledging the receipt of the resolutions adopted at the 
recent railway reform meeting, says such an expression of opinion 
as they contain, shared by other large towns in the North, can 
hardly fail to convince the Government and Parliament of the 
importance which the industrial, cial, and respectable 
classes attach to an alteration in the railway system. 

THE report of the City of Buenos Ayres Tramways Company 
states that the arrangements for the purchase of the tramway 
belonging to the Great Southern Railway had been unavoidably 
delayed, but the necessary connections have been made with their 
system, and the cars are to commence running on the Ist of Sep- 
tember. All the materials for the new lines in South Barracas 
have been shipped, and the work is being proceeded with. 


THE report of the directors of the Sutherland Railway Company 
states that the traffic for the year ended the 31st of August last 
amounted to £6876, which, com: with the previous year, 
shows an increase of £1227. This increase is composed of £399 
for passengers, &c., £633 for mails, and £194 for goods and live 
aon, The working expenses show an increase of £460, which 
has been caused by an additional train which was run during a 
portion of the year. 

Wits reference to the proposed purchase of the Cape Company’s 
property by the Colonial Government, the governor has obtained 
the necessary authority from the Colonial Legislature to carry it 
into effect ; and the Crown agents for the colonies, acting under a 
power of attorney from his Excellency, have agreed to the terms 
sanctioned by the shareholders. It, therefore, now only remains 
for the board to arrange the date of the transfer and other 
details with them, which will be embodied in a formal con- 
tract. 

Apropos of our article on railway speeds we quote Mr. George 
Alfred Townsend, who writes to the Chicago 7'ribune that to cross 
the romeo bottom, forty-one miles, requires six hours, and 
illustrates the feat by the following incident :—‘‘I was a spectator 
of the extraordinary event of a man falling off the rear-end _plat- 
form, with a cigar in his mouth, who tumbled down an embank- 
ment of 20ft., picked up his cigar, lighted it with a match, and 
then run on and caught the train with ease.” 


A LANCASHIRE and Yorkshire ara for Manchester, on Tues- 
day evening, was passing the Milkstone siding, near Rochdale, 
when the engine struck a cow which had strayed on the line. 
Having just stopped at Rochdale, the train was going slowly. 
The shock proved sufficient to throw the engine and car carriages 
off the rails, No one a; hurt beyond being severely shaken. 
Both lines were blocked by the accident, and they were not cleared 
for five hours, Traffic was diverted vié Oldham. The dam: 
express was due in Manchester at 9°13 p.m., but did not arrive 
till 1°20 a.m. 

Tue Times Dublin correspondent writes :—‘*Mr. Gladstone 
having —* stated in a letter to the Mayor of Derry that the 
Cabinet was pledged to id e question of the purchase of 
Irish railways by the State, the people of the north are preparing 
to assist the Ministry to arrive at a conclusion by putting on them 
a little gentle pressure. On Wednesday the first of a series of 
meetings with this object was held at Ballymoney. It was 
respectably attended — istrates, merchants, and other inhabi- 
tants of the district. . William Salt addressed them at some 
length, pointing out the advantages which State control would 
confer upon the — and resolutions in favour of the proposal 
were unanimously passed. 


Ar the first ordinary general meeting of the Cornwall Minerals 
and Harbour Company (Limited), held on Tuesday, the chairman 
stated that the directors had recently visited the works, which 
were now being pushed actively forward, and they had every 
reason to be satisfied with the prograss made. They were assured 
that an important section of the railway—one that would enable 
large qnantities of iron ore to be conveyed to ports on the south 
coast--would be ready for opening early next spring. They had 
also inspected some of the mines which would be served by the 
railway, and entertained no doubt of their jilities to furnish 
a very large traffic ; and, in fact, the whole district only required 
the completion of the company’s railways to develope a china clay 


i for pas- 
it was as much 








and iron ore traffic of immense value. 
Art the half-yearly meeting of the City of G w Union Rail- 
way Company, held on Monday in the offices, G w, Mr. A. 


Ronaldson presided, and in moving the adoption of the report 
stated that the parliamentary powers sought the com: for 
an extension of time for the construction of the Light hill line 
were obtained, and they likewise obtained power to increase the 
capital of the company by £400,000, with power to the Glasgow 
and South-Western to guarantee the interest thereon. That exten- 
sion of capital was taken mainly with a view to the completion of 
the St. Enoch station—a matter which the di rs conceived 
could not be much longer delayed, having in view the probable 
contingencies of railway amalgamation and the constantly-in- 

ing requi ti traffic. The most important feature of 
the liamentary contest of last session was the attempt made 
by the Caledonian Com; to force themselves on their own 
terms into the St. En station, after seven years of constant 
oppetlnan, during which had again and again declared that 
there was no necessity for the station, and that they never would 
enter it, 








NOTES AND MEMORANDA. 

THE people in the vicinity of Ladore, Kan., complained that 
the Missouri, and Texas way trains ki their 
cattle and that the company would not pay for them; and so, to 

accounts, they anointed the rails for a considerable 
distance with soft soap. The consequence was that trains were 
delayed half a day.—American Railroad f° 

Mr. E. VIAL, in his new method of printing on cloth, proposes 
first to impregnate the tissues to be printed with a solution of 
nitrate of silver, or of some other metallic salt, which, when 

t into contact with zinc or — will be reduced to the 
m ic state. His design is in way to print upon the 
impregnated tissue with a zinc (or copper) pattern. The result 
of this process is that wherever contact is made between the metal 
plate and the cloth there is formed a metallic precipitate of 
silver, if the nitrate of silver was used to saturate the tissue, 
which is firmly fixed upon it. The colour of the precipated metal 
may be varied, according to the strength of solution used, from a 
brilliant grey to a deep black. The colour is declared to be very 
fast, withstanding acids, alkalies, or soaps. 

THE following American cotton statistics appeared in the 
Philadelphia Public Ledger. According to complete returns of 
the statistics of cotton manufacture just published by the census- 
office, it appears that there are in the United States 956 distinct 
cotton manufactories, divided among the principal States as 
follows :—Massachusetts 191, Rhode Island 139, Pennsylvania 
138, Connecticut 111, New York 81, New Hampshire 56, Georgia 
34, North Carolina 33,-Tennessce 28, New Jersey 27, Maine 25, 
Maryland 22, Alabama 13, South Carolina 12, and Virginia 11. 
The number of water-wheels used amounts to 1250, with an 
aggregate force of 102,409-horse power. The number of steam 
engines used amounts to 448, when an aggregate force of 47,117- 
horse power. The weaving and spinning machinery used is 


and mule spindles 2,427,938. The hands employed numbered 
140,369, of whom 47,790 were males above sixteen, 69,637 were 
females above the age of fifteen years, and 22,942 were children 
and youths. The annual wages paid amounted in the aggregate 
to 39044. 132 dols. The materials consisted of :—Cotton, 
398,308,257 Ib. ; cotton yarn, 6,222,189 lb. ; cotton warp, 136,1001b. ; 
and cotton waste, 5,234,260lb. The value of mill supplies 
amounted to 10,910,672, and the total value of all materials 
amounted to 111,737,686 dols. The articles produced consisted of 
—Sheetings, shirtings, and twilled goods, 478,204,151 yards ; 
lawns and fine muslins, 34,533,462 yards; printed cloths, 
489,250,053 yards ; yarn, 30,501,086 lb. ; thread, 135,722,892 spools ; 
cotton warp, 73,018,045lb; bats, wicking, and ding, 
11,128,127 Ib; table cloths, 493,492; seamless bags, 2,767,060 ; 
cordage, 5,057,4541b.; thread, 906,066 Ib. ; cotton flannel, 
8,390,050 yards ; ginghams and checks, 39,275,246 yards ; waste, 
7,921,449 Ib. ; tapet wadding, 484,4001Ib.; seamless bags, 
405,585 1b. ; imeres, cottonades, and jeans, 13,940,895 yards ; 
and miscellaneous products, 10,811,028lb. The aggregate weight 
of goods produced amounted to 349,314,592 Ib. ; and the aggregate 
value of the articles manufactured amounted to 177,489,739 dols. 

In the American Journal of Science.and Arts for July, 1872, 
Professor A. W. Wright, of Yale College, describes a simple appa- 
ratus for the production of ozone with electricity of high tension, 
and intended for use with the Holtz electrical machine. The 
apparatus consists of a straight glass tube about 20 centimetres 
long and having an internal diameter of 2°5 centimetres, the two 
ends being stopped with corks covered on the inner side with a 
thin coating of cement to protect them from the action of the 
ozone. ‘Through the axis of each cork is inserted a glass tube of 
about 5 millimetres calibre, and 7 centimetres in length, having a 
branch tube inserted perpendicularly at the middle, and long 
enough to permit a rubber tube to be slipped upon it. The outer 
ends of the tubes themselves are closely stopped with corks, 
through which are passed straight thick copper wires carrying 
suitable terminals at their inner ends, and bent into a ring at the 
others. They are fitted so as to make tight joints, but to allow 
of motion in order to vary the distance between their inner ends. 
One of these wires carries a small ball, the other terminates in a 
disc with rounded edge, set perpendicularly to the axis of the 
tube, and so large as to leave an annular space of some two or 
three millimetres breadth around it. The gas is admitted through 
one of the branch tubes, and escapes from the other after having 
passed through the whole length of the tube. In using the appa- 
ratus the wires must be connected with the poles of the machine 
in such a manner that the disc becomes the negative terminal, as 
this arrangement gives the greatest degree of expansion and 
diffusiveness to the current. On turning the machine, and 
adjusting the ball and disc to a proper distance, a nebulous, 
aigrette surrounds the latter, quite filling the interval between it 
and the wall of the tube, while the part of the tube between the 
disc and ball is crowded with innumerable hazy streams con- 
verging upon the positive pole, or simply causing the latter to be 
p.m. with a faint — A current of air or oxygen sent into 
the tube must pass through this, and ozone is very rapidly pro- 
duced, and in great quantity. condensers are of course not 
used with the machine, when this a tus is employed. The 
apparatus is considered to. be expecially covelenahile for use in the 
lecture-room. 

THE Gorni Journal of St. Petersburg gives some interesting 
notes on the production «oe and platinum in the Muscovite 
empire. In 1868 were produced (in 993 gold stream works, by 
56,261 men, from 14,365,550 tons of gold sand) 56,068 Ib. of gold, 
the raw sand yielding 0°000195 per cent. on average. The greater 
part was washed in Eastern Siberia, where the richest stream 
works exist. At the Government gold di or stream works, 
near Miask, in the district of Stataoust, the gold bearing stratum 
of sand is about 2}ft. to 3ft. thick, covered by 15ft. of dead 
gravel. The uncovering of the beds and the delivery of the gold 
sand to the washing establishments is generally done by contract 
and by the cubic fathom. The raw material is first screened in a 
stream of water, when the small parts flow through jin. sieves 
upon buddles with transverse wooden laths, behind which the 
gold particles principally collect. Every six or twelve heurs, accord- 
ing to the produce of the sand, the laths are removed and the table 
washed clean with scrapers, brushes, &e,, of this concentrated 
material, while larger lumps of gold are collected upon the sereen 
from between the larger pebbles. At the larger works the ex- 
traction of the metal from the concentrated sand is done by steam 

wer, when the sand is washed through a fine sieve upon a 
Puddle with American frame, where the stuff is still more con- 
centrated, and finally finished upon hand-washing machines. 
When the raw sand contains much clay or loam, orated 
rotating drums are used instead of simple screens. e washed 
gold generally contains 10 per cent. of silver. Where only hand- 
power is used forty men will wash in ten to twelve hours forty 
to sixty tons of sand, while with the use of machinery 150 men 
and fifty horses will wash eight or ten times that quantity. The 
greatest and most productive gold-fields of Russia will always be 
those of Siberia. Platinum is always washed together with 
gold, and the production of raw platinum rests —— upon a 
se ion from with the exception of a single locality, The 
platinum which is brought to Tagilsk is 
classified in two sorts. Both are treated with m en the 
gold is dissolved, while the platinum is left as a residue which is 
separated from the am ty The latter is p 
through a leather bag, and the gold obtained by distilling off the 
the mereury. The raw io is by no means clean, but some 
samples con after M. Le Play, other metals, such as platinum 
751, palladium 1°1, rhodium 3°5, iridium 2°6, osmium-iridium 0°6, 
osmium 2 3, gold 0°4, copper 1°0, iron 8°1, residue 4°5, The raw 
platinum is generally sold to England and France at a price of 











£15 per pound platinum. The production of this metal was from 
1828 to 1845—5247 Ib. on average, and is now 4000 Ib. per annum. 


MISCELLANEA. 


THe value of watches imported in nine months has been 
£247,980. 

In the last nine months the declared value of gutta-percha 
imported was £296,431 

A NEW weekly periodical for boys is about to make its appear- 
ance, under the editorship of Henry Mayhew. 

THE Native Guano Company have invited persons interested in 
the sewage question to inspect their works now in operation at 
Crossness, near London, or at Leeds. 

Tue Oxford local board are about to apply to the Thames 

mservancy for a further extension of time to carry out their 

i scheme, which is to be on an extensive scale. 

A ConwectTicuT gentleman has discovered on his farm a feldspar 
he believes equal to that which hitherto the States have found it 
necessary to —<4 from Spain, for the manufacture of the best 
china and porcelain. 

A PROSPECTUS has been issued of the English Channel Steam- 
ship Company, with a capital of £100,000, in shares of £10, 
to construct steamers on the plan of Captain Dicey’s patent, the 
particulars of which have lately been given in the Zimes. 


THE new telescope constructed by Mr. Howard Grubb, of 
Dublin, for the observatory on the Carlton Hill, Edinburgh, is 
expected to be completed in December next. The mirror is com- 
posed of glass, So Foucault’s principle, faced with a thin deposit 
of silver ; it will be 24in. in diameter, with a focus of 10ft. 


A SILVER goblet full of sovereigns has been presented to Mr. 
William Thomas by the workmen of Beaufort, Nantyglo, Coal- 
brook Vale, and Carnfelyn, on his leaving the employ of the Nan- 
tyele and Blaina Ironworks Company Limited, to take charge of 


| the Forest Iron and Steel Works Company's works, Pontypridd. 
distributed as follows :—Looms 157,310, frame spindles 3,694,477, ' 


A MEETING was held at Penzance on Friday night, under the 
presidency of the mayor, for the purpose of adopting a memorial 
to Government in favour of the construction of a breakwater in 
Mount’s Bay by convict labour. The scheme is to run the break- 
water a mile or a mile and a-half from Penlee Point, which would 
supply ample stone of superior quality. 

THE New Bedford (Massachusetts) Mercury says :—‘‘ The bark 
Java, which is fitting out at this port for a whaling cruise by 
George and Matthew Howland, will ca an upright 5-horse 
power engine, to be used in cutting in wie and discharging 
cargo, hoisting topsails, if required, &c. This must prove a great 
saving of time and labour, as it usually requires fifteen or sixteen 
men to cutin a whale, while, with the help of the engine, six 
men can easily attend to it. The engine is stationed in the fore- 
castle, occupying a space 10ft. by 4ft. It will be the first ever 
carried to sea in a whaler for these purposes. The idea originated 
with the first officer of the Java, Mr. E, T, Fish, of Falmouth. 


THERE has lately been patented in this country, by a Canadian, 
a new process of case-hardening by means of molten cast iron. A 
bath of the iron, from which the sulphur or phosphorus has been 
eliminated, is prepared and the article immersed. To continue 
the supply of carbon thus exhausted from the iron bath, the 
crucibles and furnaces are lined with a coating of charcoal powder 
or plumbago incorporated with nitrogenous matter. It has also 
been suggested that, if the process is carried out on a large scale, 
the iron from which the carbon has been eliminated could at once 
be sent to the rolls and made into bar iron, and a new melting be 
used for the second case-hardening.—American Manufacturer. 

Mr. THomas Howarp, of the King and Queen Ironworks, 
Rotherhithe, who was for thirty-seven years an associate of the 
Institution of Civil Engineers, has bequeathed to it the sum of 
£500, free of legacy duty, which sum he has by will directed “‘ to 
be invested, and the interest thereof to be applied in such manner 
and under such conditions and instructions as the council of the 
said institution may think most expedient, for the purpose of 
presenting periodically a prize or medal to the author of a treatise 
on any of the uses or properties of iron, or to the inventor of 
some new and valuable process relating thereto, such author 
or inventor being a member, graduate, or associate of the said 
institution.” 

THE grand question which has agitated the minds of the com 
mercial world since the last three centuries, namely, the possibility 
of constructing a ship canal across the American isthmus, con- 
necting the Atlantic with the Pacific Ocean, for the future of even 
greater importance than the Suez Canal, appears at last settled, as 
the exploring expedition sent to the Isthmus of Tehuantepec, 
last year, by the Government of the United States, under the 
command of Captain Shufeldt, U.S. Navy, have ascertained that 
a sufficient quantity of water exists on the summit to supply an 
interoceanic canal of any required capacity. The Tehuantepec 
Railway Company, who have surveyed for a railroad across 
that isthmus, becoming aware of the actual condition of 
the territory, and the possibility of constructi there a 
large ship canal with locks, have concluded to build the railroad 
and the canal both, The commercial wants of the world justify 
this outlay fully.—American Manufacturer. 


Some interesting information relative to the Austrian coal-fields 
is given in a Vienna letter in the Hamburgh Correspondent. The 
most extensive and least worked coal-fields in the empire, says the 
correspondent, are to be found in Bohemia and Transylvania ; the 
very valuable ones in Austrian Silesia and Moravia have been 
worked for some time. In Transylvania there are large and 
hitherto untouched coal-fields in the Syl valley, which are now 
about to be worked bya public company. The Bohemian coal- 
fields are even more extensive ; there is pit coal in abundance in 
the districts of Pilsen, Beraun, and Rakonitz, and ‘‘ brown coal” 
between the Erz mountains and the ridge extending from Aussig to 
Eger. The “ brown coal” of Bohemia is not equal to the pit coal, 
but it is excellent of its kind, and is much used in North Germany, 
where it competes with the pit coal of Zwickau and Westpbalia. 
It is very abundant, being in some places from 120ft. to 180ft. 
thick. The Correspondent points out that Austrian industry has 
greatly suffered by the high price of coal, which has been 
artificially kept up by the railway companies. These are in many 
cases proprietors of coal mines, and they have, in order to increase 
the value of their property, imposed exceptionally high rates of 
carriage for coal imported from abroad. 

Tue Crystal Palace Company have added to their schooi of art, 
science, and literature, practical engineering classes, under the 
principalship of Mr. J. W. Wilson, Assoc. Inst. C.E. These 
classes have been established by the committee of directors for the 
purpose of affording to students of civil and mechanical engineer- 
ing the advantage of thorough practical instruction in the rudi- 
ments of either profession, and in the manipulation of materials, 
The classes are also available for gentlemen anxious to become 
engineering draughtsmen, or to compete for the Whitworth 
scholarships, or to enter the steam mercantile marine. The pre- 
paratory course of instruction proposed is intended to render 
pupils on entering an engineer's office at once useful to their em- 
ployers, and to enable them to take advantage of the opportunities 
offered to them during the time they are articled. The course of 
instruction will coi of three terms extending over twelve 
months. One term will be spent in the drawing office, one in the 
pattern shop and foundry, and one in the smiths’ fitting and erect- 
ing shops. The students will be engaged in hanical drawing, 
estimating and calculating, pattern-making, and constructing 
machinery for the market. Lectures will be delivered from time 
to time by the principal, or by some eminent professor, on sub- 
jects connected with theoretical and practical engineering, and the 
students will be required to pass an examination upon such lec- 
tures at the expiration of each term. Convenient and extensive 
shops and offices, supplied with the best engineering machinery, 
have been fitted up for the purposes of the institution, 
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THE ALBERT BRIDGE BATTERSEA—APPROACHES AND CHAINWAYS. 


MR. R. M. ORDISH, C.E., ENGINEER, 
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THE ALBERT BRIDGE ABUTMENTS AND 
APPROACHES. 


THE Albert Bridge at Battersea has made rapid progress during 
the last few months, under the energetic direction of Mr. F. W. 
Bryant and Mr. Williamson. We now have much pleasure in 
placing before our readers engravings of the approaches and 
chainways, which are well worth attention. 

The key to a bridge consists in its approaches. The dimensions 
of the roadway of the bridge itself are not nearly of so much im- 
portance as the approaches to it, which should be wide and 
spacious, The relative ere which should prevail between 
the width of the roadway of the bridge and that of its immediate 
approaches will depend in some measure upon their character and 
the precise position of the bridge. If it is intended to act as the 
connecting link, or, rather, as a link in the continuation of the 
same street across any intervening space or obstacle, then the inside 
line of the parapet walls should range with what is known as the 
‘building line” of the street. Briefly, the width of the roadway 
of the bridge in this case should equal that of the streets leading 
to it. This arrangement will be found to obtain in most of the 
new =p poe street bridges. It has not been quite accom- 
plished with respect to Westminster Bridge, the width between 
the parapets of which is still greater than that between the 
houses of Bridge-street on the Surrey side. But this is a mere 
question of time, as the east parapet is in line with the corre- 
sponding side of Bridge-street, and the ultimate intention is to 
effect the same object on the west side by purchasing and pulling 
down the houses which at present serve to prevent the street being 
of its proper width. In other instances in which the approaches 
are not built upon, nor likely to be, there is no reason for making 
the roadway of a bridge wider than what is sufficient to accom- 
modate the ordinary traffic. But in all cases the ap- 
proaches should never be less than the width of the bridge 
itself, and the bolder the sweep and more gentle the 
curve by which they lead on to the bridge the better appearance 
will they present, and the better they will fulfil their , 
In addition to these essential points, that of straightness Saad 
considerable importance. n these 1 cts the approach 
of the Albert Bridge will bear favourable comparison with 
any ‘in the metropolis, supposing for the moment that the 
metropolis includes within its pale the whole of the dis- 
tricts. The approach to the Albert Bridge on the Surrey side 
consists of a road nearly a mile in length. and perfectly straight, 
while that on the Middlesex shore will comprise the roads of the 
river embankment and Oakley-street, a handsome, wide 
tho: hfare. Such being the actual nature of the approaches, it 
is worth while to consider how they are to be made available with 
regard to the bridge, so as to conduce to the comfort and conve- 
nience of those who, either on foot or in vehicles of some kind, 
will comprise the —_ future traffic to be provided for. Every- 
one is acquainted with the abominable manner in which the foot- 
path of the Albert Embankment is completely spoiled by the hole 
made for it under that hideous structure, Lambeth Bri The 
level of the footway of the new embankment, now in course of 
a —s ag a and a under that of 
the rt Bridge, but there is no sinking and rising again, as at 
Lambeth. The arrangement is of a Fame gy Be os 
we shall proceed to describe it by reference to the accompanying 
drawings. 

In the engraving, Fig. 1 represents a cross section and half eleva- 
tion of the abutment on the Chelsea side of the Albert Bridge. 
Fig. 2 is a corresponding plan of the same, and Figs. 3 and 4 an 
elevation and section along the centre line. The elevation and 
section in Fig. 1 and plan in Fig. 2 are supposed to face the 
observer when on the bridge and looking in the direction of 
Oakley-street. The general arrangement is as follows :—The sus- 
pension bridge proper terminates at the embankment wall, 'and the 
chainways are placed at the back of the wall. The accommoda- 
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tion to be provided for the foot passengers is such as will enable | 
them to pass on to the bridge or proceed along the embankment | 
at pleasure. Flights of steps and landing places, as shown in the \ 
drawing, rising from the embankment to the bridge, furnish the | 
means of accomplishing the former, and the latter is effected by a : 
land arch. This land span, or small bridge, is supported on 
wrought iron box girders of a trough shape, marked B, B, in 
Figs. 1 and 4, and so designed as to be as shallow as possible in 
order to save headway. They are built up in the ordinary 
manner of plates and angle irons, as shown in Fig. 1. On refer- 
ence to the section and elevation in Figs. 3 and 4 it will be seen 
that this land span extends from the embankment wall to the 
abutment of the bridge, which is thus situated in the rear of the 
line of the embankment. The small land span is placed slightly 
on the slope, and its dimensions underneath for the foot 
tratlic are 15ft. Gin. wide by 7ft. in height. The carriage 
traffic is provided for in the usual manner in such cases, e@ 
roads along the embankment on each side of the bridge, by an 
easy gradient and gentle curve, gradually join the Chelsea 
approach, and) thence on to the bridge. The abutment 
wroper consists of five arches and two semi-arches, form- 
ing the terminal ones at each end. The arches are of brick, 
and vary in span from 13ft. Sin. to 14ft. 4in., and are carried 
on piers of brickwork 3ft. by 3ft., and 15ft. Gin, in height from 
the springing to the level of ordnance datum, These piers in turn 
are supported upon foundations of concrete 4ft, by 4ft., and 
carried down to a depth of Sft. below the same datum point. 
The rings in the arch measure Ift. 6in, in depth, and the haunching 
and backing is filled in with concrete, a material which for the 
future is absolutely indispensable in the construction of all engi- 
neering and architectural works of this character. A glance at 
Figs. 3 and 4 will point out that the piers, which are 12ft, in width, 
constituting the abutment, are not solid ; but arches are turned 
in them 6ft. wide and Lift. Gin. in height to the springing, for the 
purpose of carrying the steps overhead, the soffits of them being 
on the same slope as the steps. Owing to the fact that the 
respective directions of Oakly-street and Albert-road do not form 
a straight line, but intersect at an angle of about 10 deg., the 
centre line of the bridge is not quite square to the line of the em- 
bankment, but deviates from it by nearly 4 deg. Although this 
deviation is quite apparent on the plan, it will in all probability 
never be noticed on the ground, It is evidently an important 
feature in the laying out of the lines of direction of a bridge and 
the direct approaches to it that they should be in the same straight 
line, but as both the approaching roads in the present case were 
laid out, and one continuously built over before the Albert Bridge 
was planned, the only remedy was to lay out the bridge connecting 
the two at such an angle as would give the minimum divergence 
from the theoretically correct direction. The abutment on the 
Surrey side is already built. It was originally intended to be 
altogether of concrete, but when the works came under the 
control of the present régime the idea of concrete in the 
face of the abutment of a bridge which was to be an orna- 
ment to the river was not entertained for a moment. Conse- 
quently the concreta was cut into and ashlar work substituted 
along the whole face of the abutment. The approach on this side 
of the bridge will be a simple continuation of the Albert-road, 
which will join the bridge by a gentle gradient. Small retaining 
walls will be built on each side of the approach to economise the 
ground that would otherwise be required for the slopes. 
The chainways or tunnels (shown in Figs. 8 and 9) pre- 
sent some features of novelty, and differ materially from 
the description adopted in ordinary suspension bridges. In 
the Chelsea suspension bridge, for example, the land saddles and 
cradles which change the direction of the chains rest upon the 
abutments. Upon the top of the latter 12in. landings are placed 
for the reception of the cradles, which carry the saddles on rollers. 
The cradles are bedded in asphalted felt, and firmly secured by 
wrought iron holding down bolts, brought up through the masonry 
from below. The Chelsea mooring chains are carried down in 
tunnels inclined at the very obtuse angle of 155 deg. with the 
horizontal, while those of the Albert Bridge pass down cast iron 
cylinders, which are placed nearly vertical. In fact they would 
be quite so,weve they not canted over to line with the side girders, 
which are arranged so as to have a lateral rake. The terminal 
suspension links pull upon a pin of steel 7in, in diameter, which 
is also held by the double bars which pass down the cast iron 
cylinders, These are completely encastré in a bed of concrete, 
which effectually prevents the tendency to‘lift the cylinder and 
superincumbent material. Dy the arrangement adopted by Mr. 
Ordish, the designer of the bridge, not only is there a 
considerable saving in concrete, but the abutments can be 
built at a less expense, as they are not required to be 
so heavy. The brickwork surrounding the ends of the 
tunnels in the Chelsea bridge are complete retaining walls, and 
are founded on piles. In Figs, 10 and 11 are shown elevation and 
plan of the connection between the end of the main longitudinal 
girders and the chainways. In addition to the ordinary chains 
supporting the main side girders at the proper intervals, there is a 
wire rope, which, as every one acquainted with the principle of Mr. 
Ordish’s suspension bridges is aware, is for the purpose of main- 
taining the ordinary chains in straight lines, in other words, to pre- 
vent them sagging. This wire rope passes over a casting, and is 
looped round the same pin that passes through the suspension bars 
as shown in Fig. 10. Those who have not been recently in the 
direction of the new embankment and bridge at Chelsea will be 
surprised on paying a visit there to witness the alterations that 
have been effected in so short a time. The old church, with its 
Norman like brick tower, is one of the few landmarks yet re- 
maining, and probably the only one that will ultimately remain, 
Recently the ironwork for the bridge has been arriving with 
greater regularity and dispatch than formerly, and a corresponding 
increase in the rate of progress of the work is apparent. The 
main girders, with the cross girders riveted up completely, now 
extend over the whole river from shore to shore, and Mr. William- 
son, the contractor, and Mr. F. W. Bryant, the engineer in charge, 
are using every endeavour to push on the work as speedily as 
possible, 





Tue British-Australian Telegraph Company have notified that 
telegrams have been received announcing the completion of the 
repairs to the cable between Java and Port Darwin, and that the 
land line from Port Darwin to Adelaide is finished, and open for 
public traffic. 

Messrs, J. WicHAM RICHARDSON AND Co., of Newcastle, 
announce that they have taken into partnership Mr. John Shaw, 
lately with Messrs. Kt. and W. Hawthorn, who, under the style of 
John Shaw and Co., will take the management of the engine 
works lately purchased by Messrs. Richardson and Co., from the 
representatives of the late Mr. Thomas Hepple. 


PROCEEDINGS OF SECTION A OF THE BRITISH 
ASSOCLATION. 
( Continued from page 261. ) 
SpPEcTRAL Rays. 

Professor W. K. Clifford, in the absence of Mr. Stoney, read a 
summary of the report of the committee on ‘‘Spectral Rays.” 
The work of the said committee is of considerable value to 
those who are making researches, by the aid of spectrum 


analysis. Mr. Cliffo: ve the following specimen of a 
pare ove of the princi dark rays of the visible part of 
the solar spectrum, containing all. the rays registered by 
Kirchhoff and Angstrém, arranged on a scale of standard wave 
numbers. The specimen contains the rays from E to,b. 


Column 1 gives the position on the arbitrary scale attached to 
Kirchhoff’s maps. Column 2 reproduces the wave lengths in 
tenth-metres as determined by Angstrim, after applying to the 
bers of Angstrim’s list the small corrections wich he 
indicates at page 29 of his memoir, ‘‘ Le Spectre Normal du 
Soleil.” The wave lengths of this list are wave lengths in air of 
760 millimetres pressure at Upsala, and 14 deg. Cent. temperature. 
Column 3 contains the reciprocals of the numbers of Column 2, 
each multiplied by 10’, Each number in this column is accord- 
ingly the number of times that the corresponding wave length in 
air goes into one millimetre. Column 4 contains the correction 
for the dispersion of air of 760 millimetres pressure and 14 deg, 
temperature, deduced from Ketteler’s observations. (See Philos, 
Mag. for 1866, vol. ii., page 336.) Column 5 contains the standard 
wave numbers, i.e, the number of waves per millimetre in vacuo. 
Column 6 indicates the intensity and width of each ray as 
determined by Kirchhoff, 6 being the most intense, and g very 
wide, viz., about 0°15 of one degree on the scale of standard 
wave numbers. Column 7 enumerates the substances which have 
been found to emit bright rays coincident with solar lines, and 
contains some other remarks. Column 8: In the last column the 
rays are bracketed into the groups which strike the eye in 
looking at the spectrum, and to each group is assigned a number 
which sufficiently indicates its position upon the standard scale, 




















































































































Kinc’s CoLttece ENGrneerinec Society,—At a general meeting 
of this society held on Friday, Oct, 11th, Mr, Baynes, President, 
in the chair, a paper was read by Mr. E, K, Burstal, A.K.C., on 
‘Sugar Manufacture in Egypt.” The author commenced by 


describing the method of irrigating the soil, and the general cul- | 


tivation of the cane, which was, as far as he knew, only of the 
kind called “ ribbon cane.” The country from its natural causes 
requiring special modes of irrigation, he showed these to be very 
faulty, and that a great deal of cane was annually spoilt from 
want of sufficient care. The second part of the paper consisted of 
a description of the sugar mills on which the author had been 
employed as assistant engineer, and of the process of manufacture 
both baw Png a raehnigen sea a Be Lye r = 
illustrated by diagrams and en author, an 

by specimens of sugar of different qualities, A short discussion 
ensued, chiefly concerning the manufacture as it is in the West 
indies A vote of thanks having 


wecorded to Mr. Bu for hia interesting per, 
" pe 


Yeon 
the meeting then adc 














ASTRONOMICAL REFRACTION. 

Mr. George Forbes, F.R.S.E., next read a paper on ‘‘ Astronomical 
Refraction.” The author, while admitting fully the excellence of Be- 
pel’s refraction tables, expressed his opinion that it would be possible 
to make still further corrections, which would give necessity for a 
smaller number of observations to determine a star’s place; and 
which would increase the zenith distance to which we can trust 
the tables. He remarked that the north polar distance of 
Polaris, as determined by observations with the Greenwich 
transit circle after all corrections are applied. vaties to the extent 
of six seconds of space. This cannot be all ascribed to instru- 


men observing errors. The ranges of different stars 
decrease towards the zenith, They vary from 2 sec. near the zenith 


to 14sec, or more near the horizon. Polaris is exceptional, because 
he is observed so often that he is nearly sure my observed on 
those nights when all errors are combined in one direction. 

It was noticed that, as a rule, stars that were observed on the 
same night were affected in the same way. This seems to point 
to refraction as the cause. The object of the paper was to show 
that a correction was necessary, owing to the difference in the 
height of the atmosphere at adjacent stations. All tables are 
constructed on the assumption that the barometer is the same at 
the observing station as at adjacent stations. If, however, this 
be not so, then after the usual corrections have been applied, there 
remains to be taken into account the effect of a prism of air, the 
tangent of whose angle is the difference of height of the atmo- 
sphere at two adjacent stations in the meridian, divided by the 
distance between the stations. The Greenwich barometer 
observations were compared with others of first-rate excellence 
five miles away, and the difference was found sufficient to affect a 
star’s place by a fraction of a second up to 70 deg., and by ten 
seconds of space near the horizon. 

From the Greenwich observations of 1870 Polaris had a N.P.D. 
of 1 deg. 22 min. 64 sec. 98 on December 17th; and 1 deg. 
22 min. 59 sec, 12 on April 5th; giving a range of 5 sec, 86. 

On comparing other stars it was found that those observed on 
April 5th were not conspicuous, but those observed on December 
17th had reached the limit of their variation; the barometer also 
had reached almost its greatest difference at adjacent stations. 

A — mede of studying this effect was also explained by 
means of a figure. In conclusion, it was observed that the paper 
was only preliminary to a thorough investigation of the subject; 
that hygrometrical causes and differences of the thermometer 
readings at adjacent stations might affect the result, but that 
these corrections were more difficult to apply. 

GOVERNMENT AID TO SCIENCE. 

At the second day’s sitting (Friday) of Section A, under 
the presidency of Mr, William Spottiswoode, F.R.S., Colonel 
Strange read a paper on “‘Government Aid to Science.” 

Professor Smith said that as yet the commission on scientific 
instruction has only reported upon the most elementary branches 
desirable to be taught in schools. It should report upon the 
higher branches, and upon the necessity of educating the higher 
and the governing classes in physical science. The absence of any 
State aid to science proceeded simply from ignorance; when the 
whole generation of English statesman is better educated the 
results will be better. 

M. De Fonvielle said that in France the new set of statesmen 
just brought into power by the revolution had ted to that 
nation all that Colonel Strange was asking of the English Govern- 
ment, There was in Paris a Government committee for the aid 
of men of science, who made grants of money, and saw that it 
was not wastefully expended; under the old régime very little 
was given to science, and most of that little was wasted. 

Dr. Mann, of Natal, thought it would be a good plan to keep 
the subject under the notice of the Government, and that this 
year the British Association might draw up another well con- 
sidered resolution for submission to the Legislature. 

The chairman said that he sympathised with much that 
Colonel Strange and Professor Smith had said, but perhaps t 
would be better to wait and see the Government report. 

Colonel Strange remarked that Prussia was already a whole 
generation in advance of England in the matter of national 
education, and that at the present time twenty-two laboratories 
for scientific research were supported in Paris by the State, whilst 
not one in England had similar aid. 


THE AcTION Or LIGHT UPON GLASS. 

Mr. Thomas Gaffield, of Boston, U-.S., read a paper on ‘‘The 
Action of Sunlight on Colourless and Coloured Glass.” He had 
tried some experiments regarding the action of the sun’s light on 
eighty different specimens of glass of English, French, Belgian, 
German, and American manufacture, which have occupied the 
author for nine years. They include rough and polished glass of 
every commercial, optical, and ornamental variety, in every stage 
of their manufacture, carried on by suitable short and prolonged 
exposures, at the author’s residence in Boston, U.S., varying 
from one day to seve years. Several hundred specimens 
showing (by looking through the edges) perceptible changes from 
colourless to yellow, from green or greenish to ellowish, green, 
or blueish white, and from brownish yellow or blueish white to 

rple, or to a darker blue when the light passes through from 
bin. to din. of the glass (according to the usual sizes of the plates), 
are preserved to illustrate the effects observed by Mr. Gaffield. 
The colours thus produced were shown to be removed by reheating 
the glasses, the process of alternate coloration by light and 
decoloration by heat being capable of indefinite repetition. 

Among coloured glasses only the purple varieties suffered 
alteration by exposure for five years. The white material of 
those only flashed or stained upon the surface, being at the same 
time tinted with a yellowish or purplish hue, whether the stained 
or the unstained side of the —— was exposed directly to the 
light. Coloured glasses of these latter tints were found to be 
astonishingly susceptible to the action of the sun’s light. Thus 
specimens of coffee-coloured glass were changed to rose and of 
amber, yellowish, and brownish purple to darker tints of those 
colours i few days’ exposure to the sun last June. It is not 
improbable that the mellow tone which we never fail to recognise 
and to admire in the richly stained cathedral windows of ancient 
and medizval manufacture is imparted to them by the softening 
action of the sun’s rays, continued for ages upon the extremely 
brilliant colours which were at first employed. The manner in 
which the sun’s light effects these changes is probably a photo- 

hemical one, depending upon the existence of materials in the 
glass, of which it would be important to discover the real nature. 
The presence of oxide of iron, of arsenic, and of sulphur, and 
especially of oxide of manganese, has been assigned as an 
ingredient of its composition which principally disposes glass to 
undergo these changes. But in some experiments made with 
glasses containing no manganese decide changes of colour from 
greenish to yellowish have been produced. A series of experi- 
ments conducted with specimens of glass prepared with this special 
object, from materials of known ical position, would 
robably best decide these questions, and would afford the maans 
or a thoroughly scientific investigation of this subject. A 
reduction of the proportion of manganese used in the manu- 
facture of window _ during the last six or eight years has 
resulted in the use for colourless purposes of a light blueish green 
glass, which shows little or no change after years of exposure, in 
the place of the t brownish yellow material changing gradually 
to a purple hue which was formerly employed. The stability of 
colour obtained is especially valuable to pho phers, in whose 
glass-houses the yellowish and purple tints which some kinds of 
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glass, and not only as [from atmospheric causes on the surface, 
that the effects of light upon its transparency are produced, thus 
making the consequences of exposure where these are injurious 
for optical and photographic purposes more sensible when 
considerable thicknesses of glass are used. Some accounts of the 
author’s experiments having been published during the last eight 
or nine years in American and European scientific journals, this 
short abstract of their contents is submitted to the British 
Association at the recommendation of M. Bontemps, in the hope 
that attention being di to a scientific investigation of the 
subject, the causes of this interesting action of the chemical rays 
of the sun may be thoroughly explained. The protection afforded 
by putty on the edges of window-panes, whether coloured or 
colourless, is such as effectually to shield the covered parts from 
solar action during very long exposures; and by examining 
wherever accessible under the lead covering some specimens of 
venerable glass painting from ancient cathedrals during his 
present stay in England; and on the Continent, the author hopes 
to arrive at some interesting discoveries, and to contribute some 
further observations relating to this question, in illustration of 
which a large number of the specimens of colourless and coloured 
glass hitherto prepared and effected by artificial exposures were 
exhibited by Mr. Gaffleld to the meeting. 

M. Bontemps said that he had found glass containing 
manganese no good for lighthouse lenses, but that glass con- 
ae lead—even as little as 5 per cent.—did not change colour 
at all, 

Mr. Wenham said that traces of carbon would colour glass, 
but the mixture of a little nitre with the materials would get rid 
of this coloration in a marvellous manner. He believed Mr. 
Gaffield’s discovery of the restoration of the original colour of 
glass by heat to be a new one. 

Mr. De la Rue said that the nature of the action of light 
upon some of the constituents of the glass appeared to be 
one of disintegration and decomposition, as the glass appeared 
to become in all cases more coloured; there was, he supposed, 
never any bleaching action. M. de Fonvielle had just suggested 
to him that this action of light upon glass might, in future experi- 
ments, be accelerated by means of a lens, 


A NvToscore AND Sprrat Tor, 


Professor Ch, V. Zenger, of Prague, then read a paper on the 
above subject. He said that on a brass stand S fastened to a 
board B a screw moves through the upper end of the arm. The 
screw serves to fasten to it the parts shown in 1 to 4, and 
bears a conical hollow on its end to put in the upper end of 
the axis. The other end of the axis is supported by a brass piece C 
with a similar holow cone worked in. The disc of the top is 
fastened near the end of the axis, its centre of gravity being ver- 
tically placed under the end of the axis of rotation. A double 
ring, 4, serves to drop loosely over a disc of brass hollowed out. 
The paper is covered with a thin layer of lampblack, and the 
small brass arm with a ball on it fastened by a screw put on the 
axis, Thus the uniformity of mass is disturbed, and putting it in 
motion, the brass ring, which is only loosely fastened, moves with 
the disc of the top. But friction and resistance of air diminishes 
the velocity of the small ball fastened to it, so that its place 
changes during the rotation of the top, the ball moving somewhat 
slower than the disc. Thus is the changeable action of the sun’s 
and moon’s mass on the earth’s mass imitated, which is the cause 
of the nutation of the earth’s axis. Putting the ball in different 
distances from the axis, and the loose brass ring to which it is 
fastened to a higher or lower position on the axis of the top, the 
amount of nutation may readily be changed. The top’s point 
describes on the paper a circle, ds long as the top’s velocity 
is unchanged; with decreasing velocity, instead of a circle a 
spiral line is described, the angle of the cone described by the 
axis becoming thus also variable, On that circular or spiral line 
by the action of the changeable disturbing force of the ball evolves 
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an ellipse, whose length of axisdepends on the velocity of the 
retary motion, on the relative mass of the disc and ball, and 
finally on the position of the ball along the axis and its distance 
from the axis. The same effect may be obtained by placing a 
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circular brass disc with an eccentric hole larger than the axis on 
the top, but it is then not possible to change its position along the 
axis and the distance of the centre of gravity from the axis of the 
top. These curved lines are very pretty, and so near _— one to 
another that they merely by a microscope become visible, or they 
are widened to a distance of some millimetres, as shown in 5, 
In such a way the apparatus gives a 
or ~ clear idea of the cause of the pre- 
\y cession of the nodes on the earth’s 
GOP * orbit, and of the nutation of its axis, 
( é “\\ g_ and to get it visible toa whole auditory 
i > »Y I place a silvered ball or a polished 
¢ ¥ &O > A steel ball on the upper end of the axis, 
» es 2 Throwing lamp or sunlight on the 

{ é 
Sag the curves of nutation, viz., the 
j small ellipse, are shown separately, 
and by projecting the image of it on a 
screen the motion in a spiral 
or circular line, with an ellipse evolving on it, may be clearly seen 
on the screen, These instructive and beautiful experiments led 
me to try the motion of a top along a prescribed trace, viz., on a 
fo curved line, I magn Se experiment with a spiral line 
made of brass wire t into a spiral, in its middle 
bearing a small disc, to which it is fastened, and screwed on the 
screw K. It bears a conical hole to receive the axis of the tcp, 
and after spinning it the spiral is lifted by means of the handle 


on the screw K, and lowered to bring the spiral wire in 
contact with the end of the axis. Immediately the axis moves by 
the pressure on the prescribed trace, i.¢., the spiral wire, along it 
very rapidly getting to its end, and geing round, returns by the 





same path to the other’end of the spiral, and again returning to 
the other end, it goes to and fro, very like a pendulum ; and if 
there were means to impart to the tops again the loss of vis vira, 
lost by friction and resistance of air, we had a clockwork with a 
rotating spindle pendulum—nearly so--as there are clockworks 
with or conical cycloidical motions of pendulum. I afterwards tried 
also more compound curves, as shown in 3, and finally the 
curve 2 entirely to the same effect. These periodical motions 
of a top on a prescribed trace are very curious and pretty experi- 
ments, easily to be made, and can be also shown by putting the 
ball on the upper end of the top’s axis, 


A TANGENT BALANCE AND ITS Uses. 

Professor ZENGER next read a paper on a “‘ Tangent Balance, 
and its Application to Determining the Density of Solids and 
Liquids by Direct Reading.” 

He said that the degree of delicacy of a balance depends on 
the weight of the arm m, the distance d of its centre of gravity 
wens the axis of suspension, and, finally, on the length of the 
arm /, 

If pis a weight on one scale, and w is the angle of deflection, 
then pl 


tan v= A 
md 


wa 1, then 
The tangent of the angle of deflection is equal to 


If the balance be so arranged that the constant 


tan vu =,y. 
weight p. 
If, by means of a hook and a fine platinum wire, there be 
suspended to one arm of the balance a small glass rod, which dips 
in a liquid— for instance, the specifically lightest sulphuric ether, 
or pure alcohol of 0°79465 at 0 deg. Cent.—and if to the other end 
of the beam a small brass weight be hung, and so arranged that 
the index stands at zero, we have as the equation for the angle of 
deflection— 
tan uo= (p—x+ye) d é © Sewn. « 
ne d 
As the angle u. =o, it follows that 
eo=>y r Yo 
pr=r--ye, 
Immersed in another liquid of greater specific grayity, the loss 
of weight » must be greater, and the index will give the angle v:— 
tanv=(p—2+y) na (2) 
The of weight may be considered to consist of two 
parts—namely, the loss of weight in pure alcohol, plus the excess 
of loss of weight » in the denser fluid, from which is obtained 
¥y =yot+u 
m=Y—Y. 
We obtain from this— 


tanu=(p—2r+4¥o7+ %) ze 


l 
anc 
and tanu=™y%, nan 


nd (ye ») 


mm d 


l 
Now if nan 1, then is tan u=y—yo 
But the loss of weights are the weights of equal volumes ¢ of 
alcohol and of a denser liquid, and therefore 
tan wu = v (s —8o), 
in which s, and s are the specific gravities of the two liquids. 
If the volume is equal to the unit of volume, we obtain 
tan u= 8 — &s, 
and, finally, $= 8e-+ tan u; 
for which, making the above supposition, and designating the 
densities by d o and d, we may write 
d=d.-+ tan u. 


The tangent balance gives the density, without using sets of 
weights, by merely adding the angle at the index of the balance, 
which plays on a circular limb 10in, in diameter, and divided in 
half degrees, the centre of which is in the axis of rotation of the 
beam. The beam is provided with an adjustment, by means of 
which it may be aiaed op lowered, so as to immerse the glass rod 
to the beginning of the fine platinum wire. 

The liquid—for instance, a solution of sugar or salt in water— 
is placed in a small beaker, which need not hold more than two or 
three cubic centims., so that a minimum of liquid can be used 
with certainty. The delicacy of the balance is such that a detlec- 


| tion of 1 deg. indicates a weight of 17 milligrammes; and as the 


division extends to } deg., and one-tenth of a division may be 
estimated by means of a nonius, the balance indicates 0°8 milli- 
gramme. The density of liquid, measured by the tangent balance, 
is found by adding to the density of pure alcoho] at 0 deg. Cent., 
d., = 0°79465, or to the density of another liquid which corre- 
sponds to the zero of division, the natural tangent of the angle of 
deflection which the index gives when the glass rod is immersed 
in a denser liquid than the normal liquid. If this liquid, for 
instance, is concentrated sulphuric acid, and the angle of deflec- 


| tion 48 deg., the density is 


d = 0°79465 + tang 48 deg. = 1°8466. 
For the use as a saccharometer the following table may be useful, 
avoiding any calculation. 


Table of Density of Sugar Solutions. 





| 




















Sugar. | Angle. Naturel tangent. | Density. 
Per cent. deg. min. | 
0 ll 36 6° 2053 | 1° 
1 — 49 0° 2093 1° 
2 12 3 0°2133 1 
3 _ 16 1° 
4 _ 20 1° 
5 - 42 1°03 
i _ 55 l 
7 13 ” 1 
8 = 21 4 1°0: 
a — 35 - 5 | 1°0 
10 -- 46 “2452 a 
ll 4 2 *2499 be 
12 — 16 0°2541 2 
13 - 29 0°25 ro 
4 _ 43 0°2625 1°0é 
15 14 56 0°2667 =e? 
16 15 10 0°2710 a 
17 -- 24 0°2753 I 
18 — 38 0°2797 = 
19 — 52 0°2841 1 
20 16 6 0° 2885 1° 
21 -= 20 0° 2930 1 
22 — a4 0°2975 10922 
23 — 48 0°3020 1°0967 
24 17 3 03066 1°1013 
25 ~- 7 03112 1°1059 





In case of water the angle of deflection for pure water at 
4 deg. Cent, or 39 deg. Fah. is u = 11 deg. 39 min. d = 1°0000; 
for the boiling point, or 212 deg. Fah., it is u = 919 d = 0°958, 
or for 171 deg. Fah. difference in tem ture there is a difference 
of 140 min. on the circle, or nearly 2°5 deg. Fah, for 2min. and 
0°25 deg. Fah. for 0°2 min. But the formula shows that by 


screwing the cylindrical weight nearer to the axis every degree 
of sensibility may be attained and the coefficients of expansion 
by heat may be thus determined with a greater amount of accuracy 


than with thermometric apparatus. 

For solids a double pan is provided, The lower is immersed in 
water by depressing the beam; the upper one is loaded with pieces 
of the solid until the index stands at zero; thereupon the solid is 
placed upon the lower pan under water. If the angle of deflection 
of the unloaded beam is u, while u, is the angle which the index 
shows when the solid is on the lower pan under water; then 





density is a=" | taking water as unity. 
tan wy 





| started. 


y 
American, 





For higher densities than 3 a load is placed on the pan to bring 
the index to 45 deg.—50deg.; when the lower pan is dipped in 
water the density is 
tan u,—— tan u& 
tan «4, — tan uw, 

Sample 1.—Unloaded the tangent balance* gives u = 19 deg.|? 
garnets are put on the upper pan until the index shows zero, and 
these are then placed under water, when the index gives the angle 
u, = 10 deg.; the density is therefore— 
tan 19 — OSHS 
tan 10° ~ 01763 ~ 
The ryknometer gave d = 3°470. 

Sample 2.—With an angle of 45 deg. for the balance, three 
garnets upon the upper pan gave « = 70 deg. 10 min., and upon 
the lower one «, = 41 deg. 25 min.; hence density 

hes tan 75° — tan 71° 25 

™ tan 71° 25’ — tan 70° 10 
_ 1—088 _— O18 

D = o-sa2 — 0878 = 0034 

D=3'4 Fah. 
Sample 5,--Water at 18°9° Cent. gave uw = 11° 

‘ 69°0 on » & Sl DBD 

Density at 18°, ” 

eS 69°0 d, = 09799 
The volumes are at 18% ,, e = 1000400 
69°0° vy = 1002051 


D= 


d= 


3°4697 


d = 099% 


” ” 





For 50°1° Cent., difference: a v = 0°001651 
The correction for the expansiou of the glass rod being— 
d » = 0000451 
4 vr = 0°002102 
According to Despretz, the volume of water at 
189° Cent. » = 1°00156 
690°, v, = 102200 





dv = 0°02044 
DIFFRACTION GRATINGS, 

Mr. J, W. L. Glaisher then read a paper by the Honourable 
J.W, Strutt on “Diffraction Gratings.” He took a glass diffraction 
grating containing three thousand lines to the inch, and photo- 
graphed it upon one of Major Russell’s dry tannin plates, by 
superposition, In this way gratings could be made for sale for a 
few shillings, which otherwise would have cost £20 each. They 
gave very good spectra, and in certain instruments will, no 
doubt, take the shese of expensive glass prisms. Of all the 
novelties brought before this section, this little device perhaps 
excited most interest. 

This paper excited much interest, and Mr. Ladd, the philo 
sophical instrument maker, exhibited several of the gratings. 

(To be continued.) 





SourH KeEnstIncTtoN Museum. — Visitors during the week 
ending October 19th, 1872 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m, to 10 p.m., Museum, 11,756; Naval and other 
collections, 1150 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 5 p.m., Museum, 2038 ; Naval and other 
collections, 45 ; total, 14,989; average of corresponding week in 
former years, 12,465; total from the opening of the Museum, 
12,008,486. — Bethnal-green Branch of the South Kensington ° 
Museum : Visitors during the week ending October 19th, 1872 : 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
20,755 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 5 p.m., 2077 ; total, 22,852 ; total from the opening of 
the Museum, 709,504. 

Woop Pup ror ENGLISH PAPER Makers.—A wood pulp mil 
has recently been started at Wermbohl in Sweden. The mill 
belongs to a company formed by four Counts Lewenhaupt, and 
Captain Von Post, and is erected after Mr. James A. Lee's 
system, which we have already described in THE ENGINEER. Mr. 
Lee himself started the works with his engineer, Mr. Croft W. 
Caw. The wood after being cut up is packed in cages and put 
into large fibre-boilers, where it is boiled with chemicals at about 
150 1b. pressure. Four hours after lighting the fire under the 
boilers the steam is blown off, and the black liquor containing 
resin from the wood in connection with the used chemicals is let 
out into a large tank. The used chemicals are afterwards 
recovered by a separate process. When the boilers cool down the 
cages are taken out and their contents emptied into another tank, 
from which they are let into the washing machine. Well washed 
free from all chemicals, the pulp is pumped up in large stuff 
chests, from which it runs down on the pulp-press wires. After 
having passed the pulp-presses, most of the water is pressed out, 
the thickness of the pulp is reduced from § to §, and it passes 
now in a continual sheet the drying cylinders and then the drying 
room upstairs. When completely dry it is cut up in square 
sheets by the pulp cutters, and is now ready for packing. In the 
dry sheets of wood pulp it is very easy with the naked eye to «lis 
cover the long and fine fibres from the wood that only a few 
hours before are seen in the shape of timber. This is the tirst 
mill started in Sweden of those erected after Mr. Lee's system. 
Four more are in course of erection, two of which will shortly be 
When some time ago a trial start took place, the pulp 
was sent to Forssa paper mill to be made into paper ; the result 
was a complete success. 

THe FrozeEN WELL or Brannon, VERMONT,—About a mile 
south-east of the village of Brandon, Vermont, there is situated a 
well, 41ft. deep, the water of which has the remarkable peculiarity 
of remaining frozen all the year round. In 1859 the owner of the 
property began the usual excavations for water. After passing 
through 4ft. of clay and 10ft. of soil, a bed of frozen gravel I6ft. 
in thickness was encountered, which rapidly changed to mud when 
exposed to heat. Further digging penetrated another bed of clay, 
and finally a layer of clean gravel, in which water was found. As 
the winter months approached ice began to form in the well at 
the rate of from 2in. to 4in. over night, while during'the succeeding 
summer, though the well remained open, an occasional skim of ice 
would appear on the surface. Eventually the well was abandoned, 
but since it has remained unused it is found that if the winter ice 
is not removed when the weather is quite warm the water remains 
frozen through the hottest months. During April last ice 20in. 
in thickness was taken bas as the rene oe, ent time 
was chilly freezing again took place.  ( uly léth of this year 
the Senparetupe in the shade was 85 deg.; at 2ft. from the surface 
of the ice in the well the mercury sank to 32deg. In 1560 four 
shafts were sunk in the immediate proximity to the well without 
striking frozen ground ; a fifth endeavour was more successful, but 
the experiment was never completed, though we learn that it will 
be once more undertaken next summer. There is considerable 
speculation in scientific circles as to why this particular locality, 
possibly 200ft. mee it the winter cold to descend 
through from 124. to y and gravel and freeze a mass of 
material averaging 14ft. thick, and yet not affect any other spot 
composed of similar strata, Professor Hager is of opinion that 
the phenomenon is due to glacial remains. The beds of clay 
which intercept the sun’s heat, and besides shed off surface water, 
together with the f ble arrang it of the strata in connec- 
tion with its dip and the proximity of the outcropping limestone, 
it is believed, have pro’ the frozen mass from thawing for 
thousands of years, while the remainder of the glacier has long 
since melted away, leaving only its moraines in the neighbourhood. 
Mr, Clarence Sterling, of Bridgeport, Conn., who has already 
spent some time in the investigation of the subject, proposes next 

ear to carry down the fifth well to a greater di ce, —Seientinic 








~* The balances axe constructed by Mr. Oertling, 25, Moorgate-street, 
Landon. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


Bovveau, Rue de la Banque. 

ASHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Gerowp and Co., Booksellers. 
LEIPSIC.—ALPHONSE ‘ 

NEW YORK.—WILiMer and Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be panied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to teat and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

F. A ns ap ep is nothing new in your design that we can see. The 
cost would be very great. 

S. A.—You completely mistake the action of a circular plate of iron disposed 
as you speak of, as you will see by any good work on magnetisin. 

A Supscriper.—As a rule the water got by artesian wells does not rise to the 
— You surely do not propose to pump it up to turn a water- 
wi q 

C. J. L.—You will gain nothing by the use of a cold water pump. If your 
condenser is tight and the air pump works efficiently, you will not lose your 


vacuum. 

M. W. (Front-street).—You may rely on our discretion. Neither “ William 
of Prussia” nor the Japanese Government shali hear anything of your 
invention from us. 

J. H. G. (Leeds).—Certainly not ; the resistance due to a rough road exists 
whether the road is hilly or level. The smaller resistance proper to a 
smooth road is in like manner quite endependent of the inclination. 

Loco.—Friedmann’s injectors are mostly used in Russia, Austria, and other 
parts of the Continent where the winter is intensely cold ; and the small tap 
marked “‘e” below the check valve is for the purpose of drasning the injector 
and supply pipe of any water in cuse of frost, to prevent the bursting of 
the injector and connections, and there is another small tap above the check 
valve for the purpose of draining the feed pipes. No injector has been 
succesful in lifting the water without a needle in the steam jet, and the 
ordinary forms of Giffard’s injectors, as applied to locomotives, have all 
been supplied with needles. We believe that Friedmann mokes a lifting 
injector which is provided with a needle, 


HOT WATER METERS. 
(To the Editor of The Engineer.) 


S1r,—I shall feel obliged to any correspondent who will tell me where 
to geta really good meter, which will work with very hot feed water, 




















for testing the consumption of water in steam boilers. H. G. 
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MARINE ENGINES IN THE NAVY. 


Tue Lords of the Admiralty have.at length realised the 
true position of naval marine engineering. Taking alarm 
at the breakdown not only of the Devastation’s engines, 
but of those of many of the most powerful ships in our 
fleets, they have determined that they will know the worst, 
and have accordingly _ issued an order the importance 
of which it is impossible to overestimate. Marine engi- 
neers who supply engines to the mercantile marine u- 
sively have long known that the, engines in our war ships 
have too mad belli power. There is a certain commer- 
cial relation between nominal and actual horse-power, and 
nominal horse-power in the navy has been very fairly 
defined. Not many years since it was considered that a 
ship did very well if she worked up to four times her 
ie and the proportions of all the parts were 


calculated on certain rules, and it was found that engines 
might with be worked up to Saoatengh of Te 
power, the calculations and rules for the strength of 


1 
allowing for this; but modern engines in the navy—and 
nowinige alae —are not made stronger than retire 
sors, but they are supplied with more boilers, and are 
worked up to — 2 their nominal power, con- 
sequently they down now and then. The 
makers, however, know very well that if a sped of 
engines will only hold out for a six hours’ full speed 
trial they will certain to escape an 





pretty 
minious breakdown, because it is unlikely that they 
will ever be worked to full power again during their 


existence. Of course this is not as it should be, and 
we are much pleased to find that the Lords of the Admi- 
ralty have issued the important order just referred to. The 
order directs in proper official that the engines of 
all ships in commission for sea service are to be worked at 
full power twice each year by their own complement. The 
first trial is to be made when the ship is commissioned and 
ready for sea, and after the usual dockyard trials have been 
made to test the machinery at the port at which the ship 
has been fitted out. This trial is to extend over six hours, 
at the conclusion of which the commanding officer will 
return to the port and make a report on the trial, stating 
whether there are any defects in the engine which cannot be 
made good without assistance from the dockyard. If there 
are no such defects, and the trial is considered in every way 
satisfactory, the ship may at once proceed on the service 
for which she is to be employed. An engineer officer from 
the dockyard, and the inspector of machinery or a chief 
engineer from the Steam Reserve, are to attend this trial, 
and to report how far, in their opinion, it was satisfactory; 
but they are not to take any part in the management of 
the machinery. The length of time for which the engines 
are to be worked at full power—except at the first trial— 
is not to be less than twelve or more than twenty-four 
hours, depending on the nature of the service upon which 
the i te employed. The interval between these trials is 
not to be less than four months or more than eight months, 
On all these trials the engines and boilers are to be worked 
to the utmost extent of their capabilities, and such assist- 
ance may be obtained from the crew in trimming coal, &c., 
as the commanding officer may think necessary. For the 
first hour or two of the trial the engines should be worked 
at about three-quarter power, and be gradually brought 
up to full power; the lubrication of the bearings should be 
carefully attended to, in order to avoid the risk of hot 
brass. Ships are not to be specially taken out to sea 
for making om get trials except for the first time, but 
advantage is to be taken of suitable occasions in favour- 
able weather, when have to be made on regular 
service. It is expected that the engines and boilers will 
always be kept in such order as to render them fit at 
any time for making  full-power trial ; but such parts as 
stuffing-boxes, escape-valves, main bearings, &c., which 
sometimes give trouble during a long trial at full power, 
should more especially be watched, and always be kept in 
good order, to insure satisfactory results being obtained. 
Coast-guard ships will be tried annually for not less than 
twelve hours during the summer cruise. 

If we are not very much mistaken this order, if pro- 
ed carried out, will entail enormous expenses for repairs. 

here is but one thing in favour of the engines, namely, 
the bad condition of the boilers of many of our ironclads, 
which will effectually prevent the engines being worked 
up to full power. e trust that the results of the work- 
ing of the new rule will not be kept secret. The rule 
itself will entail some important changes in the existing 
system of — Government contracts for engines, and is 
certain ultimately to be attended by the best results, 


MR. E. J, REED ON OUR IRONCLAD FLEET. 

Mr. E. J. Reep, when he ceased to be Chief Constructor 
of the Navy, embraced a new vocation, and succeeded in 
the course of a very few months in establishing a world- 
wide reputation as a prophet of evil. While he remained 
in office he was content to admit that there was little or 
no fault to be found with our ships; and if he had 
any little squabbles with the Admiralty they were 
strictly of a domestic nature, and to A the parties 
justice, they were seldom obtruded on the public. 
But the moment Mr. Reed left Whitehall his tongue 
was loosed and he spoke freely. Our navy, after all, 
was not quite so good as it ought to be, and as he 
would have made it if he had remained in office. The 
Lords of the Admiralty were not quite such good-natured, 
harmless, old, muddle-headed folk as the outer world had 
been led to believe. On the whole, Mr. Reed did not for 
his own sake regret the loss of his position as Chief Con- 
structor, but it pained him very much to find that his 
successors, Mr. ee and his assistants, were really 
allowing the navy to go to the dogs, doubtless because they 
did not know precisely how to deal with an officious Admi- 
ralty. Thus wrote Mr. Reed. The 7cmes lent its columns, 
and not a few admirals and captains, to say nothing of 
outsiders, have endeavoured to emulate him in saying hard 
things of British ships. But Mr. Reed has distanced 
all competitors, and is by common consent now acknow- 
ledged to be “Chief Naval Alarmist” to the Lords 
of the Admiralty and the British public. In the 
art of writing gruesome letters on naval subjects he 
at the present moment stands unrivalled. Uncer- 
tainty and mystery are elements in creating 
fear, and Mr. Reed uses _with the hand of a 
master. There is always a calamity impending ; but the 
precise —_— pa Fee ty not being ee it is 
impossible to e ly against it ; ides, we 
never know from what quarter the danger, whatever it is, 
is to come. Thus, at one moment we are told that ships, 
on the merit of which we prided ourselves as a nation, are 
dangerous craft, not fit for a general action at sea, though 
they may prove of some use pottering about our coasts. 
At ber A. time we are informed that some other nation 
has a tremendous gun much better than any gun we have. 
Next we are warned that’ a parsimonious Government is 
ruining the naval strength of England by an execrable 
stinginess ; and so Mr. Reed goes on steadily writing to the 
Times warnings that t to make the blood of the Lords 
of the Admiralty run cold, and that no doubt do cause no 
small mental trouble to many of his readers. We have 
not the least doubt but that Mr. Reed is honest in all 
this ; but there are a few people, nevertheless, who hold 
that he suffers his feelings to carry him away, and while 
they are willing to admit that he possesses talent of no 
mean order, entitling him to speak with some certainty on 
naval matters, they still venture to think that if he were 
a little more precise, and exact, and unprejudiced, and less 
egotistical in his statements, those statements would 
possess a value which they altogether lack now. 








Mr. Reed’s latest warning appeared in the Times of 
om. in the shape of a terrible letter nearly two columns 
long. He begins, as usual, by explaining to his readers 
that he writes hard things of the English navy with much 
regret. Even the approval and support of the 7imes cannot 
render the “duty of publicly urging objections to the present 
administration of the navy other than extremely painful” 
to Mr. Reed, “ because every adverse word which I write 
ae the action of the Government or its subordinates 
embitters my relations with many persons, and makes the 
Government itself curiously and wondrously angry with 
me.” Mr. Reed is, as regards the administration of the 
Admiralty, on his own showing a perfect model of self- 
sacrifice of the highest type; and the touching picture thus 
drawn of a man embittering his relations with his friends, 
and offending the British Government solely from a keen 
sense of duty, cannot fail to be impressive. After sayivg 
a little more about himself, and Mr. Childers, and Sir 
Spencer Robinson, Mr. Reed begins to handle his subject. 
Before discussing the general merits and demerits of our 
ironclad fleet he recurs very briefly to the Devastation. 
We can sum up all that he has to say’ about this 
ship in a very few words. Mr. Reed left her a hideous 
though useful ship. The Admiralty since his departure 
have rendered her, if possible, still more hideous—Mr. 
Reel doubts the possibility—and have made her use- 
less, or very nearly so. He tells us that the Admiralty 
“have made scores of expensive alterations in my ships 
of which I disapprove, but of which, as thev are of 


secondary importance, I do not complain;” but this 
alteration of the Devastation is something he cannot away 
with. The method adopted in building the superstructure 


on the Devastation may cover people with “ deserved dis- 
grace.” He often gave private warningson this subject, butas 
the thing has been hitherto persisted in he is obliged to make 
his wrongs oo Having effectually demolished the Devas- 
tation, and clothed those who altered his designs with 
ignominy, Mr. Reed turns to the great question of our 
naval position, and it ig not too much to say that in deal- 
ing with it he literally revels in gloom and despondency. 
His proposition is this :—When he went to Whitehull he 
found that they were building the Achilles to carry 4}in. 
armour and 44-ton guns. He laid down the Bellerophon with 
6in. armour, and 124 ton guns, Next came the Monarch, 
with 7in. plates and 25-ton guns; then the Hercules, with 
9in. armour and 25-ton guns; then the Sultan, with 
some substantial increase of power; and, lastly, as his best 
and choicest gift, the Devastation, with 12in. armour and 
35-ton guns. In seven years Mr. Reed multiplied the 
strength of armour sevenfold, and it is impossible to say 
what great and good things he had still in store for us 
when he left office. Since that epoch, however, we have 
made no progress at all, whereas other nations have pro- 

very much; and the consequence is that we have 
by no means a navy on which to pride ourselves at this 
moment. Mr. Reed winds up with a kind statement that 
he has no desire to hurt Mr. Goschen’s feelings, which, we 
hope, the First Lord of the Admiralty will fully appreciate. 
Nor does he wish to wound the Government—far from it. 
His vast labours, however, in the naval service have im- 

the duty of speaking out, and have given him the 
authority to do it. 

Altogether we regard this as the best letter Mr. Reed 
ever wrote. The first perusal of such a letter cannot 
fail to be hasty. We ran down the columns at railroad 
speed to discover the precise nature of the evil which 
menaced us. In this we failed. Then we read the 
letter again two or three times over, and each time 
with increasing respect for Mr. Reed’s abilities. The 
letter is, of its kind, simply perfect. It is vague, yet 

recise. There is little or nothing in it, but that 
ittle is made to appear a great deal, For example, 
we are warned that Russia is adding enormously to her 
naval power. We believe we are right in asserting that 
this much was well known months, if not years ago. But 
the statement, as put by Mr. Reed, may mean that Russia is 
getting ready to go to war at once, and is, no doubt, very 
alarming ; but it is principally alarming because the warning 
is indefinite. If Mr. Reed had favoured his readers with a 
precise statement of what Russia really is doing in the way 
of strengthening her navy, it would be found that the facts 
are not very awful after all. One very powerful ship, the 
Peter the Great, is approaching completion, if not finished. 
Our readers will find her set down in our supplement to 
Tue Enorveer for May 17th, 1872, as the Russian Hercules 
for want of a better name, as she was not christened at the 
time the chart was pre She is a double turret ship, 
not altogether unlike our own Minotaur, and will be 
defended with 12in. and l4in. plates. No doubt she is a 
fine ship, but she is not such a ship as Mr. Reed would 
design, and we are surprised that he should think very 
favourably of her. She is 329ft. Sin. between the perpen- 
dicular, and 63ft. beam, the proportion of length to breadth 
being altogether greater than that favoured by Mr. Reed. 
y for sea, she will have a displacement of about 10,000 
tons. She has twin screw engines of 700-horse power each, 
by the widow Baird, of St. Petersburg. The turrets are 
plated with 14in. of iron, then a teak backing, and an inner 
skin of 2in. plate. She is expected to carry coal enough 
for seventeen days’ steaming. This ship was only launched 
a few weeks since. She has not a plate fixed on her sides 
as yet, and highly competent authorities state that she will 
be a failure in this that she will not be able to 
carry her specified armour and her seventeen days’ coal. 
In any case it is premature to speak as Mr. Reed does of a 
ship which is absolutely untried. She is,no doubt,a very fine 
ship; but one ship does not make a navy, and, powerful as 
she is, we are disposed to think that our own Jevastation 
would give a very good account of her. We are told that 
North Germany, Austria, Italy, and Turkey, are all 
making themselves very powerful, which is probable ; 
but we confess that loose statements of this kind convey 
no conviction to us. These nations had practically no 
navies at all the other day. No doubt if their Govern- 
ments are wise they will build the best ships that ean be 
built, but it by no means follows that any of the nations 
named will turn out within the next five or six years a 
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fleet comparable to that which we" at this moment. 
So far from finding fault with the Government and the 
Admiralty for not at once entering upon the construction 
of new ships, we hold that they can pursue no better policy 
than that of waiting for a little while to decide as far as 
possible the real merits of the turret system as carried out 
in the Devastation, learning meanwhile all that can be 
learned concerning the ironclads of other nations. Of 
course we must build more ships ; that, we believe, is not 
disputed by the Government; but there is no pressing 
necessity for new ships at this moment, and we cannot do 
better than wait a few months before we lay down any 


ore. 

Indeed, the difficulty at this moment lies in determining 
what is the best type of heavy ironclad to lay down. Mr. 
Reed comes prepared for this argument, and in the early 
portion of his letter he tells us in his grand vague way that 
we must have shorter and wider ships. As he goes on he 
continues to shorten and widen his ironclads, and he finishes 
by telling us that “circular ironclads” are about the right 
thing. He is so confident of this that he regards the 
docks now beimg constructed at Chatham as representing 
so much waste of money and time. It is hardly worth 
while to inquire what Mr. Reed means by circular ironclads. 
Those who peruse his letter will attach to it the value which it 
seems to possess in their eyes. It will nodoubt frighten many 
people, and may be yet used in Parliament for political 
ends. In our eyes we confess it has no value at all. It is 
simply a tissue of vague generalities, in which we 
search in vain for a precise statement of facts. If Mr. 
Reed really feels that he does right to send such letters 
to the Times for publication, far be it from us to gainsay 
him. We dare to think, however, that a very few such 
letters wiil suflice to deprive the writer of any influence 
with men who are really acquainted with the merits 
and demerits of the ironclad fleets of various nations. 
It is possible, however, that Mr. Reed does not care for 
what such men think about him or his letters. 


PUDDLED WALLS, 


Untit the introduction of asphalte, the particular 
description of clay known technically as “ puddle” was 
the material relied upon to render the crowns of 
arches and the backs of retaining walls secure against 
the infiltration of water. Concrete now is constantly em- 
ployed in a somewhat similar manner for the latter of these 
purposes; but, in addition to acting merely as a water- 
tight agent, it performs the additional duty of adding to 
the strength and stability of whatever portion of a wall or 
building it may be applied to. There is no question that 
the concrete backing of a retaining wall forms an integral 
part of the whole structure, and could not be removed 
without putting in peril the stability of the remainder. 
Puddle, in the strict acceptation of the term, was never 
used in this manner. It is true that, incidentally, a puddle 
core may occasionally increase the strength of a dam, the 
embankment of a reservoir, or reclamation wall, but no 
reliance is ever placed upon such adventitious assistance. 
Without the piles and waling pieces in the first instance, 
and without the inside and outside slopes in the second and 
third, the puddle core would be valueless. While supported 
by the slopes, the duty of the puddle is to prevent the 
water finding its way into and under the whole mass, 
which would impair its resisting powers, and ultimately de- 
stroy the dam altogether. The necessity for insuring that 
the puddle accomplishes this important duty is obvious. 
Hence the great care displayed by engineers in drawing 
up the clauses in specifications relating to the quality of 
this material and the manner in which its employment is 
to be carried out. But it is in the actual making of a 
puddle wall that constant supervision and attention are so 
requisite, not only on account of the danger that may 
arise from any neglect or remissness, but on account of the 
serious expenses that must frequently be incurred before 
the evil can be remedied. The construction of a good 
puddle wall is one of the few operations which must be 
accomplished slowly and laboriously. It cannot be hurried. 
Layer after layer, rarely exceeding one foot in thickness, 
must be piled up with regularity, and the whole mass by 
degrees thoroughly incorporated in a tedious and mechani- 
cal manner that would prove very monotonous to any but 
unskilled workmen. Confining our attention to that 
description of puddle wall which usually occupies 
the central position in the embankment of a water 
reservoir, it must be admitted that our examples = bear 
no comparison with those of foreign countries either 
in magnitude or excellence of construction. If we 
take India, for instance, not in the condition it is at 
present, but as it was in the days of the Abdallahs and 
Aurungzebes, we shall find that the inhabitants in those 
times possessed a perfect knowledge of the art of building 
puddle walls. Many of their reservoirs remain compara- 
tively intact at present, and by their size and mode of 
construction bear witness to the skill of those who de- 
signed and erected them. Even now the natives of India 
make far better puddle walls than we do. This circum- 
stance may in some measure be due to the peculiar manner 
in which walls of this kind are made in all oriental coun- 
tries, in which the people make no use whatever of 
barrows, and are altogether ignorant of the advantages of 
“plant.” It is also possible that the making of a puddle 
wall is just the style of work which suits the patient and 
indolent disposition of the eastern workman. 

It is in the case of reservoir embankments that the largest 
puddle walls are used, and the question of the relative posi- 
tion with regard to the rest of the bank in which the puddle 
should be placed, has been frequently discussed by engi- 
neers, It formed a prominent point in the inquiry that 
was carried on with respect to the bursting of the great 
Sheffield embankment about ten years ago. As a rule 
puddle in our reservoir banks is emp!oyed as a trench and 
us a wall, but only in both of these situations as a 
watertight agent. These two in reality constitute but 


one well-known instance the trench was’carried down to a 
depth of 120ft., with a head of water of nearly 100ft. 
This is an extreme case, and although-time has shown that 
it may be imitated, yet it would be prudent to avoid 
imitation where possible. There is a great difference of 
dpinion among engineers on the question of the height to 
which reservoir banks may be carried with safety. No less 
an authority than the chief engineer of the Ponts et Chaus- 
sées asserts that when banks of this description attain a 
height of between 60ft. and 70ft. their stability is a mere 
matter of chance. As there are many banks considerably 
higher than this, it is difficult to believe that the security 
of all of them is so precarious a matter. The state- 
ment of the engineer of the Ponts et Chaus¢es must have 
resulted from a consideration of the practical difficulties of 
constructing a water-tight embankment. Theoretically 
speaking there is no limit to the size of a bank, with or 
without a puddle wall. If the presence of water be left 
out of the question, and the attacks of vermin, an embank- 
ment can only fail, in a constructive sense, by slipping on 
its base. This contingency can only happen when the 
cross section of the ground is a tolerably sharp slope, and 
in that case it is usually guarded against by cutting hori- 
zontal steps or benches on the side of the slope. 

It is evident that so far as any strength accrues to an 
embankment from the presence in the centre of it of a 
puddle wall, that position might equally well be occupied 
by the same quantity of material of which the rest of 
the bank is formed. But yet, as the bank must be water- 
tight as well as stable, the puddle must be placed somewhere 
in it. Accordingly we find that reservoir and similar banks 
have been constructed without puddle walls in their 
centre, but with the puddle laid on their front slope, and 
protected by stones or other material from the erosive 
action of the water. In those instances in which this 
system has been adopted the puddle wench, where it is 
necessary to make one, occupies relatively the same position 
with regard to the puddled slopeas it does with regard to the 
wall in the other method of construction. Instead of being 
carried longitudinally along the centre of the bank, it runs 
in the same direction near the toe of the front slope. 
There is no doubt but that in this situation the puddle is 
capable of rendering an embankment thoroughly water- 
tight. At the same time it is questionable whether it is 
not more liable to be affected by cracks. It is evident that 
the puddle in the form of a vertical wall is more disposed 
to settle, and to become close and dense by virtue of its 
mere weight alone, than when it is laid along the face of a 
slope, in which position its own insistent weight has no 
effect in helping to improve its consistency. On the other 
hand, from the larger extent of surface, the puddle on the 
slope affords greater facilities for that thorough incorpora- 
tion and kneading of the material which is so indispens- 
able in aJl puddle, whatever position it may occupy. 
Although it has been stated that the puddle is to be 
regarded solely as the staunching feature in a bank, yet the 
central puddle wall or core does add to the stability of the 
bank, which puddle placed along the slope does not. The 
former performs a double duty, the latter only a single one. 
Without laying down any rule respecting these two posi- 
tions of the puddle in an embankment, it should be stated 
that the nature of the materials to be obtained for the 
purpose must exercise a very great influence upon the 
matter. The reason why the central puddle wall is 
generally adopted here, is that our materials are not of a 
very superior description ; and, moreover, our method of 
making puddle is not so perfect as that practised in eastern 
countries. A very sound central puddle wall can be made 
with materials and in a manner which would not be suit- 
able to a puddled slope. The latter requires the best 
material and the best method of putting it together. This 
method is certainly that used by the natives of India, and 
consists in basket labour and “ padding over.” As good 
material for puddle can, as a rule, be obtained in India, it 
is not, therefore, surprising to find that in some of the most 
recent canal embankments the puddle has been placed in 
the slope instead of in the centre of the bank. There is 
one little detail to be borne in mind in putting the puddle 
along the slope. It relates to the layer of earth imme- 
diately underneath the puddle, which should be of a firm 
but not of too solid a description. It should be well 
pressed or rammed, and brought to an even surface. If 
too hard, the puddle will in settling open and crack, ... The 
two layers, the puddle, and that upon which it rests, should 
settle together, and it is in the proper insuring of this that 
the success of the bank will mainly consist. 

Among the arguments bearing. against the principle of 
placing the puddle in the slope of a bank are, that more 
puddle is required, that it is too near the water, and, in 
consequence, liable to be affected by the actual impactive 
force of a wave, instead of by its mere attempt at infiltra- 
tion, and that, in consequence of being inclined at an 
angle with the vertical, it would be more liable to crack in 
the event of settlement taking place. The last of these 
arguments is the one entitled to the greatest consideration. 
But the danger can be guarded against by taking those 
precautions which are necessary in all cases of puddle 
making. Banks have been constructed in India and else- 
where without any distinct puddle wall or slope ; but the 
material consisted of sand or gravel of so exceedingly 
argillaceous a character, that, combined with the manner 
in which it was put together, it rendered the whole bank 
almost, one water-tight mass. But for the expense, con- 
crete might in many instances be substituted for the 
puddle trench both in the centre of the wall and at the 
toe of the front slope ; and in any case, when it is required 
to carry the trench down to a very great depth in order 
to reach a water-tight. stratum, it may be advantageously 
employed, as there would be then no necessity for going so 
far down. In all probability concrete will in future be 
poy employed in works of this deseri vay than formerly, 
as many advantages it possesses for urpose Over 
any other Sepocial are sufficient in ordinary a to more 
than count the additional expense its use entails. 





one, since the trench is nothing more than a found 

tion for the puddle wall, and is part and parcel of 
it. Sometimes, as to other foundations, there is 
more trench helow the ground than wall above it; and in 





It is also deserving of consideration whether asphalte 
in some one or 0 of its mumerous phases might 
not also be founst usefull in such works. It must be borne 


in mind that there is no such thing as a stereotyped method 
of designing and executing engineering work, although it 
is true that some of the processes employed do partake 
very much of that character. Yet, with the incessant 
progress of science and professional knowledge, and the 
new applications that are made either of untried materials 
or of those whose value in construction has been already 
well established, there is abundance of scope for the 
ingenuity and skill of the engineer to be displayed, without 
adhering slavishly to any particular pattern or design. 
First principles must always be strictly attended to, but it 
is in their various applications that the ability of the 
professional man is best shown. 
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The Arms and Ammunition of the British Service. By Major V. 
D. Masenpre, R.A. London: Messrs. Cassell, Petter, an lt 
Galpin. 

Tue object of this work, the author informs us, is to furnish 
reliable information in a concise form to those who have 
not the time or opportunity to study the voluminous official 
works on the subject, to which we may add that it isa 
valuable book of reference even to those who have done so. 
That this work will fulfil its purpose well we do not doubt. 
The author keeps his object in view throughout. Com- 
mencing each subject in a manner suited to beginners, he 
briefly traces the development of each arm or other store 
through its successive stages up to its present condition. It 
is hardly necessary to add that a work written by Major 
Majendie may be relied on for accuracy. Nevertheless, in 
subjects on which he had not acted in the capacity of 
official authority the author has had recourse to those who 
actually held that position. The woodcuts are well chosen 
and well executed. The only improvements we see that 
might be suggested would be in the shape of additions to 
the work. We think an index would add to the value of 
the book for purposes of reference, although we admit that 
where the subjects are taken in clear and well defined order 
the table of contents to a great extent answers the purpose 
of anindex. Further, now that mitrailleuses are approved 
for the navy, we think in future editions a few pages might 
well be devoted to them and also to rockets. 





Epicycloidal Cutting Frame. By T. 8. Baziry 
London : Triibner and Co., Paternoster-row. 

To write a complete account of a machine which, in the 
variety of its adjustments and performances, allows of an 
infinite number of arrangements, is impossible; but it may 
nevertheless be possible to investigate the laws and state 
the resulting rules which govern the action of the machine, 
in general terms. Such a machine is the epicycloidal 
cutting frame, invented in its present form by Messrs. 
Holtzapfell and Co., and in what Mr. Bazley calls his 
“ Notes” thereon may be found a most clear and detailed 
account of the instrument and its general action, illustrated 
by many beautiful specimens. All amateur turners will 
no doubt delight in the graceful 5 ag sg which they 
may see represented in his pages. ‘To give some notion of 
the compass of the machine it may be as well to state 
generally the conditions of epicycloidal motion. All epicy- 
cloids may be described as the path traced by a point moving 
uniformly in a circle round another point, which second 
point itself moves uniformly in a circle round a third and 
fixed point, both the motions being conducted in one plane. 
It will be observed from this definition of epicycloidal 
motion that the resulting path de;rnds on three things 
merely, viz., the two radii and the :clation of the two 
velocities of rotation, both in magnitude and direction, 
any change in the absolute velocities of rotation simply 
affecting the rate at which the path is described, and not 
the path itself, so long as the ratio of the rotations remains 
the same. If the curve be referred to two rectangular 
axes in the plane of motion, having the fixed point for 
origin and the axis of v passing through one of the posi- 
tions of the describing point, whichtis situated as far as pos- 
sible from that origin, that is through what is called an 
apocentre, the resulting path may be expressed mathe- 
matically by the equations :— 

a2 = acos, § + bcos n 9. 
y = asin, 6 + bsinn 8 

where b is the radius of the circle with moving centre, and 
a is the radius of the circle which has its centre fixed : 
n is the ratio of the velocity of rotation of the tracing point 
round the moving centre, to the velocity of rotation of the 
moving centre round the fixed centre ; @ is an auxiliary 
quantity, and represents the angle swept through by the 
radius of the circle having a fixed centre. From what has 
been already said, it may be gathered that all kinds of 
epicycloids can be represented by pte Bod particular 
values for the three quantities a, b, and , both in sign and 
magnitude. The ellipse, for instance, is a curve of this 
description, having —1 for the value of x, and 2 (a+), 2 
(a—) for those of its major and minor axes. It is not 
proposed to discuss here the various cases which occur when 
these variations are effected, but rather to point out that 
the epicycloidal cutting frame is an epicyclic train of 
wheels carrying for the describing point a cutting tool, and 
capable of variation in all the three details that have been 
pointed out. The whole train is mounted for adjustment 
on the slide rest of a lathe. The two radii a and b may, 
within certain limits, have any value whatever, negative 
or positive, but the value of n, depending as it does upon 
the particular change wheels used in the train, is not 


Notes on the 
M. 


“capa le of infinite variation ; however, the change wheels 
actually supplied with the machine are very well chosen, 


and admit of an immense number of different arrangements. 
They are twelve in number in the form of instrument 
usually sold, and that which forms the subject of the main 
and more interesting part of Mr. Bazley’s notes. ’ 
Many of the most beautiful performances of the machine 
are the result of tracing a number of curves with the same 
value of x, but with slightly different values of @ or b, or 
both a and 6, for each curve. It so happens that the 
mechanism, for ing the value of a has a circular 





motion, which prevents the different figures from. being 
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similarly situated with regard to the fixed axes through 
the centre without a correction. The a of the 
value of this correction is perhaps the most laborious part 
of the book. The author professes « desire to be unmathe- 
matical in this point : the consequence is that the investi- 
gation is long, if not confusing. Readers of this book, 
however, may rest assured that the results are correct, and 
the resulting formule are clearly expressed and readily 
applied. 





NOTES ON A CHARCOAL FURNACE. 
By CHARLES A, BRINLEY. 


THROUGH the courtesy of the Richmond Iron Company tlie 
writer had an opportunity to spend several days in January, 1571, 
at the company’s furnace in the town of Richmond, Berkshire Co., 
Mass. An effort was then made to procure as nearly as possible 
representative samples of the “‘ stock” and furnace products, with 
a view to determine by analysis the disposition of the phosphorus, 
sulphur, manganese, &c., entering the shaft with the ore. 

The furnace had the following dimensions :— “ 

. In. 

32 10 


5 6 


Holght of ata uc oss oe (te. ce 0 oe 
Oval hearth, three = on a side, height.. 5 6 
Bue oe oe oe ot oe o- o 0 
oe Ste os) one +s ae, Le. S 
SE ws se +ée co os ss «5 GRGE 
Tunnel head bi et in: ey. ae ee. 
The ores were of three classes I., II., III., from different beds, 
and were all dull porous limonites, with a slight admixture of im- 
oure carbonates, from which the former appear to have been formed. 
ual proportions of the three variectics unroasted and mostly 
washed ore constituted the charge. The limestone was quarried 
in the immediate neighbourhood. The charcoal was two-thirds of 
soft and one-third of hard wood, 
The samples of ore were selected in the following way :—Several 
unds of each kind were taken at random from the respective piles 
in the top-house, ground in a large iron mortar, sampled thoroughly, 
and a small portion reserved to be ground finer, dried and 
bottled for use. A sample of limestone was selected in the same 
way. A piece of pig from a casting of No. 3iron, the desired grade, 
an the corresponding cinder, completed the suite of specimens 
for analysis, 

















A complete analysis in duplicate of the ore designated I, was 
made with results as below :— : 
; L. 2. 
Insoluble residue ee 20°06 21°33 
SiO. tacos dene Aas WH. « WS 
Fess .. oc 08 cf of se 0 of 6214 .. .. G2°14 
MM ix ks adc ee ends ae hk 7-05 os ce 
eS ee ee 2°08 .- 8°02 
Cog0, «c co co cc «2 of cf « e . ee “33 
Zn0 OS 60 66 66 20 ec oo os i 
CaO oe ee . a) oe > 1°03 
~ ae > es 25 .. “396 
S oe ae ee ow me os’ we) on oe °025 .. 023 
TS a ee ea a 8-421 
Total Be es et aa .. 100000 2. 2; 100-000 
The following determinations were made in II. and IIL :— 
_ 
2 
Insoluble residue ‘ip ‘“ 26°25 
_ erage i es 60°35 
Mung; and C020, . _ 
a ws. 0. =. Trace 
- ws =. ae 122 
be] oo 4 > ce ee “031 
Hil. 
1. 2. 
Insoluble residue ly44 15 42 
“eee 63°80 4. ee 68°80 
MneO; and CoO, 270 .. 2°81 
TR. ce - <0 we Trace Trace 
eiiate dt ‘sekccatekl, te? hea aber ee. 165 .. “168 
Wats we. el wk diel fen ae, ee ee 029 .. 031 
The limestone contained 
SiO, 2:08 1°95 
re a ee a ae “O48 .. 7 
Ds ee W28 .. _ 
A complete analysis of the cinder gave 
1. S. 
SiO. .. 47°27 47°35 . SF 
AlLO, .. GF ww oe «(LEG -- 543 
ca sine le 4°66 4°66) 
MnO and CoO .. 5°03 516 
ae er a Trace Trace | 
CaO 2631 26°19 > 10°88 
MgO 1°21 72 
K,0 3°46 3°47 | 
Na,O "45 “46, 
P20; “O87 “089 
8. “063 ‘v72 
et. kena cee am 100210 .. 99°831 


Ratio of oxygen of silicic acid, sesquioxide and protoxide bases 
5°05: 1°08 : 2°17 
The iron contained 
No, 3 Iron (chilled }in ) 


” 
Graphitiec carbon .. 2°86 2°29 
Combined carbun .. ow am) es “44 “43 
Si eee ee ee ee ee ee ee 83 “80 
Mn -. 5 on 162 172 
Co oy “ed “ss e* Sa ae? be oe an op “39 “38 
P "38 “37 
8.. oe US “026 


The furnace was charged on an average about fifty-eight times 
in twenty-four hours with thirty bushels of charcoal, 200 lb. of 
limestone, and about 1100 Ib, of ore, the latter only being varied 
to regulate the burden of the furnace. According to the founders’ 
book, during eleven days 703,900 Ib. of ore, 127,800 lb. of lime- 
stone, 19,170 bushels of charcoal, entered the furnace. The iron 
produced from the above ore as weighed in the casting house 
equalled 265,400 Ib., and the cinder running during thesame period, 
estimated from a calculation based upon the amount of lime en- 
tering with the limestone and oret and the percentage of lime 
found in the cinder, was 290,784 Ib. Any attempt to account for 
the whole amount of non-volatile matter entering the furnace, 
and to explain its distribution, must necessarily be but an approxi- 
mation to an exact statement, for the following reasons it is a 
matter of considerable difficulty to get samples which will accu- 
rately represent the run of the ore ; the ore having most of it been 
washed, and non-calcined, contained a large and variable amount 
of moisture, which could not be determined with precision ; the 
limestone was not weighed, but measured off in barrows intended 
to hold a definite weight, and finally the amount of cinder pro- 
duced can only be arrived at by estimates based upon somewhat 
imperfect data, But if it is assumed that the pertions of ore 
analysed were representative samples, the incidental water may be 
determined by finding the amount of ore, as per samples, which 
would yield the iron Ceram) yeas as pig, and carried off in 
the cinder, and subtracting amount from the whole amount 
of raw ore c The inci water thus determined 


ualled 12 per cent. The remaining 88 cent. 
619,432 1b, of ore in the scndfien of the analyesdeneplon,ericyene, 
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We have, then, as materials and products, co ponding to 
samples, entering and leaving the furnace, reduced to 100 of iron: 
Dry ore per 100 of iron .. a jes 233 
Limestone,, _,, ee 
Charcoal ,, ,, 
We are now in a position to consider the sigenitin of the phos- 
| phorus, sulphur, and m: ese entering the furnace. Ina paper 
**On the Behaviour of Phosphorus and Sulphur in the Blast 
‘urnace,” by L. Lowthian Bell, published in a late number of the 
| American Chemist,” it is shown that an examination of the raw 
material and products of the Wear+t furnace gave an apparent 
excess of phosphorus, leaving the furnace, equal to ‘01 per 100 
of iron produced, and an om deficit of —- equal to *413 
per 100 cf iron. For the sake of comparison the same plan em- 
ployed in the paper referred to, ‘to exhibit the relation of the 
phosphorus and sulphur to the “‘ stock” and products, is here used, 
and we have 
Phosphorus in 
233 of dry ore at .. 155 = ‘361 per 100 of 
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109° 


iron. 
48 oflimestone .. .. .. .. O44 = O21 
Total phosphorus entering furnace per 100 of iron “382 
Phosphorus in 
100 of pigiron at .. 


“S75 
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109 of cinder at oo os ce OW 040 
Total phosphorus leaving furnace per 100 of iron “415 
Appurent excess leaving furnace per 100 of iron “033 
Sulphur in 
233 of dry ore at .. 028 = °0652 
48 oflimestoneat .. .. .. 28 = Olds 
Total sulphur entering furnace per 100 of iron ‘0796 
Sulphur in 
1v0 of pig iron at .. 028 = 028 
109 of cinder at oo ce ce Cw Ws 
Total sulphur leaving furnace per 100 of iron *101 
Apparent excess leaving furnace per 100 of iron “021 
Manganese and cobalt in 
233 of dry oreat .. .. .. «. 205 = 617 »” » 
Manganese and cobult entering furnace per 100} 4.1 
2 eee “7 
Manganese and cobalt in 
100 of pig iron at .. 206 = 206 
logofcinderat .. .. .. .. 3H = 4 
Total manganese and cobalt leaving furnace per) »..- 
100 of iron ca ai an ee late cae tit 
Apparent excess of manganese and cobalt; 0-18 
leaving furnace per 100 of iron .. .. .. } i 


In the case of the English furnace exactly *1 of the phosphorus 
finds its way into the cinder, and in the furnace under considera- 
tion, although the percentage of phosphorus in the “‘stock” of the 
former is about four times as great as in that of the latter, 095 of 
the whole amount of phosphorus goes with the cinder and the 
remainder with the iron. The amount of sulphur again entering 
the Wear furnace is very large : 5°6 times as great per 100 of iron 
as that entering the Kichmond furnace, and the ‘413 of sulphur per 100 
of iron not accounted for in the iron and cinder of the first mentioned 
furnace, but according to Mr. Bell carried off in the gases and fume, 
and escaping from the cinder as SOz. might, it is to be presumed, 
be dissipated in these ways, and such a loss still not oceur to any 
considerable extent when the percentage of sulphur is extemely 
low. The apparent excess of phosphorus, sulphur, and manganese 
in the products of the Richmond furnace may be accounted for, 
in a measure at least, by the fact that small quantities of these 
substances which were not considered in the foregoing calculations 
are introduced with the fuel, wood ashes containing from 2°3 per 
cent. of phosphorus, 0-1°S per cent. of sulphur, and a small quantity 
of manganese, Although the percentage of sulphur in the iron 
analysed is very small, it might theoretically be lowered by pro- 
ducing a more basic cinder ; and, owing to the large amounts of 
manganese, and the alkalies present, it seems probable that more 
limestone could be used without seriously impairing the fusibility 
of the cinder, and possibly with the effect of eliminating a portion 
of the iron found in it, which reaches the unusual quantity of 4°66 
per cent. FeO, It is to be remarked, however, that the limestone 
of all this region, producing what is known as Salisbury iron, both 
in Mass, and Conn., seems to be very variable, some containing but 
a trace of sulphur and some largely impregnated with small crystals 
of iron pyrites, sometimes partially oxidised, but often not altered. 
It is a matter of importance, therefore, that the limestone to be 
used as a flux should be selected with care. It would appear also 
that the character of the ores or limestone used at this particular 
furnace. must have undergone a considerable change within a few 
years, if the following analysis made at the Swedish School of 
Mines, and published by Richard Akerman, Jem-Kontorets Annaler, 
Ny Serie, Hiift 4, 1868, represented the cinder at that time ;— 


Slag, Richmond furnace. 


SiO. .. O57 .. wo 29°37 
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It is not to be expected of course that any very definite conclu 
sions are to be drawn from a single examination of one furnace. 
Yet the fact that, in two furnaces running under such different 
circumstances as the two compared above, the phosphorus 
going to the iron should be just ‘1 of the whole amount, is rather 
interesting ; as we might expect, nothing of the kind is to be 
observed with reference to sulphur, the proportion of this element 
slagged off being, as is well known. very much ypnder control. 
This is illustrated by the following figures. In the English fur- 
nace running with a largely basic slag, and ata higher terperature, 
but ‘021 of the total sulphur goes to the iron, while in the charcoal 
furnace, with a nearly neutral slag, less limestone, and the tem- 
perature of the blast not exceeding 150 deg Fah., ‘35 of the 
total sulphur enters the iron. The tepadtiien of the manganese 
in the Wear furnace is not spoken of, but in the one at Richmond 
just ‘33 of the total manganese and cobalt is found in the iron. 
The most gratifying result of the analyses here submitted is the 
evidence of the value uf analytical work upon raw materials as a 
means of predicting to a certain extent the character of the pro- 
ducts. The object of this paper, however, is merely to give a 
partial history of the production of a well known and valuable 
brand of iron. It only remains to speak briefly of the methods 
used in analysis, Silica and manganese were determined by the 
ordinary methods as described in Fresenius. Phosphorus in all 
cases by precipitation with molyndate of ammonia in a nitric acid 
solution after separation of silica, redissolving the ammonio-phos- 
phate of molybdenum in ammonia, adding a few drops of hydro- 
chloric acid, reprecipitating as pyrophosphate of magnesia. In the 
iron, sulphur was determined by digesting fine borings in a flask 
with hycrochloric acid, and collecting the sulphuretted hydrogen 
envolved in U tubes containing an ammoniacal solution of nitrate 
of silver, treating the sulphide of silver formed, and the residue 
in the flask after thorough dying with aqua-regia, filtering, adding 
chloride of barium, evaporating to expel free acid, fusing the 
precipitate with carbonate of soda, dissolving the sulphate of soda 
in water, and reprecipitating with chloride of barium. Sulphur 
in the ores and slag was determined by oxidising with aqua-regia, 
and proceeding as in the case of an iron, after digesting the sul- 
phide of silver and residue in the nitrohydrochloric acid. 

Total carbon was found by treating the iron borings with chloride 
of copper, filtering from the residue and determining as car- 
bonic dioxide by combustion with the mixed chromates of lead 
and potassium ; graphitic carbon by treating the iron with hydro- 
chloric acid, wasbing the residue with caustic potash, alcohol, and 
ether, and determining by combustion asin the case of tatalearbon, 
— American Chemist. 


* Vol. it., No. 9, p 345. 
t An English furnace in the Cleveland district. 








APPARATUS FOR DRYING AND TRITURATING 
SEWAGE, 

THE ber of } s usually travelling by the down 
express which leaves the Midland station at 10 a.m. was cou- 
siderably augmented, on Tuesday last, by a party which started by 
the same train for Leicester, in order to be present at a trial 
which was to take — at that town of the apparatus patented 
by the Messrs. Milburn for the purpose of drying and pulverising 
sewage. On arriving at Leicester the visitors, who were joined by 
the engineer of the borough and several gentlemen of local cele- 
brity, were conveyed in carriages to the site of the town sewage 
works, where the apparatus was at work. : 

A description of the — appeared in our last im- 
pression, so that a record of the he is all with which we 
shall concern ourselves, It may, however, be mentioned as 
exceedingly apropos to the subject, that the whole question of 
how to deal with the sewage of Leicester is at present an un- 
solved problem, and likely to remain so for some time yet. The 
local authorities are in a state of complete bewilderment—in a 
perfect fog about the whole matter. They have already expended 
over £50,000 in the erection of pumping engines, settling and filte: - 
ing tanks, drying rooms, and other accessories considered necessary 
in treating sewage with lime ; and the result has been, what ? why 
simply the accumulation of some thousands of tons of sewage 
mud and sludge, which the local authorities can neither use 
themselves nor get anybody else to use. No one will 
accept this valuable residue even on gratuitous terms. It 
was from this long neglected heap of semi-solidified sewage 
that the apparatus of Messrs. Milburn was supplied with 
the wherewithal upon which to exercise its powers of pul- 
verising and drying. Were the apparatus to be applied, as it 
no doubt will be, on a large working scale, instead of on a small 
experimental! one, as on the occasion under notice, the feeding of 
it would be effected by a series of buckets, or some other me- 
chanical means calculated to give a constant and uniform supply. 
As it was, the operation was accomplished through the agency of 
a man and his shevel. In order to give our readers some idea of 
the time the sewage refuse must have been heaped up on the 
ground, whence it was taken, to supply the apparatus under trial, 
it should be mentioned that it was so much solidified as to 
require mixing with water before being subjected to the drying 
process, Had it been put into the machine in the condition it 
was found in, it would not have furnished any fair test ot the 
merits of the apparatus. 

Something like a couple of hours were spent in the experimente, 
which were completely satisfactory, and the result of which ha, 
been to confirm the statements already made by the patentees and 
owners, For every ton of dry powdered manure produced the 
cost of fuel is, at the present high prices, about 4s., and the yield 
can be maintained constantly night and day. The average pro- 
ducing power of the apparatus is put at from three to four tons of 
manure in the twenty-four hours, but a considerable higher rate 
of production was obtained at the trial. The area of the iron 
table or hot hearth is 30ft. long, by 6ft. in breadth, equal 
to 180 square feet. In some degree the apparatus per- 
formed its duties under a great disadvantage. pn the first 
place, it stood in the open air, and with the temporary 
boarding improvised for the experiment it was not possible 





to attain that arrangement of the flue which is the best 
for the successful carrying out of the process, Evidently 


upon the manner in which the steam is conveyed away from the 
surface of the manure will depend, to a great extent, the efficiency 
of the drying. With respect to the so-called pulverising, there is 
in reality little or no necessity for any especial means being pro- 
vided for the purpose. As the material dries it imperceptibly 
disintegrates. The action of the heat and the motion imparted 
to each separate quantity or section of the whole mass are nearly 
sufficient to reduce it to the requisite degree of fineness. The 
particular object to be kept carefully in view in drying sewage is 
to prevent its caking. The apparatus of Messrs, Milburn most 
effectually prevents any tendency in this respect. By continually 
exposing a _" surface of the solid manure to be acted upon by 
the heat it cannot cake. Were this once to take place no amount 
of heat could ever drive out the water contained in it. Sewage 
residue should never be dried in lumps. A certain amount of 
subdivision among its particles is essential to the operation. 
Trituration, for pulverisation is not an appropriate term, as there 
is literally nothing to pulverise, and desiccation of the manure 
should proceed at one, and the same moment, the two processes 
should be contemporaneous, the one greatly assisting and expediting 
the other. By whatever agency these operations may be 
carried on, the two points essential to the production of a 
powdered residue that shall have any marketable value as a 
manure, are, first, that it should be thoroughly desiccated and 
reduced to a certain degree of fineness ; and, secondly, that the 
ammonia should be retained in it. The manurial value of the 
residue will be in direct ratio to the ammonia contained in it. 
It cannot be denied, and we are now speaking generally, that the 
immediate effect of applying heat to a substance containing 
water is to drive off that water, together with any ingredient that 
will volatilise or evaporate at the same or a lower temperature. 
Moreover, the higher the temperature at which the evaporation is 
carried on the greater the quantity of the ingredients that will 
pass off. Obviously, therefore, if the process of desiccation of 
sewage residue be carried on toe quickly, that is, at too great a 
heat, little or none of the ammonia will remain in the powdered 
manure. If, on the other hand, the drying operation be con- 
ducted very slowly, that is, at a comparatively low temperature, 
a somewhat larger portion of the valuable constituents may be 
retained, but then the cost of the production of the manure is 
greatly increased. As a ‘*sewage drying and pulverising 
machine,” the apparatus of Messrs, Milburn was pronounced by 
competent judges last Tuesday to be by far the best of the kind 
ever yet invented, The patentees contemplate some improve- 
ments and modifications which will greatly add to the efficiency of 
its working. As may be expected, a very small amount of power 
is sufficient to work it. During the experiment the motive power 
was supplied by a rather antiquated portable engine, the horse- 
power of which it would have been difficult to arrive at with any 
degree of accuracy. Whether it was two, or two and a-half, it 
was not easy to determine ; but whatever it was, it was consider- 
ably in excess of that which was actually required. 





FRENCH PosTaGE AND PostaGe StamMps,—The stamps employed 
in France are produced at the Mint, in Paris, ar a special 
director. A cabinet, closed with three different locks, contains 
the plates and the original dies of the stamps, while another large 
piece of furniture contains the printed sheets, Spciled sheets are 
destroyed in the presence of the sub-director of the Mint itself, 
who draws up a report on each occasion. The production of the 
stamps is contracted for by one person, who supplies all the 
necessary assistants, and receives 60 centimes per 1 by way of 
remuneration ; the quantity at present produced is 400,000,000 : 
when the production reaches 500,000,000 the rate of payment is to 
be reduced to 50 centimes per thousand. Great complaints are 
made by the French and the English merchants and others in 
France of the number of letters which arrive from England 
insufficiently paid, and the slightest turn of the scale costs the 
recipient of the letter 90 centimes, or three times the amount of 
the stamp affixed in error. This difficulty was foreseen when the 
initial weight of 30 centimes was fixed for such letters, but the 

itive refusal of the French authorities to a half an ounce 
as the weight of a single letter induced the Post-office to 
accept the awkward third of an ounce. Now that such is the case, 
it is really Be ne enna te pantie ane Al the 
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EARLY AMERICAN LOCOMOTIVES. 


Messrs. BAIRD AND Company, the proprietors of the Baldwin 
Locomotive Works, a celebrated American establishment, have 
just published an admirable illustrated catalogue of the loco- 
motives which they manufacture, which is prefaced by a very 
interesting history of the works, including, indeed, a general 
history of the locomotive in America, special prominence being 
given to the part—a large one—taken by the late Matthias W. 
Baldwin, the founder of the establishment, in the manufacture 
and improvement of American locomotives. We believe that the 
following extracts from their history will be read with interest :— 

‘‘As early as the years 1829-30 the use of steam as a motive 
power on rsilroads had begun to engage the closest attention 
of many American engineers. A few locomotives had been 
impo’ from England, and one (which, however, was not 
successful) had been constructed at’the West Point Foundry 
in New York. To Fay) the public interest in the new 
motor, Mr. Franklin Peale, then proprietor of the Philadelphia 
Museum, applied to Mr. Baldwin to construct a miniature 
locomotive for exhibition in hisestablishment. With the aid only 
of the imperfect published descriptions and sketches of the loco- 
motives which had taken part in the Rain-hill competition in 
England, Mr. Baldwin undertook the work, and on the 25th of 
April, 1831, the miniature locomotive was put in motion on a cir- 
cular track made of pine boards covered with hoop iron in the 
rooms of the museum. Two small cars, containing seats for four 
passengers, were attached to it, and the novel spectacle attracted 
crowds of admiring spectators, Both anthracite and pine knot 
coal were used as fuel, and the exhaust steam was discharged into 
the chimney, thus utilising it to increase the draught. 

‘The success of the model was such that in the same year Mr, 
Baldwin received an order for a locomotive from the Philadelphia, 
Germantown, and Norristown Railroad Company, whose short line 
of six miles to Germantown was operated by horse-power. ‘The 
Camden and Amboy Railroad Company had shortly before im- 

rted a locomotive from England, which was stored in a shed at 

rdentown. It had not yet been put together, but Mr. Baldwin, 
in company with his friend Mr. Peale, visited the spot, inspected 
the detached parts, and made a few memoranda of some of its 
principal dimensions. Guided by these figures and his experience 
with the Peale model, Mr. Baldwin commenced the task. The 
difficulties to be overcome in filling the order can hardly be appre- 
ciated at this day. There were few mechanics competent to do 
any part of the work on a locomotive. Suitable tools were with 
difficulty obtainable. Cylinders were bored by a chisel fixed in a 
block of wood and turned by hand, Blacksmiths able to weld a 
bar of iron exceeding 1}in. in thickness were few or not to be had. 
It was necessary for Mr. Baldwin to do much of the work with his 
own hands, to educate the workmen who assisted him, and to 
improvise tools for the various processes, 

‘*The work was prosecuted, nevertheless, under all these difficul- 
ties, and the locomotive was finally completed, christened the 
‘ Old Ironsides,’ and tried on the road, November 23rd, 1832. 
The circumstances of the trial are fully preserved, and are given 
further on, in the extracts from the journals of the day. Despite 
some imperfections, naturally occurring in a first effort, and which 
were afterwards, to a great extent, remedied, the engine was for 
that early day a marked and gratifying success. It was put at 
once into service, as appears from the company’s advertisement 
three days after the trial, and did duty on the Germantown road 
and others for over a score of years. 

‘*'The Ironsides was a four-wheeled engine, modelled essentially 
on the English practice of that day, as shown in the Planet class, 
and weighed, in running order, something over five tons. The 
rear of the driving wheels were 54in. in diameter on a crank-axle 
placed in front of the fire-box. The cranks were 39in, from centre 
to centre. The front wheels, which were simply carrying wheels, 
were 45in. in diameter, on an axle placed just back of the 
cylinders, The cylinders were 94in. in diameter by 18in. stroke, 
and were attached horizontally to the outside of the smoke-box, 
which was D-shaped, with the sides receding inwardly, so as to 
bring the centre line of each cylinder in line with the centre of 





the crank, The wheels were made with heavy cast iron hubs, 
wooden spokes and rims, and wrought iron tires. The frame was | 
of wood, placed outside the wheels. The boiler was 30in. in 
diameter, and contained seventy-two copper flues, 14in. in diameter 
and 7ft. long. The tender was a four-wheeled platform, with 
wooden sides and back, carrying an iron box for a water tank, 
inclosed in a wooden casing, and with a space for fuel in front. 
The engine had no cab, The valve motion was given by a single 





loose eccentric for each cylinder, placed on the axle, between the 
crank and the hub of the wheel. 
On the inside of the eccentric 
was a half circular slot, running 
half way around, A stop was 
fastened to the axle at the arm of 
the crank, terminating in a pin 
which projected into the slot. 
This pin would thus hold the 
eccentric at one end or the other 
of the half-circular slot, and the 
engine was reversed by moving 
the eccentric about the axle, by 
means of movable hand-levers 
set in sockets in the rock-shafts 
until it was arrested and held 
by the pin at one end or the 
other of the slot, The rock-shafts, 
which were under the footboard, 
had arms above and below, and 
the eccentric straps had each a 
forked rod, with a hook, or. an 
upper and lower latch or pin at 
their extremities to engage with 
the upper or lower arm of the 
rock-shaft. The eccentric rods 
were raised or lowered by a 
double treadle, so as to connect with the upper or lower arm 
of the rock-shaft, according as forward or 
desired. A peculiarity in the exhaust of the Ironsides was 
that there was only a single straight pipe running across from 
one cylinder to the other, with an opening in the upper side of 
the pipe midway between the cylinders, to which was attached 
at right angles the perpendicular pipe into the chimney. The 
cylinders, therefore, exhausted against each other; and it was 
found, after the engine had been put in use, that this wasa serious 
objection. This defect was afterwards remedied by turning each 
exhaust pipe upward into the —- substantially as is now 
done. e steam joints were made with canvas and red lead, as 
was the practice in English locomotives, and in consequence much 
trouble was caused, from time to time, by leaking. n 
* * * * % 
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“The United States Gazette of Nov. 24, 1832, remarks :— 

“‘ A most gratifying experiment was made yesterday afternoon 
on the Philadelphia, Germantown, and Norristown Railroad. The 
beautiful locomotive engine and tender, built by Mr. Baldwin, of 
this city, whose reputation as an ingenious machinist is well 
known, were for the first time placed on the road. The engine 
travelled about six miles, working with perfect accuracy and ease 
in all its parts, and with great velocity. 

“‘The Chronicle of the same date noticed the trial more at 
length, as follows :— 

“Tt gives us pleasure to state that the locomotive engine built 
by our townsman, M. W. Baldwin, has proved highly su 
In a of sree gentlemen of science and ay eer 
on such subjects the engine was yesterday placed upon the road 

had A. me 


for the first time. All her n previously highly 
finished and fitted together in Mr. Baldwin’s factory. She was 


taken apart on Tuesday and removed to the company’s depét, an@ 
yesterday morning she was completely together, ready for travel. 
After the regular passenger cars had arrived from Germantown in 
the afternoon, the tracks being clear, re uncer was made for 
her starting. The placing fire in the ace and raising steam 
occupied twenty minutes. The engine (with her tender) moved 
from the depét in beautiful style, wor! with great ease and 
uniformity. She proceeded about half a le beyond the Union 
Tavern, at the township line, and returned immediately, a dis- 
tance of six miles, at a speed or about twenty-eight miles to the 
hour, her speed having been slackened at all the road crossings, 
and, it being after dark, but a portion of her power was used. 
It is needless to say that the spectators were delighted. 
From 4 ae cen is egy Pg to believe this 
engine wi aw ms gross, at an average 

forty miles an hour, on a level road. The aie, 


riority of the engine over any of the English ones known, 
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tons—her small bulk and the simplicity of her working ma- 
chinery. We rejoice at the result of this experiment, as it conclu- 
sively shows that Philadelphia, always famous for the skill of her 
mechanics, is enabled to produce ste»m engines for m- 
bining so many superior qualities as to warrant the belief that her 
mechanics will | hereafter supply nearly all the public works of this 
desoription in the country. 
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“On subsequent trials the Ironsides attained a speed of 
thirty miles per hour, with its usual train attached. So great 
were the wonder and curiosity which attached to such a prodigy, 
that people flocked to see the marvel, and erly bought the 
privilege of riding after the strange monster The officers of the 
road were not slow to avail themselves of the public interest to 
increase their passenger receipts, and the following advertisement 


| from Poulson’s American Daily Advertiser of November 26, 1832, 


will show that as 
as a curiosity and a 
day servant, 

‘ Notice.—The locomotive engine (built by M. W. Baldwin, of 
this city) will depart daily, when the weather is fair, with a train 
of passenger cars, On rainy days horses will be attached. 


ot they regarded the new machine rather 
ait to allure travel than as a practical every- 





FIC.3.—PUMP AND STIRRUP 
‘*This announcement did not mean that in wet weather horses 
kward gear was | would be attached to the locomotive to aid it in drawing the train, 
but that the usual horse-cars would be employed in making the 
trips upon the road without the engine. 
‘Upon making the first es to Germantown with a passenger 


train with the Ironsides, one of the drivers slipped upon the 

causing the wheels to track less than the gauge of the road 
and drop in between the rails. It was also pm vered that the 
valve oy omg of the pumps was defective, and they failed to 
supply the boiler with water. The shifting of the driving wheel 
upon the axle fastened the tric, so that it would not operate 
in backward motion. These mishaps caused delay and prevented 
the engine from reaching its destination, to the great disappoint- 
ment of all concerned. ey were corrected in a few days, and 





occasional trips with trains to town. e had an 
ascending e, nearly uniform, of 32ft. per mile, and for the last 
half mile of 45ft. per mile, and it was found that the engine was 
too light for the business of the road upon these es, 

“Such was Mr. Baldwin’s first locomotive—Fig. 1—and it is 
related of him that his disco t at the difficulties which he 
had undergone in building it and in finally a settlement 
for it was such that he remarked to one of his friends, with much 
decision, ‘ That is our last locomotive.’ 

“* Tt was some time before he received an order for another, but 
meanwhile the subject had become 'y fascina’ to him, 
and occupied his mind so fully that he was eager to work out his 
new ideas in a ible form. 

“* Shortly after 


— v 
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the machine was used in experimenting upon its efficiency, making | ill 
German 


e Ironsides had been placed on the Germantown | box. 











road, Mr, E. L. Miller, of Charleston, 
and made a careful examination of the 


C., came to Philadel; 
machine, Me Milles kaa 


in 1830, contracted to furnish a locomotive to the Charleston and 
burgh Railroad Comey, 206 accordingly the engine Best 
ler 


Friend had been built und: direction at the West Point 
pions tod York. Afterins the Ironsides, he 
to Mr. win to visit the Mohawk and Hudson and 


examine an —_ 
road in July, by Messrs. Robert Stephenson and Co., of 
N 2 It was originally a four-wheeled of 
the , With horizontal cylinders and axle, 
The front wheels of this engine were removed about a year after 
the machine was put at work, and a four-wheeled swiveling or 
bogie truck substituted. The result of Mr. Baldwin’s investiga- 
‘tions was the adoption of this design, but with some important 
nts. Among these was the half crank, which he devised 
return from this tip, and which he patented September 
f . In this form of crank, heen ais 2, the outer arm 
is omitted, and the wrist is fixed in a spoke of the wheel. Inother 
words, the wheel itself formed one arm of the crank. The result 
sought and gained was that the cranks were strengthened, and, 
being at the extremities of the axle, the boiler could be made 





larger in diameter and placed lower. The driving axle could also 
be placed behind the fire-box, the cting rods passing by the 
sides of the fire-box and taking hold inside of the wheels. \ Thi 


a ement of the crank also involved the mene ha the cylinders 
outside the smoke-box, as was done on the ~— es, 

‘*By the time the order for the second locomotive was received 
Mr. Baldwin had matured this device and was % to embod 
it in practical form. The order came from E. iller, in be! 
of the Charleston and Hamburgh Railroad bv ag and the 
engine bore his name, and was completed February 18th, 1834. 
It was on six wheels; one pair being drivers, 44ft. in diameter, 
with half crank axle placed back of the fire-box as above described, 
and the four front wheels combined in a swiveling truck. The 
driving wheels, it should be observed, were cast in solid bell- 
metal. The combined wood and iron wheels used on the Ironsides 
had proved objectionable, and Mr. Baldwin, in his endeavours to 
find a satisfactory substitute, had recourse to brass. June 29th, 
1833, he took out a patent for a cast brass wheel, his idea being 
that by varying the hardness of the metal the adhesion of the 
drivers on the rails could be increased or diminished at will 
The brass wheels on the Miller, however, soon wore out, and the 
experiment with this metal was not repeated. The E. L Miller 
had cylinders 10in. in diameter; stroke of piston, 16in.; and 
weighed, with water in the boiler, 7 tons 8 cwt. The boiler had 
a high dome over the fire-box, as shown in Fig. 2; and this form 
of construction, it may be noted, was followed, with a few excep- 
tions, for many years. 

‘* The valve motion was given by a single fixed eccentric for each 
cylinder. Each eccentric strap had two arms attached to it, one 
above and the other below, and, as the driving axle was back of 
the fire-box, these arms were prolonged backward under the foot- 
board, with a hook on the inner side of the end of each. The rock 
shaft had arms above and below its axis, and the hooks of the two 
rods of each eccentric were moved by hand levers so as to é e 
with either arm, thus producing backward or forward gear. is 
form of single eccentric, peculiar to Mr. Baldwin, was in the 
interest of simplicity in the working parts, and was adhered to 
for some years. It gave rise to an animated controversy — 
mechanics as to whether with its use it was possible to get a 1 
on the valve in both directions, Many maintained that this was 
impracticable, but Mr. Baldwin demonstrated by actual experi- 
ence that the reverse was the case. 

‘* Meanwhile the Commonwealth of Pennsylvania had given Mr. 
Baldwin an order for a locomotive for the State road, as it was 
then called, from Philadelphia to Columbia, which, up to that 
time, had been worked by horses. This engine, called the 
Lancaster, was completed in June, 1834. It was similar to the 
Miller, and weighed 17,000 lb. After it was placed in service the 
records show that it hauled at one time nineteen loaded burden 
cars over the me nek pra between Philadeiphia and Columbia. 
This was characterised at the time by the officers of the road as an 
ae performance,’ The success of the machine on its 
trial trips was such that the Legislature decided to adopt steam 
power for working the road, and Mr. Baldwin received orders for 
several additio locomotives. Two others were accordingly 
delivered to the State in September and November respectively 
of that year, and one was also built and delivered to the Phila- 
delphia and Trenton Railroad Company during the same season, 
This latter engine, which was put in service October 21, 1834, 
averaged 21,000 miles per year to September 15, 1840, 

* 


* co * * * * 


“These early locomotives, built in 1834, were the types of Mr. 
Baldwin’s practice for some years, Their general design is shown 
in Fig. 2. All, or nearly all of them, embraced sev important 
devices which were the results of his study and experiments up 
to that time. The devices referred to were patented September 
10th, 1834, and the same patent covered the four following inven- 


tions, viz :-— 
**(1) The half-crank and method of attaching it to the driving- 
wheel, which we have already described. 

**(2) A new mode of constructing the wheels of locomotive 
engines and cars. In this the hub and spokes were of cast iron 
cast together. The spokes were cast without a rim, and termi- 
nated in segment ee, oe — having a separate flange dis- 
connected from its neighbours. By this means, it was claimed, the 
injurious effect of the unequal expansion of the materials com- 
posing the wheels was lessened or — prevented, The 
flanges bore inst wooden felloes, e in two thicknesses 
and put together so as to break joints. Tenons or pins pro- 
je from the flanges into ym made in the wooden 
felloes to keep them in und the whole the tire was 
passed and secured by bolts. The above sketch shows the device, 

‘*(3) A new mode of forming the joints of steam and other tubes. 
This was Mr. Baldwin’s invention of ground joints for steam pipes, 
which was a very valuable om gee co over previous methods of 
= joints with red packing, and which rendered it 
possible to carry a much higher pressure of steam. 

“* (4) A new mode of forming the joints and other parts of the 
supply pump, and of locating the pump itself. This invention 
consisted in ing the single guide bar hollow and using it for 
the pump barrel, pump plunger was attached to the m- 
rod at a socket or sleeve formed for | 

in 


tight, as were also the 
bottom of the lower chamber, and the flange of the eduction pipe 
with the top of the upper chamber. All these parts were 
together by a stirrup with a set screw in its arched top, and the 
arrangement was such that by simply Lege | this set screw 
= sections of the chamber, with all the 

en aj 


“It is probable that the five engi 


all, or nearly all, these ices, ae OS Set eo ba eee 

— joints for steam pipes (w! were first made by him in 

833), and the pump formed in the le bar, and all had the 

four-wheeled truck in front, and a pair of drivers back of the 

fire-box. On this position of the driving wheels Mr. Baldwin laid 
+ stress, as it made a more even ibution of 


N ti ng ay ore, roe 

in at time building a six-wheeled engine 

truck in front and the driving wheels in front of the fire- 
Considerable rivalry naturally existed between the two 

manufacturers as to ive merits of their respective 

plans, In Mr. Norris’ engine the position of the driving axle in 
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front of the fire-box threw on it more of the weight of the engine, 
and thus increased the adhesion and the tractive power. Mr. 
Baldwin, however, maintained the superiority of his plan, as 
giving a better distribution of the weight and a longer wheel base, 
and consequently rendering the machine less destructive to the 
track, As the iron rails then in use were generally light, and 
much of the track was of wood, this feature was of some import- 


ance, 

“To the use of the ground joint for steam pipes, however, 
much of the success of his early engines was due. The English | 
builders were making locomotives with canvas and red lead joints, 
permitting a steam pressure of only 60 1b. per inch to be carried, 
while Mr. Baldwin’s machines were worked at 1201b. with ease. 
Several locomotives imported from England at about this period 
by the Commonwealth of Pennsylvania for the State road (three 
of which were made by Stephenson) had canvas and red lead 
joints, and their efficiency was so much less than that of the 
Baldwin engines, on account of this and other features of construc- 
tion, that they were soon laid aside or sold. 

‘In June, 1834, a patent was issued to Mr. E. L. Miller, by | 
whom Mr. Baldwin’s second engine was ordered, for a method of 
increasing the adhesion of a locomotive by throwing a part of the 
weight of the tender on the rear of the engine, thus increasing the 
weight on the drivers. Mr. Baldwin adopted his device on an 
engine built for the Philadelphia and Trenton Railroad Company, 
May, 1835, and thereafter used it largely, paying 100 dols. royalty 
for each engine. Eventually (May 6, 1839) he bought the patent 
for 9000 dols., evidently considering that the device was especially 
valuable, if not indispensable, in order to render his engine as 
powerful when uired as other patterns having the driving- 
wheels in front of the fire-box, and therefore utilising more of the 
ty of the engine for adhesion. 

‘*In making the truck and tender wheels of these early loco- 
motives, the hubs were cast in three pieces and afterwards 
banded with wrought iron, the interstices being filled with 
spelter. This method of construction was adopted on account 
of the difficulty then found in casting a chilled wheel in one solid 


jiece. 

a April 3, 1835, Mr. Baldwin took out a patent for certain im- 
provements in the wheels and tubes of locomotive engines. That 
relating to the wheels provided -for casting the hub and spokes 
together, and having the spokes terminate in segments of a rim,” 
as described in his patent of September 10, 1834. Between the 
ends of the spokes and the tires wood was interposed, and the 
tire might be either of wrought iron or of chilled cast iron. +» The 
intention was expressed of ing the tire usually of castiron chilled 
The main object, however, was declared to be the interposition 
between the spokes and the rim of a layer of wood or other sub- 
stance possessing some degree of elasticity. This method of 
making driving wheels was followed for several years. 

“‘The improvement in locomotive tubes consisted in driving a 
copper ferule or thimble on the outside of the end of the tube, 
and soldering it in place, instead of driving a ferule into the tube 
as had ete been the proctice. The object of the latter 
method had been to make a tight joint with the tube-sheet ; but 
by putting the ferule on the outside of the tube, not only was 
the joint made as tight as before, but the tube was strengthened 
and left unobstructed throughout to the full extent of its 
diameter. This method of setting flues has been generally 
followed in the works from that date to the present, the only 
difference being that at this time with iron tubes the end is 
swaged down, the copper ferule brazed on, and the iron end 
turned or riveted over against the copper thimble and the flue- 
sheet to make the joint perfect.” 





THE VIENNA EXHIBITION BUILDING. 


_ ABOVE, and at age 282, we illustrate the condition ef the 
Vienna Exhibition building at the end of the summer. The view 
above shows the interior of the chief gallery in the eastern wing, 
looking toward the great central hall, or rotunda as it is term 
The Sifee ie at the top of page 282 shows the great network of 
scaffol in the interior of the rotunda before the roof was 
raised, and the other cut in the same page shows what is known 
as the Eastern Pavilion, For the rest the engravings speak for | 
themselves} 
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STONE’S WASTE PREVENTER WATER 
CISTERN. 

Messrs. STONE AND Co., of Deptford, appear to make a 
specialty of the invention of fittings for the prevention of waste 
in water under a constant pressure system. In THE ENGINEER 
of March 10th, 1871, we gave drawings and a description of an 
ingeniously arranged apparatus they had patented, adapted to 
constant pressure, by which a regulated quantity, and no more, 
could be drawn off each time the cock was turned. The inlet and 
outlet valves in the arrangement referred to are operated upon 
by a valve and piston rising, stopping, and falling in a small 
domed cylinder. Another waste water preventing apparatus,) 
adapted to constant supply, and applicable chiefly to water-closets,' 
has been just brought out by Messrs, Stone and Co, The mode 
of action in this apparatus is entirely different from that above 
referred to, as will be seen from the drawings we subjoin. | 

The cisterns to which the apparatus is fitted may, of course, 
be of any size required ; but the ordinary size is about 18in. long,| 

‘ 


Ww 


rr 


16in. wide, and 12in. deep, which gives a capacity of about two 
gallons. The cisterns are made either of galvanised wrought iron 
or of cast iron, with tapering sides and rounded corners, to re- 
duce risk of fracture. The essentially important features in this 
apparatus are the sliding socket inlet valve and the arrangements 
by which springs and the costliness and complication of the 
double chamber cistern are got rid of. Waste of water may result 
from several peeved + negligence, or defective 
mechanical appliances, in most instances it will probably be found 
in a combination of the two last. It would be fatal to a constant 
supply system, furnished from an exhaustible source, if the 
fittings permitted simultaneous inlet from the mains and dis- 
charge from cisterns and service pipes. The arrangements in 
this cistern for discharge and renewed supply give security 
that while watcr is being discharged af the cistern 
no more shall be let in, and, in so far as mechanical skill 
can accomplish it, the continuous wasteful flow of an indefinite 
quantity of water from the main is effectually prevented, the inlet 
valve being closed before the Mayne valve can be opened. It 
will be seen from the section of the inlet that the valve is attached 
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to the lower end of asocket, in which the valve stem, which is con 
nected at its upper end to the ball stem, is allowed to slide up and 
down freely within a certain space, without in any way affecting 
the valve ; when that space has been traversed the valve stem acts 
upon the socket, and causes the valve to be governed by the rising 
and falling of the ball, so that as its water flows in from the main 
it raises the ball and gradually closes the valve, until it reaches a 
certain point, when the pressure on the back of the valve forces 
and holds it on its seat, while by means of the sliding socket the 
ball stem can be raised sufficiently high to allow the discharge 
valve to be opened, so that the water can only run out after the 
ball-valve is re mange d closed, A moderate pull at the chain 
shuts the inlet valve, and a pull with a little more power opens 
the discharge valve; when the water has been run out of the 
cistern, and the pull is let go, the discharge valve is closed, and 
the ball stem and ball drop opening the inlet valve, and allowing 
the cistern to be refilled. The discharge, 1jin. diameter, has an 
ordinary flat valve, with four conical feathers as guides to lower it 
when closing. The union pipe, of iron or lead, is also 1jin. dia 
meter. The valves have seats of india-rubber, and are, with the 
other working parts, of brass. The apparatus seems of a kind 
little likely to get deranged or soon out of repair, and is so put 
together that the internal parts are very easily accessible. 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS 
MEN.—Mr. Thomas Webster, Q.C., F.R.S., has consented to read 
a paper before the members and friends of this institution, at the 
City Terminus Hotel, on Saturday, November 2nd. The subject 
of the essay will be “‘The Promotion of Practical Science and 
Technical Education,” &c. The chair will be taken at 8 p-m. by Mr, 
Joseph Newton, C.E., and the proceedings are expected to he of 
much interest to inventors, and the sitting will be almost a public 
one. 

On THE USE or ALUM For Woot Fasrics.—M. Havrer, pro 
fessor at the Verviers Polytechnic School, has recently investigated 
the action of alum when boiled with wool fibre. He found, 
according to Reimann’s paper, that small quantitics of alum leave 
in the interior of that fibre portions of hydrate of alumina, but 
that this deposit is cenmell again by using large quantities of 
alum. Hence it is that in treating wool with much alum 2 less 
strong and vivid coloration is obtained than when treating it 
with a less quantity. The hotter the bath and the longer the 
wool remains in it the greater the effect of the alum. M. Havrer 
thinks that this is caused by the presence of lime in the water 
used. The lime decomposes small quantities of alum, meanwhile 
larger quantities retain their saline qualities better. The lime in 
the water acts similarly to a reduction of mordant ; that is to say, 
it destroys the active power of a certain quantity of alum. Since 
it might have been supposed that the alkaline action on the alum 
was caused by the soap or soda still adhering to the washed woul, 
or to the ammonia developed in the process, M. Havrer washed 
the wool with diluted nitric acid, but he found, nevertheless, 
a decomposition of alum and a deposit of the hydrate of alumina 
in the interior of the fibre, the quantity of the deposit being 
smaller. The decomposition of the alum may be caused by the 
wool itself. According to Reimann the elements of alum are sepa- 
rated by dialysis. Probably the sulphate of alumina in the alum 
yields a basic sulphate, the overplus of the acid remaining in the 
surrounding water. Since the latter acts as a base to small quan- 
ties of acid, it is not surprising to find that the surrounding small 
quantity of sulphuric acid does not dissolve the basic sulphate of 
alumina deposited in the interior of the fibre. In constant con 
tact with water the deposit will yield part of its sulphuric acid, 
If larger quantities of alum are present this deposit of the basic 
sulphate is prevented, and basic combinations of alum are formed 
instead. The investigations of Havrer fully bear out the 
practical experiences hitherto made. It is well known that the 
use of alum as a mordant, like any other substance, is favourable 
only to a certain extent to the printing and colouring process, 
Beyond that limit the colours become less deep and less beautiful. 
Generally one-tenth of the weight of the wool is added in alum - 
30 Ib. of wool require 3 lb. of alum and 1500 Jb. of water. M. 
Havrer’s observations explain theoretically the fact that a larger 
quantity of mordant is not only a waste but an actual detriment 
in dyeing, which no amount of rinsing will afterwards be able to 
remove. 
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SALE OF ENGINES, BOILERS, VACUUM PANS, 
TANKS, GAS PLANT, &., AT THE LIQUORICE 
WORKS, FRODSHAM, NEAR CHESTER. 


In pursuance of our intention to keep our readers a S of 
the actual prices now being realised for steam engines, 
&c., we append a few particulars of those obtained at the ames 
the 18th inst. at the above mentioned works, When looking at 
peor it must be remembered that the plant was adapted to very 
cial uses, and this is one reason why we notice the sale pt d in 
that aspect we apprehend it will be considered to have sold well, 
whilst to purchasers to whose wants it was fairly suited there can 
be but little doubt that it was well worth the money paid. The 
auctioneer was Mr. Price, of Messrs, Wheatley Kirk and ‘Price, 
Manchester ; and the reason for the sale was, we understand, that 
in consequence of heavy duties on the raw it is found 
cheaper to manufacture the liquorice in Spain, as is now bei 
— and to export the finished article. 


a. Double-action force pump, by Farmer and Broughton, 
about 6in. cylinder, with clack boxes, large eccentric and rod for 
driving same from shafting, £12. 

135. Two gas retorts, with receivers, purifiers, and piping, very 
small, £18, 

138, Wrought iron gasometer, 16ft. diameter, 10ft. deep, three 
pillars, three stay ains, and twenty-eight weights, as fixed, 
£30. {Not been used for several years, 

167, Wrought iron canal flat, 65ft. over all, 11ft. wide, 3ft. 6in. 
deep, with thirty angle iron ribs on side, forming frame, £80. 
[This seemed a very good price, ] 

179. Powerful double-geared vacuum pump, to drive by power, 
mounted on massive A framing, cylinder about 12in. bore, 18in. 
stroke, 5ft. fly-wheel, fast and loose pulleys. The vacuum pump 
below, with piping, condenser, &c., is fixed on stone foundation, 
by Smith, of Glasgow, £55. 

180, Very fine table engine, by Galloway, inverted cylinder 
about 12in. diameter, and 22in. stroke, locomotive crank shaft, 
vacuum pump below driven direct from crank shaft, with con- 
densing cylinder, 8ft, turned fly-wheel 2 throttle valve, 
steam valve, Xc,, as fixed on stone, £108 

181. Very fine table engine, with vacuum ump, by Farmer and 
Broughton, with invert steam cylinder about 16in. bore and 
30in. stroke, on h independent entablature and 
columns. ‘The vacuum pump below, with cold water cistern, is 
worked from engine crank shaft direct. Fly-wheel turned for 
belt 8in, diameter, high-speed governors, equilibrium valve, Xc., 
as fixed, and stone foundation, £125, 

187. Large grinding mill, consisting of one pair of grey edge 
runner stones, 54in. diameter, l4in. face, moun on massive 
iron revolving pan 7ft, Gin, diameter, with wrought iron upright 
shaft, step bearing, top carriage and brasses, iron carrying shaft to 
edge runners, with adjustable sliding bearings, top driving wheel, 
feeder, &c., as fixed ; no woodwork, £22, 

188, ‘Pair of ditto ditto, £22, 

211. Large wrought iron copper lined vacuum pan, 14ft. long, 
6ft. Gin. adie. with 46 copper tubes, 2in. diameter, and 46 
internal ditto; large copper breeches pipe, vacuum gauge, large 

tap, 14ft. of Gin, cast iron steam piping, | feed and exhaust pipe, 
and mountings in i condition, £250. 

212. Ditto, 12ft. long, oft. Gin, diameter, two screw valves, 
vacuum gauge, 12ft. of Gin. pipe, 48 tubes, two taps, and mountings 
complete, £100, 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1741. Henry Metton Marspen, Don Saw Works, Hillfoot, Sheffield, 
‘*Improvements in the construction and manufacture of wool and 
other similar shears, and i in apparatus used therein, parts of which 
improvements are li to the production of improved blanks 
for solid weavers’ pickers’ and Y acnd plane irons.”—10th June, 1872. 

1053. Henry Giroup, Seine, Paris, ‘A new and improved rheometric 
regulator for gas burners. "28th June, 1872. 

1791. Henry Jewitt, Kentish Town, London, “A new and improved 
toy."—A communication from William W. Rose, New York, U.8.—20th 
June, 1872. 

2113. Henri Macaup, Great Portland-street, London, “ Improvements : a 
the manufacture of feather trimmings, and in apparatus therefor.” 
13th July, 1872. 

2198. JEAN Louis pe Necront, Boulevart du Temple, Paris, ‘‘ Improve- 
ments in stoppering bottles and other vessels.”—23rd July, 1872. 

2430. Epwarp THomas Hucues, Chancery-lane, London, ‘An improved 
system or mode of manufacturing cigars and cigarettes, in which the 

bunches or interiors are formed of cut tobacco, ——— all its qualities 
preserved, and the ends of the cigars which are put in the mouth 
made impermeable.”—A communication from M. le Comte Ed de 
Lannoy Clervaux, Rue du Progrts, Schaerbeck, Brussels, Belgium.— 
15th August, 1872. 

2476. AuGusTUs Detss, Plaistow, Essex, ‘‘ A new or improved gp ow of 
percolation for the purpose of extracti ig fatty, , and similar 
matters.”—-20th August, 1872. 

2502. Cartes O’LAUGHLIN LAMB PRENDERGAST, bese a Berks, 
“‘Improved means and apparatus whereby passengers in a railway 
— can communicate a signal to the guard and deiver 9nd August, 

2560, WiLL1AM Green, Birmingham, “ An improved apparatus for effect- 
ing the saving of fuel used ie domestic purposes.” —28th August, 1872. 

2613. Witt1aM DovucGtas, Pearson-street, Battersea, Surrey, “‘ Improve- 
ments in the manufacture of concrete blocks for building purposes, 
construction of sea walls, fortifications, piers, and other structures.” — 
3rd September, 1872. 








2882. ALEXANDER MELVILLE CLARK, -lane, ener. 
ments in bearings for spindles and shafts for the better lu! of 
the same.” — A communica from Charles Franklin 
—_ Edward Folk, Brooklyn, Kings, New York, U.8.—30th September, 


for ships’ ane A communication from Aimé 
i: Fans ; HAZatorn, Lant-street, Surrey, ey ements in the 
29 '‘REDERICK mprov 
construction of multitubular steam boilers.” 
Barvyetr and WILLIAM aes pearnis Baveee SLADE, 


production of disinfecting, a1 tnepie and ce liquids.” 
ant 
2915. Bristow Hunt, t ‘s-inn, Lor “ An improved 
method ,or process to be em 


in and ornamen 
Joseph Louis Wells and Thomas 
Ellwood Zell, 
= Le RowLanpbson, Liverpool, “An improved machine for 


ovis CwARLEs Henry Sovurnat, Leeds, Yorkshiic, “‘ Improvements in 
for ri the pa = of boots and shoes to the uppers, and 
and finishing edges of the soles and heels, and finishing the 


2919. James Barsour, Belfast, Antrim, Ireland, “Improvements in 
hack hey werd holders and in the mode of screwing the material to 
be erein. 

2920, Joun Saunpers and Josera Pirer, Cookley Ironworks, near 
Kidderminster, Worcestershire, ‘Improvements in coating tin and 
terne plates, and in apparatus employed therein 

2921, Witt1am Epwarp Gepoe, Wellin; zton-street, Strand, London, 
“ A new or improved hydraulic auto-mvtor motive power engine. me A 
communication from Victor Michel Loir, Faubourg St. Martin, Paris. 

2922, Witt1aM Epwarp Gepcox, Wellington-street, Strand, ’ London, 
“An improvement in feed surfaces for sewing or embroidering 

















machines.”—A communication from Emile Cornely, F 
Martin, Paris. 

2923. Cant Herricn Sremens, Great George-street, Westminster, ‘‘ Im- 
provements in ———. step-by-step instruments and apparatus for 
giving and receiving phic messages, and for communicating 
signals and controlling ro and agers apparatus on railways, also 
partly applicable to other signallin Og wil —Partly a communi- 
cation from Dr. Werner Stones, Be Berlin, German 

2925. Epwarp GrirritH BREWER, Chancery-lane, London, “ Improve- 
ments in machinery for ed cro of rivets, bolts, metal covers, 


and other articles —— ae g."—A communication from 
Jules Armand Le-Blanc and pA ean Vincent, Paris.—srd October, 


Oc?. | 25, 1872. 
Patents on which the Stamp Duty of £50 has been Paid. 
2989. Lovis AMAND Lanacn, Rue 8t. Appoline, Paris, “Closing and 
Shey a eg i 
oe _ i ay > EN, Sheffield, “ &e."—15th 
3065. iis Becesn, Rue de Penthibvre, Pris,“ Stopping bottles. "21d 
3003. Jars Macre, St. Sateen, Westminster, ‘‘ Breech-loading 
fire arms.” , 
3064. Henry Et Cumberland Market, Regent's Park, London, 
“Covers for bottles,” &c.”—21st October, 1869. 
7, CHARLES ERNEST SPAGNOLETTI, Paddington, London, “ Signals.”-~ 
th October, 1869, 
sou. ‘ALFRED Vincent N , Chancery-lane, London, ‘‘ Sacking for 
os E October, ise9. 
3041. WittiaM R Lake, 8 pton-buildings, London, ‘ Nuts for 
screw bolts.”—18th October, 1869. 
3187. Wrtuiam Rosert Lake, South ton-buildings, London, “‘ Coiled 
or volute springs.”—29th October, 1 
8157. Tuomas Moore, South Stockton on-Tao, Yorkshire, and CHARLES 
ArTuurR Heap, T Stockton-on-Tees, Yorkshire, 
“ Raising and lowerin weights,”—30th October, 1869. 
= THomas — anchester, ‘‘ Materials used for packing, &c.”— 
Th October, 1868 
3009, WitLiam FIRTH, a he; Viewforth, Edinburgh, N.B., ‘ Wheels 
of traction 5 20th October, 1 
3080. CHARLES Dentox Abrt, 8 thampton-b ildi , London, “ aie 
tiles or slates.”—23rd October, 1869. 
8121. Henry BERNOULLI Bartow, Manchester, “ Sietiis machines,”— 
28th October, 1869. 
$134. Janez James, Princess-street, Stamford- mags ‘ted “ Bending 
and jointing metallic sheets, &c.”—29th October, 1 
3049. Freperick Ricwarp ‘Wixpow, Baker- Lay Portman-square, 
London, “ Producing photographs in pigments.” —19th October, 1869. 
3057. JOHN Pampenncs CREASE, ea Southampton, Attaching 
to iron, &c.”—20th October, 1 
$114. Jonny WAKEFIELD, Seslinghen, Mie Bolts and pins, &c.”—27th 
October, 1869. 
3125. Witu1am Brookes, Chancery-lane, London, “ Electro-deposition of 
nickel.”—28th October, ‘1869. 
3471. RicwarD Hornsey and JAMES | Epwin Puiturps, Spittlegate Iron- 
works, Granth Li ping and mowing machines,”— 
30th November, 1869. 





Patents on which the Stamp Duty of £100 has been Paid. 

2678. Georce Davirs, a rg Lincoln’s-inn, London, “ Folding 
chairs.”—17th October, 1 

“e Francis Wise and Aint Fimo, Chandos-chambers, Adelphi, 





1872. 
2928. Joun WeeTMaN Hickman, Birmingham, “ Certain imp ts in 
taps or cocks for drawing off "fluids and liquids.” 
2929, Epwarp Gray, Kirkcaldy, Fifeshire, N.B., “Improved hydrostatic 
governors fer marine engines.” 
2930. Joun Gay Newton ALteyne, Butterley Ironworks, Alfreton, 
re, ‘Improvements in coe for the manufacture and 
refining of sugar and rum or other spirit. 
2931. vous NicHoLson, Poplar, London, and Georce Sxryner, Leicester, 
“A new or improved steam rator or boiler.” 
2932. GrorcE Burcu Carev, Hope Chemical Works, Hackney Wick, 
ndon, ‘‘ Improvements in the fittings of ships to be used to carry 
earth oil and other liquids.” 
2933. oo Wikia Rosert Lake, 8 London, ‘‘Im- 
in spindles for spinning machines, and in a tus con- 
nected therewith “a communication from David Hall Rice, Lowell, 


+h. rs ‘hysilat 








setts, U. 

see HAMILTON Nan Baryett and Witt1AM Bertram MitTrorDSLaDE, 
Gracechurch-street, London, “ Improved manufacture of fluids for 
deodorising and disinfecting’ p' 

2935. Wrnttaa CaRwoop, Queen-street, Finsbury, London, “ improve- 
ments in presses for embossing and printing, and in the mode of 
working the same.” 

2936. WicL1amM Epwarp Newton, Chancery-lane, London, ‘ Improve- 
ments in governors or apparatus for regulating the speed of steam or 
other motive power engines.”—A communication from Jean Armand 
Callaud, Paris. 

2937. WILLIAM Morrison and Jonn Mitcwett, Hadfield, Derbyshire, 
“Improvements in self-acting mules.”— 4th Uctober,, 1872. 

2939. Duncan McCott and James GILLEsrPiE, Paisley, Renfrewshire, 
N.B., “‘ Improvements in furnaces for the consuming of their smoke.” 
2940. THEODORE Kromer, Southampton- buildings, Chancery-lane, London, 

** Improvements in locks and latches.” 
2941. Grorce Rosse, Fenchurch- street, London, “‘ A medical preparation 
licable to the treatment of what is known as foot-and-mouth dis- 
ease in cattle.”—A communication from Jean Michel Brunet, Dieppe, 
France. 

2942. JaMES JENNINGS McComs, Live 1, “Improvements in metallic 
ties for cotton bales.”"—A communication from Frederic Cook, New 
Orleans, Louisiana, U.S. 

2943. EDWARD JouN Payne, Packwood, Warwickshire, and WiL.iiamM 
CiarkeE, Dudley, Worcestershire, “Improvements in converting or 

jally converting iron into steel.” 

2944. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in erg = | and drawing hammers.”—A communication from Marcelin 
Liogier, 

2045, » ab Dovsett, St. Petersburg, Russia, “Improvements in the 
means and apparatus for the transmission "and registration of tele- 

phic despatches.”—A communication from Pierre Kniaghininsky, 
Nicolas Sewastganoff, and Dmitry Dornowo, St. Petersburg, Russia.— 
5th October, 1872. 

2946. FREDERICK ay ter = Bilston-street, Wolverhampton, Staffordshire, 
“ An improved clip holder for the springs of road vehicles.” 

2947. Joun Macintosn, Bayswater, London, and Wit11aM Boacetr, 
Chelsea, London, “ Improvements in treating and applying animal 
membranes, and in constructing articles therewith, com vessels 
po contain air, and in valves for inflating the same, which valves are 

licable to other useful ay ae 
. Perer AITKEN, Glasgo’ arkshire, N. B., “* Anew or improved 
> cooking and eee Feuows or stove.” 

2949. FREDERICK | WILLIAM ye — Bate, and ge Epwarps, 


2951. JEAN Conrap ~ MEYER, do po Strasbourg, ‘Paris, “Im rove- 
ments in steam boilers, and in furnaces to be employed therewi 

2942. Ropert MALLET, Westminster-chambers, Westminster, and Henry 
ee, Newcastle-upon-Tyne, “Improvements in effecting the 
massing or agglomeration of mineral substances.” 

2953. WILLIAM oe White Lion-street, Pentonville, London, ‘ Im- 











2674. ALLEN RANsOME, King’ ‘s-road, Chelsea, London, ‘ its in 
pee A machines.”—A communication from John Miihards Phila- 

elphia, 

2676 JAMES CRABTREE, Liversedge, Yorkshire, ‘‘A new or improved 
apparatus for and means of winding weft on the pins of shuttles of 
looms for weaving so as to dispense with use of bobbins and spool 
tubes.” —9th September, 1872. 

2712. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in effecting the purification of cast iron, malleable iron, cast 
steel, and malleable steel, and other metals or alloys.”—A communi- 
cation from Jean Baptiste Lucien Forquignon, Nancy, France, and 
Leon Michel Ehrmann, Paris.—12th September, 1872. 

2746. EpwaARD THOMAS Hucues, Lyme A -lane, London, “ The treatment 
of = and washing liquors used in scouring or cleaning wool by 
— ryta or strontia.”—A communication from Louis Gustave 

Ghilain Daudenart and Edmond Verbert, Rue du Progrés, Schaerbeck, 
Brussels.—16th September, 1872. 

2784. ALFRED Vincent Newton, Chancery-lane, London, ‘ Improve- 
ments in air engines.”—A communication from Charles Philo Leavitt, 
New York, U.8S.—19th September, 1872. 

2794. Micnae. Henry, Fleet-chambers, Fleet-street, London, ‘‘ Improve- 
ments in the mode of and apparatiue for propelli ships and other 
vessels.” — A communication Salvatore mo ti and Ruggiero 
Petvini, Boulevart St. Martin, Paris.—20th September, 1872, 

2798. FRANCOIS Lepacg, Crown-street, Soho-equare, London, “ Improving 
the construction of horseshoes by the application aa Brooves to the 

terior portion of the horse’s shoe, tion of the 
ect, and ae correcting such contractions when they already exist.”— 
21st ” September, 1872. 
2802. CHARLES WASSALL, Birmingham, ‘‘ An improved dress “4 





safes, cash- -boxes, jewel-boxes, and other similar recep- 
tacles for valuable property.” 
2954. James Bartey, Upper Whitecross-street, St. Luke’s, London, “ Im- 
provements in the “es of water to water-closets a ts, urinals, and other 
laces, and in apparatus therefor.”—7th October, 1872. 
2005. ARTHUR AUCKLAND COCHRANE, Westminster, “ Improvements in 


2957. Joun Bucnanay, Soonats, Renfrewshire, N.B., ‘‘ Improvements 
in the propulsion of 8 a 

2958. SAMUEL Brooke, Brighouse, Yorkshire, ‘ Improvements in carding 
engines.” 

2959. Witt1AM LorBeRc, North Bow, London, “A new or improved 
process for the manufacture of soap. 


hi for 


and Ewyocu HARRISON Aypoy, Wandsworth, Surrey, 
“ Steam boilers.”—16th October, 1865 
2726. James WRIGHT, Satna, Throgmorton-strect, London, 
“ Utilising the liquors used in in the treatment of straw, &c.”—2lst 
October, 1865. 
2776. THomas Brown Jorpon, Milton aa. South Lambeth, Surrey, 
“ Generating steam in combined vertical cylinders.’ "28th October, 


1865 
2787. James Hrvxs and Josern Hixxs, Birmingham, ‘‘ Lamps.”—28th 


October, 
3112. path Srrart, St. James’-road, Bermondsey, ma “ Producing 


fibres from various fibrous plants, &e, ah December, 1 





Notices of Intention to Proceed with Patents. 

1723. James Joun Harrop, Manchester, and Wit.1am Convert, Brad- 
ford, “ Puddling iron, &c.”—7th June, 1872, 

1741. tieeer & MELTON MARSDEN, Don Saw Works, Hillfoot, Sheffield, 
“Shears, &c.” 

1743. Ocrave Do EN, Rheims, France, “Preparing and utilising coffee.” 
—10th June, 1872. 

1759. Wittiam Eacott, Featherstone-buildings, London, ‘Improved 
advertising apparatus.” ”— A communication from George Wilson. 

1760. WALTER OLive Patmer, Clapham-road, Surrey, ‘ Signal lamps.” 

1761. James Farmer, Salford, “Stretching, drying, and ageing woven 
fabrics.”—11th June, 1872. 

= Baw WALTON Kenyon, Accrington, ‘‘ Healds for looms for 


g.” 

1709. "jouuan Dupont, Liverpool, “Treating certain plants for the pro- 
duction of filaments and fibres.”—12th June, 1872. 

1786, Jesse GoutpsmirH Rotts, Clapton-place, Clapton, London, “ Elec- 
tric insulators.” 

1790. JoserH Stupss, Manchester, “ Reels for winding yarns or threads 
into hanks.”—13th June, 1872. 

1794. GeorGce Wvixz, Jor Jan- -gate, Macclesfield, ‘‘ Treating felted cloth.” 
—itih June, 1872. 

1808. Jonn James Stott, Preston, “ Revolving collars for spinning, &c.” 
—Lith June, 1872. 

1822, Micne Dovusett, Berners-street, Londun, “Transmitting tele- 
graphic despatches, &c,.”—A communication from Pierre Kniaghininsky 
and Nicolas Sewastganoff Dmitry Dornowo. 

1823. NapoLeon Fetix Boreiko pe Cxopzko, Rue de Babylone, Paris, 
“« Furnaces.”—17th June, 1872. 

1831. RicHARD FeELLOWEs am} Herbert-street, London, “‘ Pen, pencil, 
and crochet-needle holders, & 

1835. RIcHARD ALPHAEUS ainan, Manchester, ‘‘ Measuring liquids.”— 
18th June, 1872. 

1843. Georce CLARKE OGLE, Ripley, ‘ Mowing and reaping machines.”— 
19th june, 1872. 

1915. WiLt1amM Harvit, Glasgow, N.B., ‘‘ Lenses and lamps.” —25th June, 


1872. 
1953. Henry Grroup, Seine, Paris, ‘“‘Rheometric regulators for gas 
meters.”—28th June, 1872. 

2154. CHARLES GRAY Hitt, Nottingham, “ Goffering, fiuting, and crimp- 
ing fabrics.”—18th July, ‘1872, 
ett WILLIAM Ropert KE, South ton-buildi London, “ Hoists 
em, elevators.”—A communication from Thomas Silver.—22nd July, 
872. 

2228. Cuan | Same, Dublin, “‘ Central-fire breech-loading cartridges.” 
—26th July, 1: 

2275. Robert Hutton, Baxtergate, Whitby, “Stove pipes for furnaces.” 
—30th July, 1872. 

2300. ExizapeTH Norman, Bayswater, London, “Sewing machines.”— 
lst August, 1872. 

2309. CHARLES RicHARDSON, Gracechurch-street, London, ‘‘ Looms for 
weaving.”—2nd August, 1872. 

2356. JAMES SABBERTON, Great Portland-street, London, “Ventilating 
railway carriages.” 

2363. 0 yeas Morris, Ulverstone, “ Revolving shutters.”—Sth 
Auguat, 18 

2408, JosHva Horroy, Glasgow, N.B., ‘‘ Cooling the tools for turning and 

« planing metals.” 

2433. JoHN Henry Jonnsoy, Lincoln’s-inn-fields, London, ‘“ Pro- 
pelling boats.”—A communication from Christopher C. Brand. 

2441. Jonn Henry Jonnson, Lincoln’s-inn- fields, London, ‘Sewing 
machines.”—A communication from the Wilson Sewing Machine 
Company.—l5th August, 1872. 

2546. ALEXANDER MELVILLE Criark, Chancery-lane, London, “ Fire- 
arms,”— A communication from John James Byers.—27th August, 1872. 








2960. a RENDER, Sumebetiee, “Improvements in 
jour. 
2961. Jonn WILKINSON, jen SAMUEL FILLINGHAM, and ap eh omen 
St. Helen’s Mills, Yorkshire, 








2006. ANDREW JACKSON REyNoLps, Southampton- -buildings, London, 
llth & 872 


steam 
ons. Joun Henry Jounson, Lincoln ‘sinn-ficlds, London, “ Purifying 
cast iron, &c.”—A comm' Lucien For- 





apparatus for scouring preparing for printing, bleaching, deaming, 
aon, and beaming worsted, woollen, or other - 

2962. Tuomas Cox and WILLIAM Ho.tanp, Birmingham, ‘‘ Improve- 
—_ in ~ =f manufacture of runners and top notches for umbrellas 


2963. Cg amy a Birmingham, ‘I rovements in machinery for the 
manufacture of rivets, ae genes 
2064. Henry LarkKIN, Theyd ion Gernon, Essex, ANDREW LEIGHTON, 
—_ Castle-street, Liverpool, and Wituiam Waite, Thurlow-road, 
pe ey Middlesex, ‘‘ Impr its in the p tion of iron and 
—8th October, 1872. 
2068. inoue JosEPH BERNARD, ery ve de Strasbourg, Paris, ‘‘ Im- 








2810. RupotpH WAPPENsTEIN, City-road, London, “ ee in 
——- to be used in oo. with mechanism for oF a gener | and 


icating the number gm pean omnibuses, 
steamboats, theatres, and similar places. hore : 872. 





2822, CAMPBELL Morir, 8 buildi hr 
ments in the reclamation of materials em employed in the manufseture 
of di-phosphate and tri-phosphate of lime. Gere , 1872. 

Hick street, Laeanyy L 


2838. Puiuie Jonn Davies, Campsbourne-terrace, 
Middlesex, “An im ed regulating 
liquids.” —-25th 
2846. Joun a. Manchester “9g _ 
and locking railwa; signals.’ — . 
, rood, Clapham 


controlling 
2848. Ropert HENELADE eer e Meyrick-: Junction, 


jucing and using surface blocks 
for line and ph: = perm r-herd nature, 
. haftesbury-road, Mere, Wilts, “ Improvements its in 
and loading hay into wagons, and apparatus therefor.” — 27th 
“Beptemter, 1872, 


and snot apparatus for 
emets in aj tus for 





ments in the construction of 
2072. James Kenyon, Blackburn, Lameushie, “Improvements in the 
a 6g and construction of fire-grates for domestic pw 
x ich —- are also were to fire-grates of the ordina 








are. > apa TANNER, Live ts in the fact 
of artificial caherent —9th | 
Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2970. Bensamrn JoserH BARNARD MILLS, Southampton-buildings, London, 
“Improvements in electro-magnetic clocks.”—A_ communication from 
= Monroe Davis, Cincinnati, Hamilton, Ohio, U.8.—9th October, 

2994. Grorce Hasettine, South buildi om Ph al 


ments in machines for sewing giles, or 
>  ~ cuca tren tae Deborah fk pa York, U. TTB ack Retsber, 











from J 

and Leon Michel Ehrmann. —12th , September, 18 1872. 

2740. _oo Rosert Lake, South ‘+ 4a “Stuffing 

* ay ”—A communication a John Langdon Kendall.—14th 

2781. Witttam Rosert Lake, Soutl ton-buildi London, “‘ Button- 

hole se machines.” — A communication from Amos Lawrence 
Wood.—19th September, 1872 

2790. Rosssr 61 Stone, Liverpool, “Improved artificial fuel.” — 20th 


1 
2806. CHARLES , ae Morcan, Rose Cottage, ange Plymouth, 
“PF, for window sashes, &c.”—23rd September, 187 
2829. JouN Suretps, Perth, N.B., “Combing fringes of textile fabrics, 
and in the machinery or apparatus employed therefor.” 
2839. GeorGE SinGLeTON HILL, Derby, “‘ Obtaining motive power, &c.”— 
desea tie Staines, “ Oxidising ofl, and in machin 
2845. EDERICK WALTON, ? oil, an machinery to 
be employed for that put : Zz 
=e. = Weiowraax. Hannisox and ALFRED rye Harrison, 
‘olborn, London, *“ atmospheric gases 
for ting and hea '—26th September, 1 
2851. WittiaM Epwaprp WILEY, Tenieghet * Metallic. pens and pen- 
eabh Joux Horr, Hochdslo, Lancashire, “ Drawing of flat or nearly fiat 
. Joun Ho cr, = of fiat or 
or of f roe wire.” 
= ILLIAM HENRY Hackixo and Sag wage = Hackxine, Bury, a 
ALLISON, Bolton, “ Improvements in sizing machines, of which 
are applicable to drying machines for yarn and textile fa 
2859. Joun Cain, Upper a ee Bermondsey, ‘im. 
“Constructing of enclosed dust bins for domestic and 
other purposes.” 
2867, Isaac Buive Harris, Castle Mills, Fountainbridge, Edinburgh, 
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N.B., “‘A new or improved material for use as packing for the piston- 
rods of steam engines, &c.”—28th September, 1872. 

2872. Corin Houston, Glasgow, N.B., ‘“‘ Appliances for regulating the 
speed of steam engines.”—30th September, 1872. 

2336. Grorce RypiLt, Grove House, Dewsbury, “ Hydro-extractors or 
centrifugal machines,” 

23¥7. Henry Bessemer, Denmark Hill, Surrey, “ Sea-going passengers’ 
steam vessels.”—Ilst October, 1872. 

2923. Cant Herricn Siemens, Great Goonge-irest, Westminster, 
“Giving and receiving telegraphic messages, ”— Partly a communi- 
cation from Dr. Werner Siemens.—3rd October, 1872. . 

2044. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Shingling 
and drawing | s."—A com ication from Marcelin Liogier.— 
5th October, 1872. 

204. Henry Larkin, Theydon Gernon, Anprew LeicuTon, South 
Castle-street, Liverpool, and Wituiam Wuite, Thurlow-road, Hamp- 
stead, ‘Iron and steeL”—Sth October, 1872. 

£070. BexJaAMIn JOSEPH BARNARD MILLs, Southampton-buildings, London, 

** Electro-magnetic clocks.”—A communication from William Monroe 


Davis. 
2072. James Kenyon, Blackburn, “ Fire-grates.”—0th October, 1872. 





All persons having an interest in any one of such applications 
should leave particulars in writing of their objections to such a tions 
at the office of the Commissioners of Patents, within fourteen of its 
date. 


List of Specifications published during the week ending 
19th October, 1872. 


406, 4d,; 631, 6d.; 654, 68.; 674, 8d.; 675, 18.; G77, 1s.; 684, 10d.; 686, 
8d.; G91, 8d.; 695, 10d.; 696, 10d.; 700, 10d.; 708, 1s.; 714, 18.; 723, 4d.; 
724, fu.; 725, 4d.; 726, 10d.; 727, 1s.; 728, 10d.; 729, 4d.; 730, 10d.; 734, 
4d.; 735, 8d.; 787, &d.; 738, 10d.; 739, Sd.; 740, 4d.; 741, 4d.; 742, 1.; 
743, 4.3 746, 4d.; 747, 4d.; 748, 4d.; 749, 4d.; 753, 4d.; 758, 4d.; 765, 
4d.; 771, 45 772, 4d.; 774, 4d.; 778, 4d.; 779, 4d.; 782, 4d.; 789, 8d; 
7M, Is. 4d; 793, 4d.; 794, 4d.; 796, 4d.; 801, 4d.; 812, 4d.; $15; 4d.; 
1090, 8d., 2050, 6d.; 2135, 8d.; 2200, 1s. 2d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioncrs of Patents, 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1025, W. E. Newton, London, “Regulating the speed of steam engines.” 
—aA communication,—Dated 6th April, 1872. 

This invention consists mainly in the application of a pendulum (such 
as is usually employed for clockwork movements) for regulating or 
governing the speed of motive power engines. 

1034. A, FrrepMaNnn, Vienna, ‘Collecting sediments of tubular steam 
boilers.”——Dated 8th April, 1872. 

The principle of this method is to establish in the current of the cir- 
culating water of locomotive boilers, and of tubular steam boilers gene- 
rally, a chamber which is entirely separated from the mass of the water 
of the boiler, and which is so large and so connected with the boiler that 
the water from near the bottom of the barrel enters the said chamber 
with the great velocity of the current, loses its velocity in this chamber, 
deposits thus its sediments in this chamber, and is therefore in a puri- 
fied state when it leaves the chamber and enters the remaining part of 
the current to flow into the fire-box. 

1038. J. H. Mitts, London, “ Generating heat by the combustion of gas.”— 
Dated 8th April, 1872. ° 

The novelty of this invention consists in the general construction of the 
apparatus as described in the provisional specification. 

1039. J. H. Mrius, London, “‘ Steam boilers.”— Dated 8th April, 1872. 

The novelty of this invention consists in the a construction of the 
boiler as descri! in the provisional specification. 

1077. J. H. Jounson, London, ‘‘ Steam engines."—A communication.—Dated 
llth April, 1872. 

This engine ists of two concentric cylinders, the inner one being pro- 
vided with radial sliding diaphragms, which fit inside the outer cylinder, 
whilst the outer cylinder is formed with internal stops or projections 
which act as pistons. The steam enters and leaves by openings made in 
the sliding diaphragms, and the engine may be arranged either for the 
outer cylinder to revolve, giving off the power by a strap, whilst the 
inner une is stationary, or vice versd. Rotary disc valves fare employed 
worked by gearing from the rotating cylinder, and in addition to these 
are variable expansion disc valves. The diaphragms are slid in and out 
so as to pass the pistons by means of cam grooves in the end covers of 
the outer cylinder. 

1101. A. Litty, Stockton-on-Tees, ‘* Lubricators or steam greasers.”—Dated 
13th April, 1872. 

Improvements consist in constructing a close vessel with a narrow 
neck or orifice which communicates with the steam pipe, the supply of 
lubricant to the cylinders and steam to the vessel being regula’ by a 
disc valve fixed in the orifice, and having one or more openings through 
its face. Instead of the dise valve an ordinary slide valve or cock is 
sometimes used having openings at the same or different heights in the 
oritice of the vessel. 





Class 2.—-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1004. B. Hunt, London, “ Indicating the speed of railway trains.”—A com- 

munication.—Dated 5th April, 1872. 

This invention relates to certain improved means or apparatus for indi- 
cating and registering the speed of railway trains, also applicable to other 
similaruses. The speedis tered or reported on a strip of paper which is 
wound on a “ paper-pulley ” and drawn therefrom at a regular rateor speed 
by means of clockwork, which, after receiving the report, is wound up bya 
self-coiling ‘‘ report pulley.” The apparatus is actuated by compressed 
air, by which, at (say) every revolution of the axle of the car,orlocomotive, 
«c., to which the apparatus is applied, two report pins are caused to 
make marks, punctures, or impressions on or in the passing strip of 
paper, and in such amanner that one of them registers with the minutest 
aceuracy the velocity of a train at every moment with regard to its 
amount as well as with regard to its uniformity, whilst the other registers 
with the minutest accuracy the duration of the time a train is in motion 
as well as the time of its stoppage. 

1057. A, 8. Gurrmann, London, “ Protection of outside passengers of omni- 
buses.” —Dated 10th April, 1872. 

The novelty of this invention consists in providing a shade or covering 
on the outside of omnibuses, tramway cars, and such like public vehicles, 
for the protection of outside passengers from the weather. 

1071. J, Heservet, Londen, “‘ Working brakes in railway trains.” —Dated 
11th April, 1872. 

This invention relates to the arranging, constructing, and operating of 
brake apparatus for railway carriages worked by a drum which is caused 
to revolve, by friction when it is brought in contact with a drum fixed on 
a carriage axle. The improvements apply chiefly to the mode of mount- 
ing and cting the operating drum with suitable levers, rods, and 
catches, by which it can be readily brought into operation or released, 
and when in operation made to — effectually, and to the system of 
communi: cords, chains, and rods, by which the brakes are put on 
ly the rg ver or by a guard or passenger and also automatically 
oat the train separating or a carriage breaking down or running 
off the line. 

1004. J, Lipprseron, Liverpool, “ Tramway cars, omnibuses, and other 
passenger carriages, parts of which may be used to record the number of 
persons entering or leaving public buildings and other places.”— Dated 
12th April, 1872. 

A turnstile, the arms of which are ingens | that they deflect 
on a semi-rotation, and by which the turnstile can be reversed without 
recording. Brakes cages of being acted on at either end of the car to 
which they are app! on either set of wheels, ic., right er left, or both 
(simultaneously). 





Class 3.—FABRIGCS, 
Including Machinery and Mechanical 


connected with 
, Manufacturing Dyeing, tinting, and Dressing 
Fabrics, &c. 


1001, J. Rewwors, Belfast, “Roving oF slubbing frame.” —Dated oth Aprit, 
872. 
The First improvement relates to driving the bobbins and regulating 


' their take-up motion by the new construction of expanding pulley, to be 


| driven by flat straps or bands. This improvement is also applicable in 
other cases. The pulley consists of two double discs, between which 
are transverse rods to form the circumference, whose ends are received 
in curved slots in the discs. The discs are adjusted on their shaft by 
means of a sleeve, so as to bring the transverse bars nearer to the centre 
or further therefrom, and so contract or expand the pulley. Secondly, 
the improvement relates to a contrivance for reversing the motion of the 
bobbin lifter instantaneously, which consists of a sliding arm mounted 
on the bobbin lifter shaft, for throwing a pinion alternately into gear 
with wheels on said shaft. Thirdly, the improvement relates to a method 
of conveying motion to the bobbin shafts at two or more points in order 
to lessen their torsion. The motion is transmitted by gearing of different 
pitches to prevent back lash. 


1024. J. Worra.t, Manchester, “ Process of scouring, dyeing, washing, dc.” 
—Dated 6th April, 1872. 

The object of this invention is to economise the labour and time now 
expended in the scouring, bleaching, dyeing, and washing, and drying of 
piece goods. This end is attained by subjecting the goods to the several 
operations, or to such of them as may be required to be performed, while 
in a distended state, and while receiving a rapid rotary motion. 


1035. T. Nutrine, Rhode Island, U.S., *‘ Bpinning wool, &.”-—Dated 8th 
April, 1872. 

The nature of the said invention may be said to consist in a helical 
driver open at top and provided with a single screw thread or two of such 
on its inner surface, and arranged and combined with a set of drawing 
years and a thread guide and their rotary carrier. Also in the combina- 
tion of a whorl, an oil receiver, a bolster, a helical driver, a spindle, 
another whorl and its shaft. Also in a gear carrier provided with a 
movable pivot, and a spring or springs applied to it, and one of its 
drawing gears arranged within such carrier, Also in a sliver guide, a 
gear carrier, «a set of drawing gears arranged in the latter, their shaft and 
its whorl, and a helical driver, its whorl and bolster combined, and 
either provided or unprovided with an oil reservoir applied to the carrier 
whorl, all being substantially as described and represented in the said 
complete specification. 


cotton, de., to machinery used in preparing, manufacturing, or finishing 
of the same.”—Dated 8th April, 1872. 

This invention relates to machinery or apparatus to be used for regula- 
ting the supply of cotton or other fibrous material, and is designed for 
the purpose of varying the speed of wheels or rollers or other parts of 
machinery where a variable speed is required by an improved arrange- 
ment of mechanism which occupies less space and is more simple and 
effectual than that hitherto employed. 


1042. T. Mircnet, Cullingworth, Yorkshire, “ Doubling and twisting two or 
more yarns or threads of fibrous substances.” —Dated 8th April, 1872. 
Cutting or forming a series of notches in the external angles of the 
rollers or bosses of the doubling frames, which notches as the bosses 
rotate engage with or catch bold of the thread or yarn and lift it upon 
the surface or periphery, and thus place it between the top and bottom 
rollers as required. 


Dated 8th April, 1872. 

This invention relates to improvements on an invention for which 
letters patent were granted to the patentee bearing date (ctober 19th, 
1871, No. 2792. Beneath the channels in the end frames the patentee 
places rollers whose bearings are in arms carried by the raceway, to enable 
the belt to deposit the shuttle carries in such channels and receive them 
therefrom. The belt wheel is mounted on a vibrating shaft hung ina 
swivel bearing and in a sliding bearing, and receives rotary motion 
from one of two bevel wheels affixed to a rotating tube loosely embracing 
the rotating shaft which gives motion to the batten, a bevel pinion on 
this vibrating shaft gearing with one of these wheels, so that by motion 
imparted to the sliding bearing the belt shaft can be carried in contact 
with one or other of the bevel wheels to turn the belt in one direction or 
the other. The revolving shaft which operates the batten has a crank 
and wrist pin working in a slot extending diametrically across the face 
of a wheel driven by a revolving pinion, said wheel being slightly eccen- 
tric to the axis of the shaft, so that the motion of the latter will not be 
equal, and the shaft which moves the frames being connected by gearing 
to said shaft, their motions wili be in the requisite relation to each 
other. The rotating tube before mentioned also has a crank whose wrist 
pin fits in said groove, its motions being therefore also alternately fast 
and slow. The inventor is enabled by these improvements to produce 
a positive motion loom with a suitable number of shuttles capable of 
weaving many coloured fabrics. 

1059. W. THornton, Nottingham, “ Machinery for 
Sabrics.”—Dated 10th April, 1872. 

This invention consists in the employment of circular knitting 
machines in which needles with hooks or beards at both ends are used, 
each such needle having a long hook or beard at one end, and a shorter 
hook or beard at the otber end ; the improvement consists in so arranging 
the thread guides and feeding wheels, or their equivalent, with respect to 
the needles, that the thread will be Jaid on the long hooks of the needles, 
which will retain the previously formed loops, and under the short hooks 
of the alternate or remaining needles, which alternate or remaining 
needles will throw off the loops previously formed, new loops being 
farmed on them in the usual manner, while the long hooks will not take 
any fresh thread, but will be slid from under the thread laid on them, 
leaving such thread forming along loop upon the surface of the fabric. 
1069. J. Worratt, Manchester, and J. Kersuaw, Wadsworth, Halifax, 

Yorkshire, ‘‘ Apparatus for scouring pile fabrics.” —Dated 11th April, 
1872. 


looped or knitted 


vided with a series of guide rollers mounted transversely, and in two 
lines, the lower line being within the tanks near the bottom, and the 
upper line above the tanks. The fabric to be operated upon is led under 
and over these series of rollers, which hold it at tension while passing 
through the liquor in the tanks, which are severally provided with rotary 
beaters. 

1070. J. Worratt, Manchester, and J. Kersnaw, Wadsworth, Halifax, 
Yorkshire, ‘‘ Apparatus for jinishing cotton cords.”—Dated 11th April, 
1872. 

Instead of (as heretofore) raising the flattened pile of cotton fabrics 
while in a wet state in one machine, and transferring it thence to the 
drying machine, the inventors propose to combine the two operations, and 
thereby to obtain a raised and rounded pile which will not be liable to 
injury in the folding and packing of the goods. 

1074. H. Asuwortnu, Walsden, Lancashire, *‘ Spinning or doubling cotton, 
cc.” —Dated 11th April, 1572. 

This invention relates to improvements upon a former invention for 
which letters patent were granted to the inventor bearing date the 19th 
day of Jauuary, 1870, No. 165. The inventor employs the ordinary 
throstle and doubling spindle with a fixed wharve and with the flyer 
screwed on to the top in the usual manner as in the former case, He 
also uses the fixed and loose tubes as described in the specification of the 
letters patent before mentioned, but with certain alterations and im- 
provements which are designed with a view of allowing the drag upon 
the bobbin to be regulated at will, and also to accommodate itself to the 
variation in speed and in the tension of the thread produced by the 
increasing diameter of the bobbins as the g or doubling pro- 
ceeds. 

1078. H. A. Bonnevitte, London, “ Spinning wool, dc.”—A communica- 
tion.— Dated 11th April, 1872. 

This invention relates toa fixed spinning hine for sy ig wool, 
cotton, silk, and other fibrous materials, in which, First, the drawing 
and twisting of the thread are alternately operated; Secondly, the 
successive drawings take place by means of the twisting produced by one 
or more or several series of tubes; Thirdly, the alternate twisting and 
drawitig are operated by one single spindle, which winds and twists the 





— 





1079. H. A. Bonneviiie, London, ‘ Imitation paintings of tapestry.” —A 
communication.— Dated 11th April, 1872. 

This invention consists in using conjointly with mineral or vegetable 
colours prepared for this purpose woven jute, alone or mixed with flax, 
hemp, cotton, or one of these plants, on the surface of which the said 
colours are applied with the brush in the same manner as the ordinary 
colours are applied by the artist painters on to cloth. 


Class 4.—AGRICULTURE,. 
Including Agricultural — pau Implements, Flour 
, &C, 


1021. W. N. Nicnouson, Newark-upon-Trent, “ Horse rakes.”—Dated 6th 
April, 1872. 

First, an improved method of constructing the wheels by using on the 
ordina’ yy homey hay 4 é a r diameter, the — of the wheels 
being er to fit, being e 

cast iron. Secondly, a method of attaching the shafts by which 
the pitch of the teeth may be varied, by using cast bosses on the draught 
iron, having corrugated spherical prejections fitting into similar bosses, 
having ted spherical depressions on the cross bar at the back of 
the shafts; a bolt round which the shafts can be moved y= 4 
the cross bar and bosses, and on tightening a nut on this bolt the 
are held in any desired position. ly, an improved method of con- 
structing horse rakes in which the teeth are lifted by the onward progress 
of the horse by using ratehet wheels attached to the carrying wheels, 





1037. F. E. Saxsy and J. Winntnctron, Hulme, “ Regulating the supply of 


The apparatus consists of a series of tanks arranged in a line, and pro-, 


into which pawls connected with the rocking frame that carries the teeth 
can be Soouued. A stud projecting through the foot plate, or which can 
be actuated by a lever behind the rake, being depressed, acts upon a pair 
of rule-jointed links, unlocking or partly opening them, and at the same 
time causes the pawl to fall into the ratchet wheel, by which the rocking 
frame is partially rotated and the teeth lifted till the pawl comes in 


| contact with a cam fixed on the axle, when it is released and the teeth 


resume their proper position for raking. 
1065. L. A. Baprx, London, “* Deodorising human excrementiti vg 
Dated ilth Aprit, 1872. nibs ai ee ee re 
The novelty consists in placing three cases or shells one within the 


| other, and so making and arranging them that that the fluids contained 
| in the deposits are filtered through a chemical composition placed between 





the inner and second cases, which also deodorises the whole of the excre- 

mentitious matters, which then become a nearly perfect manure. 

aig N, Belfast, ‘‘ Apparatus for grinding grain.”—Dated lith 
pri, 

This invention consists in causing the contiguous grinding surfaces of 
the millstones employed to rotate in opposite directions. The faces of 
the oppositely rotating stones may be dressed in the ordinary way, and 
the stones may be placed horizontally or vertically. Three stones may 
be combined and placed cither horizontally or vertically, the middle one 
being driven in one direction and the two outer ones in the opposite 
direction. It is preferred to have the opposite rotary velocities equal, 
but thisis not essential. The stones may be driven by means of toothed 
gearing or by means of belts. 

1222. R. Maynarp, Whittlesford, Cambridgeshire, “‘ Portable machinery for 
husking and dressing clover, &e."—Dated 24th April, 1872. 

First, combining with a portable husking machine a riddler or jumper ; 
Secondly, connecting to the drum spindle of a portable husking machine 
fans or scoops to elevate the seeds and husks; Thirdly, the use of a 
curved reflector to destroy the momentum of the seed and deposit it in 
the receiver of a portable husking machine ; Fourthly, in constructi 
the receiver so as to rise and fall according to the we 
on deposited, and in so rising and falling to regulate the escape of 
them. . 











Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
1009. J. CocHran, New Barnet, Hertfordshire, “ Valves.”—Dated 5th April, 
1872. 


The invention consists in applying to the overflow pipes of water 
cisterns, &c., a valve, especially to prevent the escape of sewer gases, 
The valve is self-acting, opening as the water rises and closing more or 
less completely as the surplus water flows off by the overflow pipe. 
Apertures in the valve case then admit water above the valve, completely 
closing and sealing it. 

1108, W. Svence, London, “ Metallic covervngs for roofs and walls of 
buildings.” —A communication.—Dated 13th April, 1872. 

The covering is formed by pieces of zinc, copper, thin iron plate, or 
lead, each pierced with a rectangular hole, and furnished with a small 
sheath or staple in the same axis. These pieces are fitted on to the roofs 
or walls by means of specially formed nails or spikes driven into the 
same, and arranged in lozenge form. The pieces are formed with two 
sloping edges, making a plain moulding, the angular junction facilitating 
the oe of water just above and below the parts where the pieces are 
clasped. 





Class 6.—FIRE-ARMS,—None, 





Class 7.-_FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

1029 M. Ti-pestey, Wolverhampton, and M. Barnarp, Willenhall, near 

Wolverhampton, “ Door fasteners, d&c.”—Dated 6th April, 1872. 

This invention consists, First, in arranging the tools used for piercing 
and cutting the plates of door bolts, locks, and like articles, so that 
instead of all the holes in one plate being pierced at one stroke or opera- 
tion, the back holes of one plate are pierced at the same time and opera- 
tion that the front holes of another plate are pierced, thus enabling the 
distance between the front and back holes to be altered e same 
tools. And, Secondly, in using tools for preparmg the ends of necked 
and solid-ended round door bolts, shaped so as to throw the parts 
(hitherto at right angles to the bolt) at angles inclining outwards, and to 
form them circular in section. And, Thirdly, in arranging the cutting 
and punching tools for padlock plates in one piece or fixture, so that the 
plate is finished at one operation. 

1033. H. A. Lawrence and L. A. Lawnence, Lower Clapton, Middlesex, 
** Hata, bonnets, aad shapes, dc.”—Dated 8th April, 1872. 

The features of novelty of this invention consist in using two blocks, 
one fitting over the other, the outer one being open at both ends and 
furnished with gas jets for heating the block and drying and fixing the 
shape of the hat or bonnet to be fixed thereon. Another feature of 
novelty consists in so making the outward block as that the brim of a hat 
can be formed at the same time as the body of the hat. 

1052. A. Browne, London, “Improved glove sewing wachine.”—A com- 
munication.—Dated 9h April, 1872. 

The features of novelty of this invention consist of mechanical combi- 
nations which can only be explained by reference to drawings. 

1066. 8. C. Reep, London, “ Portable stretchers and bedsteads.”—Dated 11th 
April, 1872. 

This consists of a frame which opens out to form a bedstead or 
atretcher ; the sacking is rolled up on a roller enclosed between the two 
frames, and when closed up the apparatus is very portable, easily carried, 
or stowed away. 

1068. G. WinraM, Manchester, “Spring mattresses and seatings.”—Dated 
11th April, 1872. 

This invention refers to the construction of mattresses and seatings by 
waved strips of metal. 

1098. A. M. Crank, London, “* Machinery for blocking or pressing hats.” — 
A communication..— Dated 12th April, 1872. 

The machinery contains, as its principal features, a block to receive the 
hat to be pressed and a chamber for the fluid used in pressing (which is 
preferably water) provided with an elastic diaphragm. Beneath the block 
is a heating chamber provided with steam pipes communicating with the 
heating oo The liquid is supplied under pressure to the blocking 
chamber by a pump having two pistons, one for moderate pressure and 
the other for raising the pressure still higher as required. The blocking 
and heating chambers may be variously arranged in the machine. The 
heating apparatus is arranged for the employment of steam under expan- 
sion, being provided with an equilibrium valve for regulating the pres- 
sure toa nicety. This latter apparatus is also applicable for regulating 
the pressure of fluids and liquids generally. 








Class 8.—-CHEMICAL, 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1006. J. OrmeRov and D. Speirs, Waterfoot, Manchester, “ Red colouring 

matter.” —Dated 5th April, 1872. 

This invention relates to the manufacture of a scarlet colour especially 
applicably for woollen and felted goods. With about the following 
proportions the inventors have obtained very good results. They mix 
two pounds of lac liquor in two gallons of water, and add one and a-half 
pounds of thickening matter, to which is added two quarts of bark liquor 
at 12 deg. T. When cold, one pound of tin stals and one pound of 
oxalic acid are added to the mass, and the whole being then well mixed 
is ready for use. This colouring matter is employed in the ae | way, 
and by its use the patentees are enabled to print, pad, or dye woollen or 
felted goods at one operation, whereas by the colours hitherto used the 
goods have had to be subjected to two, three, or more operations before 
getting the shade required. 
1027. J. Wesster, Birmingh 

th April, 1872. 

This invention consists in carbonising wrought iron by passing through 
it, whilst in a heated state, coal gas, in bination with nitro or 
atmospheric air, thus converting the iron into carbonate of iron, 
spiegeleisen, or stecl. The gas is deprived by this operation of the bulk 
of its carbon, and the remainder is drawa off and fo: through melten 
metals, refining them and recovering them from their oxides. 

1046. H. A, Bonneviiie, London, “ Metals or metallic ores.”—A communi- 

cation.—Dated 9th April, 1872. 

This invention consists in an entirely new and improved mixed pro- 
cess, which allows to reduce by the dry way, but at a low tempera- 
ture, between 300 and $00 deg. Cent., as the cases change, the minerals 
to be treated, so as to separate on one side the precious metals not oxyd- 
able, and on the other oxydable metals from that moment easily and 
economically treated, and separated by the humid way. 

1051. J. H, Jounsoy, London, “* Treatment of animal and vegetable 

bstances.”—A tion.— Dated 9th April, 1872. 

This invention relates to a mode of treating flesh for articles of diet 

and obtaining fatty extracts therefrom ; also to the treatment of vege- 


, “Manufacture of iron and steel.” —Dated 
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table substances for preserving the same, and for the extraction of sac- 

charine mattor th m, an essentially in subjecting the said 

animal and vegetable substances to the action of hydrocarbons or hydro- 
carbon vapours in any convenient form of apparatus, by preference such 
an apparatus as is described in the specification of the patent dated 17th 

August, 1871, No. 2168. 

1054. E. Sonsraprt, Isle of Man, “‘ Manufacture of iodide of potassium and 
of bromide of potassium.”—Dated 10th April, 1872. 

This invention consists in operating upon the purified mother-liquors 
resulting from the treatment of sea-weed or of kelp, so as to obtain 
therefrom the iodine and bromine respectively in the forms of iodide of 
potassium and of bromide of potassi A ding to one J eme the 
solution is freed from sulphides, caustic or carbonated alkali is added 
thereto in certain proportions, and chlorine is passed through the liquid 
until the iodide present is oxidised into iodate. the addition of a 
soluble barium salt the whole of the iodic and sulphuric acids present 
are precipitated as iodate and sulphate of barium. e addition of sul- 
phate of potassium in solution briugs into solution the iodate of potas- 
sium, and this, when filtered, boiled down, and heated (preferably with 
charezal or sawdust), yields iodide of potassi Per ganate of 
svdium, or of potassium, or a hypochlorite may be used in place of 
chlorine to oxidise the iodide and jodate. If bleaching powder is used the 
barium salt may be dispensed with and the iodate of calcium treated 
with sulphate of potassium at boiling heat. In obtaining iodide of potas- 
sium from the alkalinated mother-liquors, electrolysis may be used as the 
oxidising agent. Chlorate of sodium or of potassium may be used to 
transform the iodide into iodate, and therefore act as the oxid 
agent. When the mother-liquors have been freed from ivdine the filte’ 
liquor may be treated as above described to obtain bromide of potassium, 
except that the permanganate process or the electrolytic process is in- 
applicable. Whether an alkali or calcic bromate is first formed, the 
bromic acid should be precipitated by a soluble barium salt. This process 
may be modified so as to plicable to ial products that contain 
iodine or bromine, or both. 

1062. H. Larxiy, Theydon Gernon, Essex, A. Leicuton, Liverpool, and W. 
Wuite, Hampstead, Middlesex, ‘‘ Production of iron and steel.” —Dated 
10th April, 1872. 

This provisional specification describes a method of obtaining wrought 
iron or stecl direct from the ore. The ore is pulverised, mixed with a 
suitable yuantity of carbon, roasted, and then raised to a welding heat 
and hammered. 

1063. RS W. Zencer, London, “ Purification of iron &c.”—Dated 10th April, 
1872. 

This provisional specification describes the removal of the phosphorus 
and sulphur from pig iron, &c., by means of the hydrates of the oxides 
: of the alkaline metals and the Spdeebes of the oxides of manganese and 
ron. 

1080. J. J. Boomer, Hammersmith, Middlesex, ‘Iron and steel.”—Dated 
llth April, 1872. 

This invention relates in part to the application of injection by pressure 
to materials used in the manufacture Pa ten and steel. These materials 
are all descriptions of metallic oxides, minerals, or metals, or carbonised 
substances, which are licable to the facture of iron and steel, 
either in a solid subdivided condition (however subdivided) by them- 
selves, or as admixtures, dry or mixed with liquids, or dissolved in 
liquids. This invention further relates to the construction and use of 
revolving or oscillating furnaces or vessels u the manufacture of 
iron and steel, and to certain ways of treating the charge, whether in 
revolving or other furnaces, for the said purposes. In carrying out 
Second part of the invention the applicant constructs the vessel of cast 
iron or of wrought iron, in one piece, or in ents or of acylin- 
drical, oval, square, rhomboidal, or hexagonal shape. en it is desir- 
able, as for [peg d or purifying, projections are made either in the 
shell or vessel itself, or by forming the initial or first lining accordingly. 
a and modes of proceeding as to the charge and charging 
are referred to. 


1#88. W. R. Lake, London.—A communication.—Dated 12th April, 1872. 

This invention consists in subjecting the cast iron, or articles manu- 
factured therefrom, after they have been made malleable by annealing 
when at a white heat, or at a point below that of fusion in a heated retort 
or close chamber or vessel, to the action of gases produced or generated 
from vegetable charcoal, and from gasoline or other product of petrol 
or from petroleum or other hydrocarbon or hydrocarbon oil. 
1089. J. ANDERSON, Newbuildings, County Londonderry, ‘‘ Refining iron, 

in obtaining malleable iron and steel, de.”—Dated 12th April, 1872. 

The refining is effected by introducing into a furnace hematite or other 
oré or oxide of iron sufficiently pure to withstand a high temperature 
without fusing. The oxide is heated without being reduced by passing 
through it an oxidising flame or a hot current of completely burnt gases 
or ous products of combustion. The iron percolates down, through, 
and over the surface of the heated oxide. The impurities from both iron 
and oxide will combine with a portion of the oxide to form a slag or 
cinder, which will be lighter than the iron, which will therefore leave 
the slag and reach the bottom of the furnace in a more er less purified 
state. If it is wished to purify the iron further, it is next run ay 
a similar furnace containing heated coke or charcoal. It may then 
run a second time poe the oxide furnace, and the alternate ig 
through columns of oxide and of carbon may be repeated until the iron 
is sufficiently pure. In order to remove the cinder or slag from the iron 
without diminishing its fluidity, the iron may be run through a furnace 
containing heated silica, alumina, lime, magnesia, or other suitable sub- 
stance, which, without diminishing the quantity of carbon in the iron, 
will attract the cinder slag from it. 

2250. T. GREENER, Darlington, Durham, and W. EL x.is, Gateshead, 
Durham, “* Manufacture of iron.”—Dated 7th October, 1872. 

‘This invention consists, First, in the use for the bottoms of heating 
or mill furnaces of ores or substances containing oxide of iron, or 
the equivalents of such substances; and, Secondly, in the method of 
securing the cinder obtained from the iron in the heating furnace by a 
dry bottom, and the use of such cinder for “‘ fettling” for puddling fur- 
naces alone or combined with other substances. 
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Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


1012. A. V. Newton, London, “ Obtaining and metallicising electrotype 
moulds,” —A communication.— Dated 5th April, 1872. 

This invention relates to an organised system of means for obtaining 
and metallicising electro moulds by treating the surface of the wax 
or moulding composition of which an electrotype mould is made in order 
to pre it for the reception of the impression ; metallicising the 
mould for the reception of the electro deposit by or with a mixture of 
plumbago or other metallic powder and water, 

2970. B. J. B. Muitus, “ Blectro-magnetic clocks."—A communication.— 
Dated 9th October, 1872. 

There are timekeepers now in use, miscalled electrical clocks, kept in 
motion by a Wound up weight or spring. In this class of clocks the 
clectric impulses are employed, not to propel, but for correction only of 
the secondary clocks or their primaries. e failure of these clocks to 
come into general use is attributable in part to the deterioration of 
electrical contact in the rheotome. This deterioration seems to be caused 
by the deposit of an dingly thin non ducting film on the contact 
surface of the rheot by the continued action of the spark, which is 
generated there at each interruption of the electric flow. The inventor 
sensibly reduces the spark, and, so far as appears, entirely avoids its 
deleterious consequences by immersing the contact points in a liquid 
solvent or medium, such as kerosene or other suitable liquid. Asan 
additional safeguard of this vital necessity of continued electrical im 
the inventor has contrived and adopted what may be called a 5) less 
current shifter. By this last-named expedient the above deleterious 
consequences are obviated through the entire sw ion of any sensible 
spark. Electric clocks proper are further lial to a failure of their 
rheotomes, They may onally to make electrical contact, or may 
by a kind of rebound make a double contact bya single impulse of the 
primary. Defective performance of the secondaries arises 
trom the action of atmospheric electricity, which is apt to derange the 
motions of such secondary clocks by moving them forward in advance 
of the time of their primaries. To obviate these two sources of error the 
inventor interposes between the electro-magnetic helix and the train of 
= which move the hands of the secondary clock a secondary 
** pulsator.” 








Class 10.—_MISCHLLANEOUS. 
Including all patents not found under the preceding heads, 
1002. W. R. Lake, London, “Railway rails."—A communication.—Dated 
5th April, 1872. 

The — ry be —s ate wnat in the ee on tot —— 
construction of cast ro ‘or the purpose utilising ag en 
= ethan quate of stat —— a. The rolls ad wt me we 

irregular and gradua! 0} to reduce 
ape S of a ohtet, bar, or rod bys series Taek compressions between 

ro. 


vl 
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sak 
we, .. Tipcomse, Watford, Herts, “ Cutting of paper.” —Dated 5th April, 
872. 
The invention relates to the employment of dri drums or pulle; 
the peripheries of which are formed in segments ~~ A of being expanded 
hy wedye-formed pieces operated by screw motion and on the 





withdrawal of the wedges by spring ure. These a or drums 

may = “ae si or combin When com opposite effects 

may lu e 

left-handed, both being driven together by ban: id 

pulleys. : 

1080. W. Watton and J. T. Fettows, Denton, Manchester, “ Machinery for 
rolling wire.”—Dated 5th April, 1872. 

This invention consists, First, in rolling two round wires in the same 
groove or in recesses formed in the circumferences of rollers, in order to 
produce at one operation two angle or other shaped wires of the required 
section. This invention constatajaleo in the peculiar construction of the 
compressing rollers for the above purpose. 

1014. W. Cay, Birkenhead, “* Tools for cutting and shaping metals.”—Dated 
5th April, 1872. 

The object of this invention is to admit of the cutting and shaping 
er used for turning, planing, and otherwise cutting and shaping 
metals being driven at a greater speed than heretofore. object is 
attained by keeping the cutting t or edge of the tool cool in an 
effectual manner by merely dro water on to the part of the article 
that is being operated upon. 

1016. G. T. BousrieLp, coe Treadles for sewing machines.”—A com- 
‘Pp 





munication.— Dated 5 


rie 





uced, and while melted pieces or lumps of 

other material are thrown into it, the molten mass cools, and these 

leces with their ends Lt jecting above the same. When this is done the 
urnace is ready for pu 


1055. E. G. Brewer, London, “ Improvements in tuyeres or tuyere pipes.” — 
A communication.— Dated 10th April, 1872. . 
This consists in making a number of blind holes in the tuyere of dif- 
ferent tengths, so that, as the tuyere wears down, hole after hole 
becomes exposed, and it is so known, as the holes open, how much of the 
tuyere is used, and when it is necessary to fit a new tuyere. Such 
tuyeres are used with “ Bessemer” converters. 
1056. J, Greene, London, “ Manufacture of types, logotypes, and phraso- 
types.” —Dated 10th April, 1872. 
The features of novelty which constitute the invention are twofold, 
ng 


that is to say, First, improved moulds for forming blocks for 
with reversed letters on the face of them, as whe wm for 


E 





1872. 
The claims in this complete specification are the rack bars h, h, 
by the spring foot plates i, i, in combination with the cog whi I I 
utches or pawls n, x, grooved ley ¢ and the fiy-wheel d, with its 
brake r, for the purpose set fo: 
—-. = 8. Wricut, London, *‘ Obtaining motive power.”—Dated 5th April, 


This invention relates to a mode of applying the ciple known as 
the “‘ hydrostatic paradox” to the obtai t of motive power for raising 





water or other purposes. 
sana Lake, London, ‘‘ Theodolites.”—A communication.—Dated 5th 
pril, 1872.. 
This improved theodolite consists of a quadrant, the bases and the arc 


of which are provided with scales ; those of the bases are in divisions of 
the twenty-fourth part of an inch, and the outer one of the arc has 
corresponding spaces in two equal divisions of 140 each, making in all 
280 each, being the twenty-fourth part of an inch, while the inner scale 
is laid off in degrees of the circle in the usual manner. This improved 
theodolite is extremely — in its construction, is easily handled, and 
may be emplvyed in the various uses for which theodolites are ired 
It combines ull the different surveyors’ and engineers’ instruments, the 
compass, the transit, the quadrant, and the level. 

1020. E. FELDTMANN, “ Improved universal mandril.”—A communi- 

cation.—Dated 6th April, 1872. 

The chief features of novelty in this invention are :—First, a mandril 
on this construction can be adaptei as well to boring as to turning. 
Secondly, it is solid and not complicated. Thirdly, with this mandril 
— of different diameters can be turned without the necessity of a 

hem to place beforehand, quently it allows the possibility o’ 
accelerating the speed of the work, thus diminishing the cost. Fourthly, 
this mandril can easily be taken to pieces and put ——- again, conse- 
quently it is very easy to clean, which is indispensable, ially when 
emery, colcothar, or other similar substances have been in the work. 
Fifthly, all parts of this mandril fit the hine, quently it can 
made with great accuracy, and very cheaply. 
1026. A. Pituine, Rochdale, L hire, ‘‘ Ventilating mines.”—Dated 6th 

April, 1872. 

This invention consists in ventilating mines by forcing air therein by 
direct action, and in apparatus for conveying the air to any part of the 
workings. 

1028. M. TitpEstey, Wolverhampton, ‘‘ Oven for annealing cast iron.”— 
Dated 6th April, 1872. 

The inventor uses a chamber lined on all sides and top and bottom 
with iron plates (wrought iron by paieenes, and between the said 
plates and walls or casings of brickwork he uses from lin. to 3in. 
thick of fine coal ashes or dust. A furnace is arranged on each side of 
the said chamber, and the heat passes first into an arched chamber 
above the top plate, then down the front plate along the bottom, rising 
at the back and thence away, so that all parts of the lined chamber are 
exposed to th With this oven no cans are 
required. 

1036. F. Hurp, Wakefield, and 8S. Finin, Leeds, Yorkshire, ‘‘ Excavating 
coal, d&c.”—Dated 8th April, 1872. 

This invention ists, First, in ting the cutters to an endless 
chain which passes over a small toothed disc connected to the cylinder 
of a compressed air engine or other motive power, and around a large 
disc toothed wheel supported in a radial arm; also in apparatus for 
moving the machine to and fro along the pit; also in an improved 
machine for grooving or undercutting coal or other minerals by means of 
two picks actuated by a P air cylinder and otherwise. The 
improvement in the permanent way for the rails of we panes A machines 
consists of a combined chair and sleeper which are held apart by tie rods. 
n=. 2 - -_crea London, “ Beating and aerating eggs, dc.” —Dated 8th 

pril, 1872. 
The novelty of this invention consists in the employment for the above 
of a hollow plunger fora’ to a certain height above the 
lower periphery in connection with a cylindrical vessel with a raised 
bottom to correspond with the concavity of the said plunger. 
1041. L. Herman and A. LaAvRENT, Quaregnon, Belgium, “Lamp shades 
made of porcelain, &c.”—Dated 8th April, 1872. . 

The lamp shades are made of any shapes and dimensions that may be 
required, and of China clays or of lithopanic or ceramic matters, and are 
formed in hollow moulds in the manner. As in the baking of 
wr porcelain the a ot ae in the kiln or holders, but for each 
shade the inventors employ a hollow support exactly similar in form to the 
shade to be baked. The sup; are formed in moulds or in the lathe, of 
similar material to that in the manufacture of The first 
operation is the piling or building up of the sev: parts, and this can 
be done either in the kiln or elsewhere, but in either case on the bottom 
holder, which is to be on the floor of the kiln, is a well-baked and 
coated support, which is covered by the first unbaked shade, cure bein; 
taken to make it central, and then on the first holder is @ secon 
holder, a support, and an unbaked shade, and so on to the height required. 
1044. W. R. Lake, London, “ Making paper, &c.”--A communication.— 

Dated 8th April, 1872. 

The said invention relates to the treatment of a vegetable fibrous 
material or cap’ rush straw or tule known as the sci lacustris. 
It is first cut into portions of convenient length and then reduced to pulp 
by grinding. This pulp is then subjected to the process ordinarily em- 
pn in manufacturing paper from other fibre. 

1045. W. Witttamson, London, “ Washing and wringing machines.” —Dated 


9th April, 1872. 
A new description of wash plate and a new method of fixing and 
ag it in washing ondinns t work with a reci; ting wash 
plate. A new a of frame spring and spring cap fe india-rubber 
roller wringing es. 
1047. W. E. Gepce, London, “‘ Feeding-bottles."—A communication.—Dated 
9th April, 1872. 

This invention relates to a feeding-bottle with ing com of 
a perforated ae lugs and an india-rubber which cap is 
secured on the bottle by a bayonet slide and a collar on the neck of the 
bottle. A glass tube ing through the cap and down centre of bottle 
su @ tube carrying the nipple is of india-rubber, 
with a glass bulb in the centre, and an aj tus is provided to permit 

This f bottle is modified for con- 
then used instead 














e heat from the furnaces. 








change of nipple at pleasure. 

venience in trav , a stopper with two lugs 

of a cap, this sto; ving a collar with two lugs taking into a groove 

inside the neck of the bottle. Some of the improvements may be applied 

to feeding bottles stopped in the ordinary way. 

a Deruam, Leeds, “ Manufacturing bricks.”—Dated 9th April, 
This invention relates to improvements in the machine for manufac- 

turing bricks, described in the specification of an i tion for which 

letters patent have been ted to Augustus Morand, 

the 8th Fe 1871, No. 325. This invention is 





: worm 
ale alaistebnn aoe is fixed on a sheft sup- 
Fetter Sue Sr thy sacks pes Go a a 
ion ie two w an ive 
required motion to the said shaft. é ; “ 
1050. S. Bennett, Manchester, “‘ Construction and fizing of cocks or valves 
ot high or low ure.” —Dated 9th April, 1872. 
¢ improvements consist in the employment of a metal chamber, part 
of which is 7 tly fixed between pipes or vessels, or is 
a reof, with a loose cock or valve inserted and secured 


, and 
Se seneeie past ot ee ae 
val without Louslte bina’ 
or valves wo w com ‘tion wil 
tha mete ports ith such separate 


~— > tome London, “‘ Lining rotary puddling furnaces.”—Dated 9th 
pri ; 

The material of which this im furnace is made is a com- 
pound of lime and oxide, or silliest trom or Pony Sok to 
which the patentee sometimes adds soda or potash or other alkalies, or 











a Aeseeary, as well as matrices for casting ordinary types, } 
casting upon the foot of such types, ypes, the sane 


oe alphabet, 
letters in the usual legible form of the alphabet, such improved moulds 
used with improved chases for the process of electrotypy, and a 
new! ot fadtying. frame in connection with a circular saw for the 

process of j gs 

processes now employed in the manufacture of such types, logo’ 
Secondly, improved insulators or separators, composed 
of a combination = — = ed poe pe be a in the Sn thn : 
process above refe , an greater accuracy nu 
and thereby effecting a greater saving of time and labour in the 
Justifying process than can be attained by the insulators now employed. 
1060. A. Fraser, Edinburgh, “ Distributing types.”—Dated 10th April, 


The action is effected through the agency of keys successively depressed 
@ groove up to a fixed stop, and 
tor h an in 
the bottom or side of the line it slides on its broad side down 
a distri! plane, inclin between 60 and 70 deg. 
The distributing Te -3 has on it guide strips, —— between 
them, and formed with hinged or spring parts at — ends, con 
stituting doors or switches for admi the types each into its respec- 
tive channel. The sets of keys is divided into a small number of sections. 
and every key in any one section has, when dep d, an action 
to every other key in the same section, in addition to what may be termed 
its individual action. or equivalent connec- 
tions, acts on a corresponding switch on the distributing plane, and all 
the keys of any one section act on a horizontal bar jointed to two parallc! 
levers, so as to be uniformly acted on by every key of the section. Each 
section bar acts on the separator, but does not come into contact with 
ting the action thereto until it has moved or partly 
parts, order to insure that the course 
be clear for it on its being separated and dropped. 
The minor switches in any one of the main divisionsare regu 
gradation as to height, the —— ones a. over the lower ones, and 
the opening of any one above it. e oe gee of the switches 
are made of a curved, thickened shape, such tt each (except the 
highest) when opened enters within or under the thickened part of the 
next higher one, and so presents no projecting edge for the type to catch- 
on in passing. When any switch is opened it is held open until the ope 
rator depresses another key of the same ion ooks fixed to or i" 
connection with the switches, and ed ith catches on 
hok bars ; and when cn A key is depressed the co. section 
bar by a cam or tumbler on the corresponding holding 
makes the holding bar move so as to release the hooks of any open 
switches, thus allowing such switches to close by the action of their own 
or applied =, or weights. The cam or tumbler is shaped to allow 
the Polding escape before the key is quite fully depressed, and the 


bar, in Parana by the action of its , catches the hook of whatever 
switch is opened or kept open by tet particular depression of the key. 
1061. A. M. CLark, London, “ Postal or correspondence card.”—A communi- 
cation.—Dated 10th April, 1872. 
By this i tion the disadvant: 








y tage of the exposure of the correspon- 
dence written on a card is avoided while its ful is retained 
The outer border of the card is marked by a series of perforations, su 
that when it is folded oncé across the middle they may overlie each other, 
said border being g d and fastened, the recipient opening the card 
by tearing off the border at the perforations. 

1064. W. R. Lake, London, “ Sieves."—A communication.—Dated 11th 

April, 1872. 

The said invention consists partly in ¢ 
its edge within a fold made by the upturned lower edge of the metallic 
sides of the sieve or of a metallic band. Also in securing the sieve cloth 
in this manner to a narrow annular band of sheet metal, 4 > employed 








ing the wire sieve cloth by 


in combination with the annular sheet metal band. orming the 

fold or clasp the wire cloth so that a flat or rounded ledge will 

extend from the clasp horizontally inward from the sides toward the 

centre of the sieve. 

1067. F. Renper, Manchester, ‘‘ Reins for driving and riding.” —Dated 11th 
April, 1872. 


a invention consists in applying one rein to different parts of the 

it. 

1073. J. and T. Bett, Wishaw, Lanarkshire, N.B., ‘‘ Discharging horizontal 
retorts.” — Dated 


rts.” — 
e is arranged to run on rails in front of 
ig each 


a bench of retorts or between two benches of retorts facin, other. 
The driving wheels are actuated ugh gearing which can be ged, 
and a pinion can be as to on a transverse horizontal rack 


bar, so as to close ur partly close when the bar is pushed into a retort, 

and to open and grasp the materials in the retort when the bar is drawn 

out again. 

1075. G. Lurrrincsaus, Mulheim-on-Rhine, Prussia, ‘‘ Cutting out metal 
plates to pattern.”— Dated 11th April, 1872. 

This invention relates to a gauge or stop bar, by 0h Soo 
ree S 2 ss a out machine is uring 
the exact length of whi gone tek my the rolls to carry the strip of 
metal, being operated upon sufficiently forward to bring over the lower 
die and present to the action of the plunger a fresh portion of its 
surface in exact conformity with the requirements of the pattern to be 
cut. 


1076. J. H. Jonnson, London, “ ring linen thread for dyeing.”— 
communication.—Dated 11th April, 1872. 

This invention relates to the preparation of linen thread for dyeing. 
whereby thread aniline colour is made to present the cy 
c—— for which it may be substituted. The said pre- 
= Se ne eng te Bate eet ee ack 

ts hereinafter ; 


dred of water and one of tannin (the latter must be 

pure). Mordant No. 2 :— -two of water and 
one glycerine mixed with albumen, preference tha’ 
ol from eggs. in each of these 
mordants fora period of about ten minutes the dyeing process is com- 
— which is conducted in the usual manner adopted for aniline 
colours. 


1097. H. G. Keywortn, Cirencester, Gloucesteraaire, ‘‘ Cases or receptacles 
Sor receiving and retaining let , or di ts in alphabeticu! 
or other order.” Dated 12th April, 1 

ging partitions in a case 
and connecting them an elastic medium, so that they can slide 
towards one end of such case to retain papers between them. 

1102. G. Lurrrincuaus, Mulheim-on-Rhine, Prussia, ‘‘ Improved lock for 
travelling bags.” —Dated 13th April, 1872. 

sim) ae: ay oh * pt comg hy oon < thetwo ides of the 

cal or an e e 

rm | of the g bag close —s 





travellin; other in their entire 


when the bag is oe ne 


Pu 
and causes a pin to draw a catch bolt from 


and the is locked ; on turning the key in the opposite direction the 
set Oo leaves the —— it A oe any wo tae. 
and the is invention is a not to travel- 
ling bags, also to dressing-cases a of articles. 


L casts upon the said 

of these hollow ribs he places a bar of iron. One of the 
ee 2 eee ee ae SS the toothed wheel 
whereby the rotated. These have an inclined to 
hold the ends, to which he or abrasion 2 
These abrasion rings work against fixed abrasion on the shifta! 
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pe or channel to conduct the 
e provides the: interior of the 
the internal brick- 
be suitably lined. 


or movable piece. He arranges a water 
water down on both sides of the rings. 
—— piece with a shelf on reo y~ Aes 
work an rmits the lower part o! piece 
He uses ro me for su the aforesaid movable or shiftable piece 
against the cylinder and flue in such a manner-as to allow of its adjust- 
ment to compensate for the wear of the aforesaid abrasion rings or other 
parts, and the ex: ion and contraction of the cylinder, while it permits 
the ready removal or adjustment of the said ae to one side of the 
cylinder. The revolving cylinder or chamber is supported upon rollers, 
and he provides a separate block for each roller, so that the rollers or 
blocks may be readily adjusted to compensate for wear. The said inven- 
tion also relates to a squeezer, which has a cam _in combination 
with a pair of rolls. The balls taken from the puddling furnace are 
placed upon the said rolls and compressed thereon by the cam. Atone 
end of the said rolls he places a steam ram. In the cylinder at tlit back 
of the piston he places a dia; m, behind which steam is admitted to 
form a cushion. To effect the removal of the blooms from the squeezer 
in a convenient and expeditious manner he employs a peculiarly con- 
structed lifter. In connection with the above described furnace he uses 4 
ball fork supported from a crane. He uses a similar implement in‘con- 
nection with the heating furnace for putting the blooms or slabs into the 
furnace or remo the same. He also uses a scoop for throwing the 
metal or other material into the furnace, the said scoop being supported 
by a crane or otherwise. 





THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Effects of 
dear money upon business at home and abroad—THE PREVAILING 
QUIETUDE AS TO NEW FINISHED IRON ORDERS—THE COMPETITION 
OF MIDDLEMEN: Comparative indifference to it of ironmasters— 
How LONG IS THE STRUGGLE BETWEEN CONSUMERS AND PRO- 
DUCERS TO LAST: Considerations affecting the isswe — GREAT 
DEMAND FOR HOUSEHOLD COAL: Applications from remote dis- 
tricts—AS TO THE COLLIERY ENGINE WINDERS : The unlikelihood 
of a strike—A COMMITTEE FOR THE COAL TRADE—NEW RULES 
UNDER THE NEW AcT—THE DRAINAGE OF THE MINES: Pro- 
gress of the scheme: Who are on the sub-committee—THE PRO- 
POSED ANGLO-FRENCH TREATY: How it is likely to affect the 
district — WORK AT THE FOUNDRIES AND MACHINE SHOPS : 
Castings for steel and ironmaking in Scotland—THE LIGHTER 
INDUSTRIES : Branches specified. 


THE dearness of money is exercising a very prejudicial influence 
upon the iron market. The influence began to be exerted on Bir- 
mingham quarter-day, when 6 per cent. was announced as the 
Bank minimum, and it has gone on increasing ever since. In 
addition to the pressure of monetary quotations at home, we have 
now to bear the effect of those abroad. Some British-American 
customers announce that as they have to pay 12 per cent. to have 
their paper discounted they cannot remit with their accustomed 
punctuality. From Australia likewise apologies are being received 
in respect of overdue remittances. This is the more to be regretted 
inasmuch as lately the consignments to both countries have been 
large from the ironworks and factories of this district. 

Quietude, therefore, not unmixed with some concern as to the 
future, characterised the meeting of the trades in Birmingham 
to-day (Thursday). The difficulties of ironmasters in their desire 
to meet customers’ views will remain considerable until discount 
accommodation can be obtained at under present requirements, 
Consumers still demand that makers will accept prices more 
nearly ap ee those which middlemen are now quoting. 
Certain TF these latter are ready to sell at rates under the 
average of those which they have had .to give for the whole 
contents of their warehouses. The market having begun 
to fall they predict its continued decline; and upon that belief 
continue to act. Hence proprietors of mills and forges and their 
agents find themselves confronted with offers made by middlemen 
at prices which they cannot descend to and pay their way, if they 
have to buy materials at present prices; or if having purchased 
them some time ago, they are not prepared to give their 
customers the benefit of their forethought. Hitherto makers 
generally have declined to be influenced by such quotations. 
They note that the stores of all their customers are low, and that 
together with increasing orders for very small lots, indicative of 
the pressing necessities of customers, they argue that customers 
must soon come into the market for considerable quantities, and 
give makers’ terms. It cannot, however, be said that the market 
closed to-day with the conviction in the minds of purchasers that 
makers’ expectations will be realised. The struggle between 
makers and consumers will not be much longer continued; one 
or other side will soon have to yield, and the money market is 
forcing on the issue. 

An immense demand was reported yesterday at the collieries 
for all descriptions of fuel that can be used in domestic purposes. 
The extensive collieries on the Cannock Chase and about that 
neighbourhood can take on no new customers, and cannot supply 
their old ones with half the quantity that they require. The 
same is true in respect of several of the collieries of the Earl of 
Dudley. At the same time Shropshire is sending for coals to 
South Staffordshire, owing to the high prices charged throughout 
Lancashire, and the difficulty there is of getting those prices, 
Nevertheless there are collieries which have only a local iron- 
works connection at which orders are needed. It was not feared 
this afternoon that the notices given by the colliery engine tenders 
on the one hand, and by their masters on the po thy will lead to 
any suspension of operations either at the pits or at the ironworks. 

The coal trade, by the appointment of a standing committee, 
will now conduct its business somewhat as do the Ironmakers’ 
Association. The first committee, which was appointed last 
Thursday, numbering about fifteen, will meet at Dudley to-mor- 
row (Friday), and will discuss a code of rules for the future 
regulation of the trade, and for the management of the mines 
under the new Mines Act. At the same meeting the question of 
wages to the engine tenders may come up, though it was under- 
stood that it was settled in Birmingham on Thursday. 

The sub-committee of coal and ironmasters of South Stafford- 
shire and East Worcestershire, appointed to devise a scheme for 
the compulsory drainage of the mines of the colliery district, met 
yesterday in Wolverhampton. The solicitors to the project 
(Messrs, Underhill and Fowler) laid before them the particulars 
of a method ‘for doing the work by a commission. Composed, 
however, with the utmost practicable terseness, the sketch of 
the plan occupied seven folio pages. This document it was deter- 
mined by the committee, should be printed and circulated amongst 
the and ironmasters of the district, from whom suggestions 
should at the same time be invited. The originators of the move- 
ment now fj the ist of Mr, E. B. Marten, civil 
engineer, of Stourbridge, who was referred to by the chairman of 
the Iron Trade, “ae presided at the public meeting, as 
having been for several years in consultation with him as to the 
best means of ing out such a work ona plan at once com- 
prehensive and cnckioctionahie, Mr. Marten is a member of the 
sub-committee, and it further bodes well for the success of this 
important project that the chairman of the Iron Trade is at th 
head of the committee. 

The {por of the geoend new commercial treaty between 
England and France, so far as it relates to the manufactures of 
this district, have been laid before the Chambers of C ce of 
Birmingham and Wolverhampton, who do not find much to coi- 

lain of in it so far as it relates to this part of the kingdom. The 

uties on iron and iron wares remain unchanged. Braés- 
foundry goods may be slightly affected by what is termed the 
com} tory duty necessitated by the tax on the raw material. 
Our brassfounders would gladly have an alteration in this respect, 
inasmuch as between this country and France trade has only 
recently sprung up in brassfoundry goods, and it was bidding 
fair to — of considerable worth to the traders hereabouts. A 
rather heavy duty was at first proposed to be levied upon buttons, 








but after the original draft was sent out by Government there * 
reason to conclude that the French Government consented to * 
substantial reduction in the button duty. The reduction wa* 
needed, that something like equality in the conditions affecting 
Frenef and —— producers might be thereby established. On 
the whole, therefore, whilst the traders here regret that cottons 
and woollens should be heavily taxed under the tariff, they do not 
find much cause for complaint. e 

The machinists and ironfounders who are prepared to divide 
with their customers the profit of purchases of pig iron when the 
quotations were much lower than they are at present are — 
supplied with new work. Consumers have not, however, muc 
confidence in the continuance of the prevailing quotations; and, 
excepting for work that will not brook much delay, are not for- 
ward to give out specifications. The manufacturers of iron and 
steel in other districts continue to apply to the engineers of South 
Staffordshire for expensive ing A gst the work now 
ready to go off from the foundry of Messrs. Claridge at Bilston 
are immense housings and a huge fly-wheel for the Steel Company 
of Scotland, and somewhat similar machinery for Messrs. Acton, 
Roberts, and Co., ironmasters, who, like the Steel Company, have 
their works near to Glasgow. The Steel Company intend to work 
upon the Martin-Siemen’s process. Messrs. Claridge’s works 
were inspected on Tuesday by one of the ministers in the Burmese 
Embassy now visiting this country. During his visit a crank disc 
that in the rough will way six tons, and two wheels, each requiring 
one ton of metal, were run from the same ladle that had been 
filled from the furnace, which sometimes supplies 20 tons of molten 
metal for the casting of rolls used in the manufacture of armour- 
plates in Sheffield. The crank disc will go to the Millwall Iron 
Company. 

Hollow-ware makers are busy in some departments clearing up 

old work, and there is a little new trade on account of Australia 
and Canada, But the new orders are not enough to supply the 
place of the old, and the works are gradually drifting into fewer 
and fewer orders on the books, with winter prospects unsatisfac- 
tory. The high price of iron has entirely stopped the trade in 
those cheap goods which usually sell so largely throughout our 
Eastern dependency. Some light ironfounders do a large trade 
in an article known as the rice bowl. Very poor iron was suffi- 
cient for the product, and the amount of labour expended upon 
it was but trifling. Whilst, therefore, a fair profit could be 
obtained by the salesmen in the East, the article was not a heavy 
srice to the consumer. -The long course of low prices had enabled 
him to become accustomed to get his rice bowl at a fixed sum 
not uncommensurate with his needy circumstances. The great 
advance in pig iron necessitated a corresponding rise in the com- 
pleted article. This the native Indian could not understand, and 
if he could he had not the means of purchasing at such a figure. 
The result has been that the trade in rice bowls is almost utterly 
at an end, and iron must greatly fall before it revives. There is 
a certain amount of season demand both for tinned and also 
enamelled culinary goods being expressed at home, but it is very 
small as compared with the average of years. 

Only a quiet business is being done in bolts, hinges, and nails ; 
and it becomes quieter as the month advances. Forged nails are 
affording extremely little work to operatives. There are makers 
of long standing who have scarcely a specification on their books ; 
and the reduction of £2 and £3 per ton in cut nails is insufficient 
to — new trade, Some of the cut-nail makers are still engaged 
in producing at quotations much under even those commensurate 
with a drop of £3, But they cannot turn out the article with the 
rapidity they desire, owing to the reluctance of the ironmasters to 
daieer the sheets which were bought to cover orders. Still in 
this respect there is an improvement now as compared with a 
month ago. 

The galvanisers and iron braziers are in somewhat the same 
position in respect of orders at low prices as has been described in 
relation to cut nail makers. Certain of them have sheets yet to 
be delivered at £8 10s. a ton; and they have to execute orders 
based upon that price of the raw material. The new business 
coming in is only small. For the sheets required to complete the 
new orders galvanisers have to give £17. We have heard of a 
needy maker of singles taking as low as £16 10s. The iron 
braziers, and that branch of the galvanising business which relates 
to the miscellaneous goods, are not much better off than the 
galvanisers of sheets. A few season goods in demand at certain 
of the establishments are affording tolerably abundant work to a 
section of the hands; but taken as a whole operative braziers are 
but indifferently employed. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
GENERAL REMARKS ON THE STATE OF TRADE: The brass trade— 
PRICE OF STEEL IRON: Zhe pig iron market: Prices in South 
Yorkshire and Derbyshire—THE NorTH LINCOLNSHIRE FIELD— 
FILE TRADE: The wages question: The demand for saws—THE 
EDGE TOOL BRANCH—THE PRICE OF STEAM AND HOUSE COAL— 
IMPORTANT ADVANCE OF AMERICAN CUSTOMS’ DUTIES—A co- 
OPERATIVE IRONWORKS, 
No material outward change has taken place in the trade of the 
district during the week, most of the principal establishments 
being fairly busy. In some eases the pressure yet continues—as 
in the brass trade, engineering branches, and one or two others. 
For the first-named goods the demand is yet very active, and in 
the cases of those firms who have a monopoly of the manufacture 
of articles in special request, patented and otherwise protected, the 
utmost energies of those concerned isinsufficient to turn out anything 
like the quantity required. Asa rule present specifications will 
suffice until about Christmas, after which time, if prices come down, 
trade may experience a revival. There cau be no possible doubt that 
an immense number of orders are at this moment being held back, 
solely for the purpose of awaiting a fall of prices. If they are 
held back in a persistent manner much longer they will inevitably 
cause a fall. Iron for steel purposes is not yet any cheaper, and 
until it comes down, and that materially, several local industries, 
notably the spring trade, will suffer considerably from a lack of 
neworders. The Scotch pig marketis attracting some attention here, 
the general business opinion being that the speculating panic has 
pretty nearly reached its limit. No, 3is quoted nowin Sheffield at 
about 121s, to 123s., and in Leeds at 120s, to 122s, Derbyshire pig 
is being quoted at a trifle lower; but the make being contracted for 
forwards, hinders any great reduction being made. As soon as 
Middlesbrough and Staffordshire pigs go down both Yorkshire and 
Derbyshire will follow. North Lincolnshire has proved a splendid 
investment for sundry South Yorkshire capitalists, and is now 
supplying them with a large tonage of iron ore for use in their 
own works, The file trade supplies varying reports as to its 
condition. Several very influential houses affirm that the pressure 
of orders has diminished, but admit that the whole trade will be 
fully engaged for several months to come. Just at present every 
nerve is being strained to get the Russian and North-Central 
European orders out of hand before the closing of the Baltic, 
As little as possible is sent overland to these markets, owing to 
the heavy carriage in which they are thus mulcted; and which, 
when incurred, almost entirely swallows up the not very large 
profits made just now by the file manufacturers, The men 
in this branch are agitating for an advance of prices, and 
have, I hear, succeeded in one or two instances in obtaining 
the concession from their employers. The saw trade remains 
in a very active condition, there being a brisk demand 
for large circular and strong pit saws, as also for the 
various other and minor sorts. A good business is also doing 
by the saw manufacturers in knives for reaping machines—a 
branch of industry but newly imported into Sheffield. For edge 
tools generally, and in particular for lighter qualities, the demand 
is excellent, proceeding chiefly from America, the Continent, and 
Australia, In the latter country the Yankee makers try to cut 





us out, but in most cases have as yet little affected the business 
of the best Sheffield makers. 

I must take the word of the Association of South Yorkshire 
Coalowners for the fact that the steam and house coal trade is 
brisk enough to justify them in not reducing prices at present. 
I do not dispute the fact. I merely ask why steam coal is being 
largely stacked at several collieries, and why—in spite of what 
was decided upon at their meeting—do some of them offer sundry 
additional hundredweights to the ton? Were I to reply for 
them I should say, “‘in order to push business.” If orders are 
not sent they must be fetched-; but the motto appears to be still, 
“No surrender.” House coal is again in fair request, a better 
London trade having set in within the t few days. 

A New York letter, dated October 12th, published in the Shef- 
jield Telegraph, makes the important statement that the Custom 
House Board there has decided, after a very lengthy investi- 
gation, to advance the rates on all Sheffield Bn ~ bang and 
that five or six Sheffield houses will, in addition, be heavily fined 
for their “‘ flagrant persistence in undercharging.” This is by no 
means good news for the Sheffield steel trade generally. 

A co-operative ironworks, started, planned, and to be worked 
by working men, is the last novelty ; the shares are £1 each in easy 
Poa. Business is in the first instance to be carried on as 
ounders and afterwards as engineers, millwrights, &c. Profits 
are, of course, to be equally divided. It is stated, but I am not 
able to guarantee that the statement is accurate, that this prin 
ciple is to be applied in turns to all the Sheffield trades, 
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NOTES FROM SCOTLAND. 
( From our own Correspondent.) 

THE GLASGOW IRON MARKET: Speculative influences—SHIPMENTS 
AND IMPORTS—REDUCTION IN THE PRICE OF COAL AND CHANGE 
IN THE LABOUR MARKET—TESTIMONIALS TO MR, ALEXANDER 
M‘'DoNALD—NEW NAVIGATION COMPANY—SHIPBUILDING AND 
SHIPPING—THE JAPANESE EMBASSY—RAILWAY NEWS. 

Since last report the iron market has been agitated by fluctuations 

which cannot altogether be attributed to the legitimate influences 

of the trade. A strong speculative element has been at work in 
nearly all that has taken place, and very little has been done in 
the way of regular business. About a week ago the prices showed 

a decided tendency to firmness after the decline that had taken 

place, but the market, which closed on Wednesday with buyers 

107s. 6d. cash and sellers 108s., suddenly rose on Thursday morning 
to 115s., and had reached 12%s. cash before the close. On Friday 
the figure was 130s., at which it has since continued. It 
is now no secret thatthe warrant market was forced up 
by a broker acting on behalf of a ‘“‘clique of operators,” 
who have the great bulk of the stock in their hands. Busi- 
ness is restricted to the most pressing necessities, and the 
quotations of makers’ iron given below are quite nominal :— 
Gartsherrie, at Glasgow, No. 1, 140s.; No. 2, 120s.; Coltness, 
140s, and 115s.; Summerlee, 140s. and 120s,; Carnbroe, 130s. and 
117s. 6d.; Monkland, 130s. and 115s.; Govan, at Broomielaw, 
130s.; Llangloan, at Port Dundas, 135s, and 115s.; Calder, at 
ditto, 140s. and 117s. 6d.; Glengarnock, at Ardrossan, 130s. and 
117s. 6d.; Eglinton, 135s, and 117s. 6d.; Dalmellington, 125s. and 
113s,; Carran, at Grangemouth, 140s.; Shotts, at Leith, 140s. and 
115s. There is no alteration in the price of either bar iron or nail 
rods, the nominal figures being £24 per ton. The shipments for 
the week ending 19th October were 12,368 tons, which shows: a 
decrease on the corresponding week of last year of 9524 tons ; 
but there is a total increase since the beginning of the present 
year of 58,016 tons. These figures alone are evidence of the 
extent to which the market has been disturbed within the past 
few days. The imports of Middlesbrough pig iron into Grange- 
mouth for the week ending 19th October only reached 400 tons, 
which shows the trade to be rapidly decreasing. The figures re- 
present a decrease on the corresponding week of 1871 of 1819 tons, 

and the total decrease for the present year up to date is 16,577 

tons. During the week 50 tons of pig iron were shipped from 

Greenock for foreign ports, and 305 tons were taken coastwise. 

The malleable iron trade partakes of the influences noticed above. 
A further reduction has taken place in the prices of coal. At 

a meeting of coalmasters held in Glasgow last week it was 

resolved to reduce the price by 3s. 6d. per ton, and to refuse the 

demand of one shilling advance pretty generally asked by the 

men. The reduction has been rendered necessary by a 

decrease in the demand—a decrease so considerable that large 

quantities of coal have accumulated at many of the pit heads. 

There are still reports of the intended stoppage for a time of 

public works, but should the decline in the price of fuel con- 

tinue these stoppages may be arrested. When the reduction 
alluded to in the price of coal was announced the top price 
was 23s. per ton ; but since that time one of the most extensive 
coalmasters in the neighbourhood of Glasgow (Mr. Dixon, of the 

Govan collieries) has intimated a further reduction of 2s. per 

wagon. His prices now stand as follows :—Best coal, 22s. per 

wagon, or 18s. 4d. per ton ; second coal, 21s. per wagon, or 17s, 6d. 
per ton ; coarse coal, 20s. per wagon or 16s, 8d. per ton ; best 
dross, 11s. per wagon, or 9s. 2d. per ton ; and second dross, 10s. per 

wagon, or 8s, 4d. per ton. The fall in prices has already had 4 

sensible influence on the strikes. One or two that were in con- 

templation have been abandoned, and several meetings of miners 
have broken up in confusion without any resolutions being arrived 
at. In the district of Motherwell a slackness has commenced in the 
trade, and there are occasional days of enforced idleness. Should 
another fall take place in the prices it is thought that the men will 
be threatened with a reduction of their present wages, so that strikes 
are at a stand, and fears are beginning to be entertained of a turn 
of the tables, The strike which took place a week ago at the pits 
of Young’s Paraffin Oil Company at Addiewell has been met on 
the part of the company with a decided stand against the men, 
which their present supplies well entitle them to make, apart 
altogether from the fact that they have the support of the other 
coalmasters in the district. The miners in the shale mines of 

Messrs. Merry and Cuninghame, at Johnstone, have received a 

refusal of their demand of one shilling advance, accompanied by 

an assurance that should they persist the works will be brought 
to a stand. 

Mr, Alexander M‘Donald, the miners’ secretary, is just now 
having honours of a substantial character showered upon him, It 
is, perhaps, not generally known that, although Mr. M‘Donald has 
interested himself on behalf of the miners for a long course of 
—_ he has never at any time been in receipt of a salary or any 

ind of fixed remuneration for his services. He does not aus 
to the class of operatives, but is himself a coalmaster, altho 

not on a very extended scale. But his zeal in the *‘ cause ” of the 

miners has been greater, perhaps, than that of any other living 

man, and that he is regarded as an authority in connection with the 
mining industry is proved by the extent to which his suggestions 
have been adopted in matters of legislation connected with 
the regulation of mines. As far as Scotland is concerned, Mr. 

Alexander M’Donald has been the great moving spirit in all the 

agitations that have taken place am the miners for many years. 

Whatever notions they have of the policy of organisation, or of the 

laws of economy, they have learned from him ; if they have done 

right, he is in a very large measure to be thanked; if they have 
done wrong, he may be said to have nearly everything to answer 
for. It has sometimes been hinted that, in the multiplicity of his 
exertions, Mr. M’Donald has had an eye to the probable contin- 
gency of obtaining a seat in Parliament through the suffrages 
of the miners, when the time comes that “ yk legislation ” 
may be found in other quarters than those in which it is 
at present discovered by Sir Charles Wentworth Dilke. 

Be that as it may, Mr. M’Donald is already reaping the fruits of 

his exertions. Last week a deputation from the mines in the 

Glasgow district waited upon him at his residence in Holytown, 





and presented him witha purse containing £51 11s. ; und the miners 
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of the counties of Stirling and Linlithgow have made him a pre- 
sentation of seventy sovereigns. In addition to these sums about 
£100 have already been subscribed towards a testimonial that is to 
be presented to him in the Glasgow City Hall on the 4th 
November. 

It is stated that a number of gentlemen in Glasgow have formed 
themselves into a joint stock company for the purpose of esta- 
blishing a line of light draught steamers to carry goods 
between Glasgow and Paisley by way of the rivers Clyde 
and Cart. No prospectus has yet appeared, but steps 
are being taken with a view to procuring the requisite fleet of 
vessels, Hitherto the Cart has only been navigable for craft of 
small tonnage at flow tides ; but the management of the river has 
quite lately come into the hands of the corporation of Paisley, 
who are expected to take steps to deepen it, and make it more 
available for purposes of navigation. Something in this direction 
has just been commenced by the private enterprise of Messrs. 
Hanna, Donald, and Wilson, shipbuilders, in anticipation of the 
launch of a large iron vessel from their premises, and there is 
every reason to believe that their efforts will be followed up by 
the corporation. 

The Lady Belhaven, a new East India iron clipper of 1500 tons 
register, built by Messrs. John Reid and Co., of Port Glasgow, 
for Mr. George Adam, of Greenock, has sailed on her first 
voyage to Bombay; and the steamship Otway, also built at Port 
Glasgow, by Messrs. Blackwood and Gordon, is preparing to leave 
on her maiden voyage to Melbourne. The screw steamer Africa, 
1000 tons (built by Messrs. J. and R. Swan, Dumbarton, for 
Messrs. Mories, Munro, and Co.), has taken’ her departure for 
Odessa. It is stated that the value of a new steamer called 
La Corse (built by Messrs. Scott and Co., of Greenock, for the 
Valery Compagna, of Bastia), only 834 tons, is not less than 
£45,000, Last Saturday Messrs. Caird and Co., shipbuilders, 
Greenock, launched a fine steamship for the Peninsular and 
Oriental Company. She was named the Malwa, and is 
2723 tons, and 450-horse power. Her dimensions are, 
360ft. long, 39ft. breadth, and 304ft.. moulded depth. The 
same firm have on hand another steamship for the P. and O. 
Company, to be named the Bochara; Messrs, William Denny and 
Brothers, Dumbarton, have in course of construction four vessels 
to be called the Nizam, the Gwalior, the Lombardy, and the 
Venetia; Messrs. Barclay, Curle, and Company, Glasgow, are 
building the Zambesi, and Messrs. Summers and Day have on 
hand a steam tug of 400 tons, to be used in piloting the ocean 
steamers through the Suez Canal. It will thus be seen that there 
continues a fair amount of briskness in the shipbuilding 
trade, although business is by no means excessive. By the 
result of the conferences that took place in the early part 
of the year between the master engineers and shipbuilders 
and the delegates of the West of Scotland Iron Trades 
League, the nine hours day will come into effect on the Ist 
proximo ; and the pressure of business has, from various causes 
that can readily be appreciated, so far relaxed since the date of 
these negotiatiens, that no great inconvenience is anticipated 
by the employers from the change. It remains to be seen, how- 
ever, whether the movement will become general in all the 
principal industries. 

During the past ten days a visit, which is regarded in an impor- 
tant light, has been paid to the principal manufacturing centres of 
Scotland by the embassy at present in this country from Japan. 
The ambassadors have everywhere been received with courtesy 
and consideration, and they have taken a deep interest in all that 
they have seen, entering into the details of our manufacturing 
operations with an intelligence which does them much credit, and 
gives rich promise of the future progress of the empire in whose 
affairs they take a leading part. : 

The traftic returns of the principal Scotch railways for the past 
week exhibit a satisfactory increase on that of the corresponding 
period of last year. At the half-yearly meeting of the City of 
Glasgow Union Railway, Mr. Ronaldson, the chairman of 
directors, gave a favourable account of the prospects of the com- 
pany, indicating that the time was not far off when a large 
central station would be erected in which all the principal com- 
panies would find accommodation on equal terms. A proposal by 
the Caledonian Company that their traftic should be accommodated 
at the Union station along with that of the Union Company, in 
consideration of a certain toll or rental (without any equivalent 
for the money spent by the other companies in the construction of 
the station), has met with the uncompromising opposition of the 
Union Company. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE COAL AND COKE TRADE— 
THe CLEVELAND IRONSTONE MINERS—-SHIPBUILDING AND 
ENGINEERING--THE JAPANESE AMBASSADORS ON THE TYNE—- 
PRICES. 

THE fluctuations in the iron trade in different parts of the king- 

dom have not affected the Cleveland iron market. On Tuesday 

at the Middlesbrough market there was a much larger attendance 
than usual, The tone was healthier, and there was more disposi- 
tion on the part of buyers to do business, Although the total 
make of pig iron in the North of England approaches 200,000 tons 
per month, there is a great scarcity of iron on account of makers 
being so much in arrears with their heavy contracts, Almost any 
price could be obtained for immediate delivery of No, 3. The 
price quoted for this quality is 115s. per ton prompt delivery. 
This quotation, however, is merely nominal because no one is in a 
position to accept orders for No. 3 to be delivered at once. For 
delivery next year this quality is variously quoted from 90s, to 
100s. per ton. Nearly all the makers are well sold over next 
year at high prices which have been ruling during the past few 
months. There are still large inquiries for America and the 

Continent, and a good trade is calculated for a considerable 

time. 

Some branches of the finished iron trade are easier, and a few 
firms who are stacking iron have issued price lists which show a 
reduction in the quotations. The shipping season drawing to a 
close the exports are not so large, and a great deal of iron of 
every description is being kept in hand, There is still a vast 
umount of work on hand in the North of England, quite sufficient 
indeed to keep the works fully occupied throughout the winter. 
Comparatively few contracts for rails are being received, but it 
will require many months to finish the contracts which are now 
being executed. 

At present about 50,000 tons of coaland coke per week are required 
to keep the ironworks of Cleveland in full operation. The rapid 
etxension of this great district will soon call for double that 
quantity. Coke is quoted from 55s. to 40s. per ton and manufac- 
turing coals about 16s, per ton. 

The Cleveland ironstone miners are again attracting attention. 
On Saturday they held a meeting near Skelton, and passed a 
series of resolutions, which require no comment. he first 
resolution was condemnatory of what was termed the obnoxious 
system of taking men in as fillers or breakers up, and pledging the 
regular workmen on and after November 4th to pair themselves 
and work mates, and thus put an end to the system cumplained 
of, The second resolution expressed regret that there are a 
number of unscrupulous persons working in the Cleveland mines 
who too frequently deem it part of their duty to change the 
** tokens ” of their fellow men, and thus fraudulently obtain that 
which does not belong to them. The third resolution showed the 
real object of the meeting, and was as follows :—‘‘ That the 
various lodges in the Cleveland district should inform the mine- 
owners that there were a number of men employed in the mines 
who were not members of the union, and if they did not join some 
steps would be taken to remove them out of the way.” 

_ In spite 
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shipbuilding this branch of industry is very active on the north- 
east coast. On the Tyne there is a large number of ships in 
various s‘ages of construction; and some of the builders there are 
getting some good orders. Messrs. C. Mitchell and Co., of Low 
Walker, have entered into a contraet with Hooper’s Telegraph 
Works to build a large steamship specially designed for the laying 
of submarine telegraph cables. The vessel will be capable of 
taking 3000 or 4000 miles of cable in length. On the Weir the 
builders are busy; and on the Tees all the yards have a lot of 
work on hand, At Middlesbrough, Messrs, Backhouse and 
Dixon have orders for ten vessels, nearly all of which are screw 
steamers, In the aggregate, those vessels represent carrying 
capacity of about 17,960 tons. : 

Engineers are fully employed, and the prospects of a good;trade 
are encouraging. 

The J: Ambassadors are on a visit to Newcastle-on-Tyne. 
During the week they have inspected the chief works in that dis- 
trict. On Tuesday hor visited the famous Elswick Engine and 
Ordnance Works of Sir William Armstrong, and were very much 
astonished at what they saw. 

The prices of iron are as follows :—Pig iron, No. 1, £6; No. 2, 
£5 17s. 6d. ; No. 3, £5 12s. 6d.; No. 4, £5 11s. 6d. ; M, £5 11s.; 
W, £5 10s. Gd.; refined metal, £6 2s,6d. Manufactured iron— 
Common bars, £12 to £13 ; best ditto, £13 to £13 10s. ; cable ixon, 
£12 10s. to £13; rivet iron, £12 10s. to £13; angle and bulb, £12 
to £12 10s. ; nail rods, £12 10s. to £13; hoops, £14 to £14 10s. ; 
sheets, £15 to £15 10s. ; ship-plates, £12 to £13; rails, £11 to 
£11 10s. ; puddled bars, £910s. to £9 15s, ; wrought iron girders, 
£20 to £21. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

MOVEMENTS AMONGST THE MASTERS AND MINERS—THE POLICY 
OF THE UNION — GENERAL WITHDRAWAL OF NOTICES 
RECOMMENDED—THE MASTERS’ DECISION—DISLIKE TO ARBI- 
TRATION --PRESENT CONDITION OF THE QUESTION—BLAINA AND 
NANTYGLO MEN--PLYMOUTH PURNACES TO BE RE-LIT—UNION 
AMONGST EMPLOYERS—-FIRM PRICES OF WELSH RAILS—GooD 
INQUIRY FOR BARS—BUSINESS AT THE PRINCIPAL WORKS— 
TIN-PLATES—INFRINGEMENT OF Factory AcT—INCIDENTS AND 


ACCIDENTS—THE COAL TRADE—DECLINE OF STEAM COAL IN 
PRICE—A FALL OF 6s. PER TON—PROFITS OF COAL DEALERS— 
SUBSTITUTES FOR COAL—RAILWAY ACCIDENTS—IRON versus 


PAPIER MACHE CARRIAGES, 

A WEEK full of incidents has motel affected the condition of 
things in the whole district. From Blaina, in Monmouthshire, 
to the coal valleys of Aberdare, the men appeared a week ago 
bent on carrying out a determined policy, which was nothing less 
than reversing the order of things, and dictating hours of labour 
and amount of wages to their employers. The prompt action of 
the masters in uniting against the Labour League, and threatening 
to close the whole of the works, had a sensible effect, and the 
union leaders hurried down into Wales to counsel in the emer- 
gency. Monster meetings were forthwith held first at Aber- 
dare, and again at Merthyr and Rhondda, and the 
plan of the union men included other places for this week, 
whereat the fullest and freest scope for influencing the people 
could be afforded. The result of the meetings held show sufii- 
ciently the union policy. It is the old Napoleonic plan, ‘the 
year is not quite ripe.” Messrs. Halliday, Picard, and Brown, 
ened advised the men to retract ; to withdraw their notices ; and 
where the men have actually struck, and are now idle, to 
return to work forthwith. This is the first step. They further 
counsel that, after resuming work, the men should seek to gain 
their ends by arbitration, six men to be selected by the men and 
six by the masters, and an bie sev again to be chosen whose deci- 
sion should be final. This, in brief, is the result of a vast amount 
of speaking and a great deal of excitement. 

I may as well state, in order to give a consecutive narrative, 
that the masters also held a meeting at Cardiff last week, and 
there resolved that their notice should stand until the men with- 
drew theirs and returned to work. So the dreaded lock-out is 
now left simply to the men. If they will have the “‘ bitter end,” 
they have but to continue in the old track and it will come, for 
the ironmasters are united and determined. I hear from the best 
sources that it is perfectly useless for the men to yield condi- 
tionally. Arbitration will not be Jed, An ir ter, 
and a principal member of the union, has expressed himself 
strongly against it, and I am not surprised. I well re- 
member the cogent remarks of a leading coalowner on 
the subject. “‘I have no faith in it,,” said he. ‘‘It binds the 
master, but not the man, If the umpire declares in favour 
of the men, the men will continue working; but if against, 
then they will submit for a week or two, and shift their quarters 
at the first opportunity.” The appearance of things in the district 
is more favourable than when [ last wrote. The Blaina and 
Nantyglo men gave way before the union leaders arrived, and it 
seems likely that work will be continued there without interrup- 
tion. At Plymouth two furnaces were blown out in consequence 
of the short supply of coal, but the men have been kept well 
together, employed in labouring and repairing, and now I hear 
that preparations are on foot for relighting. A forcible instance 
was given to the men a few days ago of the uselessness of standing 
out against the masters. Some of the Plymouth men sought 
work at Dowlais, and obtained it for half a fe , but when it was 
known who they were their services were declined. One 
gratifying fact has been elicited through the crisis—namely, 
that trade prospects are good, and that the price of Welsh 
rails can be maintained. Considerable quantities continue to 
be turned out, and bars and sheet iron are also in fair 
demand. At the Ebbw Vale Works large quantities of rails 
were turned out last week for South America, Riga, and 
Genoa, Cyfarthfa exported a quantity of bars to Malta. 
Dowlais has been fully occupied with rails for New York, and 
bar iron for Lisbon and Oporto; Rhymney with rails for Libau 
and North America ; Nash and Co, with rails for New Orleans ; 
Bovey, Todd, and also Brogden with bars for Oporto and Lisbon ; 
and to the latter place Mudge, of Swansea, has sent a large quan- 
tity of tin-plates. The Upper Forest Tinplate Company, Swansea, 
were charged this week with employing se under age, cont 





to the provisions of the Factory Act. The cases were fully proved, 
and a tine of 40s. and costs inflicted. It was shown in the course 


of the inquiry that the principals were not cognizant of the ill 

act. The Penydarran manager has left for Aberdare, wal the 
occasion has been commemorated by the presentation of a hand- 
some testimonial. Stephen Jones, a well-known mine agent at 
Dowlais, is dead. Numerous cases have occurred throughotit the 
district of men leaving work without notice, and fines have in all 
cases been inflicted. In one case the engineer at a works in 
Swansea Vale prudently unfastened the screws of the safety-valve 
and let the water out of the boiler! A fall in Llwynypia Colliery 
took place a day or two ago, attended with fatal injuries to one 
of the men. ‘The coal yield continues good in many parts of 
the district. Throughout the late difficulty with the iron- 
masters the output of the bituminous, not of the sea coal, 
has been the most seriously affected. Prices of late have shown a 
strong disposition to fall, and no one would hear of the extraordi- 
nary quotation of 30s. and upwards which have been current. 
This week an official notice of lower quotations was issued in Car- 
diff by the Steam Coal Association, and a decline of 6s. per ton in 
steam coal was published. This, I hope, will be the beginning of a 
further decline, though coal will certainly not see the low price it 
has been quoted at. It is now a well-known fact that coal dealers 
in the country are making even more profit than either 
collier or coalowner. Colliers have had an advance during 
the last twelve months of within a fraction of 90 per cent. 
Instances have been brought under my notice of coal dealers 
in the country towns who, before the advance, were satistied 





with 1s. 6d. and 2s. per ton, but who now make 6s. and 
even 7s, per ton profit. This is too bad, and is taking 
undue advantage. As a substitute for coal one authority 
recommends the use of slacked lime in a stove. is is 
visionary, as lime is almost as dear as coal, and gives but a 
hundredth part of the heat. Another advocates clinkers with 
coal. If the great and little-used stores of peat in South Wales 
are now utilised, as I have consistently urged, a double benefit 
will follow. In some parts the peat is cut into squares in dry 
weather and stacked, and when used with coal a great saving is 
effected. A thoroughly practical agent in South Wales has given 
me his views on the late railway accidents. I pointed out to him 
the fact that railway carriages were now made of papier maché, 
and in a collision were like so many match boxes. ‘‘ Why not use 
more iron in the construction, said I?” It would not be of much 
use, was his rejoinder, for in a collision the force is exerted at the 
weakest part of a carriage; the strength of a carriage is the bed. 
What is required is a brake such as described in THE ENGINEER 
some time ago, which could arrest a train travelling at forty miles 
an hour in less than 100 yards. I give his opinion as a valuable 
one, supported as it is by great experience, but at the same time 
the query is not unimportant, ‘‘ Why use papier mache instead of 
stout oak and iron ? 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE NORTHUMBERLAND MINERS—SHIPBUILDING ON THE TEES—THE 
CarRL CHRISTIAN (8.S.)—TRADE IN THE BARROW-:N- FURNESS 
DISTRICT—TEE NORTH-EASTERN RAILWAY AND THE TRADE OF 
Hvutt—Coat In SoutH YORKSHIRE—MIpLAND RalLway— 
TRADE BETWEEN THE MERSEY AND THE MEXICAN GULF PORTS— 
West YORKSHIRE IRoN aND Coat CompaNY—THE SPANISH ORE 
TRADE—LEEDS TRADE GOssIP— THE Nortu LincOLNSHIRE IRON 
TRADE. 

A DEPUTATION from the Northumberland miners waited upon the 
steam coalowners on Saturday, and asked for a general advance of 
2. per cent. upon their present wages. The deputation based 
their application on the statement that coals had risen further 
in prices since the last general advance was conceded. Mr. Lamb 
(chairman), in reply to the deputation, said the owners did not 
recognise the right of the men to an advance simply because coa! 
had risen in price. Wages were ruled by the demand for labour, 
and not, excepting indirectly, by the price of material. The 
wages of the Northumberland miners were much higher than in 
any other mining district. The owners positively declined to 
grant ie! advance, 

The shipbuilding yards on the banks of the Tees present a 
healthy appearance. Fresh orders, are, however, not numerous. 

A few large orders have been entered into by the masters in the 
Barrow-in-Furness district for delivery next year, but the general 
demand is not so large as formerly. 

A largely attented private meeting of the members of the South 
Yorkshire Coalowners’ Association has been held at Barnsley, 
when it was stated that thesteam coal trade, considering the season 
was good ; they, therefore, resolved to maintain the pricé of steam 
coal at 20s. per ton. The house coal trade was said to be in such 
a state as to warrant no reduction in price. 

It is rumoured that the Midland Railway Company propose to 
construct a new line from Bradford, through Halifax, to 
Manchester, in opposition to the Lancashire and Yorkshire, and 
the London and North-Western, which now have a monopoly. 

The West Yorkshire Iron and Coal Company are building two 
new furnaces at East Ardsley, which they hope to put into blast 
shortly. 

A portion of the extensive works opened at Leeds in 1865 by the 
Railway Plant Co, has gone intothe occupation of Messrs. Embleton, 
Mackenzie, and Walton, manufacturers of engineers’ and ship- 
builders’ tools. The premises now go by the name of the 
“Yorkshire Foundry,” and though built originally for locomotive 
engine purposes, appear well adapted for the particular trade 
which is now being carried on at them. Already this new firm 
have in hand some large orders both home and foreign. Mr. 
Embleton was formerly engaged at the Boyne Engine Works 
(Messrs. Manning, Wardle, and Co’s.), and his partners have 
respectively been the London agent for and the manager of Well 
House Foundry, Leeds (Mr. J. Buckton’s). 

There is a good deal of activity in the ironworks of North 
Lincolnshire, both as regards the output of iron and the erection 
of new furnaces. Messrs. Cliff have four furnaces in blast, and 
have taken the Micklefield Colliery, between Leeds and Selby, so 
as to insure sufficient fuel. The Messrs. Dawes have two furnaces 
in blast and one out, and are now engaged in building three more. 
— Adamson and Company have been pulling down their 

urnace for repairs, and will have a new one alongside it. The 

Redoburn Hill Company are pushing forward the construction of 

two furnaces, and when they are completed it is intended to erect 

twomore. On the Scunthorpe side the Lincolashire Iron Smelting 

Company are raising two furnaces, which it is expected will be 

completed about May or June. A large tonnage of ore is also 

being sent to South Yorkshire for the furnaces there, whilst 

Meesrs. Hodgson, Level, and Co., of Malton, are sending a great 

deal away to Darlington, Derbyshire, Staffordshire, and North and 

South Wales. 
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,REMARKS ON THE THEORY OF AIR AND 
STEAM ENGINES, 


By W. J. Macquornj}RANKINE, C.E., LL.D., F.R.S, 


“Tr is well known that the injection of a certain small 
quantity of air amongst the steam that is to supply a steam 
engine has been found to produce improved economy of 
heat to a certain extent. There are obvious causes for this 
fact connected with the more efficient communication of 
heat from the fuel to the water and steam. For example, 
the air may be previously passed through tubes which 
expose a large surface to the fire in addition to that which 
the steam boiler alone presents, or the air may be itself 
_ of the products of combustion, being freed from dust 

y suitable processes, 

The following remarks are intended to show that accord- 
ing to the principles of thermodynamics the air has a ten- 
dency independently of ‘the communication of heat from 
the fuel to increase the efficiency of the steam in trans- 
forming heat into motive energy, and to show that it is 
worth while to test how far this beneficial action can be 
carried in practice, by the aid of experiments in which a 
larger proportion of air shall be employed than has hitherto 
been tried. It is well known that the efficiency of any heat 
engine is limited by the temperatures between which it 
works ; the greatest possible efficiency, that is, ratio of 
work done to heat expended between given limits of tem- 
perature, being expressed by dividing the range of tempera- 
ture by the absolute temperature at the higher limit. 

In order that this theoretical duty may be realised it is 
essential that all heat whatsoever received by the working 
substance should be received at the highest limit of tem- 
perature, and all heat rejected by the same substance given 
out at the lowest limit. Any deviation from these rules 
gives rise to an expenditure of part of the heat without 
—— the full quantity of work due to the assigned 

imits of temperature. It is obvious, therefore, that in 
order to approximate to the theoretical limit of perform- 
ance already mentioned, the changes of temperature in the 
working substance ought, as far as possible, to be produced 
mechanically—the rise by compression, the fall by expaui- 
sion. One of the best known deviations from the before 

mentioned rules occurs in the case of the feed-water of a 
steam engine. In ordinary instances that water is raised 
from the temperature at which it is obtained to that at 
which it is to be evaporated by the expenditure of fuel and 
not by mechanical means; the consequence of which is 
that this heat fails to produce the quantity of work which 
it would produce were the same quantity of heat commu- 
nicated to the water, or to the steam from that water, at 
the higher limit of temperature. 

hen air alone is made to act in this manner, it works 

as in the engine described as Joule’s in my book on 
“ Prime Movers.” The efficiency depends on the tempera- 
tures at which the heat is respectively received and rejected 
by the air, and the proportion borne to each other by 
those temperatures depends on the absolute pressures at 
which the air is heated and cooled respectively ; ber example, 
if the air is heated at five atmospheres, and cooled at one 
atmosphere of absolute pressure, the upper and lower limits 
of absolute temperature bear to each other the proportion 
of 158 to 1, and the theoretical efficiency is about 0°37. 
In a steam engine working between the same limits of 
aersapae the theoretical limits of temperature on Fahren- 
neit’s ordinary scale would be about 296 deg. and 212 deg.; 
corresponding on the absolute scale to 757 deg. Fah. and 
673 deg.» and the theoretical efficiency would equal to 
84+ 757 = °124. It is easy to see in a general way that in 
an engine in which the fluid employed consists of air and 
steam mixed, the efficiency will be something intermediate 
between the quantities above set down, being less than that 
in which air alone is employed, and greater than that in 
which steam alone is employed. The most efficient engine 
of all, theoretically, would be one in which nothing but 
dry air was employed. Here we are met by the fact that 
great practical difficulty has been found to attend the em- 
ployment of dry air, in particular that it has been found 
almost impossible to prevent the heating vessel from be- 
coming ‘ovérheated, and consequently burned. On the 
other hand,.an.engine worked with steam alone is liable to 
fall considerably below the calculated theoretical efficiency, 
from the cayse already mentioned, amongst others There 
is a certain proportion of air to steam which enables all the 
heat required for raising the temperature to be produced 
by the compression of the air, being the surplus over and 
above that which is required in order to raise the tempe- 
rature of the air itself, and thus the efficiency of the engine 
is prevented from falling materially below the calculated 
theoretical efficiency for steam.’ In tlie examples already 
given the compression of dry.air. to five atmospheres would 
produce a rise of 390deg. Fah., while the actual rise re- 
quired is only 84 deg. Fah., and without going into a 
minute calculation of the surplus heat seiline by the 
compression of the air it may be mentioned as the result of 
such a calculation that the surplus heat so produced 
amounts to about three-fourths of the whole heat due to 
the compression, and that by introducing a mass of air at 
each stroke, equal to about one and one-third the mass of 
feed water employed, the whole heat necessary for raising 
by 84 deg. Fah. the temperature of the air and water may 
be obtained by compression of the air alone, to the great 
benefit of the efficiency of the steam. 

The above example appears to be sufficient to show that 
it is worth while in what have lately been called aero- 
steam engines, to carry experiment further than has hitherto 
been done in the direction of the introduction of —_ 
quantities of compressed air. The example is applicable 
to non-condensing engines only ; but the same Kind of 
reasoning could be extended to condensing engines also, 
only taking care to — a sufficiently large air-pump. 
It may be added that the aggregate volume of air and 


steam required in order to produce a given power would 
be nearly the same with the volume of steam alone, re- 
quired for the same power, with the addition of a volume 
equal to that of the air-compressing pump, 


Cc 


Tue July number of the “Philosophical Magazine” 
contains an article written by the late Canon Moseley, and 
forming the conclusion of a series published by him on 
“The Steady Flow of a Liquid.” ese papers deal with 


channels, namely, korizontal circular pipes supplied from a 
reservoir, inclined pipes, closed channels of other forms, 
and, lastly, open channels of any geometrical section. 
The question of the discharge of water under these vari- 
ous circumstance is, of course, one of the first importance 
in hydraulic engineering. 
subject, and many tables and formule published from the 
times of the old French and Italian engineers to our own 
day. All these, however, are professedly founded merely 
on experiment, and are open to the “ene which 
always attach to purely empirical results. Moreover, such 
experiments are difficult to make with sufficient accuracy 
on a small scale, or to make at all on a large one; 
especially with such apparatus as was at the command of 
those older investigators to whom most of our formule 
are due. Canon Moseley was, so far as I know, the first 
who attempted to construct a theory of the flow of water 
in these cases, at the same time using experiment through- 
out to verify his results. His method is that of the con- 
servation of energy, and is based on the proposition that, 
the motion being uniform, the work done by the head of 
water which causes the flow must equal the work done by 
the several resistances which impede it. To verify his 
results he has had recourse to the elaborate experiments 
made at Paris by MM. Darcy and Bazin, and recorded in 
the two following works :—“ Recherches expérimentales 
relatives au mouvement de l’eau dans les tuyaux.” Paris: 
Bachelier, 1857; and “Recherches Hydrauliques,” par 
M. Darcy, continuées par M. Bazin. Paris: Dunot, 
1865. These experiments, amounting to many hundreds, 
are far in advance, both in number and accuracy, of any 
previously existing, and offer a very wide field for the veri- 
fication of any formule that may be proposed on. the 
subject. It is thus that they have been used by Canon 
Moseley. In fourteen tables, embracing the various cases 
enumerated above, he has compared the theoretical dis- 
charges calculated from his own formule with the actual 
discharges as determined by MM. Darcy and Bazin. The 
agreement, taking an average of the cases, and considet- 
ing all the difficulties which surround the subject, is ex- 
ceedingly close, and quite sufficient to prove the general 
truth of the theory. It might seem, therefore, that all 
which remained to be done was to put the conclusions in 
such a form as would make them available for practice. 
This unfortunately is not the fact. The formule for the 
most part are by the nature of the case encumbered with 
symbols whose values are not at present susceptible of 
determination. These symbols arise from the consideration 
of three different sets of forces—(1) The resistances 
acting within the reservoir to check the flow of water 
before it enters the channel; (2) the resistance of the 
sides and bottom of the channel to the motion of 
the stratum or film of fluid passing over them; (3) 
the resistances of the different films themselves, moving, 
as they do, with varying velocities, to the passage 
of one over the other. None of these forces are accurately 
known, and the first in especial offers almost insurmount- 
able obstacles to investigation. It is true that Canon 
Moseley—in employing MM. Darcy and Bazin’s experi- 
ments to verify his results—has overcome these difficulties 
by various ingenious expedients. But these are adapted 
only to the case in hand, and do not assist in making the 
formule available for general purposes. The neal and 
third difficulties disappear, however, if we suppose the 
maximum velocity to be known, and make it our object to 
determine from thence the mean velocity and the dis- 
charge. The first still remains, except in a single case— 
that, namely, of an open inclined channel, such as a river, 
in which the liquid has attained an uniform depth and a 
steady, equable motion. Here the conditions of the flow 
will not be altered, if we suppose the channel to be pro- 
longed backwards to infinity; or, in other words, they are 
altogether beyond the influence of the reservoir, if reser- 
voir there be. Accordingly, Canon Moseley has devoted 
a great part of his third and last paper to this important 
case. The formula arrived at is tested by comparison with 
a large number of experiments, taken at random from those 
of MM. Darcy and Bazin; and, on the faith of this com- 
parison, it is finally proposed by him “as representing 
sufficiently for all practical purposes the discharge from a 
stream of given section in terms of its velocity at its mid- 
surface—that is, its maximum velocity.” 

It is to this formula that I wish to direct attention. In 
order to ascertain whether it is a real addition to our 
knowledge on so important a subject as the discharge of 
rivers and other open channels, I have sought to compare 
it with the formule already in use by bringing all alike to 
the test of MM. Darcy and Bazin’s experiments. On con- 
sulting, with this object, the best known modern works 
on hydraulics (D’Aubuisson’s “ Hydraulics,” Neville’s 
“ Hydraulic Formule,” and Downing’s “ Practical Hydrau- 
lics ”) I have been surprised to find on how slender a basis 
of real experiment the accepted formule rest. They appear 
to be derived, in the first instance, solely from thirty-eight 
experiments by Dubrat, on canals of which the largest was 
1‘6ft. wide, and with depths of water varying from °17ft. 
to 895ft. From a discussion of these experiments Prony 
framed a formula—which has since met with general ac- 
ceptance—for determining the mean from the maximum, 
or surface velocity. . This. formula, expressed in feet, is as 
follows (D’Aubnisson, Bennett’s “Translation,” p. 121) — 

ya VV 778188 
” V+ 1034508 
or, in aa as given by Neville (“ Hydraulic Formule,” 
. 101)— 
, V + 237187 
V+ 315312 
1 where v is the mean and V the surface velocity. 


y= V 





Through- 


ON THE DISCHARGE OF RIVERS AND OTHER 
HANNEILS. 


all the ordinary cases of the flow of water through long 


Much has been written on the | 


out my calculations I have used the metrical system, as 
| being thatfin which MM. Darcy and Bazin’s experiments 
| are recorded; and as the discharge equals area multiplied 
| by mean velocity, the formula becomes, if we take 5 for 
| the area, 
. " V +2°3719 A 
Discharge = 8 V ,, +si °° (A) 
| For practical purposes Prony considered that it would 
| suffice to take the mean as four-fifths of the maximum 
| velocity, and in this he is followed by Professor Rankine 
| (“ Civil Engineering,” p. 674). This gives us a formula, 
Discharge==SVX6.....+++ @& 
Mr. Neville (“Hydraulic Formuls,” p. 101) gives as the 
result of Ximenes, Funk, and Briinning’s experiments on 
large channels, that. mean velocity = °835 maximum velo- 
city; whence 
Discharge = SV xX ‘835 . . - «© + (C) 
Lastly, we have the theoretical formula of Canon Mose- 
ley. If S be the area and C the border or wet perimeter 
of the channel, this formula will be expressed as follows:— 


—2 | 
Ta 28, C°Vv- @ 
Discharge = 5-5) 1- (2 + C )e 


A comparison of these four formule as ores to expe- 
riments of MM. Darcy and Bazin is furnished by the two 
following tables. In these the values as given by experi- 
ment and by Canon Moseley’s formula are taken from the 
paper above referred to; the rest have been calculated by 
myself. Table I. isfrom M. Darcy’s Experiments, series 4. 
Here the channel was rectangular, breadth, 1°832 
metres; inclination, 0°0049 to 1; sides and bottom covered 
with gravel stones (0°01 metre to 0°02 metre in diameter) 
fixed in cement. Table II. gives experiments taken at 
random from those of M. Darcy with rectangular channel 
of various descriptions:— 








Taste I. 

Discharge. 
% | Depth of | g 
i v1 cg Formula |} Formula Formula/= 2 
3 stream. A. ] B. Cc. S~%5 
& Prony. | Prony. | Neville. | 572 

| a A 

me | me | me m.c. 

+ 0°47457 | 0°45402 | 0°47338 | 0°4606 
5 0°59936 | 0°57087 | 0°59552 | 0°565 
6 O°71347 | 0°67647 0° 70607 | 0°6776 
7 0°84816 | 0°S80078 0°83582 | 0°7627 
s | 0°95643 | 0°90087 | 0°94029 | 0°8365 
9 2-124 0°927 10741 1°0086 1°0527 0°92:4 
10 1°030 1°2101 1°1333 1°1829 1°0181 
ll @ 1°133 1°3635 1°2723 1°3280 1°1253 
12 2: 1°236 | 1°4668 | 1°3675 | 174273 .| 1-194 











Applying ourselves first to Table L, it will be seen that 
the experiments were made on a stream of about 6ft. in 
breadth and from 8in. to 13in, in depth, flowing through 
a channel of gravel set in cement with velocities varying 
from about 5ft. to 7ft. per second. It is therefore a very 
good representative of a rapid stream flowing over a gravelly 
bottom. On comparing results, it appears that formula 
(A) is altogether untrustworthy, giving values much in 
excess of the truth. Mr. Neville’s formula (C) also errs 
considerably on the same side. Prony’s formula (B) and 
Moseley’s (D) are about equally accurate in the first three 
cases, but in the last six Moseley’s comes very much the 
closer of the two, and, in fact, is the only one of the four 
that can be considered satisfactory. As in these latter 
experiments the depths are greater, it may reasonably be 
inferred that Moseley’s formula is more accurate with a 
deep stream; but another cause is probably also at work. In 
MM. Darcy and Bazin’s work it is stated that in the three 
first cases the maximum velocities were observed by means 
of the gauge tube; while in Nos. 7, 8,9, 10 they were 
determined by floats. Now, in the first three the errors 
per cent. in Moseley’s formula are 12°1, 9°3, 9°6 respec- 
tively; while in these four they are 58, 1°5, 0°5, 1°2 respec- 
tively. The first three are all in excess; the latter four 
are two in excess and two in defect. We may hence sur- 
mise that the gauge tube is not so accurate in its determi- 
nations as are floats, and hence that the error is in part 
due to the experimental results, and not to the theory. 
However, in Nos. 11 and 12, where the gauge tube was 
used, the errors are still small, viz., 0°7, 3°4 respectively; 
and hence this surmise must be considered as probable 
only. Again, the errors in formula (B) are as follows in the 
several experiments from No, 4 to No. 12: 10°7, 10°7, 9°4, 
111, 9°3, 8°8, 10°0, 12°3, 10°7. They are thus tolerably 
uniform on the whole, though with a tendency to be leaat 
where the velocities were determined by floats, and also to 
increase as the depths are greater. The mean of the 
whole is 10°3; and hence, if we take ‘7 instead of *8 as the 
multiplier of the maximum velocity, we shall have values 
sufficiently near for all practical purposes to those given by 
experiment. 

These results are on the whole confirmed by an exami- 
nation of Table II. The circumstances are there much 
more varied. In the first four cases Moseley’s formula is 
decidedly the most accurate, erring—as do the others— 
sometimes in excess and sometimes in defect. We then 
have a remarkable case, Series 6, No. 1, where the discharge 
by Moseley’s formula is half as much again as that given 
by experiment. It will be seen that in this case the depth 
is very small, being 0°0791 metre, or about 3in. Now Mose- 
ley’s formula is based on the supposition that the motion is 
steady, and that the water arranges itself in “ films” or 
similar shells of liquid one inside the other, each moving 
with its own velocity. But it is clear that where the 
stream is very shallow the inequalities of the bottom, by 
causing ripples, &c., will tend to prevent this state of steady 
motion from existing, and will unduly disturb the flow of 
the water. Hence the theory is not properly applicable to 
these cases, and its values will be Bagge This is 
confirmed by Series‘7, No. 6; 9, No. 2; 10, No.3; 11, 
No. 3, where the depths are small; and by 18, No. 8, and 
19, No. 8, where the breadth is contracted. In these, for- 
mula (B) is the most accurate, erring, however, generally 





in defect, while with larger channels Moseley’s formula re- 
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asserts its superiority, as in Series 8, No. 9; 12, No. 4; 13, 
No. 5; 14, No. 6, &c. No advantage is seen to be gained 
in these examples by the substitution of ‘7 for ‘8 as a mul- 
tiplier of the velocity. 

Much more might, doubtless, be gleaned by a more 
thorough analysis of these and other experiments. For 
the present, the conclusions which we seem justified in 
drawing are the following :—(1) Formule (A) of Prony 
and (C) of Neville may be rejected as inaccurate ; (2) for 
small channels and shallow streams formula (B) is the best 
that can be used, but even that cannot be much relied on ; 


' practical results are given by taking the mean velocity to 


75 the maximum, instead of 4,as in formula (B); (4) for 
large channels it will be advisable to use Canon Moseley’s 
formula (D) as being the only one which rests on a theo- 
retical basis independent of the size of the channel, while 
at the same time this theory has been sufficiently shown 
by experiment on medium sized channels to be the true 
one. And thus physical science may reasonably take to 
herself the assurance that a problem so confessedly diffi- 
cult as that of the flow of water has by the last effort of 


one of her truest followers been fairly brought under her | 


(3) for medium sized channels with gravelly bottoms, good | sway. Watrter R. Browne. 
TABL 
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Index No. Discharge. 

— * a ——,-- - — —-~ ---- 
5 . a2 Depth = - . oo 3 3 3 32s 
3 ee 36 of Nature of surface. I 2 Bes SY S 3 os ss 
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LOCOMOTIVE WORKING EXPENDITURE. 

THE comparative table given this week on another page 
refers to the cost of working and maintaining the locomo- 
tive engines on twenty-five of the leading railways of the 
kingdom. ‘The figures are taken from the official reports 
of the companies for the latter half of 1871, and are 
arranged and analysed so that the calculations based upon 
them may admit of the most perfect comparison in every 
detailed item between any of the companies whose 
position, and+the nature of whose traftics, would allow 
of comparison. It will be observed that, in addition 
to the cost of running and maintaining each com- 


pany’s own engines, any special and extraordinary items , 
of expenditure, and the haulage performed either by or | 


for other companies, are added ; and, in the result, we 
arrive at the net cost which has been incurred in moving 
the traffic on each of the company’s lines independently. 
The necessity of thus including the work done on any 
particular line by the engines of another company is ex- 
emplified in the London, Chatham, and Dover, and Man- 
chester, Sheffield, and Lincolnshire companies. On the 
former the engines of other companies performed work for 


which the owning companies were allowed no less than ° 


£6256, or about 12 per cent. of the net cost of the Chat- 
ham Company’s locomotive power; and in the case of the 
Manchester, Sheffield, and Lincolnshire, it appears from 
the accounts that between 30 and 40 per cent. of the 
working cost of their engines is incurred on other lines 
which that company operates or works over. By means 
of the totals of all the different companies’ figures together 
we are enabled to arrive at certain averages which are in- 
valuable as showing what may be taken as the mean, in 
every item of expenditure, of all the railways in the king- 
dom. Indeed, the smaller independent lines not embraced 


in the table form altogether a mere tithe of the whole, | 


and their being brought in would not in any way 
materially affect the averages we are able to give. 

Before proceeding to give a few of the chief features as 
recorded in the table, it will be as well to direct attention to 
certain points, and also to certain assumptions which we 
have had to adopt in order to insure exact uniformity in 
each of the company’s figures, In all cases the number of 
engines is the total stock of the company, effective and 
non-effective, and includes the tender as a part of each 
engine. The railway earnings include only what has heen 
earned by the trains on each company’s own lines; and the 
train mileage is what is run by each company’s stock, but 


is exclusive of ballasting, shunting, and piloting, which + 


the majority of the companies do not give in their reports. 
The “ordinary working expenditure” includes superiuten- 
dence, running expenses, and the ordinary repairs and 
renewals of each company’s locomotive plant. All such 
items as outlay on premises, turntables, and new stock 
acquired at cost of vevenue, are included with the extra- 
ordinary expenditure ; as also is the haulage, other than 
that necessary in moving the traflic on each company’s own 
lines, that done for other companies being a deduction, 
and that performed by other companies belle an addition 
to the expenses of each company’s own locomotives. In 
many cases the haulage done for other companies is not 
distinguished in the accounts, being included with the 
gross amount received as “remuneration for working 
other lines.” In all such cases it is assumed that haulage 
by engines forms the same proportion of this gross amount 
as the company’s own locomotive power bears to the total of 
their own working expenses, The haulage done by other 
companies is the actual amount paid to or retained by them 
for work done on another line, and might not therefore be 
the actual cost (but a close approximation) to the owning 
company of the work performed. Generally 20 per cent. 


of the receipts is allowed by the companies for haulage on | 


another line, but 12 per cent. ought, asshown in the table, 
to cover the locomotive power in such cases, and about 
3 per cent. for the other plant, making 15 per cent. in all. 
In the Caledonian Company’s accounts there appears an | 
item of £13,220 as “provision for future renewals,” which | 
we have included as “extraordinary,” not being actually | 
laid out in the half-year dealt with. The Great Eastern | 
Company show an outlay of £21,676 “for new engines 
purchased,” which is also included as special, The 
Brighton Company built five engines and two tenders, 


which, after allowing for the value of alike number broken 
up, cost £10,340; and, although the item is specially in- 
cluded in the company’s accounts, we treat the sum as 
ordinary renewals. The expenses of working the joint 

lines belonging to the Metropolitan and Metropolitan 

District companies, not classified in the accounts, are 

apportioned in each case to locomotive power in the same 

ratios as the total working expenses are of the portion 

which is classified. It may also be stated that the amounts 

appearing in several of the companies’ accounts as power 

supplied to contractors, and to the engineers’ department, 
' &e., are treated precisely as if supplied to other com- 
panies, 

The first means which the table affords for comparing 
the ordinary working expenditure is in the average cost 
“per engine.” <A great disparity exists in the number of 
engines possessed by the ditferent companies, when taken 
' in connection with the length of line, weight of traftic, Kc. ; 

and on some lines the amount of work done by each engine 

greatly differs, making, therefore, a comparison in this way 

somewhat misleading. As, however, we propose in a sub- 
+ sequent table to show the numbers, cost, mileage run, and 
earnings and working cost taken together, we shall merely 
at present point out how variable the expenditure is prima 
facie by this method of comparison. It should be borne in 
. mind too that on some lines as many as 10 per cent. of the 
- engines are non-effective, whereas on others few, if 

any, will be out of order or under repairs. The average 
‘ per engine of the total ordinary working expenditure is 

£305 on all the lines taken together. The greatest varia- 
’ tions from this average, in both directions, are shown on 
| the Glasgow and South-Western and Metropolitan District. 
, On the former it is only £196 per engine, and on the latter 
‘it is £570. These would be extreme cases to adopt for a 
; close comparison of each item constituting the whole ex- 
penditure ; but it will be observed that the repairs and re- 
} newals, although comparatively low on the Glasgow and 
) South-Western, are considerably higher per engine than on 

the District line, and no less than £224 of the difference is 
) explained by the higher cost of fuel on the latter. This last 

named item is £53 on the Glasgow and South-Western, 
‘ against £277 per engine on the District, a difference against 
] the latter of over 400 per cent. The gross expenditure per 
| engine on the Metropolitan, which should be the fittest for 
, comparison with the District line, was £472 per engine only, 
{or 20 per cent. less. Taking several of the leading lines, 
| somewhat analogous in every other respect, we find some 
surprising and apparently unaccountable differences, On 
' the North-Eastern the expenditure is £352 per engine; on 
the Midland it is £319, on the Great Western the average 
\ is but £291, and on the London and North-Western it is 

£241 only. This last average is just 70 per cent. of that 

shown by the first-named line. The greatly different 

results cannot be traced to any particular cause, the same 

remarkable anomalies existing both in the “running ex- 

xemses” and in the “repairs and renewals.” It will be 

noticed that, next after the metropolitan lines, the southern 

conapanies’ engines cost the most to run, and the fuel, owing 

to the distance which it has to be conveyed, accounts for 
| the greater part of the increased expense on these lines, 
| Repairs and renewals average £107 on all the twenty-five 
| lines together, the item varying from £39 on the District 
| to £149 on the London and South-Western. Next after 
| the latter, the Great Southern and Western (Ireland) and 
| the North-Eastern companies have been most liberal in this 
| respect. The various items which go to make up the 
| total working expenses of our locomotives, as exhibited 
|in the averages shown in the table, are for a half-year :— 


Per engine, 
& 


Salaries and superintendence ., 





Running expenses.—Wages a eo 
Fuel.. ee 77 
Water .. «. 6 
Oiland tallow .. 16 .. «. 191 
Repairs and renewals,—Wages.. .. .. 55 
Materials .. 2 52 we «6 «¢ 107 
805 


‘Dhe next means of comparison afforded is that shown in 
the average per train mile. This method is more perfect 
than the former in this respect, that it allows for the work 
, actually done by the engines on the various lines ; and, sv 


4 


far as the running expenses are concerned, we could not 
find a more desirable way of judging of the merits of each 
case. In this way the gross working expenditure amounts 
to 7°80d. per train mile as the mean on all the twenty-five 
lines. If we take companies whose earnings are chiefly de- 
rived from a fast passenger service, we find their averages 
| per mile are somewhat the same as those whose traffic is of a 
|slower and heavier nature. Leaving out the Taff Vale 
lines, the engines of which are about as much employed in 
shunting and arranging their short mineral traffic as in 
actual running, it will 1 be observed the highest average is 
| shown by the London, Chatham, and Dover, and the lowest 
_by the Great North of Scotland, the former being 9°92d. 
and the latter 5°59d. only, or 43 per cent. less, The great 
difference between these two cases is traceable in each item 
constituting the whole working expenditure. Some of the 
leading lines present remarkably uniform averages in the 
cost per train mile. On the Lancashire and Yorkshire it is 
| 7-53d., on the Midland 7°49d., on the Great Northern 7°45d., 
and on the North-Western 744d. The mean average cost 
connected with the actual running of the engines is 4°89d. 
per train mile on all the lines, being in the proportion of 
236d. for wages, 196d. for fuel, and 0°57d. for water, oil, 
tallow, &c. The company showing the Highest average 
is the Metropolitan District with 7°85d., and the North 
British the lowest, being 3°92d. only, or exactly one-half 
\the former. By this way of comparison the London and 
South-Western, it will observed, are not in the first 
— in the matter of repairs and renewals to their 
ocomotives, as they appeared when comparing the 
average outlay “per engine.” The Great Southern and 
Western leads with 3°65d, and the North-Eastern and 
Sheffield have also been liberal as regards repairs. The 
stock of the District Company being entirely new, as might 
be expected the outlay upon it has been extremely small ; 
but surely that of the Metropolitan Company was entitled 
to receive somewhat more than the 1°38d. per mile actually 
expended. Taking the various items as recorded by this 
method, it will be seen that the outlay, as shown in the 
mean of all the lines, is made up as follows :— 
Per rs mile. 


Salaries and superintendence .. «+ «+ a “7 
Running expenses.—Wayes Ee 
Fuel .. oo -- oo 1°% ee - 
Water +s eo ae “16 -—- 
Oil and tallow ee 41 4°89 
tepairs and retiewals.—Wages .. «+ es 1°42 
Materials .. .. 1°32 2°74 
7°80 


The third means of comparison is the same in its results 
as the first, but stated in a somewhat different form. It 
may for our purpose be assumed that the average cost of a 
locomotive (taking them with and without tenders) is 
£2000; and on this basis we arrive at the “lifetime,” or 
period within which the outlay on repairs and renewals 
will have equalled the prime cost. Of course the company 
showing the smallest number of years is ostensibly the one 
dealing most liberally with its stock. The mean average 
recorded in the table is 9} years on all the lines, and varies 
from 6} to 255 years, although this latter average, being 
that of the District line, is altogether exceptional from 
the cause already explained. 

The last comparison, and the one most generally adopted, 
is by taking the percentage which the net cost of locomotive 
power forms of the gross earnings. The mean of all the les 
is 12 percent. The South-Eastern Company’s percentage is 
the lowest, viz. 9°8, and the Metropolitan District the 
highest, viz., 18°8 per cent. When the latter company’s 
engines, as they must shortly do, begin to need the usual and 
ordinary repairs the difference between these two will be 
still greater. The Caledonian, North London, and London, 
Chatham, and Dover averages are each of them extremely 
high. The percentages which the various items composing 
the net locomotive power of the different lines form of the 
gross receipts, and the relationship which each item bears 
to the total expenditure of the department, may be sum- 
marised as follows :— 


Of total 


Of gross 
receipts. 
Salaries and superintendence 
Running expenses.— Wages. . 





uel .. oe , z 

Water.. eo» ee ee 

Oil, tallow, &c. ae o 
77 64'1 
Repairs and rencwals.—Wayes .. 0. «2 2°2 se oe oe 18°6 
Materials .. os 2*1 oe oc of 17°2 
4°3 35°8 
Sundries 1s .s os of os ee Less *3 .« «o- Less 2°1 
Total .. 2 oc co cf ce cc 12D ce oe ce 100°0 


Taken altogether the present table will be referred to 
with very great interest by a large number of our readers ; 
and the various data, which the mean averages therein 
given afford, will be of much service in the guidance 
of those who are without the valuable assistance which 
the figures in the reports of the companies would give them. 

In a subsequent table we purpose giving similar statis- 
tical information in respect to the working of the carriage 
and wagon department on the different lines, 











| THE issue of the new 16-pounder field guns to the batteries of 
| the Royal Artillery is proceeding. On Monday a complete gered 
of six guns was forwarded to Preston for the G Battery of the 14t 

| Brigade, Royal Artillery. 

SourH KeEnsincTon Museum. — Visitors during the week 
ending October 26th, 1872 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m, to 10 p.m., Museum, 9,394; Naval and other 
collections, 945; on W y, Thursday, and Friday, admis- 

par 6d., ay: Dy a.m. = jp.m., — 2069 ; bt ad a4 
collections, ; total, 12,508 ; average of corresponding wee! 
former years, 10,910; total from the opening of the Museum, 
12,020,994. — Bethnal-green Branch of the South pa 
Museum: Visitors during the week ending October 26th, 1872 :— 
On Monday, Tuesday, a Saturday, free, from 10 a.m. to 10 p.m., 
13,658 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 4 p.m., 2301 ; total, 15,059; total from the opening of 
the Museum, 725,463, 
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MR. FELL’S NARROW GAUGE RAILWAY AT ALDERSHOT. 


‘For escription sce page 297. ) 
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GRESHAM’S IMPROVED INJECTOR. 

SIncE the injector was first invented by Mr. Giffard it has | 
formed the subject of some dozens of patents, and it is by no | 
meansimprobable that it will furnish matter for patents for years to | 
come, The arrangement which we illustrate may be taken as | 
representing the most improved form that the instrument has | 
received, This arrangement is extremely simple. The internal | 
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packing, which caused much trouble in many cases, has been 


dispensed with, The water cone slides in a parallel brass bush 
which is accurately turned and fitted, instead of being wedged into 
a conical hole, a graduated index is placed on each water regulator 
wheel which shows the proper position of the water cone for 
maximum discharge under varying pressures, and the graduation 
is effected by actual experiment with each injector. 


| their action. 


It need scarcely be stated that since the expiration of the 
original patent a very important rednction has been made in the 
prices of injectors, which can scarcely fail to extend their use 








Water Regulator 
The weak point about the system is that the 





enormously, 


square slots cut in them, and there are corresponding slots on the 
inside of the outer sleeve. These slots are to receive square 
bolts c,c,¢. The sleeves 6, b, when put into place in the outer 
sleeve, will not quite meet, that is, they are too large to go 
in all the way. They are, however, split, each one in one 
of the square slots at d. This split makes them elastic, 
and if they be forced into the conical holes they will con- 
tract, and thus diminish the size of the centre holes, 
The square bolts c, c, c, while they serve as keys to pre- 
vent the inner sleeves from turning, also serve as a means of 
drawing the conical sleeves towards one another ; so that if the 
ends of shafts be in these sleeves such ends will be pinched or held 
fast by the pressure, and this in proportion to the force used in 
screwing up the bolts. One cannot be drawn in with any more 


| force than the other one; the resistance is the pressure on the 
| shaft ends, 


The pressure on both ends of shafts in such a 
coupling must be equal, and is under the control of the person 
using and applying the coupling. The shafts need not be of 
exactly the same size ; shafts of an appreciable difference in size 
may be as firmly held as if they were of the same diameter. 


| Key slots are provided as a precautionary matter, as shown at ¢, ¢ ; 


smaller injectors, such as Numbers 2 and 3, are very uncertain in | but the keys must fit sideways, and not touch top or bottom. 


feeding boilers of all kinds? 





THE DOUBLE CONE VICE COUPLING. 


WE are indebted to an American contemporary for the follow- 
ing description of a shaft coupling little known in this country, 
and possessing many excellent features :— ; 

This coupling, called by its manufacturers the double cone vice 
coupling, consists of three principal parts—an outer sleeve a, and 











two inner sleeves b, b. The outer sleeve has its interior surface 
made like two frustrums of cones, with the apex of each meeting 
in the centre of the sleeve. b, 6 are conical sleeves, bored to fit 
on the shafts intended to be coupled, and having their outer 
surfaces so turned as to fit into the conical holes of the outer 
sleeve a, The cones b, b, it will be seen,have three equidistant 


Who will produce a first-class small injector fit for | 











Woop-WoRKING MACHINERY IN THE STATES.—Southbridge 
mechanics at the Hamilton Woollen Company’s yard know how 
to get through the world easily. When they want to smooth long 
sticks of timber they make a plane as wide as the face of the stick, 
hitch a yoke of oxen to it; then four men get aboard the plane, 
and the oxen travel. It is plane that those men know too much 
to stay in Southbridge long.—American Manufacturer. 

ViEnnA.—Vienna, architecturally, is an agreeable disappoint- 
ment to mere strangers, as it certainly was to me at my first visit. 
Few persons expect to find so many handsome buildings, such fine 


| squares, and such an admirable and attractive promenade as the 
| glacis—the circle around the inner or old city. 


Walking or 
driving on that splendid esplanade, Vienna seems the most mag- 
nificent city in Europe; but when you enter the narrow thorough- 
fares, lined with high houses, radiating like a spider’s web from a 
central point near the cathedral, , Seren entangled in the 
numerous minor streets and alleys. or invade any of the thirty- 
four suburbs--as the new parts of the town are called — your 
earliests impression is materially marred, The old city is nearly 
circular in form, and some three miles in circumference; while the 
entire circuit of Vienna is nearly sixteen miles, The inner part 
was formerly surrounded by fortifications and a deep ditch ; but 
these have oe been levelled and filled up, and the space they 
——2 is now added to the promenade. Of the twelve gates by 
which the interior city was once entered, the Palace and Francis 
Joseph gates alone remain, The nd has a passion for 
building. He is as anxious to beautify Vienna as Louis Napoleon 
was to beautify Paris. He has spent immense sums to this end, 
and is still lavish with the nation’s purse, notwithstanding the 
deranged condition of Austria’s finances, and, so far as amount is 
concerned, her eminently respectable debt. The new Opera-house, 
Commercial Academy, Hall of the Horticultural Society and 
Academic Gymnasium, are expensive and imposing structures, as 
will be, when completed, the new University, Town-hall, Theatre 
of the Musical Society, Museum Buildings, Artists’ Hall, and 
Parliament-house. Most of the dwellings in the city are built 
about a courtyard with a common stairway, as they are in 
France, Italy, and Germany, a number of families occupying each 
building. ienna is one of the compactest of cities, and it is 
astonishing to see how many persons can find shelter and preserve 
their health there in a limited . The population is six 
hundred and seventy-five thousand, of which one thousand are 
Greeks, eleven thousand Jews, thirteen thousand Protestants, and 
all the rest Roman Catholics, including a garrison of thirty 
thousand men, —Harper’s Magazine. 
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two points ina plane are made to rotate in circles, then will 
every other part in the plane rotate in a circle. 

It was intended to carry out some experiments on the hauling 
powers of the little locomotive on Wednesday, but the weather 
was so fearfully inclement that the attempt was abandoned, and 
the only thing done consisted in making three trirs each way 
with the fifteen or twenty gentlemen whose ardour in the 
pursuit of science was not to be baffled by a storm of wind and 
rain. Two wagons were attached to the engine, and in these 
the visitors made themselves as comfortable as was possible, 
which was not comfortable at all. As regards the working of 
the line nothing could have been more satisfactory. The average 
time of running the mile was five minutes, but part of the route 
was run at at least twenty-five miles an hour. The motion was 
extremely easy and steady, and we noticed that except when 
going round very sharp curves, the guide wheels never touched 
the rails. It is impossible to see how any accident could’ occur, 
and we should have no objection to run over the whole line at 
forty miles an hour, 

Although no experiments were carried out on Wednesday, 
it is right to state that a short time before a committee of Royal 
Engineers carried out a series of experiments in the presence of 
General Sir F. E. Chapman, inspector-general of fortifications ; 
Colonel Ogle, commanding Royal Engineers ; Colonel Somerset, 
Royal Engineers ; Lieut.-Colonel Chesney, Royal Engineers ; 
and a nuinber of other officers from the War Department. The 
experimental trains were composed of wagons loaded with three 
tons each of tents, sacks of flour, and biscuits, barrels of sugar 
and pork, and 9-ponnder and 16-pounder shells. One wagon was 
loaded with 590 cubic feet of hay. Some of the wagons carried 
the Royal Engineers committee and other officers present on the 
oecasion, and two wagons were loaded with soldiers with their 
rifles and equipments complete. Passenger trains were run over 
the line at a speed of twenty miles an hour, mixed trains at a 
speed of fifteen miles an hour, and goods trains at an average 
speed of ten miles an hour. The maximuin attained with pas- 
sengers only was thirty miles an hour, and the carriages ran as 
steadily as those of a railway of ordinary gauge. Tnere was no 
perceptible oscillation of the structure, and the vibration was no 
eveater than is usual in iron and timber railway bridges. 

Atogether we believe that Mr. Fell has achieved a very decided 
success, Of course it may be asked, what are the special advan- 
tages of a suspended railway’ The first is that all, or nearly all, 
earthwork being saved, the road can be made at an extremely 
low price, varying as a maximum between £1500 and £2500 a 
nile. Of£ course there are other points in its favour, but these we 
have already dealt with in our impression for Oct. 4th. 

Among those present we noticed—Captain Luard, R.E., M. 
Debray, C.E., M. Bramon, Mr. Reily, C.E., Mr. Fopling, Mr. 
Wardle, Mr. Morris, Mr. E. TT. Bellhouse, Mr. Ridehalgh, 
Mr. Fell, and Mr. Fell, jun. The engine was driven by Mr, 
Barnes, who was locomotive superintendent of the Fell railway 
over Mont Cenis. 

In a succeeding impression we propose to give drawings of the 
rolling stock of the Aldershot line. 





M. Faye will probably be appointed (the Jadépendance Beye 
learns from Paris) to the directorship of the Paris Obser 
vatory. ’ 

INTERESTING SALE.—Mr. Brown, of Coventry, will sell on 
Wednesday next a set of machinery, the property of the Earl of 
Aylesford, which is well worth the attention of amateurs, It 
iacludes among other things a beautiful din, lathe, by Holtzapffell, 
with chucks and rests of every conceivable kind, and a rose lathe of 
the most elaborate workmanship. Mr. Brown’s address is 
5, High-street, Coventry. 

FrrREPROOF GUNPOWDER SAFES.—In our article on the trials of 
Messrs. Milners’ safe on Woolwich marshes, in THE ENGINEER of | 
11th October, we hinted that the powder used in the experiments | 
might be found to have undergone change by volatilisation of the | 
sulphur. This we hear from Professor Abel, has been found to | 
have actually occurred. He has examined the powder which | 
came from safe No. 4, and he has found it minus a certain per- | 
centage of its sulphur. 

THE SEWAGE Works AT SOUTHBOROUGH, Ken?T.—The following | 
are the tenders received for the execution of the sewage works at 
Southborough ; Mr, William Henry Wright, engineer, Tun- 
bridge Wells. The quantities were supplied:—A. W. Ritson, | 
£4807 5s. Gd. ; — Kershaw, £4783 17s. ; Pollard and Goldsmith, 
£4575 ; — Symonds, £4375 ; H. A. Marshall, £4200; G, Punnett 
and Sons, £37! . 9d. ; Blackmore and Howard, £3091. The 
last tender was accepted. 

OcEAN RactnG.—The Republic, referred to in our impression 
for the 11th of October, reached Lisbon after a very good passage 
with the following results as regards consumption of coal: -On 
former voyages her average consumption of fuel was 70 tons per 
day, on this she only burnt 50; greatest consumption on any one 
day, 52. Mr. Prideaux felt confident, we understand, of saving 
about 15 per cent. in fuel by the use of his air doors. There was 
no smoke, and the reduction in temperature in the stokehole was 
estimated at about 30 deg., but the engineers hadgno reliable 
account of formertemperature. The following temperatures carefully 
taken on 6th of October will give some idea of the results :—Surface 
of boiler between smoke-box doors 144 deg.; face of furnace doors, 
0 deg.; face of non-conducting shields on smoke-box doors 94 deg. ; 
thermometer hung in centre of stokehole 98 deg. With regard to 
the saving of 28 per cent. in consumption of coal, we do not 
attribute the bet of it to the improved apparatus for regu- 
lating the air supply.” Upon giving Mr. Prideaux the order to fit 
the Republic, the directors placed the furnaces in his hands to 
make whatever alteration he chose in them, He attributes about 
18 per cent, of the saving to the air supply apparatus, and about 

10 per cent. to some alterations he made in her furnaces. We must 
not omit to say that 240 tons of coal, which had been previously 
ordered at Lisbon, after being brought alongside the ship in 









lighters were sent back again, and freight taken instead. 


RANGE Frexpers.—We are curious to know whether the | 


missing range finders have been found again, After great energy 
and exertion on the part of the Department of the Director of 
Artillery, the necessary guns were prepared for them and issued 
to some of the batteries about to proceed to the Autumn 
Manwuvres, ‘The range-finders, like all the rest of our artillery 
material, were, however, in charge of the Control, and—never 
turned up. What became of them has not transpired. Perhaps 
they met the same fate as the dynamometer a short time ago, and 
found their way to Hong Kong instead of to Hampshire! Surely, 
if this sort of thing is what is to be looked for in time of peace, 
when the Control Department have months’ notice to prepare 
everything, and ure not called upon to supply reserves of ammuni- 
tion, &c., what are we to expect in time of war if we persist in 
entrusting our munitions of war to officers who, thoug willing 
and useful in their own sphere, are as ignorant as can gee be 
imagined of everything which pertains to this branch of their 
present work? It is high time that the report of Lord Strathnairn’s 
Committee should be brought out of the pigeon-hole to which it 
has been for so long consigned, and their main recommendation 


acted upon. If not—if our artillery material be still entrusted to ' 


men whose principal duties have previously been those connected 
with the Commissariat—we may rest assured that, when the least 
pressure is brought to bear on them, there will be « terrible 
collapse. If this should happen, it will not be for want of 
warning.—F’al! Mall Gazette, 
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ON AN IMPROVED METHOD OF DRAWING 
WHEEL TEETH BY APPROXIMATE CIRCULAR 
ARCS. 

THE following is an abstract of a paper read at a joint meeting 
of engineers, &c., at Newcastle-on-Tyne, July 3rd, 1872, by Mr. 
Thos. Roberts, Newcastle-on-Tyne. 

This paper assumes the properties of the “ epicycloid ” tooth; 
and the method of drawing it by a rolling circle to be known. 

\, Let the bold he OE be the epicy- 

V5 * cloid curve, O the — point, ORa 
| radius of the wheel produced, H the 

| height of a point 6, through which 

3 the approximate are is to pass, pass- 

: j,/ \ ing also through O and an inter- 

Kg mediate agen a 
a Then by an approximate equation 
‘ | to the epicycloid the ordinate 
bR=” +2 2 Hs (1) 

3 rm (m+ 1) * 

where 7 is the radius of rolling circle 

and m7 is the radius of the wheel. 

: By substituting 4} H for H, we get 

, the intermediate point, and are then 

able to tind the radius of the circular 

'/ , are that will pass through these 

| ila three points, 

if R=181Vq,"tt.. . (9) 

yo — a m + 2 

or % ~ And the centre of the are is found 
to have a uniform divergence from the tangent at pitch point, viz., 
aT 6 6 8s 1) eRe See ee) eee 
The are can be used to a greater height, as to ¢, so that the 
divergence E e is not more than the other divergences at d and ¢, 
It suits well to take this height 4 such that A = 4 A, uniformly (4) 

om meh = 
and then R = 1°76 Vy; p ane’ ott (5) 

If h is internal for the flank of the tooth, m becomes negative, 
and both cases are represented by the double sign; R, 7, and h, 
heing in any units if all the same unit. 














~ 


‘’he approximation to the epicycloid are thus obtained has been 
tested on the large scale of 35in. pitch (rolling circle 210in, 
circumference, and H = 14in.) in various cases, from straight 
rack to pinion of twelve teeth, The points of coincidence agree- 
ing well, and the divergences being on/y about one-fifth of the 
divergence of Willis’s arc, which has ‘hitherto been supposed to be 
the best approximation of this kind. 

What Professor Willis has aimed at, and given correctly enough, 
is the normal radius to the epicycloid curve at the middle of its 
height, assumed at about ‘35 pitch. It gives an are which, drawn 
through the middle point of the epicycloid curve O E, sensibly 
coincides with it for about one-third of its-length, but diverges 
seriously outwards at O and inwards at E. But in practice it 
must start at the point O, and so diverges, as marked, O W, so 
much as to lessen the thickness of tooth at point one-fifth, and be 
at an angle with the line O R of 15 deg. in,the case of twelve-tooth 
pinion. This angle is reduced by the new method to 10 deg. 

Adcock’s tables simply carry out Willis’s principle by tabular 


| radii instead of a geometrical construction, and apply it to the 


cases of rolling circles of four and five teeth, while Willis’s is 


| only adapted for rolling circle of six teeth; but practically it’ is 


an inferior approximation to Willis’s, as it only directs a height of 
tooth of ‘2 pitch, for which a much closer approximation than for 
35 pitch should have been obtained. Adcock’s radius is only 
normal at the top of his tooth. 

Nystrom’s method (given as ‘‘ American ” in Molesworth’s P. B.) 
gives rather better results than Willis’s in some cases, and as bad 
or worse in others, especially in the flanks of small pinions which 
become straight lines in the pinion of eleven teeth, but not coin- 
ciding with radius of pinion as they ought, but deflected 3 deg. 
inwards from same. His formule, in fact, are empirical, and 
further attention cannot be given them here. 

The new method has also the advantages of being applicable to 
any height of tooth or size of rolling circle preferred, giving the 
best approximation in each case ; and that approximation is the 
better the larger the rolling circle, the less the height of tooth, and 
also the more teeth in the wheel. 

Let » = teeth in rolling circle, then mn = teeth in wheel = ¢, 
and h, 4, and R be in terms of the pitch as unit. 

a es nt ow t¢ +3 . 
R= 7 Vin = +2 =Tvhn t . oC oe oe 
For different values of h and n, the value of ‘7 Vin is 




















For n= 5 | 6 7 
h= |a= ! 
| — 
-25 | -083 YWhn= ‘785 | °86 | +927 ) 
*29. | °097 = ‘ *1°000 
eS oe cs "86 “94 1-015 p (7) 
“34 | 113 = “91 *1°000 1°08 
any value rs7Vh | 72h | 1855Vk (8) 
+} +¢ + § + 3h 
And” = % becomes t + 24 t = eh (9) 
m+t2 tt te $tis t+ 14 





Tables of the values of R for different numbers of teeth are 
most easily calculated for the cases marked*, when the coefficient 
‘7 Vi nis = 1, and tables for other cases are easily derived from 
them, One such table is given below. 

Teeth have been drawn, according to this table, to lin. pitch, 
and the arcs repeated at steps of 14in along the pitch lines, and 
they keep contact almost perfectly, while Willis’s arcs go out of 
contact at the third or fourth step, 

This method is not given as any advantage over the plan of 
making teeth to the true epicycloid curves, wherever thut is really 
dome. But the trouble of making the templets, and the skill 
needed to use them right, are such that it is believed approximate 
circular arcs are generally preferred. Many par.ies draw an 
epicycloid curve, as directed by Molesworth, p. 202, or otherwise, 
and then by trial find a radius and centre to suit as near as pos 
sible. This is better than by any of the other methods referred to, 
yet the part of the curve required is so short that the radius 
cannot so be found with certainty within 20 per cent. less or more, 
and it is given at once exactly by the above rules or tables without 
drawing a curve. And even in drawing the curve there is risk of 
serious error, The writer has found even intelligent draughtsmen 
understanding the distances ‘‘d j=y d,” &c., of Molesworth’s P. L., 
p. 202, as straight line distances instead of measured on the curves 
as they should be. 

Whether exact epicycloid curves are used, or the approximate 
method, the following remarks apply :- -The depth of the part of 
the flank that keeps contact with the face of the other wheel's 
tooth is always /ess than h; is about five-sixths of it, down to 





about one-half, in the extreme cases. It is least in small pinions, 
and less as the other wheel is less. Guided by actual practice, a 
column is given in the table below of the extreme cases of work- 
ing together that occur, and one of the corresponding “contact 
depth,” below which the side of the tooth may be swelled out to 
strengthen it at the root to any shape that will just clear the 
corner of the other tooth, One way of doing this is seen in the 
diagram, 

Lockwood’s Weale’s P.B., Molesworth’s P.B. in last edition, 
and others, give tables of diameters for each number of 
teeth which are not proportional thereto. Adcock’s tables 
also give diameters on the same principle, viz. that the 
pitch is the straight line distance between pitch points, 
Notwithstanding this array of names, it is strange that any- 
one should retain this idea alongside of the fundamental prin 
ciple that the teeth are to act together precisely as if the pitch 
circles rolled continuously on each other without slipping. But, 
assuming that it is the pitch measured on the pitch circle that is 
always equal, then the straight line pitch which the draughtsman 
takes in his compasses is /ess, and in small pinions sensibly less. 
And it is often useful to get the exact size without drawing the 
whole circle to divide it. The defect of the straight line pitch 


from the full pitch is = mo Sak ta a Sako sr, 
A column showing it is inserted in the table, 

The larger the rolling circle the more “vertical sided” is the 
tooth, and the /ess is the force tending to “ push apart” the wheels. 
It is to suit the condition of having all the wheels of one pitch to 
work correctly together that they are supposed all to be made with 
one rolling circle, and that as small as convenient, so that small 
pinions may be available. The pinion of twice the number of teeth 
of the rolling circle has its flanks straight radial lines, and if a Jess 
pinion be made its flank radius becomes negative, i.¢., is in the 
reverse direction from usual, making the flanks convex. But as 
this is only for the “‘ contact depth,” only about half way down, 
and such pinions are usually flanged, they can be used when 
suitable. 

But when other considerations outweigh this one of working 
correctly with other wheels, a rolling circle may be used of any 
size up to half the size of cach wheel, for its own flanks, and the 
other wheels faces, This makes the flanks all straight and radial; 
ie . for faces is found by formula (5) modified for the value of 
h used. 

This agen also to berel wheels, which are seldom intended to 
work with any but their fellows. Of course, if they do work 
with others, it is with shafts at an angle; and this is sometimes 
wanted, and might be oftener, if facilities were provided for 
finding wheels to suit. 

_ Now any bevel (or mitre) wheels, of same pitch and rolling 
circle, and having the conical radius BD the same, will work 
correctly together; so that if this “conical radius” and the 
angles a, B, were marked in lists of wheels, it would be very 
—— seen if a particular case of shafts at an angle could be 
suited, 
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For several reasons also a larger rolling circle is allowable for a 
set of bevel wheels than for spur. Small pinions are seldomer 
used; and it should be specially noted that the numbers of teeth 
wherewith to use the formule or tables are not the real numbers, 
but virtual numbers, which are always greater; thus, A B and 
B C being a pair of wheels at right angles, draw G H perpen- 
dicular to B D, then— 

BD 


Virtual No, for A B = real No. x id or X . 
BE DE 

: BH sp: > @ 
Virtual No. for BC = real No, x FH" *BE 


Hence a rolling circle for a set may be adopted about double that 
used for spur gear; and the ‘“‘push apart” pressure and cross 
stresses thence arising will be considerably /ess than if the same 
size were used, 


Specimen Table in the case of Rolling Circle = 6 teeth, h = “34 of 
pitch, and & = ‘113 of pitch. 











Deduction ‘Number| Radius Radius, tact 
rom | of for for ‘aenth Will work with 
pitch. | teeth. | face. flank. — 
t R R, d. 
“0136p 11 “60p | — 7'4p “6p 35 teeth, internal. 
Flank 
114 12 6122] a straight °64 40 i 
line. 

0097 13 “63 9 6p 66 45 = 
84 14 “614 5°3 68 50 °° 
73 1b “66 39 7 56 na 
65 16 67 3°6 72 64 pa 

0057 17 “68 2°74 76 ” 
51 18 “69 2°45 ‘7 90 e 
45 19 70 2°24 75 104 ° 
41 20 7l 2°09 “76 120 »” 

0037 21 72 1°97 7 140 oe 
3 22 73 1°88 — | 90 et 
3l 23 74 1°8 78 
28 24 745 1°73 — Rack 
26 25 75 1°69 “79 
22 27 _- 1°6 300 External 

0018 30 7 15 8 120 es 
4 34 8 14 — 82 

3 36 81 1°37 _ 72 ” 
39 a 1°33 = 62 rs 

Lol 42 83 1°3 “SL 56 = 
48 — 1°25 _ 48 ra 

sais 49 “85 ~ om 
_ 56 - 1°2 "82 — 
ae 61 “875 - -- 
72 “sy 1°15 - -- 

79 — 14 - - 

_ 100 92 ie *83 _ 
_ 140 cy | a _ 
_ 210 96 104 - _ 
— 420 98 1°02 -- ~- 
_ Rack 1°00 1°00 "84 _- 














If preferred, the positions of centres of R and R, could be 
given by columns in the table of the distances out and in from 
pitch line, instead of from the tangent; but it is believed that the 
method given has the advantage of simplicity and freedom from 
the chance of error, 



































Nov. 1, 1872, 


RAILWAY MATTERS. 

THE Texas Pacific Railway is to be 1515 miles in length. 

. IN a stretch of 815 miles on the Texas Pacific Railway there 
will be but six bridges. 

THE new railroad along the west bank of the Hudson river will 
be 4ft. 8hin. gauge, and is to be laid with steel rails, sixty pounds 
to the yard, fish-plate joints. 

It is proposed to apply to Parliament for powers to extend the 
Holywell Railway to Mold vid Northop, and to make a branch line 
to Buckley from the latter place. 


— 


THE London and North-Western Railway Company have | 


announced that during the winter months, commencing this day, 
they will provide foot-warmers for first and second class travellers 
free of charge. 

A SHIP canal across the Delaware peninsula, connecting Chesa- 
peake and Delaware bays, is proposed. Surveys are now in pro- 

ress, and if the canal be made it will enable the Baltimore and 
hio line of ocean steamships to compete on equal terms with 
that soon to be started by the Pennsylvania Railroad Company. 

THE Pittsburgh, Virginia, and Charleston Railroad is being con 
structed with a fair degree of energy, and cars are now running to 
Green Springs. Difficulty in procuring ties have hitherto caused 
delay, but this difficulty will grow less as the line progresses 
farther up the river, where timber is more plentiful and con- 
venient, 

On Saturday morning, owing to the incessant rain and the 
ficoled state of the Thames and its tributaries, the line of the 
Lcnion and South-Western Railway passing through the Richmond 
station on the Windsor branch was inundated. the water rising 
within a short distance of the platform. As a consequence the 
trains had to be run gently into the station. 

A ROUTE has been surveyed for a railroad from Pittsburgh 
Landing, on the Tennessee river, to Birmingham, Alabama, a 
distance of 160 miles. The line of this projected road passes 
through some of the richest coal lands, and penetrates a region 
which furnishes an inexhaustible supply of iron. When com- 
pleted it will form a continuous railroad connection from Pitts- 
burgh Landing to the Atlantic coast in Georgia. 

GREAT activity is reported along the line of the Texas Pacific 
Railroad, Five hundred miles are already under contract. 
Negroes are mainly employed, but Gen. Dodge has arranged for a 
force of 1000 Chinese. The line under contract is that part of the 
main stem from Marshall west to Fort Worth; and the branch 
north from Marshall to a point opposite Fulton, Arkansas, and 
thence westerly to the west main stem near Fort Worth will 
proceed during the winter. 

A most extensive landslip occurred on Sunday evening on the 
York and Thornbury rome § of the Midland Railway. The spot 
at which the slip occurred is between the Tytherington and 
Thornbury stations, where the cutting is of great depth. Upwards 
of 4000 tons of earth have fallen upon the line, and it is calculated 
that it will take three weeks for the 150 men employed to clear 
the roadway in order that the traffic may be resumed. It is 
stated that the engineer is of opinion that the crack extends the 
entire depth of the cutting. 

Mr. ANTHONY TROLLOPE states that there is a project on foot 
in Australia to construct a railway right across the Australian 
continent from Adelaide to Port*Darwin, 1800 miles long, and 
parallel with the new telegraph line. It is a bold speculation to 
run a railway through a country without inhabitants, but the 
great object of the promoters is, of course, to open up to human 
uses an immense tract of country which is at present useless, 
There can be no doubt that population would follow the railway, 
as it has always followed railways in the United States. The 
pastures would be opened to sheep, and mines of lead and copper 
would be worked if means of transit were supplied. 

AmoneG new public works talked of this week as about to be 
projected mention is made of a system of tramways in the island 
of Bute. Several of the more influential gentlemen connected 
with Rothesay, the principal town on the island, have had the 
pet under consideration, and they propose to form a limited 
iability company to carry it out. The lines would be laid between 
Rothesay, Port Bannatyne, and Kerrycroy, where, especially 
during the sumer montlis, there is an extensive passenger trattic, 
The projectors anticipate that, after paying working expenses, a 
handsome return would remain to shareholders, and should the 
company take shape a proportion of the shares will likely be 
thrown into the market. 


THE inhabitants of the north-west highlands are giving 
evidences that they are alive to the advantages of railway com- 
munication. Only a few months have elapsed since a new route 
was opened up from Dingnall along a romantic district of country 
to Strome Ferry, affording a rapid and easy access to the Isle of 
Skye, which has been largely patronised during the summer 
months, A proposal is now on foot for the construction of a new 
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NOTES AND MEMORANDA. 


Ir is claimed by M. Tatro, the inventor of a process for purifi- 
cation of petroleum, that by adding sulphuric acid (from 2 to 4 
ver cent.), and 4 to 6 per cent. of dry lime, agitating the oil with 
it and distilling, a larger proportion of burning oil is produced. 

A CORRESPONDENT of the Scientific American, J. W. K., in 
Colorado, makes the following alarming suggestion :—‘* Why not 
have a whole city furnished simultaneously with the latest tele- 
graphic news upon the instant of its arrival, by means of a steam 
whistle or whistles, or a gigantic speaking machine, instead of 
waiting for it to go through the tedious process of type-setting, 
printing, folding, and distribution by the carrier? The old way 


1s too slow, even with carriers on horseback as we have here in | 


Denver.” 

THE oldest steamer in the world has been presented by her 
owners, Messrs. Steele and M‘Caskill, to the Glasgow Chamber of 
Commerce, The vessel is named the Industry, is 54 tons register, 
and was launched from the building yard of Messrs. John and 
William Fyfe, of Fairlie, on the Clyde, in May, 1814. She was 
the seventh steamer built on that river. Latterly she has lain 
sunk in the East India Harbour at Greenock, but last week she 
was floated and beached to be caulked, thereafter to proceed to 
Glasgow, where she will be preserved as a memento of the early 
days of steam navigation. 

How complicated soever the motions of animals may be, what- 
ever may be the changes which the molecules of our food undergo 
within our bodies, the whole energy of animal life consists in the 
falling of the atoms of carbon and hydrogen and nitrogen from 


| the high level which they occupy in the food to the low level 


which they occupy when they quit the body. But what has 
enabled the carbon and the hydrogen to fall? What first raised 
them to the level which rendered the fall possible’ We have 
already learned that it is the sun. It is at his cost that animal 
heat is produced and animal nrotion accomplished,— 7'yndal!!. 

Dr. I. Waxz describes the "following process for obtaining a 
neutral solution of shellac in water:—The shellac is broken up and 
covered with a concentrated solution of carbonate of aminonia, 
and boiled upon the water bath until the ammoniacal smell has 
disappeared. 
continued until the shellac forms a coherent, sponge-like mass, 
The carbonate of ammonia is then expelled by further boiling, and 
the mass will readily dissolve by pouring boiling water upon it. 
A kind of soap will be found floating on the surface, which may 
readily be removed by straining. The solution, brought on paper, 
cloth, &c., dries rapidly, and leaves a thin, lustrous and adherent 
film of shellac behind. 

A STATISTICIAN who has compiled the information, states that 


| 
Philadelphia has 8000 manufacturing establishments in which 


persons are employed at wages in manufactures of various kinds. 
120,000 men and 40,600 women find steady employment in these 
establishments. These 160,000 operators receive 60,000,000 dols. 
per annum for their labour, These 60,000,000 dols. are expended 
mainly in that city. The product of the labour of these 160,000 
operatives amounts to 350,000,000 dols. per annum. Of this vast 
amount not less than 200,000,000 dols. in value supply distant 
markets, bringing in return a net revenue in money and valuable 
exchanges immense in their aggregate amount. Eighteen hundred 


More of the solution is added, and the boiling is | 


of these manufacturing establishments are driven by steam, the | 


aggregate of their power being that of over 50,000 horses. In 
these establishments are found looms, spindles, lathes, planes, 
and machines of an infinite variety, numbering in all over 250,000 
improved labour-saving machines. By their aid one man is 
enabled to produce nearly twice as much in value as in 1860, 
PROFESSOR BENJAMIN Pierce, Superintenden’: of the United 
States Coast Survey, has submitted his annual report to the Secre 
tary of the Treasury. Surveying parties are now engaged either 
in triangulation, topography, or hydrography on the coast of 
Maine. Special astronomical observations have been made at 
Cambridge, Massachusetts, to determine the precise relation in 
longitude between points in the United States and points in 
Europe. Special examination has been made to verify the sailing 
directions for the harbour charts for the coast of New England. 
The tides have been recorded constantly during the year at North 
Haven, in Penobscot Bay, and at the Charleston Navy-yard. The 
plane table survey of the coast of Rhode Island is in progress near 
Perrysville, west of Point Judith, and also the detailed survey of 
New Haven Harbour. Special hydrographic investigations are in 
progress in New York Harbour and in the adjacent waters, and 
the tides have been steadily recorded at Governor's Island. Field 
— are completing the shore-line survey at the south end of 
ake Champlain, and others are sounding its northern branches. 


| The magnetic elements have been determined in the vicinity of 


railway line through the Black Isle, from the Muir of Ord to | 


Cromarty, The length of the line would be about twenty miles, 
and it is expected that the undertaking will be well supported. 
At a preliminary meeting a few days ago some £20,000 were 
subscribed as a nucleus of capital. 


SPEAKING of the Euphrates Valley line, the Lerani Herald 
announces that the Grand Vizier has commissioned M. Pressel, 
the well known engineer, to undertake the survey of the ground 
for a line of railway from Tripoli, on the coast of Syria, to Bagdad, 
and a preliminary step h«s already been taken in the despatch to 
Tripoli of two experienced engineers—Messrs. Tchernik and 
Schutt—the former of whom took an active part in the pioneering 
work of the Roumelian line. The object is to obtain an accurate 
professional tracing of the route devised by the Grand Vizier, in 


| pressure of 25 tons weight. 


substitution of the lines previously proposed for connecting the | 


Mediterranean with the Persian Gult. ‘The line now suggested by 
Midhat Pasha will cover a distance of about 550 miles, commencing 
at Tripoli, on the Syrian coast, passing by way of Palmyra, and 
crossing the Euphrates, thence traversing Mesopotamia and the 
Tigris, and terminating at Bagdad, where it would meet the 
Persian Gulf line, as originally planned. 


THE second general meeting of the Dunedin and Port Chalmers 
Company was held on Wednesday, at the offices, Old Broad-street; 
Mr. A. G, Mundella, M.P., in the chair. The report stated that 
as the works were not finally completed at the date of last advices 
from the colony, owing to the deiay in the arrival of the Wave 
Queen at Port Chalmers with the remainder of the material and 
rolling stock from England, the directors were as yet unable to 
furnish any positive data as to the success of the railway. The 
contractors were of cpinion that trains would be running on the 
5th of October. The contract price of £70,000 had already been 
paid to the contractors on certified work to that value having been 
performed. The colonial auditor, Mr. Beal, stated in 
a letter under date of the Ist of August last. to 
the secretary in London, that the contractor had requested 
him to state that within two months after arrival of the 
Wave Queen with the engines in fair order they would be running 
trains. The pier was built to the extent of 360ft. In respect of 
the tunnels, one was completed and the other nearly completed, 
two miles of the platelaying was finished, and the stations could 
be finished in two months, On the 4th of August the Wave 
Queen arrived, and the jetty had been completed to the extent of 
400ft. or one-half its length, The chairman stated that by last 
advices from the colony the railway would be completed in six 
weeks, and he had every reason to believe that trains were now 
running and that the lines was in working order. He also stated 
that the New Zealand Government had opened negotiations for 
the ‘agen ym of the railway, and had instructed the agent-general 
of the colony in London to endeavour to redeem the debentures, 
amounting to £100,000, which were issued in July, 1871, 





Philadelphia and at Washington. . 

THE Springfield (U.S.) Republican says the Connecticut River 
Railroad Company is about introducing for trial a set of paper car 
wheels under the forward truck of one of its engines. These 
wheels have been known to car-builders for some time, but the 
demand for them has been moderate on account of their cost, not- 
withstanding the universally admitted fact that they are safe and 
easy going. The wheels are manufactured by bringing a pressure 
of 550 tons upon sheets of common straw paper. which forces 
them into a compact mass which is then turned perfectly round 
and the hub forced into a hole in the centre, this requiring a 
The tire is of steel and has a }in. 
bevel upon its inner edge, thus allowing the paper felling to be 
forced in, 250 tons pressure being required in the process. Two 
iron plates, one upen each side of the paper, are bolted together, 
which prevents the possibility of the fillings coming out. The 
tire rests upon the paper only and partakes of its elasticity in con 
sequence. Although these wheels are much more expensive than 
those in common use, the patentee claims that they are cheaper in 
the end, as they wear longer, injure the tracks less, and run with 
less noise than wheels of any other pattern. 

WE learn from the Scicutific American that in a paper read at the 
recent meeting of the American Society of Civil Engineers, Mr. 
Robert G. Hatfield, architect, of New York, described a machine 
made by him for practically testing the strength of building 
materials, It is a platform scale set in a table, and so arranged 
with hand wheel and gearing as to produce a pressure upon the 
platform, This pressure is transmitted in the usual manner, by 
levers on knife edges, to the scale beam. By an ingenious con- 
trivance suggested by Mr. R. F. Hatfield, the poise upon the 
scale beam, instead of being moved by hand as the pressure is 
applied, is made to travel by a clock movement, stopping auto- 
matically when reaching the point on the beam which represents 
the pressure upon the platform, thus indicating truly the highest 
pressure attained. ‘the following were ascertained by this 
machine to be the comparative strengths of the several kinds 
of stone mentioned, being the weight in pounds required to 
break a bar lin, square and 1ft, long in the clear between the 
bearings :— 
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from the same localities exhibited considera less strength than | 
that here indicated, 
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MISCELLANEA. 


TEN acres of land are being staked out for the people's park at 
Jarrow, 

A MOVEMENT is being made to start a colliery in Northumberland 
upon co-operative principles. 

THE competition among coal-cutting machinists for Mr. 5. 
Firth’s prize of £500 has been postponed to the end of November, 


We understand that Mr. J. Richards, who has for some years 
| managed the works of the Parkgate Iron Company (Limited), will, 
at the end of the present month, transfer his services to the newly 
| formed limited company of G. and J. Brown, of Rotherham, 
ATMOSPHERIC gas engines, invented by Langen and Otto, a 
German firm, and improved by Messrs. Crossley brothers, of Man- 
chester, are coming into use in Bradford and other towns. They 
| are appreciated as a convenient and economical small motive 
power, 

THE completion of the trans-Australian telegraph is reported in 
the South Australian Advertiser of August 24. This line opens 
communication between Adelaide and Port Darwin by a wire 
2000 miles long, and carried through the heart of the Australian 
continent. 

Ix Maine there is more demand for ship timber than there 
has been for years, and a capitalist whose interests are directly 
connected with shipbuilding gives it as his opinion that next 
year there will be a general revival of shipbuilding in New 
England. 

THE inauguration of the Davy memorial at Penzance has 
recently taken place. The statue, which is erected in a prominent 
position in the principal street in the town, was executed by 
Messrs. W. and T. Wills, of London, and represents the philo- 
sopher holding his safety-lamp in his hand, 

THOUSANDS of acres of land in Michigan are covered with a 
growth of sweet fern, which has hitherto been supposed to be 
worthless, but it has been found that for tanning purposes it is 
unequalled, and that it yields forty per cent. extract, while 
hemlock yiclds but fourteen. It promises to be very valuable. 
Some wecks ago the Orkney and Shetland and Pentland Firth 

telegraph cables got out of order, and all communication was 
stopped. Workmen are now engaged endeavouring to find and 
repair the faults, but a strong impression prevails that the cables 
will never give satisfaction until they are laid in different positions . 


Ancient silks and embroideries manufactured before 1800 will 
be admitted into the silk and velvet division of the London Inter 
| national Exhibition of 1873, for comparison with similar modern 

manufactures. Possessors willing to lend them to her Majesty's 

Commissioners are requested to communicate with the secretary. 

Offices, International Exhibition, Upper Kensington-gore, 5. W. 


Tue Thames Iron Steamboat fares are being reduced, the pro 
prietary, we presume, not finding the late rise popular with the 
public. It seems a pity that these boats are not modernised some 
what, and managed with more vigour and system. A passenger 
should not be able to walk from the Temple Pier to London 
Bridge in a shorter time than the boats on an average would carry 
him. 

Tue River Plate Standard states that on the 23rd September 
the municipality despatched the contract for the lighting of the 
city in favour of the Mutual Gas Company. The contract 
is for not fewer than 4000 lamps, and the price 110 m/c per month, 
or say £10 15s. per lamp per year, for 18-candle gas, the burners 
to be No. 3 lava. The contract is for ten years from March, 
1574. 

Ir is stated that the reports from the various regiments, after a 
six months’ trial of the boot proposed by Major Palliser, are very 

favourable. The Palliser boot is a combination of a shoe and a 
| gaiter. Its peculiarity consists in the back part being made so as 
to fit well over the heel, while plenty of spare room is left over the 
instep for pulling the boot on and off. When the boot is on, it is 
fastened round the instep like an ordinary shoe, A further trial 
on a much more extended scale will be made. 

Tue Eastern Telegraph Company, with reference to their 
announced intention to lay a duplicate cable to Vigo and Lisbon, 
have intimated that when the cable is laid, early in the ensuing 
spring, their tariff to Spain and Portugal will be materially re 
duced. Also that they are endeavouring to negotiate with India 
and other Governments for the adoption of a tariff which will en 
able the public to pay for the number of words sent, whether one 
or more, a system which is in successful operation on the Atlantic 
lines. 

On Tuesday a great deal of damage was occasioned at the Con- 
sett Works through the overflowing of the large reservoix, The 
reservoir is supplied by water which is pumped from some old col- 
liery workings, where it is allowed to accumulate as an extra reser- 
voir. On Tuesday this water forced its way out of the old work 
ings into the reservoir, and from thence through one of the store 
houses to the main road, where it tore up everything in its course. 
The water tore up the road for upwards of half a mile, trattic being 
entirely suspended, A similar occurrence took place twenty 
years ago, 

THE quay room at Grimsby is (Oct, 25) completely covered with 








bales of foreign merchandise, thousands of bags of potatves and 
grain. Indeed, there is a regular glut of traffic. The Anglo- 
French steamers bring in about 300 tons of sugar every week from 
Dieppe and large cargoes of potatoes, Greater facilities will have 
to be afforded to meet the wants of a rapidly-growing commerce. 
The business of the port during the past month, in every depart 

ment, was never known to be so brisk and prosperous, and the 
clamour among all parties interested is for increased quay and 
dock room and more trucks, 

AN excursion train left Halifax, Nova Scotia, on the 7th of 
October, for Amherst and St. John, being the first to go over the 
Intereolonial Railway, It is stated that the road in the vicinity 
of Truro is complete, and apparently well built. Further on it 
was only partially ballasted. At Folly River the train had to 
wait for the rail to be laid over the bridge, which is 600ft. long, 
the largest work of the kind in the Nova Scotia part of the road. 
The party passed over the bridge, and proceeded to Folly Mountain, 
and there had to leave the cars, and walk two miles over which 
the rails had not yet been laid to Folly Lake, where another train 
awaited the travellers, and brought them to Amherst (Nova Scotia) 
at night. In consequence of detention on the read, and the late 
hour of arrival at Amherst, the party did not go on to St, Joho, 
but returned to Halifax next day, It is stated that the railroad 
would probably not be ready for traffic from Halifax to St. John 
before November. 

It isstated by the Shefield Telegraph that the Spanish Government 
have resolved to impose no export duty on iron ore. The existing 
Spanish law, which says that no tax is to be imposed on iron ore, 
is to be maintained, and this law remains in force until 18580, 
This decision reflects honour on King Amadeo’s Administration, 
and will greatly benefit Spain. An eye-witness, recently returned 
from that country, says that Bilbao presents a wonderful spectacle 
of activity. ‘The iron mountain is one prodigious block of ore heaped 
up out of the earth to a height, as measured by the ancroid, of 700ft. 
From this stupendous mass of rich ore some half dozen railways 
are being made, the work of construction being pushed on with 
extreme rapidity. The line of the Bilbao Com = the company 
which originated under the auspices of Sir John Brown and Mr. 
Fowler—is about three-fourths finished, and will be completed in 
about three months from this date. Ships and steamers from 
Cardiff, Middlesbrough, and other ports, to the number of forty, 
crowd the harbour, and the arrangements for loading at the wharf 
are so far advanced that many large vessels can take in cargo at 
the same wharf at one time. 
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STEAM LAUNCH ENGINES, 9-HORSE POWER NOMINAL. 


MR A. VEREY, ENGINEER, SOUTH HANTS ENGINEERING WORKS, PORTSMOUTH 
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COMPLETE PLAN 


and constructed by Mr. A. Verey, which deserve attention. The | 300 revolutions per minute. which the engines may be run alone to pump the bouer up, a 
ers are Gin. diameter and 8in, stroke. The stroke of the 


linde 

cin valve is 3in. ; the lead, jin., and the lap Jin. ; area of steam 
ports, 2°65in, ; area of exhaust port, 8 ‘din. ; diameter of piston- 
rod, lin. ; diameter of valve spindle, fin. ; diameter of crank 
shaft, it n. ; length of connecting rod, 1ft. éin., diameter of guide 
rods, l}in, "The en gines indicate 24- horse power when working 


It will be seen on referring to the engraving that wrought iron 


matter of eentihenhies convenience, We look on these engines as 
has been used to an unusual extent in the construction of these 


very —— specimens of the miniature marine en _ neon h 
engines ; by this means space is saved «nd unusual strength im- 


has of late become so popular. The boilers used by 
parted. ‘All the wor! orking parts are very 


y 
are either of the Field type or horizontal boilers with p rae tuber 
The launch to which the engines we illustrate above are fitted is 


WE illustrate above a pair of steam launch engines, designed with 60 lb. steam cut off at fiv e-eighths of the stroke and making | noise. The screw shaft is fitted with a disconnecting clutch, by 
one of the fastest and most economical in Portsmouth, 





of access, and the guides 


and general details are well yao san | and proportioned. The 
an { with great steadiness and absence of 


engines run at a high s' 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. | in either capacity has long been recognised. ‘Thus, a 





PARIS.—Madame Bovveau, Rue de la Banque. 
BERLIN.—Messrs, A. AsHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—ALPuonsE Diirr, Bookseller. 

NEW YORK.—Wi.imer und Rocers, 47, Nassau-stree' 








PUBLISHER’S NOTIOE. 


*,* With this week's number we issue as a Supplement 
Wo. LVIII. of our * Portfolio of Working Drawings,” repre- 
senting East and West India Docks—South Dock Warehouse 
Roof. Each number, as issued by the publisher, will contain 
this Supplement, and subscribers are requested to notify the fact 
to him should they not receive it. 


TO OORRESPONDENTS. 


*,* Wecannot undertake to return drawings or manuscripis ; we 
must therefore request our correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Erratum.—ZJn our last impression, page 283, line 30 from bottom of third 
column, for “* Minotaur” read ** Monarch.” 

H. 8. (St. Peter’s-square).— We are not aware of the existence of any new 
book on the subject. Write to Messrs. Spon or Messrs. Lockirood. 

H. A. (Greenland Mills).—A bit of well-sasoned lwrvnbeam would answer 
best. Jf you cannot get this use teak. 

W. W. axp Co.—Apyply to Mr. Cunliffe Owen, 41, Parliament-street, West- 
minster, for information about the Vienna Exhibition. 

Marine.— You must hace distinct patents for each, untess your Loiler cannot 
be used without the patented safety valve you wish to protect, or untess the 
sofety valve cannot be used without the boiler. 

AN OLD SUBSCRIBER.—We fear we do not understand what you mean by a 
““dry condenser.” We call that a dry condenser in which condensation 
takes place in the exhaust steam pipe which leads divectly to the air pump, 
no cistern being used. Such condensers work very well. 

C. 8. W.—There is no special formula for so simple a matter. 
of the steam varies in the inverse ratio of the space it occupies. 
tion is extremely vague. 

W. M. P.—The wheels of locomotives are made of iron, the tires of steel. A 
pair of disc driving wheels of steel, some Tit. in diameter, were exhibited in 
1862, but we are not aware that any steel criving wheels hace been made or 
used in this country. 








The pressure 
Your ques- 


ELECTRIC CLOCKS. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give me the name and address of the 
makers of the electric clocks marked * A. B.” and “. M. patent” on 
the dials? A. B. 


RUSSIA IRON. 
(To the Editor of The Engineer.) 

Srr,—Can any of your readers inform me of any firm in England 
that supplies Russia iron suitable for lagging boilers, such as is used 
in New York for covering the boilers of steam fire engines, thickness 
about 20 B.W.G. ? A. 





SUBSCRIPTIONS: 
Tue EnGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double numoer) .. .. «. £0 14s. 6d. 
Yearly (including two double nuwmoers) .. £1 9. Od. 
Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tuk ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in adcunce, 
at these rates, will receive THE ENGINEER weekly, and post-free. 

Subscriptions sent by Post-office Order must be accompanied by a letter of 
advice to the publisher. 


Remittance by Post-office Order. 
£4. d. 
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ADVERTISEMENTS. 


%,* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is w one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
— from the country must be accompanied by stamps in 
payment. 

Abvertisement caynor ne Inserrep unutess DeLiverep Berore Six 0’CLOCK ON 

Tuvrspay Evenine 1 race . 

*," Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tax Encineer, 168, Strand. 





MEETING NEXT WEEE. 
Society or Excingers.—Monday, November 4th, 1872, at 7.30 p.m. 


ev: “On Milford Haven, and its New Pier Works,” by Mr. Henry 
Javey. 
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PROFESSIONAL FEES, 


Ir is a somewhat remarkable fact that there is no recog- 
nised standard of any kind by which the proper remune- 
ration of civil engineers for professional services can 
determined. We believe that the position of the profes- 
sion is in this respect unique. There is a very well under- 
stood scale of cha for the services of physicians and 
surgeons ; every solicitor knows what is the proper fee to 
pay counsel for an opinion, while taxing officers are pro- 
vided by law to say what is the proper sum to be paid to 
ae for their services. Archi again, are almost 
invariably paid 7} per cent. on the cost of the works they 
carry out. As regards mechanical engineers there is very 
little difficulty; when they are not engaged to supply 
machinery, they can only act as consulting engineers or 
witnesses, and a definite scale of charges for their services 





mechanical engineer’s usual fee is £5 5s. per day, or part 
of a day, and his expenses ; while it has been ruled in court 
that acting as a witness he can only legally recover 
£10 10s. per day, or part of a day, and his expenses. It 
will be understood, of course, that we are not now speaking 
of men of first-rate standing in the profession, who, being 
very few in number, can charge pretty well what sum they 
please, but of the average members of the profession, 
young men rising to eminence, but still unable to com- 
mand exceptional remuneration. Civil engineers of world- 
wide reputation can and do obtain very large fees as con- 
sulting engineers and witnesses. One hundred guineas a 
day is nothing unusual ; and in one instance a fee of 1000 
guineas was paid for three days’ work, including a journey 
of some hundreds of miles. To men of this stamp a 
standard of remuneration is of no importance at all, but 
as we have said the number of such men is very small, 
and a recognised standard is urgently required by the mass 
of the profession. 

Waiving the question of the duties and remuneration of 
engineers employed to do what is known as consulting 
work, let us see how matters stand as regards the pay of 
engineers employed to design and superintend the execu- 
tion of works, such as harbours, railways, breakwaters, 
bridges, landing stages, docks, reservoirs, and such like. 
There is a species of understanding that the proper rate of 
remuneration is 5 per cent.; but disputes continually arise 
as to the meaning of the words five per cent. Five per 
cent. on what! Is the 5 per cent. to be charged on the 
contract price, or on the whole expenditure! We are not 
aware that this question has ever been authoritatively 
answered, yet it is obviously a question of very grave 
importance. To take a very common case. The contract 
price of a certain work is, we shall say, £100,000 ; five per 
cent. on this gives the engineer £5000. But it happens 
that difficulties are encountered in carrying out the work 
that no one anticipated, which throw enormous additional 
labour on the engineer, and call fora display of all his 
energy, talent, and courage. Finally the work is finished, 
and the contractor claims and recovers £20,000 or £30,000 
for extras. Is the engineer to get 5 per cent. on the extras 
or not ¢ 

Again, what can the engineer be legitimately expected 
to do for his 5 per cent.? Is he to pay his whole staff of 
measurers, inspectors, &c., or is the cost of the staff to be 
paid by the engineer’s employers! The voice of the pro- 
fession is silent on this most important point. If the con- 
tract is a very large one the question is of not so much 
importance, perhaps ; but it is of very great consequence 
on small contracts. Let us suppose, for example, that a 
short piece of road, with some bridges and other works, 
have to be made, the contract price is £8000 ; five per cent. 
on this is £400, Out of this £400 the engineer may have to 
pay a quantity clerk and an inspector of materials ; the 
pay of these gentlemen will reduce to a disagreeable extent 
the remuneration of the engineer under the best circum- 
stances, But delays may occur over which the engineer 
has no control—a strike may take place, the contractor 
may become bankrupt, or nearly so. The engineer has all 
the time to go on paying a staff which he cannot get rid 
of, as the works may proceed again at a moment’s notice. 
Instances have occurred in which such delays have taken 
place that almost every farthing of the engineer’s fee 
found its way into the pockets of the subordinates. 
Surely a system cannot be right which makes no provision 
for such a contingency. If we refer to the action of our 
professional brethren, the architects, we shall find that 
they have very prudently taken care to avoid the con- 
sequences of such accidents. The architect is paid 74 per 
ceut., and it has been decided by the Royal Institution of 
British Architects that such is the proper rate of remune- 
ration. It has also been decided by the same body that of 
this 74 per cent. only 5 per cent. really find their way into 
the architect’s pocket. Of the remainder, 14 per cent. goes 
for the quantities, aud 1 per cent. for measuring up ; and as 
these things are paid for by percentages, the architect is 
in great measure spared all risk, and in any case he is paid 
24 per cent. more than the engineer. It may be urged 
that this is but fair, because the works constructed by 
architects cost little as compared to those carried out by 
engineers ; but this argument will not hold good as regards 
the younger civil engineers, who are glad to be employed 
on works costing as little as five or six thousand pounds. 

These things, however, do not present the whole difficul- 
ties of the — In many cases an engineer is called 
upon to make plans and prepare specifications for certain 
works, This he does in the faith that the whole will be 
carried out. He is appointed engineer, and proceeds to 
perform his duties, but after a year has elapsed he 
finds that a large portion of the works is to be abandoned 
altogether or indefinitely postponed. In this case is he to 
be paid on what the cost of the whole work if completed 
would have been, or is he to be = only on that actually 
executed, probably a comparatively small part of the whole?! 
or is he to be paid on a totally new footing for the time 
spent on the drawings, plans, &c.,of the work not executed ! 
We confess we can give no answer to these questions. We 
might extend the list of difficulties which meet the 
engineer on every side if it were necessary. We have, 
however, said enough, we think, to prove that as regards 
remuneration, the _— of the profession is in a most 
unsatisfactory condition. The condition is so unsatisfac- 
tory, indeed, that, ifit were not that fortunately, or unfor- 
tunately, engineers as a rule hate going to law, some 
change for the better must have been made long since. 
In what direction is amelioration to be sought? We see 
but one. The Institution has, we fancy, the power to 
draw up a scale of professional charges by which all its 
members would be content to abide. This scale nced in no 
way affect the status of the higher members of the profes- 
sion. It would bea sliding scale, defining the percentage 
to be charged for expenditures of varying amount, and 
men whose services were very valuable would have no 
difficulty in making arrangements beforehand as t>2 which 
end of the scale should be used in estimating the value of 
their remuneration. Of course, some difficulties will have 





to be overcome ; but if the subject were once brought 
before the whole body of the Institution, and fully and 
fairly discussed, we have no doubt but that a sound con- 
clusion would be arrived at, and that rules would be laid 
down which would be accepted with delight both by the 
profession and those who avail themselves of the services 
of engineers. We have brought the subject before the 
attention of our readers in the hope that they will take 
an active part in obtaining that speedy settlement of the 
questions at issue which is generally desired, we believe, 
by all our professional brethren, although their complaints 
have hitherto been of too desultory and isolated a character 
to be productive of any good. We need only add that we 
shall be happy to hear what our correspondents may have 
to say on a subject which cannot be too fully discussed. 


THE PORT OF BUENOS AYRES. 

Tae importance of a port, viewed with regard to the 
extent of its commerce and its import and export trade, is 
not a sure guide to the amount of harbour accommodation 
to be found within its waters. No doubt there exists to 
some degree, a corresponding proportion between the 
demand and sipply, between the protection required and 
that afforded, but in the majority of instances the latter is 
wholly incommensurate with the former. There is no 
description of engineering work which is so protracted in its 
preliminary stages, and so prolonged in its actual construc- 
tion, as a large harbour or extensive docks. The cutting of 
the Isthmus of Suez or the piercing of Mont Cenis are, 
comparatively speaking, mere ephemeral undertakings. So 
far as passenger traflic is concerned, Calais and Boulogne 
are two of the most important ports on the Continent, yet 
for years—we were almost about to say for ages—no effort 
has been made to improve the harbour accommodation, 
and renderthose ports moresuited fortheannually increasing 
duties they have to perform. Harbours, not only as 
furnishing the means of developing the internal resources 
of a country, but also as providing shelter and security for 
storm-driven vessels, are the crying want of the times, both 
at home and abroad. 

The numerous wrecks which iie scattered in the winter 
season along our own coast, owing to the absence of places of 
shelter to which the vessels might run, are proofs of our 
accuracy. Besides, the fact 1s indisputable that, in 
consequence of the want of. accommodation for such 
insignificant craft as yawls, cutters, and smacks, thousands 
of our fishing and sea-going population earn their daily 
bread at the peril of their lives. Whatever may be the 
dearth of harbours at home, it is still greater abroad. It 
is difficult to believe that a State of the size of Bolivia has 
not a single harbour of its own, in the proper acceptation 
of the term. It is true that it is in the main an inland 
country. But still it has a coast line of over two hundred 
miles in length, and one would imagine that the first care 
of the Government would be to construct a good harbour 
at some favourable point. As yet nothing has been 
effected in this respect, and the whole of the import and 
export trade of the State which passes to or comes from the 
western seaboard is conveyed to Arica, one of the 
southern ports of Peru. Buenos Ayres is another instance 
of a principal commercial focus in South America which 
is without any adequate harbour accommodation. At 
present hundreds of vessels are compelled to lie in the 
open roadstead, and it requires as many days to load and 
unload their cargoes as it would hours were there the 
proper facilities in the way of quays and wharfs provided 
for the purpose. With regard to Buenos Ayres, measures 
are being taken to remedy this state of affairs, and as they 
are well deserving notice we shall proceed to draw atten- 
tion to them. 

There have been two schemes or projects recently put 
forward to provide Buenos Ayres with the harbour accom- 
modation it so greatly needs. They vary considerably in 
their general character as well as in their respective details. 
The one, and that which is certainly the least expen- 
sive, may be briefly stated to consist in the canalisation of 
a local stream and a portion of the river La Plata, together 
with the construction of the necessary docks. It is just 
ten years since a violent epidemic prevailed at Bnenos 
Ayres, which, after some inquiry, was clearly traced to its 
origin. This, as has happened in numerous similar in- 
stances, was proved to be due to the foul and contaminated 
condition of the Riachuelo, a neighbouring stream. 
Measures were at once taken to accomplish the cleansing 
of the river, and accurate surveys for the purpose were 
ordered by the Government to be immediately commenced. 
The carrying out of these surveys was entrusted to Mr. 
Revy, C.E., and it was while he was employed in that duty 
that it occurred to him that the river might be canalised, 
and rendered suitable for traffic. After spending some 
time in making the requisite experimental borings, sections, 
and soundings, that gentleman came to the conclusion that 
a canal about two miles in length, opening into the river 
Plata and terminating near the Boca railway station, could 
be constructed. Its dimensions would be 260ft. wide at 
top, narrowing to 200ft. at bottom, and it would permit 
vessels drawing 16ft. of water to enter twice a day, and 
load and unload cargo at the wharves that could be built 
on its banks. Vessels drawing only 12ft. of water would 
be able to enter at all times. It is estimated that the 
necessary excavation could be accomplished in a couple of 
years, at a cost of £150,000. This sum does not include 
the cost of building wharves, jetties, or quays of any kind, 
The erection of such warehouses and stores as the trade 
would demand is also an extra. But the cost of making 
includes the proposed three large docks at the Boca port, 
embracing a total area of 100 acres, Independently of the 
canalisation of the Riachuelo, the cleansing of the river is 
no inconsiderable task, as can be readily imagined when 
we are informed that it has been and is like our own 
streams, thecommon receptacle for every description of refuse 
and filth with which the riparian inhabitants habitually 

llute its waters. Properly to cleanse the river many 
Lendeed thousands of cubic yards of material must be 
removed. The greater part of this is under water, and 
can, therefore, only be got at by dredging—invariably an 
expensive and tedious operation. An essential part of 
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Mr. Revy’s project is that a deep water channel, nearly 
400ft. in width, connected with the canal, should be kept 
open in the La Piata by the dredger. There is, of course, 
no difficulty in doing this, although the objectionable 
feature is the constant expense attending it. In dredging 
the channels, which have tobe brought to a uniform depth 
and width throughout their entire length, very careful 
supervision will be necessary, or the result will: be anything 
but what it ought to be. 

The other project for establishing a port at Buenos 
Ayres is of a far more comprehensive character, and cer- 
tainly appears to be attended with engineering difficulties 
of no ordinary kind. When we find that Mr. Bateman, 
C.E., maintains that it can be carried out, confidence in its 
feasibility is somewhat restored, as the reputation of that 
entleman, especially in the hydraulic branch of the pro- 
ession, is as high as that of any of his confréves. The more 
prominent features of Mr. Bateman’s scheme are the con- 
struction of an embankment about four miles in length, the 
formation of extensive docks, and the raising of the area 
enclosed by the embankment toa level of 15ft. above ordi- 
nary low water. The proposed embankment would be 
made of earthwork pitched with stone, its object being to 
reclaim from the La Plata nearly 600 acres of land. A 
portion of this reclaimed area is to be devoted to the site 
of the intended docks, which, it is presumed, could be thus 
excavated “in the dry,” and all the risks and dangers of 
dealing with water altogether obviated. Supposing 
this hypothesis to prove correct, it is perfectly 
plain that not an inch of progress could be made 
with the excavation of the docks until the land 
was first reclaimed and enclosed, that is, until the 
embankment was completed. This arrangement en- 
tails a large sacrifice of time in the execution of 
the project asa whole. Let us take a glance at the diffi- 
culties, in an engineering point of view, attending the 
actual construction of the embankment itself. This is not 
a mere river bank or wall of the ordinary reclamation 
type, but one which would have to be built in a situation 
exposed to the Atlantic breakers, and liable to be subjected 
to the violence of storms from the south-east. The 
force of the waves along the coast of Buenos Ayres 
is very considerable, as may be gathered from the 
fact that they have carried away portions of the iron 
railing and pilasters of the present river wall, the top 
of which is seventeen feet above high-water level. It 
will be at once admitted, without prejudging the ques- 
tion, that to construct an earthen aeenes in the 
situation described is no light task, and one which differs 
completely from building a similar bank on comparatively 
dry land. The plan of proceeding is first to tip a 

uantity of loose stone along the toe of the bank, and 
then to carry on as nearly as possible simultaneously the 
deposition of the earth and the pitching of the stone. 
From the nature of the case the stone pitching must be of 
a heavy description, so that it could not be laid on the 
newly-deposited earth too quickly, as the latter must be 
allowed some time to settle and consolidate. It is impossible 
also not to foresee that in rough weather the unprotected 
earth would not stand, but would, partially at least, be 
washed away. In fact, the progress of the work would he 
altogether stopped during storms and heavy gales. If the 
embankment could be quietly dropped into its place all 
ready consolidated and pitched, it would probably stand, 
unless the foundation of loose stone yielded, in which 
case the whole stability of the bank would be in peril. 
If calm weather could be insured the formation of the 
embankment could be proceeded with rapidly and success- 
fully. There isa method of accomplishing this desirable 
result. It is by constructing a breakwater for the purpose 
of sheltering the bank during the time of its being made. 
Were a stone breakwater built to seaward of the site of 
the bank, and carried up to the proper level above high- 
water mark, it would insure perfectly calm water to lee- 
ward, no matter what the state of the sea was outside. 
At Buenos Ayres the price of stone is enormous, as there is 
none in the country. The commonest description ranges as 
high as £5 perton. The cost of the stone breakwater to 
protect the embankment while being made would equal 
nearly half that of the whole scheme, besides occupying 
many years in construction. 

The idea of employing a stone breakwater at Buenos Ayres 
evidently cannot be entertained for a moment. ‘The ques- 
tion then narrows itself to this—are there no other means of 
insuring the protection required! The answer must be in 
the affirmative. Floating breakwaters, both of wood and 
iron, are not unknown to engineers ; and without asserting 
that iron fleating breakwaters are to be preferred to those 
of the usual solid stone type in every case, it is neverthe- 
less clear that they are very much to be preferred to none 
at all. In every case they can be constructed more 
cheaply than the solid breakwater, and the use of a float- 
ing breakwater at Buenos Ayres appears to be strongly 
indicated by the conditions of the case. Assuming that a 
breakwater is needed, and cannot be constructed of stone, 
as is the case at Buenos Ayres, there can be no question 
but that the same duty can be equally, efficiently, and 
thoroughly performed by a similar structure on the floating 
principle. In this particular instance a floating break- 
water would be especially suitable. A stone breakwater 
would have to be at least of the same length as the en- 
bankment it would have to protect, but there would be no 
necessity for one on the floating principle to approach to 
such a dimension. The plan of proceeding would be very 
much simplified. A number of separate lengths or sections 
making a total length of a thousand or fifteen hundred 
feet, as might be found necessary, could be moored in front 
of the intended work, the construction of which might be 
begun for nearly a similar length. So soon as a portion of 
the bank was considered safe, the sections of the break- 
water in front of it could be unmoored, floated away, and 
made fast in front of the new length of bank about to be 
commenced. It is obvious that this operation could be 

repeated as often as requisite until the whole work was 
done. When it was completed the floating breakwater 
would be no longer wanted there and might be used again 
for a similar purpose, or moored permanently in some one 





of the numerous localities where such means of protection 
are urgently needed. At any rate the floating break- 
water removes one of the objections, and, moreover, the 
greatest, against the comprehensive project for a new port 
at Buenos Ayres. Our own opinion of the rival schemes 
is that there is room for both. The cleansing of the 
Riachuelo is imperative as a sanitary measure, and its 


canalisation is to a considerable extent a contemporaneous | 


work. The execution of Mr. Revy’s project would be of 
immediate benefit to the country, and would not in any 
degree prevent the adoption of the more extensive one 
hereafter. 


WAREHOUSES AT THE NEW 
INDIA DOCKS. 

WE publish this week the first of two sheets of detailed working 
drawings of wooden roofs for the warehouses lately erected at 
the New South-West India Dock. These roofs were designed by 
Mr. Hawkshaw, C.E., F.R.S., the engineer-in-chief to the Dock 
Company, and constructed by Mr. George Wythes, the contractor 
for the whole of the New South-West India Dock works. The 
warehouses for which these roofs were intended are of two classes 
—warehouses of three stories high, with a basement, and jute 
warehouses, consisting of a basement only—the difference in the 
trusses being in the size of the timbers, which vary according to 
their respective spans. Each jute warehouse is divided into four 
compartments, 60ft. 3}in. by 145ft., each compartment having a 
cubical capacity of about 175,000ft. There are only two of these 
jute warehouses and one warehouse for general goods at present 
erected on the south side of the seuth dock, and it is the latter 
which we have chosen for illustration. It is 246ft. 9in. long 
and 145ft. wide between outside walls, with a height to under- 
side of tie beam of 49ft. Yin., and its maximum capacity is about 
1,700,000 cubic feet. The walls are of brickwork, 2ft. 2in. thick 
at ground level, and decreasing in thickness to 18in. underside 
vf wall plate, with pilasters occurring under every truss. A 
parapet, 134in. thick, runs up 5ft. 6in. high from the front walls, 
7ft. from the end walls, and 8ft. Yin. from the intermediate walls. 
This warehouse is divided into four compartments, the two 
centre ones being 66ft. by 145ft. in the clear between the walls, 
and the two end ones 55ft. lin. by 145ft. The trusses are 
placed 10ft. 4in. apart, centre and centre, with a roof covering of 
Duchess slates laid on lin. boarding, the whole being carried 
by purlins 8in. by 5in. Before the trusses were generally pro- 
ceeded with, a sample truss was tested with a load of 14 tons, 
which is equivalent to 401b. per square foot of roofing supported 
by each truss, and the result was most satisfactory. lor the 
hipped end special trusses have been designed, to allow of the 
ratters being carried down on to the walls. These are shown in 
our illustration, and marked truss X and truss Y. On one side 
these trusses rest on the continuous wall plate ; but on the other 
side, owing to the staircase, the trusses are shortened and rest in 
recesses made for them in the wall. In consequence of the walls 
having been designed and built to carry an ivon roof, the bearings 
were so short that it was necessary to adopt some method for 
taking the thrust of the main rafters into the tie beam, so that 
the load should be carried fairly down the walls. This was 
accomplished by means of the heel straps shown on the drawings 
in the enlarged views E and I, which will appear in the 
second sheet, Each tie beam has one joint, which is 
placed to the right or left of the centre in every alternate truss 
The roofs, as well as the walls, of these warehouses are coloured 
white, which considerably increases the light appearance of the 
interior, the iron work being picked out with black. As these 
roofs are sometimes liable to have heavy weights suspended from 
any part of them, they had to be designed stronger than would 
otherwise have been necessary. The whole of the works has 
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been carried out in a most efficient manner by the contractor, | 


Mr. George Wythes, and the three warehouses have cost the 
company £60,000. ‘This sum, however, does not include the cost 
of the foundations below quay level, which formed part of the 
original contract for the New South West India Dock. 


AMERICAN ANTICIPATIONS,—The Philadelphia North American 
says :—‘* Certainly, if a country so limited in extent as Great 
Britain should dominate the iron trade of the world, as she has 
long done, we can, with our immense wealth of iron and coal, and 
our fast accumulating capital, do that much. Twenty years 
hence, if we are true to ourselves in the meantime, the American 
iron product will reach eight or ten millions per year, and we 
may even be able by that time to export a ton iron for every 
bale of cotton, The era of cotton and wheat in American com- 
merce has been a great one. But the era of iron now dawning 
upon us is destined to be far greater,” 


PHOSPHORUS IN CoAL.—On this subject the following discussion, 
at the last session of the American Institute of Mining Engineers, 
has interest :—‘* Mr. Coxe thought that new analyses of the an- 
thracites are necessary* to determine whether they have phos- 
phorus, Our analyses are all old, and were made by old methods 
of analysis, and before the questions of the present day had 
acquired their importance. Dr. Hunt: There is probably no 
phosphorus in anthracite or bituminous coals, because there is 
nothing to retain the phosphorus. The white ash coals have had 
their iron eliminated by solution, and as iron phosphide is very 
soluble, the coals at least bid fair to be free from this impurity. 
Mr. Britton said that phosphorus had been found in the ashes of 
Ohio coal.” 

ARTIFICIAL EyEs,—A French paper gives a detailed account of 
the manufacture of false eyes in Paris, from which the curious fact 
appears that the average sale per week for eyes intended for the 
human head amount to four hundred. One of the leading dealers 
in this article carries on business in «a saloon of great magnitfi- 
cence; his servant has but one eye, and the effect of any of the 
eyes wanted by customers is conveniently tried in this ser- 
vant’s head, so that the customer can judge very readily as to the 
appearance it will produce in his own head. The charge is about 
ten dollars per eye. For the poor there are second-hand visual 
organs which have been worn for a time and exchanged for new ones. 
They are sold at reduced prices, and large quantities are sent off 
to India and the Sandwich Islands, 

AMERICAN STEAMSHIPS.--We have left to us one line of 
American ocean steamships of which we have a right to feel proud 

—the line which connects San Francisco with China and Japan. 
Elsewhere the English screw steamers have driven our steamers 
from the ocean. And now it seems that the China steamers of 
the Pacific Mail Company are to follow the fate of other American 
ocean steamers. A new fleet of magniticent English ships is to be 
put on the same route, These vessels may not surpass in speed, 
comfort, or safety, the American steamers, but the former are pro- 
pelled by the screw, while the latter still adhere to the puddle- 
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PROCEEDINGS OF SECTION A OF THE BRITISH 
ASSOCIATION, 
( Concluded from page 281. , 
SIGNALLING THROUGH SUBMARINE CABLES, 

A paper on the “‘ Use of Electro Magnetic instead of Elegtro- 
Static Induction in Cable Signalling” was next read by G. K. 
Winter, F.R.A.S., Telegraph Engineer, Madras Railway. 

He said :—There can be no doubt that the commercial success 
of the submarine cables that at the present time will encircle the 
globe is in a great measure due to the method of working by 
means of the condenser invented by Mr. Varley, and patented by 
him in 1862. About two years ago I thought I had invented a 
new method of working, namely, by causing the rise and fall of 
the strength of the current to give signals to the receiving instru- 
ment, instead of using the direct action of the current. I was 
unaware how completely my idea was anticipated by Mr. Varley 
until after my return to England a few weeks ago, when I had an 
opportunity of reading the specification of the patent referred to, 
an advantage my long residence in India had previously denied 
me. The great success I met with, however, in an adel Ga of 
the method I had re-invented induces me to hope that a short 
description of it may be of some value ; especially since, as far as 
I am aware, the method was merely suggested by Mr. Varley as 
being possible, and never before, to my knowledge, submitted to 
the test of experiment. The sending apparatus being the same as 
that now in use, the currents from the cable were made to pass 
through a long fine primary wire of an induction coil, and the 
induced currents in the secondary wire were made to work the 
galvanometer or other receiving instrument, In the rather rough 
instrument with which my experiments were made the core 
consisted of a soft iron rod, 14in. in diameter, and 2ft. in length ; 
the primary wire consisted of two parallel No, 35 silk-covered 
copper wires, its resistance being about 2500 B A units. The 
secondary wire consisted of two parallel No. 14 cotton-covered 
wires, its resistance being about 2; B A units. The receiving 
instrument was an ordinary Thomson’s galvanometer with a mode- 
rately thick tibre, the resistance of the coil being about equal to 
that of the secondary wire of the induction coil. Through the 
kindness of the electrician and superintendents of the Singapore 
and Madras cable I was able to try the apparatus on that line. 
The experiment was exceedingly successful, as many as fifteen 
words per minute being read without much difficulty. The 
signals were somewhat similar to those with the condenser 
method ; but the elements of the letters were more distinct, and 
the vibrations, which on one of the occasions were very annoying 
with the ordinary method, eutirely disappeared when the induc- 
tion coil was in circuit. The Singapore cable is about 1800 knots in 
length, and has a resistance of about ten ohms per mile. An 
advantage, which I think should not be overlooked, possessed by 
this method over that with the condenser, is that during the pre- 
valence of the intense earth currents which accompany magnetic 
storms the cable is only dynamically, instead of statically, 
charged, and hence there is much less danger of damage to the 
insulator. In the case of shorter submarine cables, and even land 
lines where the Morse instruments is used, this method, though 
requiring more battery power, would to a very great extent, if 
not entirely, prevent the delays occasioned by these earth currents. 
I was first led to this idea in an endeavour to produce a recording 
instrument for long submarine cables, and for this purpose 
attempted to work a delicate relay by the induced current, the 
relay tongue being so adjusted as to remain against either contact 
point until forced against the other, On land lines and short 
submarine cables this is quite possible, but on long cables, unless 
we use a very large battery power, the rise and fall of the strength 
of the current would not be sufficiently rapid to generate secondary 
currents of sufficient strength to work a relay. A very few words 
will explain my meaning. If a series of discontinuous currents 
be sent in at one end of a cable the curve of the arriving current 
at the other end will be such, that for a time approximately equal 
to that of the battery contact of the far end the receiving current 
will be rising in strength, and for a time approximately equal to 
the suspension of the contact the received current will be falling. 
The effect is increased if a reversed current is used instead of the 
simple suspension. Now if this received current be made to pass 
through the primary wire of an induction coil the induced 
currents will be in one direction during the increase of the cable 
current, and in the opposite direction during its fall; we thus 
have, say,plus currents corresponding with the battery contacts at 
the far end, and minus currents correspom:..; ¢ with the intervals, 
spaces, reversals ; if these induced currents ure strong enough to 
work a relay, we at once get a recording instrument free from the 
embarrassments attending the usual method of working by the direct 
action of the current ; and so far as the earthcurrentsare concerned, 
they change in strength and direction too slowly to cause induced 
currents of any consequence in the secondary circuit. Failing, 
however, to obtain a relay sufliciently delicate to work with the 
induced currents, I tried the mirror method, and, as already 
stated, succeeded perfectly. I append an extract from a letter 
from the clerk in charge of the Madras office, Mr. Gott, who was 
present during the experiments ; and have merely to add in con- 
clusion that I shall be fully compensated for the trouble I have 
taken in the matter if, by thus making public the results of my 
experiments, I contribute in any degrees to the advancement of 
science or the success of telegraphic enterprise. 

Mr. Winter also read the following abstract of letter from Mr. 
Gott, clerk-in-charge of the Madras office of the British Indian 
Extension Telegraph Co., dated 28th April, 1872 :— 

“T was at the instrument when Mr. Winter’s apparatus and 
mirror galvanometer were in circuit for two or three hours on 
the afternoon of the 19th inst. I observed that the beats on 
each side were very distinct, and every letter was distinctly 
formed, and that the slightest space between the letters brought 
the light back to zero. A number of messages were received 
without our having to ask for a single repetition. I may say that 
all those clerks who have had an opportunity of reading by Mr. 
Winter’s system much prefer it to the old one.” 

Endorsement by Mr. Lundy, Superintendent B.I.E.T. Co. : “1 
can fully confirm these statements, having been present at all the 
experiments,” 

A NAvTICAL PHOTOMETER. 

Dr. Hopkinson read a paper on a ‘‘ Nautical Photometer.” It 
consisted of two Nicol’s prisms mounted in a tube, and the 
intensity of the distant feeble light was measured by the amount 
of revolution of one of the prisms necessary to quench it, The 
paper has already been published in full in these pages, with 
illustrations, 

STaTEs OF MATERIALITY, 

A paper by Professor James Thomson was then read by Professor 
Everett. It attempted to prove theoretically that, under certain 
conditions of temperature and pressure, water could be present in 
a vessel in the three separate states of water, ice, and steam, or 
in the solid, liquid, and gaseous states. The hypothetical tem- 
perature was slightly above the freezing point, and the pressure was 
very light, nearly a perfect vacuum, Why not bring the specula- 
tion to the test of experiment if possible ? 

The secretary then read a paper by Mr. J. H. Brown, on 
“Refraction and Solar Spots,” suggesting that solar spots are 
caused by a disturbance of a dense refracting atmosphere. He 
had placed some water in a glass trough, with a light underneath, 
and drawn a large spoon through the water: thus he set up a 
disturbance resulting in dark spots, facule, and something 





wheel. No line of paddle-wheel ships can fully 

with a line of screw steamers, since the cost of running a screw 

steamer is vastly less than that of running a paddle-wheel ship. 

The American ships will either have to be replaced at once with 

screw steamers, or else the competition with the English lines will 

— to be carried on at a ruinous vost.—Wew York Semi-Weekly 
nes. 





Y bling Nasmyth’s willow leaves. 
Several members who appeared to be startled by this off-hand 
attempt to settle the mystery of solar spots, made a few 
— to the hypothesis, and the meeting broke up for the 
ay. 
REPORT ON MATHEMATICAL TABLES, 
At the third day’s sitting of Section A, Mr. J. W. L, 











Nov. 1, 1872. 


Glaisher gave an account of the contents of the report of the 
committee on mathematical tables, consisting of Professor Cayley, 
Professor Stokes, Professor H. J. 8. Smith, Sir W. Thomson, and 
Mr. J. W. L. Glaisher (reporter). ‘The purposes for which the 
committee were appointed were twofold, viz.: (1) to form as 
complete a catalogue as possible of existing mathematical tables, 
and (2) to reprint or calculate tables which were necessary for the 
progress of the mathematical sciences. These two objects, although 
connected in so far that it was absolutely essential, before any 
tables were either calculated or reprinted, to be certain that such 
tables were not already in existence or easily accessible, were in 
other respects quite different, and the committee have, therefore, 
decided to keep them quite distinct. The reasons in favour of the 
adoption of this are obviously very strong, as a new table would 
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| positive integer, we are to take only the first term with its | Moscow, St. Petersburg, and Paris, and to the conductors of the 


be out of place in a report which in other respects was merely a 


detailed catalogue. 
of the tables in the reports of the association is the great objection 
to needlessly scattering tables. Tables of a kindred nature 
collected together are of far more value than the same would be if 
dispersed in several volumes of a periodical. The committee have 
therefore considered that they would best carry out the second 
object for which they were appointed, by publishing tables 
separately and independently of the annual report of the associa- 
tion. The form chosen for this publication is a quarto of the same 
size as that of the ‘‘ Philosophical Transactions,” this size being 
necessary for the uniformity of the tables, as a large page is 
required in order to contain the values of the function tabulated 
together with its first, second, and third differences, which, when 
given, should range with the former on the same page. Before 
the appointment of the committee, certain tables of hyperbolic 
antilogarithms or exponentials (viz., ¢* and e—“ ) and of hyperbolic 
sines and cosines had been commenced by Mr. J. W. L. Glaisher, 
and these the committee determined to print and stereotype on 
their completion. They are now in the press. A mass of calcu- 
lations has also been made for tabulation of Lessel’s functions for 
real and imaginary values, and it is intended to complete these 
tables, and then to undertake calculations connected with the 
Elliptic Functions. As yet no tables have been reprinted by the 
committee, and it clearly would not be possible to decide which 
most required reproduction until the report was considerably 
advanced beyond its present stage. All the tables printed by the 
committee, whether calculated or reprinted, are to be stereotyped, 
and it is intended that they shall ultimately form a volume ; but 
the tables relating to each function will be published and circu- 
lated separately as calculated, the stereotyped plates remaining in 
the possession of the committee for future use. 

With regard to the catalogue, the report includes as complete 
an account as could be obtained of tables on the following 
subjects :— (1) Multiplication tables; (2) proportional parts ; 
(3) quarter squares ; (4) squares, cubes, square roots, and cube 
roots ; (5) powers (higher than cubes); (6) tables for the expres- 
sion of vulgar fractions in decimals ; (7) reciprocals ; (8) tables of 
divisors (factor tables), prime numbers Xc.; (9) sexagesimal and 
sexcentenary tables ; (10) pure trigonometrical tables; (11) lengths 
of circular arcs ; (12) tables for the expression of hours, minutes, 
&c., as decimals of a day, and for the conversion of time into space, 
and rice versd ; (13) Briggian logarithms of numbers ; (14) anti- 
logarithms; (15) logarithms or trigometrical functions; (16) 
hyperbolic logarithms; (17) Napierian logarithms ; (18) logistic 
and proportional logarithms ; (19) gaussian logarithms ; (20) inter- 
polation tables; (21) mensuration tables ; (22) dual logarithms ; 
(23) constants ; (24) miscellaneous, figurate numbers, &c. 

Nearly all the tables included in the above list are to be found 
in separate books, and the number of books which have been 
described from inspection amounts td about 200, including about 
800 tables. The report is so arranged that it can be used both as 
an index rerum and an index auctorum, and short historic notices 
are prefixed to each of the subjects. It is hoped that next year 
considerable progress may be made with the table of definite 
integrals, &c., and after that, with those in the theory of numbers, 
A supplement will then be added to the present report, which may 
be described as containing all tables of general application, and 
which are therefore usually found in books, not in memoirs, 
papers, Xe. 

It is well known that errata in tables are usually published on 
their discovery in periodicals such as the ‘‘ Monthly Notices of the 
Astronomical Society,” *‘NauticalAlmanacs,” Xc. and it was thought 
that great additional value would be given to the report by adding, 
after the description of any work, a list of references to places in 
which errata in it have been given. The result, however, is not 
very satisfactory, chiefly because of the difficulty of knowing to 
what edition the errata in question refer, and whether they have 
been corrected in subsequent editions. It is intended in the next 
report to give a list of errata in the most important collections of 
mathematical -tabies still in use, and it is particularly requested 
that anyone possessing a list of errors in any table, or who has 
= special information with regard to any table or tables, 
will communicate with Mr. J. W. L, Glaisher, Trinity College, 
Cambridge. 

Prime NUMBERS, 

Mr. J. W. L. Glaisher also read a paper ‘‘On the Law of 
Distribution of Prime Numbers,” in which he stated that the late 
Mr. Hargreave and others had proved two results of great interest 
in the theory of numbers, viz., that the average distance between 
two primes about the point « of the ordinal series, was log. x, and 
that the number of primes between y and x was nearly /i y — li x, 
li x being the logarithm — the integral of x The general truth 
of these results was verified by Hargreave for a number of ranges 
among numbers less than a million, but in no case did he compare 
the numbers given by the formule with the numbers counted 
above this limit. The means for making this comparison is 
afforded by Burckhardt’s tables, which give the least divisor of 
every number not divisible by 2, 
millions, and Dase’s, which do the same for numbers from six 
millions to nine millions. Burckhardt’s tables were published in 
1814—1817, and were therefore accessible to Hargreave ; but Dase’s 
have been published since 1862, The author has had the primes 
in every group of 50,000 natural numbers in those tables counted, 
and has computed the same from the formula, the agreement 
being, all things considered, very close. The results were stated 
in the paper for every group of fifty thousand ; but a good idea of 
the amount of accordance is afforded by taking groups of half a 
million. In the two groups between two millions and two and 
a-half millions, and between the latter number and three millions, 
the number of primes found by counting are 35,649 and 34,771 
respectively, the numbers given by the formula being 35,637 and 
34792; so that the differences are 12 (positive) and 9 (negative), 
For the whole million the numbers are 70,429 and 70,420, the 
difference being only 9. This very close agreement is, however, 
somewhat accidental, as the nn oh counted between eight and 
nine millions is 62,760, while the number given by the formula is 
62,676—a difference of 84. The results for the relative distances 
of primes were also added, and several formule for the convenient 
calculation of the logarithm-integral were given. 

On THE EVALUATION OF A CERTAIN DEFINITE INTEGRAL, IN 

SERIES. 

Mr. J. W. L. GuatsHer, B.A., F.R.A.S,, read a paper on the 
above subject. 

The chief result obtained was that 
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at finite intervals from one another an infinite number of curves | 


3, or 5, from unity to three | 





terminating series, and ignore the second altogether; and the first 

term is to be similarly rejected if « is an odd negative integer. 

The investigation of, and reasons for, this curious result, which is 

a very decided violation of the principle of the permanence of 

equivalent forms, were given in the paper; they are too compli 

cated to find a place here, 

ON THE FUNCTION THAT STANDS IN THE SAME RELATION TO 
LBERNOULLI'S NUMBERS THAT THE GAMMA FUNCTION DOES TO 
FACTORIALS, 

By J. W. L. Guatsuer, B.A., F.R.A.S. 


It is always a matter of some interest to a series of 


| constants as particular values of a continuous function, which 


function can usually be exhibited as a definite integral. The 
problem is of course indeterminate, as through a system of points 





can be drawn, but, as in the case of the Gamma function in its | 


connection with the factorial 1, 2, 3, xz, there is usually but one 
curve, which, in an analytical point of view, stands in this 
relation. It seems, therefore, worth while to investigate the 
function connecting Hernoulli’s numbers; and this is readily 
effected as follows :—Denoting by Ba the #* Lernoulli’s number 
we have 
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the expression in question which gives a value for Bu when x is 
fractional. ‘The first four Bernoulli's numbers are 2 , yo, ays 3's 
after which they increase rapidly, so that there is a minimum 
between B, and B,. As this minimum point is the only intrinsic 
point of interest on the curve y = Bz, the author calculated a 
table of values for Bx (# intermediate to 2 and 4), and it was 
found by interpolation that the minimum corresponded to 
« = 203. The rest of the paper was occupied with the expres 
sion of Bernoulli’s numbers in terms of prime numbers. 
THE TIDEs, 

At the fourth day’s sitting of Section A Mr. Warren De L 
Rue, F.R.S., presided, 

Sir W. Thomson read the “‘ Report of the Tidal Committee,” 
which contained several interesting particulars. In the English 
Channel the main phenomenon is a see-sawing of the water up and 
down across a nodal line cutting the coast at Portland. Previous 
explanations have regarded a tidal wave advancing up the Channel 
as the main phenomenon, but it is not, At Southampton and 
Cowes there is a dimple in the tidal curve giving a double high 
water. There is a hanging on of low water at Portland, and the 
opposite phenomenon at Portsmouth. At Portland the tide of 
six-hour period is the chief disturber; that is to say, the lunar 
semi-diurnal tide is the chief tide at Portland. At other places 
in the Channel it is hardly sensible. The overtides, which are 
analogous to the overtones in acoustics, depend on the rise and 
fall being considerable in proportion to the depth of water; and 
are more important in the case of lunar than of solar tides, 
because the moon produces a greater rise and fall than the sun. 
Colonel Walker, who has charge of the Trigonometrical Survey 
of India, has taken up tidal observations on behalf of the Indian 
Government. He went on to describe a tidal watch which was 
being constructed, and which he hoped to exhibit in a few days. 
It would indicate the height of the water, so far as dependent on 
the sun, of the principal lunar tide and the principal solar tide, 
and would be adjustable for the amplitudes of these two tides at 
different places, There was an additional provision for showing 
the time of high water. Very similar in principle to this watch is 
a calculating machine, which Sir William is planning for tidal 
cemputations. Each elementary tide gives a height of water 
proportional to the height of the end of a clock hand, which 
makes one revolution with uniform speed during the period of the 
elementary tide. Ifthe end of this hand carries another clock, 
the hand of this clock will be at a height corresponding to the sum 
of two elementary tides. It is proposed in this way to produce a 
movement which shall represent the sum of all the sensible 
constituents of the total tide, and to make the machine self- 
recording by a curve which it will trace on paper. 

The chairman said that as the depth of the water and the con- 
figuration of the coast affected the tides, he wished to know 
whether there was any station for tidal observation if mid- 
ocean, say in a small island in the Pacific, where astronomical 
and some few other influences only, acting upon the tides, were 
measured ? 

Mr. Parkes said that he had given attention to the tides at 
Kurrachee and Bombay for many years ; there are meteorological 
tides quite distinct from the larger ones, and there is a tidal 
change from day to day and year to year, which, as yet, cannot be 
accounted for. He added that his method was a graphical one. 
It depended upon the principle of eliminating non-tidal variations 
of level, that is, variations of level affecting the sea as a whole. 
When, as usual, the height of the water is measured from a fixed 
level, non-tidal variation is included. The heights which he em- 
ployed were heights from which the non-tidal variation had been 
eliminated, An average of half a dozen values so obtained was 
more valuable than an average of a far greater number measured 
from a fixed height. He thought it very desirable that this method 
should be grafted on Sir W. Thomson's. 

Dr, Carpenter remarked that his attention had been drawn many 
years ago to the remarkable tides in the Bristol Channel; at the 
mouth of the Wye the tides were said sometimes to rise as 
much as sixty feet. 

Sir William Thomson said that the Indian Government had 
undertaken to establish stations for tidal observations at Ceylon 
and other places where the configuration of the land may not 
interfere much with the results, but the English Government 
ought to take up the work which the Tidal Committee could not 
possibly do. 

The discussion then closed. 

THE Last Eciipse. 

M. Janssen read a paper stating how he had observed the last 
eclipse in India, at a station not tar from that taken up by Major 
Tennant’s party. He used a reflecting telescope of large diameter 
and short at in order to obtain a brilliant image of the corona ; 
his observations agreed with the results shown by the photographs, 
and he noticed that the radial polarisation of the corona increased 
with its distance from the limb of the sun. 

Sir Wm. Thomson said that the latter fact was new to him and 
very interesting. It tended strongly to prove that the corona 
really belonged to the sun, and that the inner portion of it was 
more brilliant and hotter than the outer part. 

Professor Herschel said that M. Janssen’s method of arranging 
his telescope, so that he could look through the finder with one 
eye and the spectroscope with the other at the same time, was new 
to him. Last night the plan had been tried in Brighton on a 
distant gaslight, and had been found to answer admirably. They 
thus knew accurately what part of the flame they were examining 
with the spectroscope, 


UNDERGROUND TEMPERATURES, 

Professor Everett read the “‘ Report of the Committee on 
Underground Temperature.” It set forth that Father Secchi had 
undertaken to conduct observations of temperature in the Mont 
Cenis Tunnel, Thermometers have also been supplied to the 
Smithsonian Institution, for observations in the great tunnel under 
the Hoosac Mountain in America, as well as to observers at Ballarat, 





Sub-Wealden Exploration. Observations of great value have 
already been received from Paris, where Messrs, Mauget and 
Lippmann, who are sinking for the municipality of Paris an 
artesian well, which is already 2000ft. deep, have taken two series of 


| observations at every 100 metres of depth. The temperatures 


observed in the two series are almost identical ; but the rate of 
increase between the depth of 600 metres and the bottom (660 
metres) is four times more rapid than in the rest of the well. 
Messrs. Mauget and Lippmann attribute this circumstance to the 
heat generated by boring, though the tool had not been at work 
for tive weeks previous to the observations. The temperatures at 
100 metres, 600 metres, and 660 metres are respectively 58 0 deg., 
75°4 deg , and 83°25 deg. Fah. Successful observations have also 
been made in a bore at the bottom of South Hetton Colliery. 


BRITISH RAINFALL. 


Mr. G. J. Symons then read the report of the Rainfall Com- 
mittee, which detailed their labour during the past year. The 


| committee have been actively engaged in extending their stations 








to those parts of the British Isles in which observations have not 
hitherto been made, and they report with satisfaction the fact 
that the directors of the Highland and Dingwall and Skye lines 
have assisted them by ordering their station masters to make the 
requisite observations, this committee providing the instruments 
and all necessary instructions. Although the system of rainfall 
work is now in a far more perfect state than at any previous 
time, the committee are anxious to develope it still more, and will 
be glad to receive trustworthy observations from any source, and 
generally to assist by advice (and in remote districts by the 


| gratuitous loan of rain gauges) all those who are themselves 


desirous of advancing and completing our knowledge of the 
amount and distribution of rain over the British Isles. The 
committee also report that they have taken steps to obtain reports 
on the precise position and surroundings of the various gauges in 
the country, both those belonging to the association and the much 
more numerous private ones. The report next proceeds to point 
out the distribution of rain during the years 1870 and 1571, full 
details of which are given in very voluminous tables, The leading 
features alone can here be stated, and they are,that in 1870 the fall 
over the whole country was considerably below the average, but 
specially in the south-western counties of England, in which 
division the fall did not reach two-thirds of its normal amount ; 
the only locality of an average fall was North Lincolnshire. In 
1871 the deficiency was not so great as in 1870, but still it was the 
prevailing characteristic ; in the latter year it was about 5 per 
cent., against 20 per cent. in the year 1870. The report was 
illustrated by maps showing the distribution of rain gauge stations 
over the country, and therefrom the districts in which new oues 
are still required. 
MISCELLANEOUS PAPERS, 

Mr. G. J, Symonds next read a paper on “Mr, Macneil 
Telford’s new Marriotti Barometer.” It was a little mercurial 
instrument about a foot long, and in accuracy he considered it to 
occupy a middle position between the standard barometer and the 
aneroid, 

Professor Phillips read a paper on the temperature correction of 
the aneroid ; he argued that with care in the use of the instru- 
ment, and in the application of temperature corrections, the 
aneroid was more reliable than Mr, Scott and some other 
meteorologists seemed to think, and he stated his own experience 
with an aneroid for which he had drawn up a table of corrections 
for varying temperatures, 

Mr. James Gtaisher, F.R.S., stated that from his experiments 
at the Royal Observatory at Greenwich, those aneroids which 
professedly were ‘‘ compensated,” proved, on being tested, worse 
than the others. Mr. Browning and other good makers did not 
attempt to compensate their aneroids, but left them to be 
corrected by calculation, according to the temperatures to which 
they were subjected. 

Mr. Babbage said that travelling on horseback with aneroids, as 
he had done in Australia, tended to render their indications 
unreliable, because of the jolting. 

Sir Wm. Thomson read a “‘Report on the Gaussian Constants 
of Terrestrial Magnetism,” after which he called attention toa 
curious discovery made by Professor Tait, that sometimes there 
are double neutral points in thermo-electric circuits, He also 
read a paper by Professor Tait on the “Sympathy of Pen 
dulums,” 

M. Fonvielle read a paper on “‘ Thunderstorms.” 

Mr. George Dines read a paper on a new hygrometer, which 
has already appeared in our pages. 

Mr. Sawyer then read a paper on the ‘‘ Rainfall of Sussex.” 

RESULTANT TONES. 

At the fifth and last day’s sitting of Section A, Mr. Warren 
De La Rue, F.R.8., presided. 

Herr Kcenig, the well-known acoustic artist, of Paris, made a 
communication in French, ‘‘On Musical Beats and Resultant 
Tones.” He maintained that what are called by Helmholtz 
‘**summation-tones ” are really the difference-tones of the har 
monics. As a proof of the incorrectness of this part of Helm- 
holtz’s theory, he exhibited two tuning-forks nearly in unison, and 
after bringing out their tones separately with a hammer, brought 
out both atonce. On holding them near the ear a loud resultant 
tone was then heard, which was the difference-tone of the notes 
of the two forks, Several such pairs of forks were exhibited. 
When the forks separately made 4096 and 3968 double-vibrations, 
the resultant-tone corresponded to 128, According to Helmhotz 
these two notes should give no resultant tone, being too nearly in 
unison. 

Mr. Spottiswoode spoke in favour of Herr Koenig’s view from 
experiments which he had himself witnessed in Paris, He had 
never been able to satisfy himself that he had really heard a 
summation-tone. 

Sir W. Thomson said he believed Helmholtz was very willing 
to suspend his theory of resultant-tones, For his own part he felt 
Herr Keenig had made out a good case; at the same time he 
believed the dynamical basis of Helmholtz s theory to be correct. 

POSSIBLE CONNECTION BETWEEN CYCLONES AND SUN SPOTS, 

A paper by Mr. Meldrum was then read, “‘On a Periodicity in 
the Frequency of Cyclones in the Indian Ocean south of the 
Equator,” 

One of the objects for which the Meteorological Society of 
Mauritius was established, in 1851, was to obtain extracts from 
the meteorological registers of vessels visiting the harbour of Port 
Louis, especially of such vessels as had experienced bad weather 
in the Indian Ocean. 

Accordingly, clerks were employed to copy all the log-books 
that could be procured. 

In 1853 the system of registration was r l of 
having the observations contained in each log-book recorded 
separately, all the observations in all the log-hooks for the same 
day were recorded on the same page. 

As this system has been conducted without interruption to the 
present time, the society has now a collection of observa- 
tions showing more or less the state of the winds and weather 
over the frequented parts of the Indian Ocean, in the form of a 
daily journal, during the last nineteen years; so that a — 
may find at once what weather prevailed on any one day or in any 
year during that period. 

Together with the years 1851-2, therefore, during which the 
registers were differently kept, we have twenty one years’ con- 
tinuous observation, the meridian of Greenwich to 120 deg. 
E, — aes > So oe 8. ae 

Adding to the information y society throughout 
these twenty-one years numerous observations collected by several 

rsons for the previous four years (1847—50), we have a more or 
ess complete record of all, or of very nearly all, the cyclones 
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which have taken place in the Southern Indian Ocean during the 
last twenty-five years ; for Mauritius is so much in the track of 
these cyclones, and so much visited by vessels in distress and by 
others trading between the colony and England, India, and Aus- 
tralia, that it is scarcely possible for any violent hurricane to pass 
without being noticed. 

Taking now, for the present, the area comprised between the 
equator and the parallel of 25 deg. S., and the meridians of 
40 deg. and 110 deg. E., and examining a table of the cyclones 
that have occurred there from 1847 to 1872, it is found that some 
years have been remarkable for a frequency and others for a com- 
parative absence of cyclones, 

The five years 1847—51 were characterised by cyclone frequency; 
then came a period of comparative calm (1852 —57), which was fol- 
lowed by six years (1858—63) remarkable for cyclones. The next 
five years (1864—68) showed a considerable decrease ; and since 
1869 there has been an increase, until for the present year (1872) 
the number of cyclones is already (28th June) greater than in any 
year since 1861, 


What has now been said is not only borne out by the records of | 


the Meteorological Society, which give detailed accounts of the 
hurricanes, but also, I have little doubt, by the books of the docks 
and marine establishments. 

Especially in 1847—48, and again in 1860—63, the harbour of Port 
Louis was at times crowded with disabled ships ; whereas in the 
years 1855—57 and 1866—68 there were very few. ; 

It will be seen that these years correspond pretty closely with 
the maxima and minima epochs of sun spots. 

For the present I wish merely to call attention to the subject, in 
order that the connection which I think exists between sun-spot 
frequency and cyclone frequency may be either verified or refuted 
by past or future observation, 

It appears to me that there is more than a mere coincidence as 
to time. There are three maxima and two minima epochs of 
cyclone frequency, corresponding nearly, if not entirely, with 
similar sun-spot epochs. 

To examine the matter fully, it would be necessary not only to 
know the number of cyclones in each year, but also the extent and 
duration of each and the force of the wind, If we could thus get 
an expression for the annual amount of cyclonic energy, and could 
show that it varied directly as the amount of sun-spots, a con- 
nection would be established. One violent hurricane,. which 
lasted ten days and passed over thousands of miles, might have 
more value than half a dozen smaller and short-lived ones, How- 
ever, having traced a large number of the cyclones in question, I 
have no doubt that the years of greatest cyclone frequency were 
generally, if not always, the years of greatest cyclone energy ; and 
that the number of cyclones in a year is a fair expression of the 
cyclonic activity for that year. 

Now, taking the maxima and minima epochs of the sun-spot 
period, and one year on each side of them, and comparing the 
number of cyclones in these three-year periods, we gct the follow- 
ing results: 
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Taking two years on each side of the solar spot epochs, we 
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Assuming that we have got a close approximation to the actual 
number of cyclones, and that the numbers fairly represent 
cyclonic energy, it is difficult to avoid the conclusion that the 
above tables point to a definite law ; and that meteorology, mag- 
netism, and solar physics are closely connected. For what holds 
good with regard to a large tract of the Indian Ocean probably 
holds good with regard to other portions of the earth’s surface. 

Is it not probable also that if there is such a connection as is 
here suggested between the sun-spots, or sun-cyclones (as they 
have sometimes been called), and earth-cyclones, there is a similar 
connection between the sun-spots and cyclones in the other 
planets ? 

Mr. Warren De La Rue said that it would be wrong to draw 
conclusions, even after twenty-five years of observation, but he 
thought that Mr. Meldrum had made out a good case for further 
inquiry. 

Major-General Strachey thought that it would be better 
to give more attention to the proximate causes of cyclones; 
not, however, that it was wrong to give a certain amount 
of attention to possible primary causes, He gave much 
interesting information about cyclones in the Bay of Bengal. 

Professor Everett told how cyclones are formed in the 
northern hemisphere through its currents of wind having 
a tendency to swerve to the right, and how, when formed, 
in the centre of the cyclone there is no wind, and a low 
barometer, 

MISCELLANEOUS PAPERS. 


Professor Herschel read a paper by the Rev. H. A. Bays on 
meteorological observations in Greece, The pee was of value 
chiefly from a climatological point of view. It pointed out that 
he had had 182 fine days in the year. 

The chairman said that, much as the English climate 
was sometimes decried, photographs of sun spots had been 
— at least 182 days in the year by the Kew photohelio- 
graph, 

Mr. Howard Grubb, of Dublin, read a paper on improvements 
in the mounting of equatorial telescopes; the plan is inex- 
plicable without the aid of engravings, but the result is that it 
saves very much of the work and time of the observer, especially 
in reading off the position circles, , 

The secretary read a paper by Dr. Hopkinson on stresses pro- 
duced by inequalities of temperature. 

Mr. John Trail Taylor next read a paper by Col. Stuart 
Wortley on the ‘‘Use of the Salts of Uranium in Photography.” 
The author said that, in a certain dry process of his own, the 
admixture of nitrate of uranium with nitrate of silver increased 
sensitiveness and keeping qualities. 

The chairman said that some of Colonel Stuart Wortley’s dry 
= had been tried with the same —- as wet ones in the 

ew photoheliograph, The plates been sent to Colonel 





° 2993. RicHarp CasTLe ToNER Baytis, Denmark-row, Camberwell, Surrey; 





Stuart Wortley for development, and as they had not been 
returned he supposed that they were failures, 

Professor Croullebois read two papers, in which he showed by 
what method (the use of prisms of quartz sooty cut) it was 
possible to give a reality to the beautiful hypothesis of Sir G. B. 
Airy, the Astronomer Royal, on the double elliptical refractor 
in quartz. He also gave the measure of the ro’ power of quartz 
in the ultra-violet spectrum, which had not hitherto been done, 
He showed experimentally how the effects of ee wy eee 
may be a by friction in tubes constructed by the brothers 
Alverginat, of Paris. 

Two papers by Mr. C. Dewar, F.R.S.E., were read : the one on 
the ‘‘Temperature of the Sun,” and the other on the “‘Tempera- 
ture of the Electric Spark.” He estimated the latter to be 
between 10,000 and 15,000 deg. Cent. He estimated the tempera- 
ture of the sun at 16,000 deg. Cent. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

2555. James JoserH Hicks, Hattou-garden, London, “Improvements in 
infants’ feeding bottles.”—28th August, 1872. 

2729. James JosEpH Detmar, Brodie-street, Old Kent-road, Surrey, 
“Improvements in the mode of manufacturing carpet and other similar 
piled or looped fabrics.”—13th September, 1872. 

2874. Samvuet Swain, Bradford, Yorkshire, ‘‘An improved joint for con- 
necting the supply pipe with the pendant pipe of movable pendant 
lamps employed to illuminate shop fronts or the exterior of buildings, 
and other like uses.”—30th September, 1872. 

2938. Ropert Henry Hampson, Heaton Norris, Lancashire, ‘‘ Improve- 
ments in the construction of machinery or apparatus used in the 

facture of cleaning waste, employed for cleaning locomotive 
engines, and for other like purposes.”—4th October, 1872. 

2967. ALBERT SavuveE, Parliament-street, Westminster, ‘‘ Improvements 
in the construction of steam rs.”—A communication from M. 
Emile Duclos, Boulevart de la Major, Marseilles, France. 

2969. Jonn Rowe, Glasgow, Lanarkshire N.B., ‘‘ Improvements in 
weaving textile fabrics.” 

2971. Samuget Danks, Southampton-buildi 
in hi for sq ‘ing or pressing balls and blooms of iron or 
steel, and in ejecting apparatus for such hi ts 

2973. WALTER Bart.Lett Cuapin, Southampton-buildings, London, 
‘Improvements in apparatus for operating railway brakes.” 

2975. Henry Ciayron, Henry Crayton, jun., and Francis How tert, 
Atlas Works, Woodfield-road, Harrow-road, London, * Improvements 
in treating peat and in apparatus employed therein.”—9th October, 
1872. 

2976. Witttam Dorie Fisner, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in apparatus for and connected with the manufacture and 
use of illuminating gas, parts of which are applicable to other 
purposes.” 

2979. Georce RypiLt, Grove House, Dewsbury, Yorkshire, “ Improve- 
ments in hydro-extractors or centrifug: hi ] ing, 
draining, and drying sugar, wool, animal and vegetable substances, 
earths, compositions, and for other substances.” 

2980. RicnarD Rosert Ricues, Norwich, ** Improvements in revolving 
rakes, and in the mechanism for working the same.” 

2981. Jonn Corry, Blackburn, Lancashire, “Improvements in fire- 
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grates. 

2982. James HaGrReAVES and THomas Rosprnson, Widnes, Lancashire, 
“Improvements in the manufacture of alkalies, and in apparatus 
employed therein.” 

2983, Ropery GasTINEAU, Barnsbury-road, London, “ Improvements in 
railway switches.” 

2984. Joun Epwarps, Cassland-crescent, South Hackney, London, “ Im- 
provements in signal alarums for railway trains.” 

2985. ALBERT UNGERER, Semmering, near Vienna, Austria, “ Improve- 
ments in evaporating liquids, and in the means or apparatus to be 
employed therein.” 

2986. Joun Boyp, Glasgow, Lanarkshire, N.B., “‘ Improvements in ma- 
chinery for winding or doubling varns or threads.” 

2987. MicuakL Henry, Fleet-chambers, Fleet-street, London, ‘‘ Improve- 
ments in apparatus for sustaining and insulating telegraph wires.”—A 
communication from Henry Joseph Rogers, New York, U.S. 

2989. James Youno, Kelly, Renfrewshire, N.B., ‘‘ Improvements in the 
manufacture of carbonate of soda.” 

2991. Wittiam Astrop, Oriel-road, Homerton, London, ‘ Improved 
means and apparatus for drying sewage and other like substances.” 

2992, So Francis Moss, Sheffield, “‘ Improvements in school desks and 
seats.” 


“Improvements in cutting boards and patterns employed for shaping 
various articles.” 

2995, James Hii Dickson, Harefield, Middlesex, ‘‘ An improved process 
of and machinery for treating or preparing fibre-yielding plants for 
the purpose of obtaining useful fibres theveftomn.” 





2996. Joun Ropert SamvuEL Haywarp, Shirehampton, Gloucestershire, | 
“* Impro ts in th lication of electricity to the cure of 


© apT 
certain bodily ailments, and in apparatus for the same.”—1l0th October, | 
1872. 








997, JoHN WILLIAM PERKINS, Arlington Lodge, Herne Hill-road, Brixton, ' 
Surrey, ‘‘ The manufacture of artificial fuel.” : 
2998, WiLt1aM D’ALtoN Many, Langham Hotel, Langham-place, London, - 
“Improvements in the construction of railway carriages and fittings.” | 
2999, James CLARKSON Kay and Witi1am Hart.ey, Phoenix Foundry | 
Bury, Lancashire, ‘Improvements in compound high-pressure an 
lensing or non lensing steam engines.” 

3000 CHARLES Freperick CLark, Wolverhampton, Staffordshire, “Im- ! 
provements in charcoal box irons.” 

3001. Paut Batty Boulevart de Strasbourg, Paris, “‘ An improvement in 
the facture of hanging papers.” 

3003. JouN STEEDMAN, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
obtaining acetic acid.” 

3004. Witt1amM Ropert Lake, Southampton-buildings, London, “ Im- 
provements in steam generators.” -— A communication from Elijah 

estou, Buffalo, New York, U.S. 

3005. CuaRLes Lowe, Reddish, Lancashire, ‘‘Improvements in the 
treatment of coal gas tars for the purpose of obt ng certain useful 
products therefrom.” 

3006. THomMAs Browntna, Church-lane, Whitechapel, London, ‘‘ Improve- 
ments in means or apparatus for washing and drying various substances 
or materials.” 

3007. EpwarD CHAMBERS NiIcHOLSoN, Kennington-road, Surrey, ‘‘ Im- 
a acne in the separation of substances and products capable of 
ae employed for the purpose of dyeing and printing.”—11th October, 

3008. Witt1aM Ferric, Monkland Iron and Steel Works, Airdrie, 
Lanarkshire, N.B., ‘Improvements in applying combustible gases 
obtained from smelting furnaces, or from gas producers, for heating 
puddling and other furnaces, and in ap tus connected therewith.” 

8009. Peter Ritcuie and ALEXANDER WYLLIE, Kilmarnock, Ayrshire 
N.B., “‘ Improvements in blocking and —s Glengarry bonnets and 
other Scotch bonnets and caps, and in machinery or mechanism to be 
employed therefor.” 

8010. Francis Preston, Huddersfield, Yorkshire, “Improvements in 
steam boilers and furnaces, and apparatus connected therewith.” 

3011. Witt1amM OrmsBy PooLey and JoHN oe Manchester, “ Im- 

rovements in hinery for ing and preparing cotton and other 











brous substances. 

3012. Epwarp Davies, Liverpool, ‘ Imp ts in hydraulic ma- 
chinery for obtaining, utilising, transmitting, and applying motive 
power. 

8013. THomMas ARCHER, jun., Dunston Engine Works, near Gateshead-on- 
Tyne, Durham, “Improvements in the manufacture of pulleys for 
traction and other purposes,” 

3015. Henry CHANCELLOR, Birmingham, “ Impr y 
for the manufacture of hinges and other jointed metallic articles, and 
for other like purposes,” 

3016. Epwarp Orance WILDMAN WHITEHOUSE, Roslyn Hill House, 
Hampstead, Middlesex, and Samuet ELKENS PuHiLips, Homerton, 
London, ‘‘ Improvements in recording Rp 8 ly applicable 
for the verification of fares in ——- vehicles.” —12th Uctober, 1872. 

~~ a oom ing Seana atest, Strand, —_, 
“ Improved apparatus for ucing changes in representation, 
to advertising and other oon” . . 


Inventions Protected for Six Menthe on the Deposit of 


Comptote 8 
3051. WILLIAM ARMAND GILBEE, poe Finsbury, London, “‘ Im- 
pr its in har i an er free-reed instruments.” 
-—A communication from Maria Procopé, Stockholm, Sweden.—16th 
oot , 1872. -_ 
. WittiaM Rosert Lake, Southampton-buildings, London, “An 
improved aerometrical balance.” A communication from Nicolas 
Benardaki, St. Petersburg, Russia.—18¢h October, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 





+ hi 














3073, Robert James Goopgopy, Charleville-square, Tullamore, King’s 


County, Ireland, and Ricnarp Epwarp Donovan, Ashgrove House, 
Roasting tobacco 


Upper Rathmines, Dublin, Ireland, “ for snuff, &c.” 
—22nd October, 1869. 
3074. Tuomas Gres and CHarLes GELSTHARP, Jarrow-on-Tyne, Durham, 
“ Furnaces,”—22nd October, 1869. 
3081. CuHarLes ANTHONY OFVERBERG, Finsbury, London, “Filters.”—23rd 
October, 1869. 
= ee enn ban ay and a B pn oo 
effield,“ Metallic keys or wedges for supporting and securing railway 
rails in their chairs, &c.”—23rd October, 1869. 
3476. ARTHUR CHARLES HENDERSON, Charing Cross, London, “Shearing 
or clipping animals.”—1st December, 1869. 
3083. Joun CasH and JosepH CasuH, pate Coventry, ‘‘ Boxes or cases for 
preserving letters, &c.”—23rd , 1869. 
$145. JosepH Henry Spencer, Aston, near Birmingham, ‘ Compound 
Ts the journals or necks and bearings of rolls, &c.”—29th 
7, 1869. 
3104. James Dopce, Manchester, “Forging or shaping metals.”—26th 
October, 1869. 
3106. JosepH SHELDON, Southampton-buildings, London, ‘‘ Brushes.”— 
26th October, 1869. 
3139. JoserpH AUcusTus MILLER, Boston, Massachusetts, U.S., “Steam 
» generators and surface condensers.”— 29th October, 1869. 
3156. Ropert Marspen, Tinsley Park Works, Sheffield, ‘‘ Raising heavy 
weights.”—80th October, 1869. 
3665. James SMites, Birmingham, ‘“‘ Breech-loading fire-arms.”—18th 


December, 1869. 
3126. Joun Watrer More, Market-street, Finsbury, London, and Joun 
Norman, Hoxton-square, London, “Clipping horses, &c.”—28th Octobe:, 





1869. 

$162. BARTHELeMy Brancut, Rue de Rennes, Paris, * Cartridges.” —1 st 
November, 1869. 

2211. ALEXANDER MELVILLE CLarkK, Chancery-lane, London, “ Boring 
tools.”—Sth Novenber, 1869. 


Patents on which the Stamp Duty of £100 has been Paid. 


2751. Grorce Lame Scort, Manchester, ‘‘ Moulding wheels or pulleys, 
&c., for casting.” —25th October, 1865. 

2762. Henry WILDE, Manchester, ‘Constructing and working electric 
telegraphs, &c,”—26th October, 1865. 

2873. Francis GRAHAM Bennett, Grand Parade, “ Facilitating the walk- 
ing of invalids.”—7th November, 1865, 

2786. Henry Larkiy, Torriano Cottages, Leighton-road, London, 
“ Lamps.”—28th October, 1865. 


Notices of Intention to Proceed with Patents. 

1798. Wittiam Porter Mappison, Thornhill Collieries, near Dewsbury, 
“ Raising water from mines, &c.”—14th June, 1872. 

1820. Jonn Tomas Brown Porter, Lincoln, “ Rotary spader or digging 
machine.”—17th June, 1872. 

1841. Jane Cross, Farnworth, near Manchester, ‘‘ Rubbers for washing 
or cleansing clothes, &c.” 

1853. EPAMINONDA ABATE, Regent-square, London, “ Preserving food, 
&c.”—19th June, 1872. 

1896. Gzorce Lowry, Bury-street Foundry and Cross-street Works, 
Salford, *‘ Drilling machines and tools.” 


| 1861. Tuomas Lyncu, Enishowen, Donegal, Ireland, ‘‘ Preventing colli- 


sions on railways, &c.”—20th June, 1872. ’ 
1865. WiittiaM Epwarpb Kocus, Manchester, “‘ Piers, jetties, and landing 
stages, &c.” 


| 1872. Samuet Tuomas Warre, Smith-street, teagan Oe London, 


and Josepa James WHITE and James Orpway WIsE, Sekford-street, 
Clerkenwell, London, *‘ Lighters for fires.” —2lst June, 1872. 

1885. Joun Horsey, Cheltenham, ‘‘ Explosive compounds.” 

1896. GeorGe Davipson, Mugie Moss Paper Works, Aberdeen, N.B., 
“ Paper.” —22nd June, 1872. 

1897. HucH Poison Fraser Patmer, Carnarvon, “Cases or crates for 
containing roofing slates while in transit, &.” 

1899. Paut Emite Cuappvis, Fleet-street, London, “‘ Reflecting surfaces 
for the better reflection and diffusion of light.” 

1900. Jusat Sacar, Leeds, ‘‘ Raising and forcing water or other 
fluids.” 

1904. ABRAHAM TAYLOR, Birch Vale, near Stockport, “ Bleaching yarns 
and cloth.” 

1905. Witt1am Epwarp Newton, Chancery-lane, London, ‘Vinegar, 
&c.”— A communication from Reuben Daniel Turner and Isaac 
Vanderpool. 

1911. James Lee Norton, Belle Sauvage yard, Ludgate-hill, London, and 
James HARRISON CARTER, Mark-lane, London, ‘‘ Decorticating, hulling, 
or polishing grain, &c.”—%ith June, 1872. 

1914. JoserpH Townsenp, Glasgow, N.B., ‘Furnaces, &c."—25th June, 


im 
1935. Ropert ALLEF Purkis, Cheam, “ Refrigerating liquids.”—26th June, 
1872. 


1945. Jonn Mittwarp, Curzon-chambers, Paradise-street, Birmingham, 
‘* Hydrants.”—A communication from Jacob Fricker, jun.—27th June, 
1872, 

1954. Samuet Cuatwoop, Bolton, and Josepn Henry Cotins, Falmouth, 
“ Separating or dressing tin, &c.”—-28th June, 1872. 

1974. WiLL1am Topp, Heywood, ‘‘ Dyeing, sizing, and dressing yarns.”— 
29th June, 1872. 

1989. Joun Razone, Birmingham, “ Spirit levels, &c.”—A communication 
from William Kenyon. 

1990. Henry James Hoce Kriya, Glasgow, N.B., ‘‘ Obtaining motive 
power for pumping or for measuring fluids.”—2nd July, 1872. 

2041. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘Cylinder 

i ".-A ication from Auguste Hippolyte 





—— h -- 

arinoni.—5th July, 1872. 

2046. Epwarp Primerose Howarp Vavouan, Chancery-lane, London, 
‘Utilising the waste gases of furnaces.” — A communication from 
Francois Pernot.—6th July, 1872. 

2096. Witt1am Georce Beatriz, Nine Elms, Surrey, “ Axle-boxes,”— 
11th July, 1872. 

2147. Henry Cuerry, Handsworth, “ Punching and shearing machines.” 
—l7th July, 1872. 

2187, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Ornamental 
tiles or slabs.” —A communication from Jean Paul Simons.—22nd July, 


1872. 

2268. WitttamM Morcan Brown, Southampton-buildings, London, 
“Raising water.”—A communication from Charles Houghton.—30th 
July, 1872. 

2347. “wistax Henry Berry and Frep Berry, Leeds, “ Bending iron, 
&c."—Tth August, 1872. 

2370. Georce Henry Nussey and WtLi1AM Brapsuaw LEeAcuMAN, Leeds, 
* Pressing fabrics.”—9th August, 1872. 

2487. WitL1aM Youna, Chemical Works, Magdalen Bridge, N.B., Peter 
Brasu, , N.B. and Anprew Scort, Musselburgh, Gasworks, 
Musselburgh, N.B., ‘‘ Destructive distillation of coal, shale, &c.”—21Lst 
August, 1872. 

2530. Tuomas SKELTON Harrison, Albemarle-street, London, “ Sewing 
machines.”—A communication from I. W. Hoyes. 

2531. THomas SKELTON Harrison, Albemarle-street, London, “ Sewing 
machines.” 

2532. Tuomas SKELTON Harrison, Albemarle-street, London, “ Oxidising 
metals.”—A communication from Harrison Brothers and Co.—26th 
August, 1872. 

2618. CHARLEs Woop, Tees Ironworks, Middlesbro’-on-Tees, ‘‘ Cooling and 
granulating or scoria.”—3rd , 187! 

2905. WittiaM TuRNER, Edenfield, and Joun Pripmore, Rochdale, 
“ Carding engines.”—2nd October, 1872. 

2920. Joun Saunpers and JosepH Piper, Cookley Ironworks, near 
Kidderminster, ‘‘ Coating tin and terne plates.”—%rd October, 1872. 

2987. Witt1aM Morrison and Joun Mitcue.t, Hadfield, “‘ Self-acting 
mules.” 

2938. Ropert Henry Hampson, Heaton Norris, ‘‘ Cleaning waste.”—4th 
October, 1872. 

2949. FrepeRicK WILLIAM Fo.rows, Jonn Bate, and SaMUEL Epwarps, 
Manchester, ‘* Chaff-cutting machines.”—7th October, 1872. 

2979. Georce RypiLt, Grove House, Dewsbury, ‘‘ Hydro-extractors or 
cen! machines,” 

2984. Jonn Epwarps, Cassland-crescent, South Hackney, London, 
a alarums for railway trains.” 

2992. Jonn Francis Moss, Sheffield, ‘‘ School desks and seats.” 

2993. Ricuarp CastLe Toner Bayiis, Denmark-row, Camberwell, 
Surrey, ‘Cu boards and patterns employed for shaping various 

—_- a —— oss Motel _ 
98. WittiaM D’ALTON MANN, Lang m Hotel, Langham-place, on, 
“ Railway carriages and fittings.” 

3005. CHARLES Lowe, Reddish, ‘‘ Treating coal gas tars for the purpose 
of obtaining certain useful products therefrom.”—11th October, 1872. 


All ha an interest in any one of such applications 
PR rm bt pm Spjestions to such aj ications 
SO eee ee ee of its 


List of Specifications published during the week ending 
26th October, 1872. 

706, 1s. 2d.; 711, 1s. 6d.; 715, 2s, 8d.; 720, 28. Sd.; 781, 28. 2d.; 736, 6d. 

750, 8d.; 755, 8d.; 756, 8d.; 759, 4d.; 768, 10d.; 764, 10d.; 766, 1s.; 767> 
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2s. 6d.; 769, 38.; 773, 6d.; 775, 8d.; 776, 8d.; 781, 8d.; 784, 8d.; 785, 104.; 
787, 28. 10d.; 788, Sd.; 795, 8d.; 797, 4d.; 798, 8d.; 800, 4d.; 803, 8d.; 801, 
4d ; 809, 4d.; 811, 6d.; 817, 4d.; 819, 4d.; 824, 4d.; 826, 4d.; 827, 4d.; 831, 
4d.; 832, 4d.; 833, 4d.; 835, 4d.; 836, 4d.; 838, 4d.; 839, 4d.; 840, 4d.; 842, 
4d.; 843, 4d.; 845, 10d.; 846, 6d.; 849, 6d.; 858, 4d.; 859, 4d.; 863, 2s.; ’ 
4d: 865, 4d.; 873, 1e.; 874, 4d.; 877, 4d.; 991, 10d.; 1590, 6d; 1689, 8d. 
2176, 6d. 





*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price yt Sums exceeding 5s. must be 
remitted by Post-office er, @ payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arra ‘rom those published b, 
the authority of the Sst fe tem ieee 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, £c. 
1126. T. N. Parmer, London, “Producing motive power.”—A communica- 
tion.—Dated 16th April, 1872. 

The said invention is based upon the use of any fluid, carburetted 
pydrogen gs, or any other ee fluid which in the form of spray is 
introduced into a cylinder, where, by the access of atmospheric air, its 
combustion uces an applicable motive power. A reservoiris provided 
for holding the fluid, and a blowing apparatus for injecting the said fluid 
into the cylinder. The piston is provided with valves to admit the 
atmospheric air, and an igniter is attached to the side of the cylinder in 
connection with an electro-magnet or other electromotor. 
ae Newport, Isle of Wight, “* Marine enginez.”—Dated 16th 

pru, 1872. 

According to this provisional specification there are three box-shaped 
stationary cylinders side by side, the centre one being worked at high or 
medium pressure, and the other two at low pressure. The centre one 
only is ry ye with steam from the boiler, which exhausts into a 
receiver in the steam chest, and then issues through pipes to the two 
low-pressure cylinders. The cranks and paddle shafts of the low- 
pressure cylinders make three revolutions while the crank of the high- 
pressure cylinder makes only two. The provisional specification also 
describes the construction and arrangement of the pistons and parts in 
connection therewith. 

Sa, S Seem, Liverpool, *‘ Governors for engines.”—Dated 16th April, 





The object here is sensibility and rapidity of action from simple and 
durable parts, small in themselves, and so , ake that they occupy but 
little space. For this purpose there is employed, in addition to the 
action of ordinary pendulum or centrifugal governor balls operated from 
any convenient part of the engine to be regulated, the pressure of steam 
or other fluid, the admission and exit of the said steam or other fluid to 
the governor being controlled by motion transmitted from the engine. 
New rectangular-like arms for carrying the governor balls are shown. 

7“, © F. Goransson, Gefle, Sweden, “ Motive power.”—Dated 18th April, 

Ps 

This provisional specification describes an arrangement for obtaining 
motive power from achimney draught. An opening is formed in the lower 
part ofa chimney, through which air is drawn in by the chimney draught 
to drive a turbine. 

1170. J. Epae, Bolton-le-Moors, Lancaster, ‘* Boilers or steam generators.”— 
Dated 19th April, 1872. 

The inventor fixes water-tubes across the internal fiues of boilers, the 
said tubes being formed with curved flanches, which are riveted to the 
shells of the flues. The said tubes are situated entirely in the upper and 
hottest part of the flue, leaving the lower part clear. It is also proposed 
to = rows ofthree or more of such tubes across the fire boxes of upright 
voLlers, 

1185. W. D. Scort, Glasgow, ‘‘ Governors for motive power engines.” —Dated 
20th April, 1872. 

The combination comprises a reservoir for oil or other suitable liquid, 
a centrifugal pump driven from the engine, and drawing the oil from the 
reservoir, a cylinder into which the pump delivers the oil, and which 
has in it a piston with a rod passing out through a stuffing box, and con- 
nected to the throttle valve of a steam engine, or to the equivalent 
detail of any other engine, and two pipes leading from the cylinder back 
to the reservoir, and one of which is fitted with an adjustable regulating 
valve. The pipe with the valve leads from the end of the cylinder into 
which the pump delivers the oil, the other pipe leading from a point 
near the other end of the cylinder. 

1210. A. M. CLark, London, ‘‘ Motive power engine.” —A communication.— 
Dated 23rd April, 1872. 

A drum or case carries within it two double radial cylinders, arranged 
at right angles to each other, in which reciprocate two sets of pistons, 
those of each set being connected together by a yoke which is attached 
by rods to the wrist pin of a stationary crank fast to a steam pipe passing 
axially through one hollow trunnion of the drum, the opposite trunnion 
serving as an outlet for the exhaust steam. The wrist pin is connected 
to a stationary disc valve to control the admission and escape of steam. 


By changing the inlet and exhaust pipes into suction and delivery pipes | 


aud driving the engine instead of using it as a motor it may be worked 
as a pump. 


Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c, 
lusl. J. R. Croskey and G. Resminoton, London, “ Rails.” - Dated 12th 

April, 1872. 

_ This consists in the construction of a rail of less weight than those now 

in use and possessing equal power of resistance, to be placed upon 

longitudinal sleepers, tlush with the inner side thereof. 

1082. H. Jones, Birkenhead, and W. Green, Tranmere, Chester, “ Putting 
out, lowering, and detaching ships’ life and other boats.”—Dated 12th 
April, 1872. 

The inventors place the davits with a slight fall outboard, sufficiently 
apart to admit of the boat passing direct between them. On the top of 
each davit they fix a travelling-hook. On the usual stands or skids they 
fix lever chocks on the outboard ends, centred on any part of stands, 
skids, or stationary chocks necessary to raise the weight of the boat out 
of the davits and tackle, chains being made fast to the inboard ends of 
lever chocks and passing through rollers or sheave pulleys secured to 
stands, skids, or deck of vessel and up to slip hooks hinged to gunwale 
clips, small ropes or chains being made fast to the handles of lever or 
slip hooks passed over gunwale of boat, and secured to cleats fixed on 
the inside of the boat, similar chains and slip hooks being fixed to the 
outboard side of the beat and secured to stands, skids, or deck of 
vessel, firmly securing the boat in her bed or chocks. A pawl on each 
of the sockets, securing the davits to the vessel, resting on collars on 
davits, falls into openings in collars, and prevents the return of davits 
when the boat is let out of her chocks and outboard. Two men may 
accomplish this object by getting in the boat and letting go small 
ropes or chains secured to cleats. A timber head is fixed on each side 
of the boat about one-third from either end, with a sheaved cleat for the 
hauling parts of falls to lead round to the timber heads for the purpose 
of lowering the boat. Levers or slip hooks are attached to lower blocks 
and usual sling chains and small chains leading from lever handles to 
socket holes in thwarts immediately in front of either of the timber 
heads where bolts secure them in sockets. A lever handle is placed 
beside the timber head on the inboard side of the boat, being pivoted so 
as to detach both ends at once, the object of these last two arrangements 
being to prevent the boat from capsising in lowering. The fall on the 
inboard timber head may be used to sheer the boat from the vessel when 
the boat is detached, the outboard fall beng thrown overboard. 

1036. W. H. Maw, London, “ Construction of floating stations or docks sor 
floating Jjire engines.” —Dated 12th April, 1872. 

This invention is designed to afford shelter and protection to floating 
fire engines and to enable floating fire engine vessels of comparatively 
small di i to be ployed to greater advantage than has hitherto 
been the case. For this purpose, according to this invention, the float- 
ing fire engine, when not at work, is kept in readiness under cover 
within a suitable floating station or dock which is permanently moored 
in the required situation, and may be placed in telegraphic communica- 
tion with the shore and other fire stations of the district in which the 
floating station is situated. The floating station or dock is composed 
of one or more floating hulls or bodies constructed with firemen’s 
quarters, coal and other stores, and apparatus for containing supplies of 
water, heated or otherwise, in readiness for feeding the boiler or boilers 
of the floating fire engine. The hull or hulls is or are constructed or 
arranged to form a space or gap, or spaces or gaps, to receive the float or 
floats, and is or are provided ‘vith a roof or cover for sheltering the float 
or floats. In some cases the floating station or dock may be provided 
with cross girders having cradles to receive the float, pow fad nese to 
be raised and lowered as required, in order to hold the float above the 

ttom, 





req 
water level to prevent the coating or fouling of its bo 





1087. R. F. Fair.ie, London, “ Increasing the adhesion of railway trains on 
steep gradients.” —Dated 12th April, 1872. 

One or more clip drums on the or carriages are made to take 
hold of or nip a central rail laid at about the same level as the ordinary 
bearing rails. The clip drums are made to revolve by gearing from the 
driving axle. Or the clip drums may be made to take hold of a rope 
which lies longitudinally between the rails, and which is passed under a 
grooved wheel on the engine, then over the clip drum and then under 
another grooved wheel. Or there may be two such ropes outside the 
ordinary rails, one at each side, and corresponding clip drums. 

1096. J. Berrecey, London, “ Ships.”—Dated 12th April, 1872. 

This consists, First, in fastening wood sheathing to iron vessels by 
means of wood screwed bolts inserted from the inside of the vessel, and 
screwed into the sheathing planks. Secundly, to fastening the planks of 
composite ships by means of wood bolts vhreaded or not with nuts of 
metal or of wood. Thirdly, iron vessels are to be formed with double 
kelsons placed directly in the plating. The iron vertical frames extend 
down to and are riveted to the kelsons, the space between serving to hold 
water or ballast. Fourthly, in constructing iron steam vessels with 
tapered ends. At or about the centre of the length on each side and 
near the bottom concave spaces are formed, into which screw propellers 
with two or more blades are fitted. Fifthly, in building vessels with flat 
bottoms and deep keels, with one or more propellers placed at convenient 
distances between the two ends of the vessels. Sixthly, in constructing 
yard arms composed of an iron tube placed in the centre, through which 
a metal midfeather or division piece is fitted, and to which the timber 
arms are riveted. Seventhly, In forming anchors with two projections 
or arms on the shank, and set at an angle so as to bite the ground in 
addition to the flukes. 

1099. E. R. C. Moroay, Swansea, Glamorganshive, “‘ Communication between 
the passengers and guard or engine driver of a railway train.” —Dated 
13th April, 1872. 

This invention relates to certain improved and simple means of appa- 
ratus for effecting instantaneous or immediate communication between 
the passengers and guard or engine driver of a railway train whenever 
the stoppage of the train, or assistance in any carriage or carriages, should 
become necessary or be immediately required. The improved means or 
apparatus consists essentially of two parts, one of which is placed in 
each carriage or compartment of a carriage, and the other in the guard's 
van, or in a conspicuous position on the engine, or in both places. The 
part in the carriage is actuated by the Bap ge pressing a button 
therein, which immediately releases a spring roJ, allowing the same to 
rise up, thus exposing a danger signal above the carriage to the view of 
the guard or driver, which operation at the same time, by means of a 
cord, actuates the part placed in the guard’s van or on the engine, of both 
in such a manner as to sound a bell und expose a signal in or on the van 
or engine, or both, to the guard or driver. 

1117. G. Stavers, Morpeth, “ Steering and maneuvring vessels.”—Dated 
15th April, 1872. 

The inventor employs what he terms fish fin rudders, or rudders 
resembling and acting in a similar manner to the fins ofa fish. He fits 
two of these rudders near the bow and two in the quarters or after run 
of the vessel. 

1125. P. Inonsipe, London, “ Raising and lowering,cav riage steps.” —Dated 
16th April, 1872. 

Thestepis jointed as usual, a bent arm is connected tothe hinge, whichis 
joined to the carriage shoe by a connecting rod with swivel joints, so that 
the connecting rod adapts itself to the varying positions of the door as it 
is opened and closed ; applicable to single or double folding steps. 

1143. J. 8. Curistopner aad J. F. Lackersteen, London, “ Prapelling 
vessels.” — Dated 17th April, 1872. 

This consists in the application of continuous screws of any desired 
pitch, fixed upon shafts, which are attached to both sides of a vessel 
parallel to each other by suitable means. Motion is communicated to 
them by ordinary motive power through stuffing boxes. These screws 
may be worked simultanvously in the same direction or separately in 
contrary directions. 

1147. 8. Bartow, Oldham, Lancashire, “ Prevention of accidents upon rail- 
ways.” —Dated 17th April, 1872. 

This invention is designed for the purpose of preventing the possibility 
of the occurrence of any accident from one train following another, 
and will act as an automatic “ block system” to prevent any train or 
engine from passing a given point until the preceding one has passed a 
given distance in advance. ne invention will also stop both parts of a 
train in the event of a coupling breaking. 

1177. J. Hawker, Somerset, “ Steam road locomotive or traction engines.” — 
Dated 19th April, 1872. 

This invention relates to certain peculiar constructions and arrange- 
ments of mechanism for propelling and guiding steam road locomotive 
or traction engines, and deo for adjusting the position of the boiler of 
such engines, as well as of ordinary portable engines (when of the usual 
horizontal locomotive types), in order to keep the tubes covered with 
water whilst ascending or descending inclines. The propelling is effected 
by endless chains geared to the rims of the running wheels, and actuated 
by pinions from the engine. The adjustment of the boiler and the 
steering are accomplished by a vertical screw svindle in front and 
worm wheels, one wheel turning the screw, and the guiding wheel or 
wheels in connection therewith, and the other raising or lowering the 
front end of the boiler. Or in lieu ef a screw a vertical rack may be 
employed. 





Class 3.—FABRICS, 
Including Machinery and Mechanical vons connected with 

Preparing, Manufacturing Dyeing, Printing, and Dressing 

Fabrics, &c. 

1083. D, Foxweu, Manchester s*' Cards used in curding engines, dc. 
12th April, 1872. 

Instead of making the teeth of the cards of wire as at present, and 
passing the points through backs formed of leather or other material, 
the teeth are made from metal by stamping, pressing, or other suitable 
operations, so that the teeth and backs shall be formed from one sheet 
or strip of metal, To effect this a sheet or strip of metal is placed under 
suitable dies or punches, formed to the shape of the teeth required, 
which dies or punches being pressed on the metal by any suitable 
mechanism, turn up or press down a piece of the metal to the required 


"= Dated 


shape and angle of tooth necessary to form a card. This invention is 
particularly applicable from its great strength to the breaking up of 
cotton, woollen, and other fibrous substances, as well as the tearing up 
of rags and other coarse materials and for the burning of wool. 


1084. N. Luoyp, Manchester, and R. E. Green, Church, ‘* Cloth or yara for 
dyeing or printing.” —Dated 12th April, 1872. 

This invention relates to the manner of treating cotton or Jinen yarns or 
goods with oil preparatory to dyeing or printing. The inventors modify 
or oxidise the oil by treating it either after being — to the cloth or 
yarn or in its natural state, to be subsequently used in the preparation 
of cloth or yarn for dyeing or printing with a compound of chlorine and 
oxygen, either in combination with an alkali or separately. By this 
means much time is saved in preparing the goods or yarns for the dyeing 
or printing processes. 

1105. W. Watton, Denton, near Manchester, ‘‘ Wire cards.”— Dated 13th 
April, 1872. 

Wire cards have herctofore been made of either round, flat, or triangular 
wire ; now this invention consists in making wire cirds of wire of an 
improved section, the peculiarity of which is that it has a flat side and 
two curved sides terminatiogin a point. Thisimproved wire may cither 
be rolled or drawn. 

1107. W. J. Porritt, Helmshore, Lancashire, ‘ Woollen cloth.”~-Dated 13th 
April, 1872. 

This invention consists in a novel application of woollen cloth, specially 
manufactured of the width of the ends of the bobbins or throstles, and 
on which the bobbins rest, being for that purpose applied longitudinally 
to the rails. This woollen rest secures a sufficient d to be applied to 
the bobbins, and also lubrication of the — in a superior manner. In 
manufacturing this cloth the p hing hitherto y is avuided by 
leaving out a uumber of warp strands in line with the spindles, thereby 
permitting the cloth freely to pass over the spindles, whilst at the same 
time the wool remains in contact with them, and draws into its substance 
any excess of oil upon the spindles, and when they heat give it off, 
thereby securing the generalisation of supplied oil for lubricatiop purposes 
1114. W. Tunaue, London, “ Combing fbrous materials.”—Dated 15th April, 

872. 





This invention consists in certain improvements in machinery for 
combing fibrous materials for which letters patent were granted to the 
said Wi Tongue bearing date the 27th August, 1870, No. 2356, such 
improvements being in part applicable to other machines for combing 
fibrous materials. Accoi to this invention a curved or hooked form 
is given tothe needles in heckle bars mounted upon flexible sheets or 
upon the porcupine 1ollers employed in machines for combing fibrous 
materials, These needles are formedfflat, so that they will not turn in the 
holes formed to receive them. These curved needles are inserted in the 
heckle bars, so that when acting to comb the fibrous material such 
material is not drawn against the head of the comb. A curved form is 
also given to the heckle bars mounted on flexible sheets, so as to comb 
the fibrous material close to the circular nipper for a longer distance than 
when such heckle bars are formed straight, and act with ter certainty 
and precision. The circular brush is caused to remove the “ noil” from 
the heckles when such heckles are tw a small roller. The two 
fe discs described in the specification of the said letters patent are 
substituted by a single disc placed outside the circular comb, whereby 





the machine is simplified, and the comb is more exposed to view and 

more space given for passing the slivers into the machine. 

1116. J. Incuam, Blackburn, Lancashire, “ Looms for plain weaving.” —Dated 
15th April, 1872. 

The features of novelty in this invention consist in dispensing with the 
ordinary healds or heddles in looms, and substituting horizontal rods 
arranged as described, and worked by the ordinary supporting levers, by 
which means the wear and tear in weaving operations is considerably 
reduced. 

1142. W. H. Hackinc and T. Hacxtne, Bury, Lancashire, “ Folding and 
measuring woven fabrics.”—Dated 17th April, 1872. 

This invention consists in certain improved arrangements for holding 
the cloth when folded ; also for varying the length of the traverse of the 
folding arms ; also for raising and dropping the folders ; also in the use 
of fingers to hold the cloth at each fold ; also in the use of parallel bers 
to hold the cloth on a flat table; also in the use of a spiral cone for the 
chain of the balance weight. 

1148. H. J. H. Kise, Glasgow, “ Feeding cotton machines, de.”—Dated 17th 
April, 1872. 

This invention relates to Evans and King’s first feed machines. One 
improvement consists in reversing the position of the hopper into which 
the fibrous materials are first put, and in placing it above the feed apron 
with its back towards the machine, so that the materials are carried 
along under the hopper. The feed apron may be lowered at the part 
passing under the hopper, and be guided in a vertical or inclined direc- 
tion at its delivery end. A Second improvement consists in making the 
weighing and other parts in duplicate to deliver alternately — the 
same feed apron. A Third improvement consists in suspending the 
centres of the weighing scale levers on links which are allowed a limited 
play between stops. By a Fourth improvement the hook-toothed wheel 
which empties the scale is driven by a pitch chain. The remaining im- 
provements relate to the separation of the fibrous materials, and to their 
presentation to the hooked roller or endless apron by which they are 
carried over and dropped into the weighing scale. 

1152. 8. CricnTon, Manchester, “Cotton and other fibrous materials.” — 
Dated 18th April, 1872. 

The novelty consists in the employment of a revolving disc or discs, and 
of a wheel which is driven by the frictional contact with the face of the 
said disc or with the faces of the said discs, and is fitted to be moved to 
and fro in contact with the said face or faces. Lastly, it consists in the 
general arrangement of parts. 

1160. 8. Brooker, Brighouse, Yorkshire, “Carding engines.”--Dated 18th 
April, 1872. 

This invention consists in the construction and application of one or 
more taking-off strippers or card rollers, having a spiral strip or band of 
emery interspersed or intervening at suitable distances apart in or 
between rings of filleting or card clothing, for the purpose of grinding the 
cards on the workers, breast, swift, and doffers, whilst at ordinary work 
in stripping the fibre therefrom. 

1161. B. Granam, Batley, Yorkshire, “ Preparing wool for carding.”—Dated 
18th April, 1872. 

This invention relates to a construction and arrangement of apparatus 
for receiving the wool or other fibrous substances from the doffer of a 
scribbler carder, and preparing or forming it into a bat of any suitable 
thickness or series of Bids, and either feeding it direct into the condenser 
or other carding engine by the ordinary creeper sheet, or winding it 
upon a roller, to be afterwards transferred to feed such said carding 
engine, 


Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dc. 
1085. T. Hecken, Bedford, “ Corn sheafing and binding machine.” —Dated 
12th April, 1872. 

This invention relates to apparatus to be applied to a reaping machine 
for receiving the corn as it is delivered from the platform, and binding it 
into sheaves at each stroke of the rakes. It consists of a revolving cage 
mounted on a horizontal shaft in a frame attached to the machine, by 
which the corn is gathered into a bundle, a cord being wound round 
it at the same time by a revolving arm provided witha spring clip to 
grip the cord and draw it from a reel, a guide being provided to bring 
the cord into a position for the arm to catch it, operated by a cam to 
remove it out of the way when so caught. The ends of the cord are 
secured by a hood-shaped needle, mounted to slide in a bracket, and 
moved forward each time a sheaf is completed to catch the cord leading 
from the reel and carry a bight thereof between the sheaf and that part 
of the cord which encircles it, a knife pivoted to the needle then severing 
it. On its return movement the needle catches the other end of the cord 
held by the clip, detaches and passes it between the sheaf and that part 
of the cord which enzircles it thereby making fast both ends. 

1150. 8. Sonsy, Denham, Middlesex, and J. C. Ricnarpsonx, Maidenhead, 
Berkshire, “* Multiple farrow ploughs.”—Dated 17th April, 1872, 

This provisional specification describes a multiple furrow turnwrest 
plough, consisting of a main frame, to which a triangular wing frame is 
jointed. On the two sides of this frame the plough bodies are fixed, 
When the implement is turned at the headlands the wing frame passes 
from one side to the other of the main frame. The traction is so applied 
as to cause the wing frame to be thus turned over. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1149, J. L. Norrox, London, “ Walls, ceilings, and floors.”"—Dated lith 
Aprit, 1872. 

This provisional specification describes various ways of employing 
asphalte in the construction of walls, ceilings, and floors of buildings, 
and other structures, 

1157. T. C. Fipier, Emberton, Buckinghamshire, ‘Suspension bridges and 
iron arches.”— Dated 18th April, 1872. 

This invention relates to certain improvements in the construction o 
suspension bridges and iron arches, whereby the chains or ropes of a sus- 
pension bridge are so arranged and braced together that they offer a firm 
and inflexible support to a passing load and carry it without the distor- 
tion and oscillations common to ordinary suspension bridges. To effect 
this the inventor employs, in the place of a single chain, two chains which 
are attached together or to the same saddle upon eaeh pier or abutment, 
but hang across the opening in different curves, crossing each other in the 
centre of the span; the upper chain of each half span should lie in a 
straight inclined line, and the lower chain in a parabolic or other curve, 
to which the upper chain of the other half forms a tangent. The chains 
may be pinned together or attached to the same centre link at the point 
of their intersection. The upper and lower chains are braced together by 
diagonal bracing. The effect of irregular loading is, however, principally 
taken up, not by the bracing, but by the chains themselves. When one 
half of the span is uniformly weighted and the other balf entirely with- 
out weight, the load is carried by the lower chain of the w eighted half 
and the upper chain of the other half, which together form one con- 
tinuous chain of such form as to be in equilibrium under that load. The 
weight of the straight upper chain of the unloaded half and the rest of 
the weight of that half is carried in like manner by the upper chain of 
the loaded half and the lower chain of the unloaded half. When only a 
ae of either half span is loaded the effect of that irregularity of load 

s taken up by the bracing. In applying this invention to the construction 

of arches of wrought or cast iron each rib is hinged at the abutments and 
at the crown ; each half rib has an upper and a lower flange, which lic 
close together at the crown and at the abutments, and are more widely 
separated between those points, the lower flange being straight from 
abutment to crown, or et slightly arched, and the upper flange being 
more sharply arched, and so arranged that the upper flange of one half 
rib approaches the centre hinge in the same line with the lower flange 
of the other half rib, or nearly so. The web between the two flanges may 
be plate or lattice or other bracing. In the same way the suspension 
bridge may consist of two inverted half ribs hinged together at the centres, 
and hinged to the saddles upon the piers, and built of plate and angle 
iron. A suspension bridge constructed according to this invention may 
have a side span on each side of the centre span, and each of such side 
ae may be carried by a pairof braced chains similar to one half span of 
the centre opening. 





Class 6.—FIRB-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Ii- 
struments of War for Coast Defence, Gun Carriages, &c. 

1137. A. R. Doxcan and J. Macnaventon, Edinburgh, “ Improvements 
in breech-loading fire-arms.”—A communication,—Dated 17th April, 1872. 
This invention consists, First, in making the striking piston or needle 
in the form of a single rod, with the front part sliding in a long hole 
through the breech block, and attached at the rear end of its enlarged 
head to the cock by a slotted projection or ——- joint and cross 
pin, all so as to be worked (or reciprocated and swivelled) direct by the 
cock, the flat-faced hammer of which strikes the extreme end of the 
piston and forces its point a sufficient distance forward to enter and set 
off the percussion cap and charge within the cartridge, while the 
shoulder of the head, striking the back end of the breech block, stops 
the motion of the —— other parts, and makes a — pian for 
snapping practice out requiring a snap cap. Another improvement 
calles in making the forward and downers motion, or wedge action 
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of a part of the tumbler, to act on a long arm of the extractor extended 
below this and its own fulcrum, so as to start the empty cartridge case 
with great power at first while it is tight, in addition to and just before 
making the tt of the tumbler as usual come forward and strike the 
short verti sea of the extractor below its fulerum to throw out the 
case thus first loosened. Another ————— consists in making the 
front end of the breech block to yield down in inserting the cartridge 
case, 80 that it springs up again by the force of the main spring, sutli- 
cient when on cock to hold it in its place ready for firing without the use 
of a separate retaining ne, Another improvement consists in joint- 
ing the back end of the breech block by two side screws instead of by 
one right across, and making a groove through this part at top for work- 
ing the ramrod, and cleaning and inspecting the barrel from the breech 
instead of from the muzzle as heretofore ; a “ jag” piece being provided 
and kept conveniently in a recess in the butt of the stock, screwed into 
the heel plate by the socket which screws on to the point of the ramrod 
to lengthen it for a over and past the cocking lever. Another 

I t ists in forming a small rectangular or other hole 
through the bottom or trigger plate below the breech box, for the escape 
of the water which might collect there during use in wet weather, which 
aperture is by preference closed by a small sliding or hinged plate or lid 
from the outside. 








Class '7.-FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

—- : em London, * Lamps.”—A comimunication.—Dated 13th 

pra, 72, 

The features of novelty of this invention consist in forming the wick- 
holder of a lamp of a tube, and another tube closed at the top, and with 
holes in the side, being passed over it, and thus by moving the outer tube 
either up or down, by means of a handle, the inventor is enabled to 
regulate the light. 

1112. W. R. Lake, London, “‘ Sewing machines.” —A communication.—Dated 
13th April, 1872. 

This invention is for the purpose of enabling the stitching done by a 
sewing machine to be performed automatically in a curvilinear, serpen- 
tine, or zigzag line, or in either of these in combination, or in any or all of 
them in combination with the ordinary straightforward movement, and 
its principal features may be brietly set forth as follows :—The arrange- 
ment and ogeration of the feed in combination with the ordinary working 
parts so as to automatically vary in length or extent, by this means 

ing or d ing the forward feed to produce a longer or shorter 

stitch according as it is intended to be in a curvilinear, zigzag, or straight 
line. The arrangement of the feed to allow it to be moved automatically 
across the longitudinal line of sewing, to move the fabric being operated 
upon so that the needle may pass through it in such a position in 
relation to the last stitch taken as to give a sinuous, serpentine, or zigzag 
line. The combination with any sewing machine of mechanism to 
automatically move the feed roller and fabric moved by it laterally and 
to feed the same, to produce stitches of a uniform and even length in 
whatever direction the stitches may be made by the sewing machine 
hani i t tic feed mechanisin (both 








he arr t of this 

for working the lateral saovement across the longitudinal line of the 

sewihg and for regulating the variable length of the stitch) in combina- 

tion with the ordinary sewing and feed machinery, so that they may at 

once be di ted, thus bling the machine to be worked so as to 
sew straightforward. 

1119. W. E. Geper, London, ** Boots and shoes.” —A communication.— Dated 
15th April, 1872. 

This invention relates to a new kind of pattens or soles and heels to be 
fitted to and removed from any sort of boot or shoe at will, by the use of 
screws of a particular construction. 

1132. C. 8. Venas_es, London, “ Pianosortes.”—Dated lth April, 1872. 

The damper rail is divided into two parts, which may be operated upon 
hy separate pedals, so that one part of the dampers may be raised from 
the staings without moving the other part, which will continue to act in 
the usual manner. 


1133. J. R. Taser, London, “ Artijicial breasts for ladies."—A communica- 
tion.—Dated lth April, 1872. 

The said invention relates to a simple and convenient contrivance 
designed to be worn by ladies who may desire to give to their figure an 
appearance of greater fulness than it naturally possesses, or who may 
have temporarily lost, through illness or other causes, their natural 
appearance, and may desire to restore the same. The said invention, 
moreover, not only provides the means of imitating perfectly the natural 
appearance, but ulso affords warmth and protection, which will be very 
advantageous to ladies with delicate lungs or a tendency to chest disease. 
The object of the said invention is accomplished by the combination of 
an air-filled pad with a base or frame made of two or more thin flat 
metal springs arranged crosswise to each other, and curved to fit com- 
fortably over the natural breast of the wearer. 

1134. D. Duspin, Lewisham, “ Self-acting stands for casks.”—Dated 1ith 
April, 1872. 

In making stands for beer casks the inventor takes a weoden frame, 
on the upper part of which is a bar, on which rests the cask and the 
plane which supports it. This plane is made of wood, and is provided 
with a catch, into which the teeth of a pinion work. He employs 
another bar in the front and lower part of the frame, to which is attached 
one end of a spring, the other being attached to the end of the plane 
which supports the cask, On the upper part of the frame, and hinged 
thereto, he uses a suitably formed — of wood, which receives the end 
of the cask and prevents it from falling over. 

11 are Crarke, London, “ Improvements in shoes and boots.”—Dated 17th 
April, 1872. 

The novelty of this invention consists in fixing pieces of metal, which 
in the specification the patentce denominates as plugs, in the leather or 
vther material of which the soles or heels of boots and shoes are made, in 
such manner that the said plugs of metal shall be securely embodied in 
and incorporated with such leather or other material, and thereby 
increase the durability of the sole or heel, by reason of the wearing 
away of the same being prolonged in proportion to the resistance and 
hardness of the metal plugs. And of this arrangement two spccial 
features of novelty are, First, that the pieces of metal embedded in the 
leather or other material of the sole are, at their two extremities, flush 
with the two surfaces of the sole. Secondly, that the heads or larger 
ends of the plugs or other pieces of metal, whatever may be their form, 
ure, when the sole is attached to the shoe or boot, on the inner or under 
side of the sole. 

1141. F, Avekan and I, ALEKAN, Paris, “ Serew studs for shirts, cuffs, 
dc.”"— Dated lith April, 1872. 

The feature of novelty in this invention consists in forming the bottom 
plate of the stud in such a manner as to admit of its being screwed into 
position by inserting one end into the button-hole and then turning it 
round ; by this means a much smaller hole is required than is usually 
employed, and, consequently, effectually preventing its becoming acci- 
dentally detached. Several forms of plate may be used with a like 
result, those most suited to the purpose being, First, an aperture cut 
from the rim of the plate to the centre, the edges being bent inversely. 
Secondly, a semi-conical aperture of an enlarged form. Thirdly, the 
plate may present the form of two spherical ies united in the centre. 
Fourthly, having two semi-conical apertures, one on either side. Fifthly, 
an S-shaped plate. Sixthly, the apertures being semicircular and one 
opposite the other. Seventhly, a pot-hooked form of plate. Eighthly, a 
semicircular plate, the ends being spherical. The same helical system is 
maintained in each case named. 

1153. C. Jackson, Vaurhall, near Birmingham, ‘ Sewing epparatus.”— 
Dated 18th April, 1872. 

The object of this invention is to obtain « secure or lock stitch by the 
thread employed being caused to form loops thereof in the fabric, and, 
after the formation of each loop, returning to pass bodily through each 
of such loops as formed. This is effected by a necdle or instrument 
attached to a shuttle or thread carrier aided by a hook or holding instru- 
ment acting to hold the loops as formed. Plain, berring-bone, button- 
hole, and other fancy work, may be effected by these means. 


1175. W. R. Lake, London, ‘‘ Machine for jilling metallic boot heel shells 
with wood or other materials.”—A communication.—Dated 19th April, 
1872. 

This invention consists, First, ina novel combination of a plunger with 

a pressing and guiding dic, whereby a wooden filling of an original 

area ter than the interior capacity of the shell in which it is to be 

premet is compressed, directed to, and deposited within a tallic shell ; 

Secondly, in combir with the said plunger and die a feed motion for 

ones the wooden blanks from a feed box to the front face of the 

die ; Thirdly, in the combination with the die and plunger of a carrier or 
feed mechanism for conveying the metallic keel shell to the rear face of 
the die; Fourthly, in the combination of the wooden blank carrier and 
the metallic shell carrier with the die and plunger ; Fifthly, in the com- 
bination of two dies and two plungers arranged with relation to each 
other in such a manner that two wooden fillings may be inserted simul- 
taneously into the same metallic shell from opposite directions and thus 
form the two separate “ treads ” of a reversible heel tap ; Sixthly, in the 
combination with the two dies and pl f hani i 














gers o} or rd 
to = an either the metallic heel shells or blanks or the wooden fillings, 
or le 
=, *. Jackson, London, “* Sewing or stitching machines.”—Dated 1st 
May, 1872. 
This invention consists in a novel construction and arrangements of 
parts of a sewing machine to form a lock or fast stitch. The stitchsis 





produced by a hook fixed by a screw or stud on the end of a main 

ee shaft, carrying the thread around a reel placed vertically 

against the end of the shaft, and also by a guard which prevents the 

under cotton or thread from being caught by the hook ; and an improved 

system for fixing the needle. 

3051. W. A. Gitper, London, “ Harmoniums, &c.”—A communication.— 
Dated 16th October, 1872. 

To carry out this invention reeds are employed which may be tuned 
either by pushing the tongue backwards or forwards, as in former 
letters patent granted to the inventor, and dated 25th October, 1871, by 
which the length of the vibrating part of the tongue is varied, or a so- 
called tuning tongue is applied over or under the fixed tongue of the reed 
in such a manner that it can be moved backwards and forwards as 
required, and so ada) as to have its point resting against the fixed 
tongue, so that the length of the vibrating of the latter may be 
varied, and consequently the number of its vibrations will be varied. In 
both cases the reeds are constructed and arrznged so that they may be 
tuned either from the top of the instrument, directly behind the keys, 
or from the front below the keyboard, by means of a tuning key similar 
to that employed for tuning pianos. 





Class 8.-CHEMICAL, 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 


1091, F. Lamy, Deville les Rouen, France, ‘* Puce garnet colours.”— Dated 
12th Apvil, 1872. 

The object of this invention is to produce colours of puce, garnet, vivlet, 
and reddish-violet tint by obtaining first the puce garnet as a mother 
colour, and obtaining the other two colours as derivatives therefrom. <A 
solid or intense puce is first obtained, aud then the violet colour, by means 
of azotate of iron and a mixture of hydrochloric acid and nitric or azotic 
acid, and the reddish-violet colour is vbtained by substituting for such 
ozotate of iron chloride of iron and a salt of copper. 

1122. P. Jensen, London, “ Construction of coke ovens.”—A communication. 
—Dated ith April, 1872. 

Coke ovens arranged in a row ; the oven beds hang in hinges at the 
inner end, and in chains at the outer. A winch hoists or lowers the beds 
as required. The front,of the oven has vent holes and charging holes. 
The heated products pass up into a flue placed transversely in the salt 
pan, ene end of which with its bottom forms the top of the ovens. From 
the transverse flue a longitudinal flue leads to the chimney. A cart with 
projecting front receives the coke. The pan is charged with brine and 
the ovens with cvals simultaneously. 

1123. W. R. Rensuaw, Kidsgrove, (Staffordshire, ‘‘ Puddling iron.” —Dated 
16th April, 1 
The novelty of this invention consists in constructing the hearth or 





by the action of a constant current, and th: »::in | ne current in opposit 
directions, and the latter when passed theuus: the same helix neutra- 
lises the constant current. The armature is ude of sheet metal and 
givesa sound. Two spools are used on each core of an electro-magnet. 
The line circuit in a normal condition is charged; the distan$ record is 
made by “ short circuiting ;” submarine cables are worked by the con- 
denser at the distant station through the perforation of the paper at the 
transmitting station ; and the line is charged when the paper breaks 
the circuit. The characters are received on a sheet of chemical rin 
a continuous line. The perforating instrument is a range of punches and 
a range of keys, the latter connected to a reciprocator, and the key 
depressed selects its punches and perforates a complete character. 





Class 10.-_MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
eae?” D. McC. Smytu, Orange, U.S., ‘Sewing machines.”—Dated 16th 
April, 1872. 

This invention is an improvement upon that for which letters patent 
No. 3166 was granted, Nov, 22nd, 1871. A pattern cam revolved pro- 
gressively acts to slide the feed wheel upon its axis between one stitch 
and the next, and acts whenever a lateral movement is to be given to pro- 
duce an undulating, zigzag, or other ornamental line of stitching. en 
the pattern cam is applied with a reciprocating feed motion it brings 
into action one of two cams or tappets that give a lateral motion to the 
feed when the same acts upon the fabric, or the cam allows the feed to 
act at intervals without there being any lateral movement, thereby pro- 
ducing a variety of ornamental stitching. The feed bar is made of two 
parts to allow of the lateral motion being given to it. 

1144. J. W. Harver, Stowmarket, “ Construction of hammock beds.”— 
Dated 17th April, 1872. 

This invention consists iu arranging 2 number of hammock beds 
radially round a central pole, the inner ends of the hammock cloths 
being suspended from hooks on the pole, while the outer ends are sup- 
ported on wooden frames, which can be folded up together with the 
hammock cloth. 

1174. R. WiLson, Putricroft, Lancashire, “ Hydraulic apparatus.” —Dated 
19th April, 1872. 

This invention is applicable to machinery for working hydraulic 
presses, hoists, cranes, or other hydraulic machinery, and it consists in 
an improved arrangement of vertical or horizontal steam engine for the 
same ; also in certain combinations of hydraulic machinery for stopping 
the steam engine automatically, when one of a series of presses has been 
run up to the full pressure required, and for starting the engine again 
when another press is brought into action. This is applicable for regu- 
lating dampers, and other purposes. 

2004. G. Hasextine, London, ‘‘ Sewing books, &c.”—A communication.— 
Dated 10th October, 1872. 

The said improvements relate to the arrangement of a large and slow 
wheel operated by a crank on the quickly revolving shaft of the sewing 

hine, and constructed with means for holding it during the period 








vessel for containing the crude iron to be puddled of a semi-spherical form, 

and imparting to the said hearth or vessel a horizontal revolving and 

oscillating motion, the hearth being set up in a furnace of ordinary con- 
struction. 

1124. H. Steruens, Breoge, and J. Narvey,* Wendron, Cornwall, * Tinand 
other ores.” —Dated lth April, 1872. 

This invention consists in rubbers or bruisers having curved faces, 
actuated by travellers capable of giving a continual change of face of 
rubber or bruiser, together with a rising and falling motion. Also feeding 
the receptacle in which said rubbers or bruisers act, at or near the 
bottom of such receptacle. 

1136. A. V. Newton, London, ‘* Apparatus for preserving animal and vege- 
table substances.” —A conimunication.—Dated 17th April, 1872. 

This invention relates to a novel chemical process ef preserving animal 
and vegetable substances. ‘These substances are placed in a closed 
chamber, and are there submitted to the action of certain gaseous bodies 
which will so act wpon the animal and vegetable substances as to check 
or destroy their tendency to decompose. 

1140. B. J. B. Mitts, London, “ Extraction of oil, &c.”-A communicu- 
tion.—Dated 17th April, 1872. 

This invention consists in conducting « quantity of solid matter con- 
taining oil, fat, or resin, through a receptacle in which is introduced bi- 
sulphide of carbon or other liquid chemical solvent or absorbent of oil, 
fat, or resin. 

1145. W. E. Newton, London, “ Distilling apparatus.”—A communication. 
— Dated 17th April, 1872. 

This invention relates more particularly to apparatus for distilling alco- 
holic liquids bya process of re-distillation, whereby the vapour rising from 
one distillation is condensed and afterwards returned for distillation 
over again, to separate the more highly volatile particles from those which 
are less so. 

1146. J. Paris, Middlesbrough, “ Reverberatory und other surnaces.”—Dated 
17th April, 1872. 

This invention relates to certain improved arrangements in connection 
with the fuel grate, and of especial advantage for reverberatory furnaces, 
although also applicable to other furnaces. One improvement con- 
sists in making the fire-bars of a triangular section and hollow, the 
ends are round, and rest in round seats in the bearers. The bars are 
turned by a key provided with a pinion which fits one bar, and which 
pinion gears into another shipped into the end of the next bar, so that the 
two adjacent bars are caused to revolve in opposite directions, and carry 
the ashes or clinkers between them. \ Second improvement consists in 
making a passage up through the bridge or wall at the inner end of tlic 
grate, and another at the front end of the grate, the latter opening intyu 
the space above the grate at the tup. The front and sides of the asbpit 
are enclosed, as is also the space beneath fhe reverberatory chamber, so 
that the air for the fire must enter at the further end beneath the 
chimney, pass under the reverberatery chamber, and intu the ashpit, 
finally reaching the fire in a heated state by the passages above men- 
tioned. 

1156. G. Horcrorr, Manchester, avd J. Fo Liaackerstreen. London, 
“ Separating metals from their ores or other aderictures.”—Dated 18th 
April, 1872. 

This improvement relates to the mode of and im construction of an 
apparatus to separate metals from their ores, or oth er admixtures which 
are in hanical bination with them, by displacement, upon the 
principle of the difference in the specific gravities of the substances 
which form the ore and of the admixture, which yreinciple is also appli- 
cable in the treatment of other substances, 

158. J. Broet, London, “ Lighting and heating apparatus.”—Dated 18th 
April, 1872. 

This invention consists in the application of am apparatus for regulating 
automatically the production of an inflammable mixture of air and 
vapour from volatile hydrocarbons in accordance with the rate of con- 
sumption for lighting and heating purposes. 

1162. H. Warry, Parkstone, Dorsetshire, ‘* Beverages.” —Dated 18th April 
1872. 

The features of novelty claimed for this invention consist in combining 
the extract or essence of tea or coffee respectively with sugar and milk 
in a concentrated, dry, soluble, and portable form, in such a manner as 
that cither beverage may be enjoyed in a complete and entire state by 
simply adding hot water to a portion of one or other of the aforesaid 
compounds or combinations, 

1176. W. R. Lake, London, ‘* Process of treating animal and vegetable fut 
or greases for the purpose of obtaining stearine and oleine therefrom.” — 
A communicution.— Dated 1th April, 1872. 

The nature of this invention consists in treating animal and vegetable 
fats or greases in combination with the products of distillation of naphtha, 
for the whole purpose of obtaining stearine and oleine from the said fat 
or greases in a more efticaci and ecc 1 manner than has hereto- 
fore been practical. 

1184. H. C. Briges and D. R. Ramsay, Saltburn-by-the-Sea, Yorkshire, 
“Steam generating and heating apparatus to be used in connection 
with rotary or other puddling furnaces.”—Dated 20th April, 1872. 

This invention relates toa peculiar construction, arrangement, and com- 
bination of steam g tor and bined furnace and combustion cham- 
ber to be used in connectionwitha rotary or other puddling furnace, whereby 
provision is made for utilising the waste heat from the puddler, when the 
puddling furnace is in operation, and for the heatlng of the steam gene- 
rator by a separate and independent furnace, if desired, when the puddler 
is out of action, or is disconnected from the combustion chamber. The 
generator is a vertical boiler with water tubes crossing the fire bex 
horizontally, or nearly so, and combustion chamber is a fire-brick 
chamber, on the top of which the boiler rests. A lateral neck with a 











self closing door serves for the connection with the chamber of the’ 


puddling furnace, 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
1207. G. Litre, Rutherford Park, New Jersey, U.S., “ Electric telegraph 
apparatus.”—Dated 22nd April, 1872. 

This improvement is applied in telegraphiug by ape per, The 
roller is grooved, and a thin blade therein lifts oft the paper. Tie electro- 
motor has a screw and spring friction regulator. The stylus or pen is 
vibrated by an armature, the magnets are adjustable. A needle in 
a tube of aicohol forms the galvanometer. The electric currents are 
regulated by rheostats of peculiar construction. The armature is vibrated 








the crank is not effective thereon, so that the said large wheel shall turn 
intermittently and reliably. The said improvements also relate to means 
for moving the book inward and outward relatively to the sewing 
mechanism ; to means for operating a presser foot or analogous device to 
hold one book while another is being moved ; to means for clamping 
the work firmly on the table or on the feed plate or carrier which slides 
thereon; to a peculiarly formed gauge which regiilates the position of 
the fuot or one end of the book, and yields by a’ spring to allow some of 
the motions ; and to a knife which stands in the path of the books and 
cuts each clear of its successor as it is pushed out of thé machine. 

1092. E. W. Puein, London, “ Printing.”—Dated 12th April, 1872. 

This invention relates to improvements in printing by means of photo- 
lithography and photo-typography, chiefly for the purpose of advertising 
in an artistic and ornamental manner on the blank spaces on the reverse 
sides of the illustrations in periodical and other publications by means of 
a quickly drying ink. 

1093. W. Witson, jun., Manchester, ‘‘ Kitchen boilers.”—Dated 12th April, 
1872. 

The features of novelty in this invention consist in constructing 
kitchen boilers with two distinct vertical flues passing directly through 
them and communicating together at the top in order that the flame and 
products of combustion may «scend up one of such flues, then cross the 
top of the boiler through a cast iron casing or otherwise, and descend 
down the other vertical flue, and escape into the chimney through a flue 
formed either at the side or the back of such boiler. This construction 
of boiler, owing to the flues being vertical, obviates the tendency which 
exists in horizontal flued kitchen boilers to choke up with cinders. 

1095. D. D. Kye, London, “* Traps.”—Dated 12th April, 1872. 

This invention relates to improvements in traps for water-closets, and 
for other purposes ; and consists in making traps, which are formed of 
bent pipes more effectual by moving the bends of the pipes out of the 
vertical position into a horizontal one, so far as tu facilitate the discharge 
of matter, and then restoring this pipe to its vertical position to act as 4 
trap. 
1100. 





1. CLARKE, Lincoln, “ Cranked shafts or axles."—Dated 13th April, 


187 

The inventor employs a treble hydraulic press to apply pressure to the 
ends of the shaft to force up the sides of the crank throw to the desired 
form, the bar being at same time subjected to pressure in another direc- 
tion to bend it at the proper places to form the crank. 

1103. R. Trernan, Liverpool, “ Treating tobacco.” — Dated 13th April, 
1872. 

The novelty constituting this invention is the application of gly- 
cerine. 

1104. T. White, Birmingham, “ Nut end lobster evackers.”—Dated 13th 
April, 1872. 

This invention consists in making the toothed, jagged, or roughened 
faces of the gripping parts of the Wades or sides ot nutcrackers and 
lobster crackers, and the joints of the said crackers, in the following 
manner :—In making the toothed or jagyed faces of the gripping parts 
according to this invention, holes are drilled or otherwise made through 
the gripping parts, each hole being provided with a countersink at each 
face of the gripping part. Into these holes pins or rivets are placed, 
and by means of a press and press tools the projecting ends of the rivets 
are forced into the countersinks and fixed securely in the gripping part, 
a series of strong pointed heads or teeth being at the same time made 
on the opposite faces of the gripping part. The toothed faces thus made 
present a much neater appearance, and are stronger and more efticient 
than those made in the ordinary way: In some cases the pins or rivets 
are fixed separately on the faces of the gripping parts, instead of the 
pins or rivets passing through from face to face, and the pins or rivets 
may be secured in the holes by screwing or soldering. Instead of forming 
the toothed or jagged surfaces in the way described, a plate or plates 
having teeth or projections on it or them may be secured by riveting, 
screwing, or soldering to the faces of the gripping parts. The joints are 
made by forming the middle knuckle from the head of the blade or side 
of the nut or lobster cracker, and making the middle bit or piece forked 
at each end, the forked ends forming the outer knuckles and embracing 
the strong middle knuckles. 

1106. M. F. Jenkins, Exeter, ‘ Sheath for cvochet needles."—Dated 13th 
April, 1872. 

The feature of novelty of this invention consists in making a sheath or 
protector of metal, leather, or any uther suitable material for preventing 
innumerable accidents that are constantly taking place from the barbed 
hook of the crochet needle. 

1109. W. E. Newron, London, ‘‘ Compositors’ type cases.”——A commautwnica 
tion.—-Dated 13th April, 1872. 

The object of the present improvements is to strengthen and support 
the partitions at the joints so as to very considerably reduce the liability 
of their being accidentally broken. To this end stampedfmetal clips 
made in the form of a cross ,are adapted to all the compartments, and are 
secured in place by central pins or pin nails. 

1113. R. McKenzie, Achnasheen, Ross, N.B,, “* Tickets.” —Dated 15th April, 


1872. 

The feature of novelty which constitutes this invention is the printing 
of the date into] the ticket by types which are made with a series of 
points for indenting or puncturing the cardboard ; also the dividing off 
of a section of the ticket by perforations, which section being broken off 
prevents a reissue of the ticket. 
1115.gR. Stone, Liverpool, ‘Improved systemos casting or moulding.” —Dated 

15th April, 1872. 

The features of novelty which constitute this invention relate to casting 
or moulding large surface structures in position by means of moulds or 
dies, and consists of an improved system of filling and fixing the moulds 
or dies, and keying or attaching the Ided ti together. 
Moulded work is formed in the position it is intended to remain in, such 
as ceilings, roofs, the covering of walls, forming of chimney pieces, 
8 , mouldings, and so forth. Navigable vessels, boats, bridges, 
boilers, carts, wagons, and other similar structures. 

1118. J. — London, ‘‘ Bottling wines and other liquids.”"—Dated 1th 
April, 1872. 

This consists in forming the cross bar or tube through which the liquid 
passes from the vessel to the bottling nozzles with an open end or open 
ends, which can be kept closed when in action by a bayonet screw or 
other jointed end piece or cap, which joint may, however, be on the tube 
itself if found convenient. 

1120. W. E. Gevcr, London, “ Raising and Jsloating Wunken or stranded 
vessels."—A communication.—Dated 15th April, 1872. we 

‘This invention consists in the use of waterproofed bags or recipients 
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fixed to a wooden frame surrounding the vessel, which is raised by 
inflating these recipients with air. Additional air bags may be placed ia 


foundation or flooring of -boards or planks. Where the pavement will be 
subjected to the continuous passage of heavily laden vehicles the 


other parts of the vessel, and the vessel when afloat is covered on both | patentee prefers to use two layers of planks or boards, but where it is 


sides, so that it may be pumped out and be more easily towed to the 

refitting dock. 

1121. J. H. Jonnson, London, “Manufacture of files, rasps, &c.”— A communi- 
cdtior.—Dated 15th April, 1872. 


This invention consists in making files of all kinds, rasps, rubbers . 


screw taps, and other tools requiring hardness and durability, of a mixed 
stecl, the core or centre part of the file or other tool being compored of 
ordinary or any well known kind of steel, such as Bessemer for example, 
whilst the exterior portion is composed of cast steel. 
1130. B. J. B. Mutis, London, “ Sheet ivon.”—A communication.—Dated 
16th April, 1872. 
The iron sheet having been prepared in any suitable manner, the end 


is laid upon an anvil block, between guides if found necessary, and then 
the machine is set to work to roll the sheetacross or transversely of its 
length. 


1135. W. R. Lake, London, “ Iron bars, d&e."—A communication.—Dated 
17th April, 1872. 

The nature of this invention consists partly in a process of producing 
iron bars wlth case-hardened surfaces by first subjecting the iron bars in 
u rough state toa process of case-hardening, then heating and passing 
them through the finishing rollers in such a manner that bars are 
obtained of superior strength, and better able to resist oxidation, and 
furthermore, these bars thus prepared are easily welded. The suid inven- 
tion consists further in a process of producing merchantable bars, 
plates, sheets, or slabs of wrought iron, or pneumatic iron, or both 
combined, by first subjecting the rough bars of iron to a process of 
case-hardening, then fagoting, reheating and re-rolling the same, the 
process of case-hardening being intended to impart to bars of wrought 
iron or pneumatic iron the quality of welding readily under a white heat, 
and consequently of uniting firmly with each other when being fagoted, 
reheated, and reroll e said invention also consists in a merchant- 
able bar, plate, sheet, or slab, composed of wrought iron or of pneumatic 
iron, when the ruugh bars of wrought iron or pneumatic iron are first 
subjected to a of case-hardening and then reheated and passed 
through the finishing rolls. The said invention consists further in a 
merchantable bar, plate, sheet, or slab, produced from bars of wrought 
iron or of pneumatic iron, or both combined, when said bars are first 
case-hardened, then fayoted, reheated, and re-rolled. The said invention 
consists further in a merchantable bur, plate, sheet, or slab, produced 
from a case-hardened pneumatic bar, plate, or billet, piled against the 
side of a wrought iron pile, then heated and rolled into one body. The 
said invention consists also in a merchantable bar, plate, sheet, or slab 
produced from a case-hardened pneumatic iron bloom, and one or more 
bars or slabs of wrought iron mag - heated, and rolled into one body. 
The said invention consists further in « merchantable bar, plate, sheet, 
or slab produced from a pile or fagot made of intermixed irregular pieces 
of case- ened iron, heated and rolled into one body. The said inven- 
tion consists further in a merchantable railway bar, composed of 
wrought iron and “case- ened pneumatic metal or case-hardened 
wrought iron. The said invention consists also in a merchantable railway 
bar made from a pile composed of irregular case-hardened or converted 
iron and wrought iron, 

1139. E. Epwarps, London, “ Improvements in steam traps.”—A cominuni- 
cation.—Dated 17th April, 1872. 

This invention relates to traps for returning automatically to boilers 
used for warming buildings with steam the water arising from conden- 
sation. It consists of a cylinder or sphere balanced by a weight and sus- 
pended upon knife edges upon a lever and guided by a rod below. Its 
upper and lower ends are connected with the steam pipes by meins of 
valves opening outwards. A perforated plate is suspended in the cylinder 
to facilitate the d tion of steam entering the cylinder with the 
condensed water. In the upper part of the cylinder is a valve communi- 
cating by a pipe with the steam space in the boiler. This valve is con- 
nected by levers and rods to a fixed frame, and the levers and rods are 
so arranged that when a sufficient weight of condensed water has accu- 
mulated in the cylinder the cylinder descends, and in doing so lifts the 
balance weight and opens the upper valve. Steam is thus admitted into 
the upper part of the cylinder, and the condensed water flows through 
the lower valve to the boiler. The balance weight then raises the 
cylinder, and thus closes the upper valve, and so on, when requisite 
automatically. A weight is connected to the upper valve by means of a 
segment catch, levers, and slotted rod, in such a manner that the valve 
is made to open or cluse suddenly and quickly.at the termination of the 
stroke of the cylinder. 

151. J. L. Norton, London, “ Blocks and slabs for building, dc."”— Datel 
17th April, 1872. 

This provisional specification describes various ways of employing 
asphalte in the construction of blocks and slabs for building, paving, 
and such like purposes, : 

1154. W. B. Roprys, London, “ Hand pumps or syringes.” —Dated 18th 
April, 1872, 

This provisional specification describes an arrangement of hand 
pump or syringe by which the suction is divided between the 
inward and outward strokes, whilst the whole of the water is expelled 
at the former. 

1159. C. Cattow, Burnley, ‘‘ Looms for weaving.”—Dated 18th April, 
1872. 





The inventor extends the under strap used with the “ gib” and cotter 
for adjusting the bearings of the crank arms sufficiently to enable him to 
pass a screw bolt through both the straps and also through the arm, so 
that when the straps are set or adjusted by the cotter this bolt can be 
screwed tight up, which will prevent any action or movement of the said 
straps, and thus prevent or diminish the wear of these parts. 

1166, P. Roster, Paris, ‘* Apparatus sor emptying or echausting the conduit 
or supply pipes of cisterns and similar structures as a protection Jrom 
JSrost or other damage.” —Dated 19th April, 1872. 

This invention is intended to preserve pipes from the effects of frost 
by keeping them empty when desired, and at the same time guarding 
against any accident to them which might occur from the violence of the 
shock produced by the force of the water when a check is put to its pro- 
gress. The apparatus consists of a recipient placed either below or inside 
a reservoir or « uitable position, and is supplied with four apertures 
communicating with pipes, whose object is as follows, and which may be 
designated as B, C, D, E. The first, B, is the supply pipe from the reser 
voir ; the second, C, admits the a air for working the apparatus ; 
the third, D, is the pipe from whith the water is drawn off for supplying 
the wants of the house ; and the fourth, E, is the pipe for emptying the 
main and other pipes when a sufficient supply has been taken in. The reci- 
pient is supplied at will and according to requirements by meansof a valve 
consisting ofa rundle india-rubbeer placed above the pipe B and attached 
to a metal shaft actuated by means of a lever, crank, and second shaft. 
The shaft and valve are supported by a frame work arranged inside the 
reservoir at the bottom. This valve when closed over the pipe B prevents 
the water in the reservoir from communicating with the recipient and 
the pipes supplying the apartments. The shock of the water occasioned 
by its sudden check is guarded against in the following manner :—The 
diameter of the supply pipe B and that of the pipe D is calculated so that 
the former is less than the latter, the result being that as soon as the 
service cock is turned, more escapes from the recipient than enters it at 
the time, so that a vacuum occurs at the upper part of the recipient, and 
when the cock is closed all the shock that is felt results from the small 
quantity of water contained in the receiver, and is so slight as to be 
nearly imperceptible. 

1197. G. K. E. Fairrnoitme, Old Melrose, Roxburgh, Scotland, “ Houschold 
jive-escapes.”— Dated 22nd April, 1872. 

This invention relates to the combination of a rope ladder or a long 
sack with a chair or table, in such a manner that the chair or table can 
Le placed over a window sill, so as to form a bracket from which the 
ladder or sack is suspended to furnish means of escape from fire. When 
the sack isemployed it is twisted, and a person or goods can be gradually 
lowered along its interior by untwisting it. 

3086. W. R. Lake, London, ** Areometrical balance.” —A communication.-- 
. Dated 18th October, 1872. 

The apparatus herein described may be called an areometrical bulance, 
as this scientific d ination indicat tely its nature and opera- 
tion. The said arcometrical balance indicates with the utmost precision 
the quantity of a dissolved subst: tained in a solution in water 

through the ap tus, and shows this quantity upon an indicator 

or counter in units of measure or weight. ‘The said apparatus is as 
simple as ble. It consists of a le balance set in motion by the 
passage of the fluid. The movement being more or less frequent according 
to the velocity of the fluid and the especial value of the body thatit holds 
jn solution, the oscillation of the balance depends as much upon the 
density of the solution as upon the velocity of its passage. Thus with 
the same speed of the flowing liquid the solution of the highest density 
d mare frequent oscillations, and with the same density of the 
liquid the oscillations increase with the increase of the epeod of its move- 
ment, and tego The entire quantity af the tluid which at each 
oscillation of the nce fills the whole appgratus flows of itself, and it 
is in this flowing fluid, that is to say, by the fluid expended by this pro- 
cess, that the inventor finds the sum of the essence held solution 
which will be demonstrated. This sum is presented upon the indicator 
hy the oscillation of the balance, The l4tter in its descent strikes with 

its arm an arm oa the said indicator, and moves it on the dial in such a 

uianl zt that the sums are marked consecutively vpe after the other. 

W31. 8. Norris, London,  Pavement.”—Dated 6th April, 1872. 

This invention relates to a pavement whose upper portion is formed uf 
asphalte or a bituminous or tarry material or compound laid upon a 
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only subjected to a light traffic one layer of boards will be sufficient. 





THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


DEAD LOCK IN THE FINISHED IRON TRADE: How brought about— 
ON ‘CHANGE IN BIRMINGHAM : The prices at which merchants will 
buy: When they will be current—DirFicUuLTIES IN THE WAY OF 
MAKERS : Enumerated—WHUAT 18 TO BE THE SCALE OF WAGES 
AFTER THIS YEAR: The masters’ contention: What the men are 
looking for—CoOLLIERS’ WAGES—THE LITTLE LOCk-OUT OF 
ENGINE WINDERS: Meetiag of the Coalmasters’ Association : 
The resolution come to and its effect-—THE NEW MINES DRAINAGE 
SCHEME: The terms of the proposed bill—THE METAL MARKET 
IN OCTOBER: Copper, brass, yellow metal sheathing, tin and tin 
plates, lead, spelter, zinc—AS TO HARDWARES IN OCTOBER: Effect 
upon them of the high price of iron ENING IN THE EDGE 
TOOL TRADE AT WOLVERHAMPTON UENCE OF HIGH PRICES 
OF IRON UPON A PROPOSED JOINT STOCK CONCERN. 

THE great iron trade industry of this part of the kingdom is fast 

approaching a dead-lock. Makers and consumers remain apart, 

and there seems no hope of their coming together until producers 
will accept prices much under those for which they are now 
standing out. Merchants in this town (Birmingham) made known 
to day (Thursday) that they had some good orders in reserve, but 
they could wait six months before they should be compelled to 
give them out. Meanwhile, the works are very partially 
employed, from those of the first class to those of the least mag- 
nitude. The men are beginning greatly to complain, and if the 
prevailing short work is of much longer duration, they will have 
experienced a loss in the amvunt of their total earnings which 
the late considerable advances will hardly compensate, Certainly 
in respect of the finished-iron department the rapid advances that 
have lately been declared are being now generally regarded, not 
alone by makers and consumers, but also by men and masters, as 

“a great mistake.” 

It has begun to be generally admitted that until the leading 
quotations are reduced £2 and £3 it will be hopeless to look for 
much improvement in the present state of things. The ability of 
the makers to concede to that extent is being restricted by the 
action of the pig makers, who are generally reducing their make, 
Where they are not blowing out a furnace they are working part 
tuyeres. The Crookhay Company have, however, just blown ina 
furnace that they have lately had under repair. The general 
reduction in the make applies alike to inferior and best pig iron. 
The further difficulty in the way of a sensible drop in the finished 
article is the prevailing scale of remuneration paid to the puddlers 
and to mill men. This scale will remain operative up to the close 
of 1872; but the men here, and those of other districts whose 
wages hinge upon those agreed upon between the masters and men 
forming the Board of Conciliation, are much mistaken in the 
supposition that during the first half of 1873 they will be paid 
upen the average of prices in the six months of which there are 
two yet to run, 

The masters here will contend that the present is only an 
experiment, and that quite a different undertaking may be entered 
into at the next meeting. To go on paying such a scale of wages 
as the men expect, would, it is pleaded, be utter ruin to the 
masters. The men, it should be explained, are looking for the 
last rise of 2s. a ton, and 20 per cent. to millmen to be repeated, so 
that after Christmas the present scale should be advanced 2s. in the 
pound all round. The prevailing slackness of work must show 
them that they are not likely to get it, yet they are clinging to the 
belief that this will be their position after the next meeting of the 
Conciliation Board ; and not only so, but that their cwt. will be 
not as now, and for time past immemorial, 120 lb., but 112 lb. In 
fact, all this the leading operative members of the board are 
telling the rank and file that they are likely to get. These state- 
ments are likewise buoying up the ironworks in other places. The 
significance of the contention of the masters is, therefore, very 
great in respect of the future of wages in all the ironworking 
The great hope of alleviation for consumers in the 
matter of prices is that the new arrangement between men and 
masters may permit of a reduction of ironworkers’ wages. 

Colliers’ wages will also have come down, The little indus- 
trial disturbance in the past week in the East Worcestershire dis- 
trict, chiefly arising out of the demand of the engine winders for 
a rise in wages and shorter hours, may.now be regarded as virtually 
at an end, owing to the decision come to by the Coalmasters’ Asso- 
ciation at a meeting in Wolverhampton yesterday (Wednesday). 
The chairman of the association, Mr. E. F, Smith, who is the 
chief agent of the Earl of Dudley, with other leading colliery pro- 
prietors, all testified to the ease with which they could more than 
supply the places of the men who had struck, end were now locked 
out. Inasmuch, however, as the old hands for the most 
part desired to return without any alteration either in wages or in 
working time, it was thought best to allow them to again take the 
keys of their respective engines. A resolution to that effect was 
therefore adopted ; and the leading pits are now on again, The 
brief time over which the dispute has extended, and the confined 
area of its operation, has led to but little loss of wages by the 
miners, and to the advantage rather than the loss of the masters, 
who are experiencing so little demand for anything but coal to be 
used for domestic purposes, that it was made known at the meet- 
ing that night-work would be abandoned at most of the pits where 
now it was being practised. ‘This of itself points, not only toa 
decline of colliers’ wages, but to a present falling-off in the amount 
of the weekly earnings of the engine winder. 

On Saturday there was distributed amongst the mine owners and 
ironmasters of South Staffordshire the report of the solicitors as to 
the proposed scheme for the mine drainage of that part of the 
kingdom, The objects of the proposed bill are :—(1) To adopt 
measures to secure thorough surface drainage, and prevent as far 
as possible the percolation of surface water into mines ; (2) to clear 
from water the mines that are obstructed by it ; and (3) to establish 
a system of disposing of the water, which will necessarily find its 
way into the mines in future. This it is proposed to do by a 
commission consisting of the chairman of the iron trade, the 
chairman and vice-chairman of the coal trade, the chairman and 
deputy chairman of the courts of quarter sessions of Staffordshire 
and Worcestershire, and others. These are to appoint three 
arbitrators, who are: (1) to possess powers to enter upon and 
survey lands ; (2) to define ‘‘ drainage districts ;” and (3) to make 
draft awards showing what it is necessary to do, and in what pro- 
portion different mine proprietors should contribute to the cost of 
doing it. There will be a power of appeal to the commissioners 
within a certain period, after which the award will be binding. 
The commissioners will have power to borrow money from the 
Public Works’ Commissioners, or from others for the purpose of 
the Act ; and to appoint separate committees for each drainage 
district, consisting of commissioners whose qualifications are 
derived from mines within such district, and to delegate to such 
committees the supervision and control of the pumping of the 
district for which they are appointed. The power to levy rates 
will be with the commissioners, who it is proposed shall go out of 
office, but be eligible for re-election in the proportion of one-third 
every three years or so. If the solicitors’ report here sketched 
should be approved, then it will form the basis upon which the bill 
will be drafted. It has been approved by the sub-committee, 
and it will be submitted to the general committee on an early 





day. 
The metal market has continucd unsettled throughout October. 
There has been some speculation with much apprehension as to 











the future of prices. Want of confidence in the quotations of the 
market has been general, An advance in money to a point above 
that at which the Bank rate is of little importance to the trading 
community, has further tended to bring about the prevailing de- 
pression. There are instances, however, in which advances have 
been secured, as will appear when we speak of steel, and spelter, 
and zinc, 

Copper has been more than fidgetty throughout October. 
There was a little rallying about the middle of the month, but 
it was not long sustained, and the market closes otherwise than 
strong. It has sustained a loss in the month of £2 to £3 upon 
best selected and upon tough caked tile, with £7 upon sheathing 
and sheets. We fear that holders must anticipate a continuance 
of weakness during the ensuing dull season, if not a further 
decided drop, if business is to be done, inasmuch as the 
northern export orders are now pretty much cleared off, 
and buyers have no confidence in current quotations. The 
reduction in copper has not been enough to enable any 
declared alteration to be made in brass. Yellow metal sheathing 
is a little weaker than it was, inasmuch as whilst 84d. per lb, was 
the sole price in London a month ago, the quotations now show 
that it may be had at 74d. as the lowest, and whilst braziery 
sheets have receded from 84d. to 8d. and 74d. 

Tin has been perceptibly affected by the course which the money 
market has taken, and by the finishing of work previously in hand 
for foreign customers, together with the small inquiry on account 
of the larger.requirements of tin-plate makers. e makers of 
tin-plates are a little disposed to meet the views of consumers, who 
think that prices are too high. Hence we find that second quality 
I. ©, charcoal may be had at 2s. a cwt. less than last month, when 
£2 4s, was required ; £2 2s., however, is so | an advance upon 
the prices in ordinary times, that consumers buy no more than 
they are compelled, whether we speak of the best goods required 
for use at home, or the inferior qualities mostly demanded by 
foreign customers. 

Instancing the goods for which 42s, are now required, we may 
state that this is more than the quotations of October last year by 
from 13s. 6d. to 14s, a box; nor must it be expected that the 
demand will improve. Manufacturers of tin-plate wares will soon 
be short of orders. At the same time the proprietors 
of the tin-plate mills assert, that with sheet iron at so high 
a figure as that now prevailing, block-tin so dear, and fuel and 
wages so high, they cannot quote much lower without serious loss, 
unless all these current expenses should be reduced. 

In lead the market is, upon the whole, firm, without a large 
amount of business being done. Red lead has advanced a good 5s., 
but white lead is cheaper than a month. Foreign spelter on the 
spot, which last week was quoted at from £22 15s. to £23, has 
been sold at £23 10s, Hard spelter may be had at prices some- 
what in favour of consumers. 

Zinc has strengthened. Parcels may have been obtained a 
month back at £20, Now £30 must be given, 

In respect of hardwares, October has followed the course of all 
similar periods when there has been a falling market, and when, 
furthermore, the price of money has been advanced. There has 
been an uncertainty in the minds of everyone as to how far the 
fall would extend. The effect of the lower quotations in iron has 
been to reduce the price of those goods only which require but 
comparatively little labour and much material for their comple- 
tion. There have, therefore, been no reductions in their goods, 
although here and there manufacturers have been inclined to give 
their customers some of the benefit which they have derived from 
having purchased iron when it was much cheaper than it is at 
present. The other useful metals have likewise declined, but 
their effect upon the hardware industries is very much less than 
that produced by the price of iron. 

The Eagle Edge Tool Company, of Wolverhampton, have for 
some time been paying their men what they believe to be higher 
wages than their titors in i They therefore refuse 
to give them a rise of 10 per cent. that other makers are adding to 
their previous wages scale; but they express their readiness to 
make their scale equal to that of their competitors, if it can be 
shown that even with the 10 per cent. advance they are under 
them. With this their men are not content, and they have been 
on strike, refusing to return to work till the 10 per cent. is given 
as a bonus on former prices, The Eagle Company are now getting 
together other men, and appear in a fair way of supplying the 
place of the recalcitrant operatives. To this is poche ly due the 
circumstance that during the night of Friday last the works were 
entered, and as many as fourteen pairs of bellows were cut, The 
other bellows would probably also have been destroyed if it had 
not happened that by one of the recently engaged operatives work 
was resumed on Saturday morning at as early an hour as three 
o'clock. By him the offenders would seem to have been disturbed 
The firm are determined to spare no effort to bring the offenders 
to justice, and to protect their new hands, 

One of the effects of the present advanced price of iron has been 
to prevent the floating of the proposed Gas, Water, and Sanitary 
Works Company. It is true that all the capital that it was 
thought would be forthcoming has not been subscribed, but in a 
different state of the iron market this money might have been 
sufficient, Under the circumstances, the would-be shareholders 
are having their contributions returned in full. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS: The steel trade slackening—THE NEW AME 
RICAN CUSTOMS DUTIES : An increase of 50 per cent.— IRON ORE 
FROM SPAIN—DEMAND FOR RAILS FALLING OFF—PiG AND 
MERCHANT IRON—STOVEGRATES—CUTLERY BRANCHES—SKATE 
MANUFACTURERS—THE FILE TRADE—SAWS—COAL AND COKE— 
A VBRY HEAVY FAILURE, 

A GENERAL, but very gradual, diminution of activity is discernible 

in the condition of the majority of the trades carried on at 

Sheffield and in its vicinity. Most firms are getting old orders 

worked off their books, and find themselves fully able to deal with 

current orders almost, and in some cases quite, as rapidly as they 
arrive, The steel trade generally is in a position, and in 
some instances heavy orders have yet to be put in hand. This is 
more particularly the case with sheet steel, for which there is now 

a greatly increased demand as compared with some few years back. 

Instead of being forged by hand, as was then done, all articles 

such as circular saws, reaping knives, and the like, are flied, that 

is, cut by a descending stamp out of the sheet. This effects a 

great saving of labour, and reduces the cost of the finished article 

in proportion. Crucible steel is yet in very fair request. In spite 
of the great probability that lower prices will bring about renewed 
activity, several steel manufacturers have blown out their fur- 
naces; this I attribute to the discouraging news received from 

America as to the increased eustoms duties. It is estimated that 

steel which has hitherto been (since the Tariff Amendment Act, 

which reduced the duty 10 per cent.) charged £9 14s, 6d. for 
common, £12 17s, 6d. medium, and £19 12s, 6d. best, will now 

be penalised by an advance in duty of not less than 50 

per cent. By the new regulations common steel will pay 

£12 17s. 6d., and on most of that which had until now 

paid £12 17s. 6d., an additional £6 17s. 6d. is to be levied. As I 

took occasion to remark last week, thie movement is undoubtedly 

protectionist, and if persisted in, will be of no small advantage to 
the American manufacturers, Whether the American public will 
feel any great benefit is another matter, We must naturally 
incline to a contrary opinion, seeing that American ingenuity 
cannot as yet produce steel of a high, or the highest quality, and 
they must therefore still buy that from us, a natural 

sequence, the manufacturers of sewing machines, clock 7 

and other trades requiring the very best material, are leaving the 

States and taking refuge here. I leave jt to the clever and 
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usually well-informed Philadelphian correspondent of the Jron 
Age to give any valid reason in support of this new move of the 
Yankee steel manufacturers. As an eable contrast to the 
matter last referred to, I may here record the fact (as telegraphed 
by Sir John Brown from Spain) that the Spanish Government 
will not impose any export duty on iron ore—which is now being 
worked at Bilbao in enormous quantities. Free trading Spain 
and protectionist America---a puzzle for the followers of Mr. 
Cobden. 

The demand for rails, in common with most other heavy goods, 
is falling -ff, partly owing to the fact that prices are yet too high, 
and partly because contracts which ought, in the natural order of 
oe to have come here, have been let to Belgian and French 

rms. 

Iron, both pig and the general run of merchant qualities, is 
lower, and considerably easier to obtain. Merchants, some of 
whom had speculated pretty largely for a rise, are anxiously 
endeavouring to get stocks out of oH and are in that way pre- 
cipitating matters to their own loss. Stovegrate makers, as a 
rule, complain of a paucity of orders both at Sheffield and Rother- 
ham, but one of the houses at the latter place is fully engaged on 
a new stove patented by Captain Galton of the Board of Trade. 
Some branches of the cutlery trade— and their name is almost 
legion—are better off for work than they were a few weeks back, 
and the skate makers are beginning to stock in anticipation of 
the immense demand which will be brought about by the first 
sharp frost. 

Little or no change is noticeable in the aspect of the file trade, 
either as to its general condition or in the matter of altered prices, 
for which the men are agitating. It is not likely that a strike 
will ensue, an intimation having on given in some quarters that 
trade is slackening. The saw and various minor trades are ina 
fairly prosperous state, and are likely to be so for another month 
or six weeks, 

_ Coal and coke are both easier to obtain and cheaper in price ; 
in fact, few if any manufacturers have any occasion to complain 
of scarcity in this respect, but rather the contrary. 

A week or two back I took occasion to remark that 6 or 7 per 
cent, would in all probability see the first of the commercial 
failures which must shortly inevitably ensue. I am but too soon 
confirmed by the following paragraph which appears in the Shef- 
field Telegraph of Wednesday, and which I quote without in any way 
confirming it :—‘‘It was stated in business circles in Sheffield 
yesterday that a great manufacturing limited company in a town 
of the immediate neighbourhood was in financial difficulties, that 
a consultation with the largest creditors had been arranged, and 
that the total liabilities were upwards of £100,000.” I am afraid 
the rumour is correct, and I hear enough to convince me that 
other concerns will hardly weather the storm unless some favour- 
able change occurs, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE COAL AND COKE TRADE— 
THE WAGES QUESTION AND THE BOARD OF ARBITRATION— 
PROPOSED NEW DOCKS NEAR MIDDLESBROUGH-—-PRICES, 

Since my remarks about certain interested parties persistently 
«juoting higher prices for iron than can be obtained in Cleveland, the 
makers themselves have begun to talk about the absurdity of the 
quotations given in one paper, which presumes to “correct ” the 
press of England for the reports of the trade. Whatever may be 
stated by the advocate of a few ironmasters, I am in a position to 
state, for the benefit of buyers of pig iron, that leading firms in 
the Cleveland district will now sell No. 3 for early delivery at 
110s, per ton. If these figures are disputed the names of the 
large makers I allude to can be furnished. It is high time that 
steps should be taken to put an end to the fictitious prices quoted 
by persons who ought to know better, and who presume to question 
the validity of reports furnished to newspapers by those whose only 
concern is to report the naked truth. Persons connected with the 
iron trade merely know that they cannot raise or maintain the real 
price of iron by simply making statements, neither can they alter 
the condition of trade by abusing gentlemen in every part of Eng- 
land for writing truthful reports which contradict a local trade 
paper. The market is unquestionably a little easier, and the 
tendency of prices is downward. No, 4 forge pig iron is quoted at 
about 90s. for delivery next year. 

With regard to the finished and hardware trades the reduction 
in prices is very marked, and a still further reduction is anticipated. 
Three months ago cut nails were quoted fully £5 per ton above 
what they can be bought for to-day. Whatever may besaid by parties 
anxious to maintain the prices, they cannot prevent intending buyers 
keeping back orders for all kinds of iron, which they are doing 
in the hope of a further reduction. A general re-arrangement of 
prices is at hand, and, after a little slackness caused by large buyers 
holding off, there will no doubt be a steady trade next year. The 
iron requirements are very great all over the world, and orders 
can be held back only for a time. 

Although there are constant reports that coal and coke are falling 
in price, it is a fact that in the Cleveland district the quotations 
are firm. Of course buyers for next year are exceedingly slow and 
are doing little, because they entertain a firm belief that in a short 
time the price of fuel must fall, 

The wages question in the iron trade is still causing some trouble. 
Some disputes yet remain unsettled at the ironworksin the North of 
England chiefly in connection with the mechanics and the classes of 
operatives that are not regarded asiron workers proper. The wagesof 
these men have not, asa rule, fluctuated to the same extent as those 
of the ironworkers, though no uniform system has been adopted at 
the various works, They now claim that they are entitled to 
participate in the last advance of 20 per cent. It will be 
remembered that the subject was recently under the notice of Mr. 
Rupert Kettle, whose services were solicited by the Board of 
Arbitration for the North of England. That gentleman made a 
lengthy speech on the matter, but it seems that his remarks are 
differently interpreted by the parties concerned; and it has there- 
fore been determined to send a deputation consisting of one 
employer and one operative from the standing committee to wait 
upon Mr. Kettle, for the purpose of obtaining his decision on the 
points in dispute. It is hoped that Mr. Kettle’s explanation will 
satisfy all parties. 

The comprehensive scheme for making new docks in the lower 
reaches of the river Tees is again before the public. It is proposed 
to make a wet dock of 27 acres, a timber pond of about 
equal area, and an entrance channel from the river on the 
Lackenby foreshore, a little to the east of Middlesbrough, It 
is also proposed to form a railway in connection with the dock, 
extending from Cargo Fleet to the South Gore breakwater, ata 
point to which railway connections could easily be made from the 
different works and junctions formed with the North-Eastern 
Railway. The cost of the docks it is estimated will be about 
£250,000. The scheme is to be submitted to the Tees Conser- 
vancy Commissioners at an early date. 

The prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d.; 
No, 2, £5 15s,; No. 3, £5 103.; No 4, £5 9s.; M, £5 8s.; W, 
£5 7s, 6d. Manufactured iron—Common bars, £12 to £13 ; best 
ditto, £13 to £13 10s.; cable iron, £12 10s. to £13; rivet iron, 
£12 10s. to £13; angle and bulb, £12 to £12 10s. ; nail rods, 
£12 10s. to £13; hoops, £14 to £14 10s. ; sheets, £15 to £15 10s.; 
ship plates, £12 to £13; rails, £11 to £11 10s.; puddled bars, 
£9 10s, to £9 15s, ; wrought iron girders, £20 to eb 





An official Belgian return shows that very little coal has after 
all been imported this year to the United Kingdom. The whole 
quantity sent in the first nine months of this year was only 17,000 
tons in round 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


IMPORTANT DECISION OF THE IRONMASTERS OF THE DISTRICT : 
Notices withdrawn: A lock-out averted: Pacific attitude of 
masters and men: Rumoured reduction premature—THE IRON 
TRADE AT A TURNING POINT: Clear books—IRON TRADE GOOD : 
Vigorous work at the leading ironworks : The next month critical 
—WorK RESUMED AT PLYmMouTH—EBBW VALE—DoWLAIS— 
ABERDARE—ACTIVE OPERATIONS AT TREFOREST WORKS—GOWER 
IRON AND TIN-PLATE—THE RAILWAYS—THE COAL TRADE: Cha- 
racter of exports: Northern ore—HaRBOUR MOVEMENTS— NEATH 
AND SWANSEA—HOUSE COAL COLLIERS : The averted accident at 
Abercwmboy—ABERDARE PUDDLERS, 

THE ironmasters allowed a week to pass by after the expression of 

the union policy without committing themselves to any distinct 

promise. The only opinion allowed to transpire up to Tuesday 
was, that if the men withdrew their notices and the section on 
strike returned to work, then they, the masters, would also with- 
draw their notices. But it was hinted at the same time that the 
withdrawal of the men must be unconditional, and more than one 
of those supposed to be in the confidence of the ironmasters inti- 
mated that a recourse to arbitration, when the existence of grounds 
of complaint was questioned, could not be entertained. 

The concealed policy of the masters was the subject of a great 
deal of mistrust, and the lock-out appeared by no means impos- 


the medium of a court of law. The holders of a large proportion 
of the stocks had combined together and placed them in the hands 
of a single broker, by which means they were enabled to perform 
the operation known as “rigging” the market. But one of 
the parties to the agreement, having the squetecite of selling 
out to advantage, applied for delivery of his portion of the 
stock. The application was refused, and a case was | 

in the Sheriff Court of Lancashire. The parties’ mts were 
allowed the usual time for preparing their pleadings; but 
I now hear some talk of a private arrangement being at- 
tempted, and if that can be effected the matter will, of 
course, go to rest. The arrangement occasioned much incon- 
venience to dealers, who had contracts to complete, and up to 
Saturday a good deal of excitement prevailed. A change for the 
better has, however, taken place this week. The deliveries into 
store have been heavy, and the contracts falling due have been 
more than met. Several surplus lots thus fell to be offered 
for sale, and by this means the market was made to 
assume a weaker appearance. On Monday warrants were 
obtainable for prompt cash at 115s., and a considerable 
fall took place on Tuesday, when they might have been had 
at 105s. It is now confidently anticipated that the market 
will settle down on a satisfactory basis, in which case a fair 
demand, for a time at least, may be expected to ensue, as shippers 
and consumers have recently been holding back their orders for a 
favourable turn in the market. In the meantime a considerable 
reduction has to be noted in the prices of makers’ brands, which 





sible, when, on Tuesday, came the much needed d At 
that day, at Cardiff, the leading ironworks were represented at a 
private meeting, called to decide one of the most momentous of 
questions, affecting the welfare of the whole district. The chair 
was taken by Mr. Fothergill, M.P., and the great matter of dis- 
cussion was then entered into. The subject of the withdrawal of 
notices by the men was brought forward, and it was shown that in 
nearly every instance the men had withdrawn theirs ; the partial 
strikes had also been abandoned, and a more peaceable and hopeful 
aspect was discernible. Under these circumstances the iron- 
masters agreed to withdraw their notices, and thus meet their men 
in the most conciliatory of moods. This was the decision of the 
masters, and with it disappears for the time the threatened locx- 
out which at one time seemed certain to be realised, with all its 
attendant evils. 

The attitude of the ironmasters and coalowners has been 
excellent in the matter. They did not take action until the 
** stint” policy of the workmen had become unendurable, and 
now that the men have shown a wiser mood, they have hastened to 
excel them in the same commendable course. There has been a 
rumour current in some parts of the district of a probuble 
reduction, but it has not been confirmed. There is no 
doubt but thatthe iron trade of the district is at a turning 
point. The books of most of the ironmasters show a 
clearing-off appearance, and it has been strongly intimated 
that entries of any importance will only be made by buyers at 
reduced quotations. tt is known that agents hold important 
orders, but for some little time no business has been effected of 
any account. I expect the next few weeks will be an important 
period in the whole of the South Wales district. If figures go 
down then wages will follow ; but I imagine a stout struggle will 
take place before any fall in price is permitted. Prospects are 
good, scarcely a ton of stock can be found, and if the masters 
have contented workmen at their back they will hold command 
of the situation, 

Plymouth Works are the most affected by the late misunder- 
standing. Two furnaces are still out, and one is in such a ruinous 
state that it will take a great deal of money and time to put it into 
working condition again. Tlie Duffryn furnace will soon be fit for 
relighting if the repairers continue at their present rate of pro- 
gress. The mills and forges are again at work, and rails for India 
are being worked cff. 

At Ebbw Vale, Dowlais, and Cyfarthfa, work has been vigour- 
ously carried on with little or no stoppage. 

Ebbw Vale is working off a large Italian order on consignment, 
and a heavy one of rails to Genoa left in the early part of 
the week. Dowlais Works turned outa large quantity of bars last 
week, Aberdare is occupied with a large American order, and 
this week exported a large quantity of rails to New Orleans. 
Prospects, I — are good, and nowhere do I hear of any desire 
to get increased trade by offering lower prices. A meeting of pro- 
prietors of the new works at Treforest was held lately, Satisfac- 
tory progress is making there, but the undertaking is an arduous 
one, and it will be several months again before completed. Morris 
and Co. have every reason to be satisfied with the starting of their 
new works at Gower—iron and tin-plate. A dinner was given to 
the men last week. Most of the railways have shared in the 
general prosperity. The last returns of the Taff Vale showed an 
increase in the week of £874 over the corresponding week of last 
year ; Rhymney, £578, and Swansea Vale,- £238, Even Brecon 
and Merthyr—the youngest-born of railways I may term it—had 
an increase of £9, and Penarth £377. The ‘* Monmouthshire 
Railway and Canal” shows a decrease of £182. The coal trade is 
acquiring more vigour and promise. The reduction of 6s, per ton 
announced by the Steam Coal Association has consolidated prices, 
and quotations are firm and trade steady. House coal maintains 
its price, and will, I expect, until spring. The demand is good 
for both kinds. Large cargoes were sent this week of steam coal 
to Port Said, Havre, Rio de Janeiro, Venice, West Indies, and 
Russia from Cardiff; and from Swansea to Lisbon and French 
ports. Fuel at present is in good demand at Swansea. 

Northern ore has fallen off in quantity imported lately, most 
of the ironmasters having a good winter stock. Price has ranged 
about 11s. to 12s, 4d. Bevan’s trucks have abounded at Cyfarthfa 
of late. Suggestions are afloat for improving Newport, Swansea, 
and Neath harbours, and fully occupy local councils, at least at 
two of these ports. One of the proposed schemes as regards 
Neath is to deepen the river 6ft. in the neighbourhood of the 
docks, 6ft. at Giant’s Grave, from 4ft. to 5ft. at Neath Abbey 
coal wharves, and 3ft. at Neath ; this extending a length of three 
miles, at a cost of £25,000, would give respectively 17ft., 14ft., 
and 8ft. upon the high water of low neap tides, and at spring 
tides an additional depth of 8ft. at each of these localities, 
Another proposal is to dam up the harbour with a weir and lock 
at a cost of £65,000. 

On Monday an important meeting was held at Neath, when 
the question of the floating of the Neath harbour was well 
discussed. It was shown that Lord Dynevor would give 
£1000 towards the undertaking, and that the welfare of this port 
and the benefit of the coal and iron trade would be materially 
enhanced. Finally the report of the committee was adopted, and 
the clerk and engineer were instructed to obtain parliamentary 
sanction, the capital to be £160,000, The bituminous colliers of 
South Wales have sent in a request to meet the masters at Cardiff ; 
they desire to be put on the same footing as the Monmouthshire 
men. Masters this week, and while expressing their desire for a 
pacific arrangement, yet wish to have the same terms as those given 
to the men in Monmouthshire. 

Chatford, the man charged with having his lamp open in 
Aberewmboy Colliery, was fined this week 30s., or onemonth. At 
Aberdare this week a puddler charged with absenting himself with- 
out notice was fined 50s., or one month, 





NOTES FROM SCOTLAND, 
( From our own Correspondent.) 


THE GLASGOW IRON MARKET: Mr. Ferries’ blast furnace—THE 
COAL TRADE: Conference of Scotch miners : Threatened reduction 
of miners’ wages— NOTES ON PUBLIC WORKS—THE COTTON 
TRADE—DISASTROUS EXPLOSION OF A BLAST FURNACE, 

At the date of my last letter the pig iron market was completely 

disorganised, and since then the active cause of the disorganisation 

has barely escaped matter of public notoriety through 





are quoted as follows :—Gartsherrie, No. 1, 135s.; No, 2, 115s.; 
Coltness and Summerlee, 135s. and 115s. each; Carnbroe, 125s. 
and 108s.; Monkland, 125s, and 110s,; Clyde, 125s. and 110s.; 
Govan, 125s. and 110s; Langloan, 135s, and 115s,; Calder, 
135s. and 115s.; Glengarnock and Dalmellington, 125s. and 
110s. each; Eglinton, 120s, and 110s.; Carron, 135s.; and 
Shotts, 125s. and 115s. The shipments for the week ending 
26th October were 13,916 tons, a decrease on the correspond- 
ing week of last year of 5984 tons; but there still re- 
mains an increase on the year to date of 59,032 tons. The 
imports of Middlesbrough pig iron into Grangemouth still exhibit 
a decrease, the seomnge hanting been 510 less last week than for the 
same period of 1871, and there is a total decrease on the year of 
16,067 tons. A rapid decline has taken place in the shipments of 
malleable iron, a the trade has received a check which it will 
not soon recover. A number of the works at Coatbridge have been 
very slack for several weeks, and at the end of last week the men 
were placed on their warning at nearly all the works. Anything 
like constant employment is only to be had at one or two places 
where heavy contracts are being finished. 

Arrangements have been made between the Shotts Iron 
Company and Mr. Ferrie, that the patent of the latter may be 
applied to all the company’s furnaces, and it is expected that 
some progress will be made with the work during the slack 
season that is believed to be impending. 

There are now unmistakeable indications of a turn of affairsinthe 
mining industry, and in some places the workmen appear to be 
taking alarm, and dreading that the rumours of a reduction of 
wages may be realised. A conference of Scotch miners was held in 
Glasgow on Monday, at which delegates were present from Fife, 
East and Mid Lothian, Stirlingshire, Lanarkshire, and Ayrshire. 
The reports from the different districts were pronounced 
satisfactory, with the exception of that from the Maryhill 
district, when it was stated that about £300 had been expended 
in strikes within the last three months. Mr. Alex. M‘Donald 
delivered an address, in the course of which he said they must 
have observed that at the present moment there was a 
considerable amount of supineness in the iron and coal 
trades. In various places large ironworks had been stopped, 
notably in the Maryhill district, and they could not doubt that thé 
object of this was to prepare the way for an attempt to reduce the 
workmen’s wages, He observed that a report was abruad that the 
high price of coal had prevented the development of several indus- 
tries, and this he felt bound to admit was correct; but then it 
was not the workmen, but the employers’ that were to blame, on 
account of the exorbitant prices they had been charging for their 
coal. It was reported to him that an attempt was to be made to 
reduce the wages, the reduction in the Ayrshire district being set 
down at as much as 4s, per day. If, he said, it could be shown 
that the workmen were crippling the trade, they were ready in a 
friendly spirit to meet the employers before a board of arbitration. 
At a subsequent stage of the conference it was resolved, ‘‘ That 
the meeting declares its willingness to meet the employers in a 
conference to adjust the whole question in relation to wages, and 
to prevent strikes and lock-outs.” 

The reduction of the prices of coals in the Glasgow district has 
been followed by a similar course over the country, and in many 
places the reduction is being immediately followed by intimations 
to the workmen that their wages will be lowered. In one instance 
which has come under my notice (that of the miners at Inchinnan, 
on the Clyde) the men have left their work since the notice was 
given. I observe that some of the mineral fields in Lanarkshire are 
advertised as to let. 
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TRIAL TRIP OF THE DEVASTATION. 

THE condenser pump cisterns of the Devastation having 
been repaired and strengthened by shrinking on heavy 
wrought iron bands, the t mastless monitor made her 

trials on Thursday, the 31st ult. We have had occa- 
sion—and shall again have occasion no doubt—to criticise 
the engines of our ships of war, but it is not at the door of 
the marine engineer that our complaint lies. A system, 
not men, is in fault ; and because we found strong con- 
firmation of opinions we have consistently expressed, in the 
breaking down of the engines of the Devastation on her 
first trial, and said so much in a recent impression, we find 
now very much pleasure in stating that the speed trials of 
the ship have proved her to be so far a great success in 
every way. The engines in particular performed admirably, 
and left, indeed, nothing to be desired. The ship left Spit- 
head for the measured mile in Stokes Bay about 10 a.m. 
The wind had a force of two, and blew from the N. 8. to 
W.S.W. The ship drew forward 26ft. 4in., and aft 
26ft. Gin. The results obtained on the mile are as follows :— 

No. 1.—Mean steam pressure, 22°3 lb. starboard ; 21°95 Ib. 
port. Revolutions of engines, 77°37 per min. starboard ; 
77°11 per min. port. Indicated horse-power of engines, 
6780°442. Time in running the mile, 3 min. 55sec. Speed, 
15°319 knots per hour. 

No. 2.—Mean steam pressure, 22°5 lb. starboard; 21°0 Ib. 

rt. Revolutions of engines, 76°73 starboard; 76°53 port. 
-H.P., 661208. Time in running the mile, 4 min. 54 sec, 
Speed, 12-245 knots per hour. 

No. 3.—Mean steam pressure, 22°15 lb. starboard; 21°2 lb. 

rt. Revolutions of engines, 77°34 starboard; 77°34 port. 
-H.P., 6651°05. Time in running the mile, 3 min, 52 sec. 
Speed, 15°527 knots per hour. 

No. 4.—Mean steam pressure, 22°15]b. starboard; 
21°16 lb. port. Revolutions of engines, 77°23 starboard; 
77°13 port. I.H.P., 6696180. Time in running the mile, 
4min. 56sec. Speed, 12°162 knots per hour. 

No. 5.—Mean steam pressure, 21°4 lb. starboard; 21°6 Ib. 

rt. Revolutions of engines, 74°23 starboard; 77°18 port. 
-H.P., 6454177. Time in running the mile, 3 min. 52 sec. 
Speed, 15°517 knots per hour. 

No. 6.—Mean steam pressure, 21°7 lb. starboard; 21°8 Ib. 

rt. Revolutions of engines, 77°57 starboard ; 77°57 port. 
.H.P:, 6693906. Time in running the mile, 4 min. 37 sec. 
Speed, 127121 knots per hour. Devastation’s mean speed 
from the results of the six runs under full boiler power, 
13°839 knots per hour—fully three-quarters of a knot in 
excess of what had been anticipated. 

The four runs made over the measured mile, under half 
boiler power, gave the following results :— 

No. 1.—Mean steam pressure, 12]b. starboard; 14 Ib. 

rt. Revolutions of engines, 59:34 starboard ; 63°71 port. 

-H.P., 3188°366. Timein running the mile, 4 min. 35 sec. 
Speed of monitor, 13091 knots per. hour. 

No. 2.—Mean steam pressure, 13°5 lb. starboard ; 13°651b. 
port. Revolutions of engines, 61°08 starboard; 64:14 
port. LH.P.,3585°948. Time in running the mile, 5 min. 

33 sec. Speed of monitor, 10°801 knots per hour. 

No. 3.—Mean steam pressure, 13°57 lb. starboard ; 
15:1lb. port. Revolutions of engines, 62°66 starboard ; 
65°45 port. LH.P., 3647°388. Time in running the mile, 
4 niin. 40 sec. Speed of monitor, 12°857 knots per hour. 

No. 4.—Mean steam pressure, 12°45 lb. starboard ; 
12°75 lb. port. Revolutions of engines, 62°05 starboard ; 
64°01 port. J.H.P., 3153°802. Time in running the mile, 
5 min. 22sec. Speed of monitor, 11°180 knots per hour. 
Mean speed of the four runs at half-boiler power, 11:909 
knots per hour. The ship is extremely handy, as will be 
seen from the following statement of the results of her 
turning trials. 

No. 1.—With both engines going ahead and helm over 
to port. Half-circle made in 2 min. 36 sec.; full circle 
completed in 4 min. 59 sec.; angle of rudder, 33} deg.; and 
diameter of the circle, 343 yards. 

No. 2.—With both engines going ahead, and helm over 
to starboard. Half the circle made in 1 min. 39 sec.; and 
the full circle in 4 min. 8 sec.; angle of rudder, 33} deg.; 
and the diameter of the circle, 335 yards. “ 

No. 3.—Port engine stopped and the starboard engine 
going ahead. Half-circle made in 1 min. 26 sec., and the 
full circle in 4 min. 7 sec. The angle of the rudder was 
33} deg., and the diameter of the circle 262 yards. The 
maximum heel by the Devastation, when the helm was put 
hard over in making the circles, and also when reversing 
her course at the measured mile, was 5 deg. 

The ship is propelled by four-bladed twin screws, 17ft. 
Gin. diameter and 19ft. pitch, immersed 7ft. 9in. at the 
time of trial. Mr. Anderson represented Messrs. John 
Penn and Sons, while Mr. Robinson, Chief Engineer, 
Portsmouth Dockyard, was present on the part of the Ad- 
miralty. Some time will elapse before the ship makes her 
six hours’ run, the results of which will be expected with 
anxiety. 








FOREIGN LITERATURE. 


* Proressor Von Reuss has given us here a separate 
print of a communication read to the Vienna Imperial 
Academy of Sciences. It is of great interest to the 
palwontologist, especially for the superb lithographs 
of miocene fossils, twenty-one in number, with which 
it is illustrated, and from the black und of which 
these marvellously varied and beautiful coralline forms 
stand out with all the — of detail and solidity of 
sach objects in the field of a binocular a The 
work is, however, purely palzontological, and, therefore, 
not directly within the scope of our columns. 

This, however, cannot be said of the next book + in our 
list, the first part of a work on machine tools employed 
in the construction of machinery, whether acting on 
metals or en wood. It is introductory to the subject 
to be treated hereafter at large, and upon that part of it 


* Fossilen Korallen des Oesterreich-ungarischen Miocans. Von Prof. 
Ritter von Reuss. 1 vol. 4to. Plates. Vienna. 1871. 

t Die Werkzeugmaschinen fir den Maschinenbau zur Metall wnd Holzbear- 
beitung, dc. VonJ. Hart. 8vo, Atlas. Heidelberg. 1872. 








which relates to lathes of every description, from the small 
foot lathe to the face plates, and double lathes for 
driving wheels on thin axles, &. The atlas of accompanying 
plates is of rare excellence and clearness, and embraces 
examples from the most celebrated makers. Judging by 
the classified catalogue of tools, and the method of nota- 
tion, &c., which commence this part, as well as its 
general treatment, we are disposed to say that, should this 
work be continued to the end as well as it has begun, 
it will prove the most important one on machine tools 
that has yet appeared. The author is professor of machine 
construction at the Polytechnic School of Carlsruhe. 

We have received the second part of the new edition 
of Wiedmann’s elaborate and valuable systematic work,* 
alike important to the pure physicist and to the electro- 
telegraphic engineer. The want of an index with each 
successive part greatly impedes the convenient use of any 
portion until the work may be complete. 

M. Girardin is rector of the Academy of Sciences of 
Clermont, in Auvergne. His charming system of che- 
mistry has now reached a fifth edition.t Itis characterised 
by the skill with which the practical applications and 
analytical operations are interwoven with the more 
severe chemical description of each element. This is 
admirably well done; so that as an elementary work 
it has the power to lead along the learner by revealing 
before him the results and triumphs of chemistry in the 
arts of life, at the same time that it conveys the facts and 
theoretic teachings of the science, and thus gives abstract 
and applied knowledge happily togetherand yet without con- 
fusion. Each volume is a distinct work, so far as it goes— 
the first, for example, exhausts the metalloids. The 
volumes are sold separately, two comprising inorganic, 
and three organic chemistry. The work is full of wood- 
cuts and illustrations executed in the very best style, and 
the price of each volume is surprisingly low—about one-half 
what a similar one would be produced at by British pub- 
lishers, For educational purposes this work would be quite 
worthy of translation into English. 

M. Cramer supplies a contribution to the history 
of the mining works of the province of Brandenburg 
which has only reached its first part.t It is a careful 
work on the economic geology and mineral productions, 
and state of advancement of mining operations in the 
locality to which it refers, and possesses some interest for 
the British miner also, 

A new technological trilingual dictionary{—German, 
English, and French—in 3 vols. 8vo.—by Drs. Rumpf and 
Mothes—has been published by Verlag, of Wiesbaden. 
After turning up a few test words and phrases, it appears 
to us the best dictionary of this class that has yet appeared. 

M. Lejeune, formerlya — of the Ecole Centrale des Arts 
et Manufactures, and now Professor of Descriptive Geome- 
try and Stone-cutting—has given in a succinct and yet com- 
plete manner such portions of descriptive geometry as are 
practically important in application to stone-cutting,|| and 
followed this out into the necessary practical detail that shall 
enable the student to prepare the moulds and direct the 
operations of the stone-cutter in the stone-dressing yard in 
all cases, from the simplest to the most complex, such as the 
preparation of the voussoirs for vaults and domes of various 
curves, for skew bridges, for spiral and other staircases, &c. 
The solid geometry necessary to such tasks is put in a very 
clear manner, and the work is one suited to our engineer- 
ing schools and colle The science of stone-cutting has 
been long better cultivated and understood amongst French 
architects and engineers than in England, owing partly 
to the abundance of fine stone in France and to our pre- 
vailing use of brick. 

A treatise on the theory and practice of sulphuric acid 
making comes commended from the renowned school of 
Freiberg, in Saxony, to which the author is professionally 
attached. Economy takes more help from theory in this and 
other manufactures in Germany than amongst us. We enter- 
tain, however, some doubt that our great vitriol makers of 
Newcastle or Glasgow are likely to learn very much from 
Freiberg. 

A work on theoretical mechanism** by Professor Gras- 
hoff, of the Polytechnic School of Carlsruhe, is intended to 
be comprised in four parts, and apparently purposes to base 
a complete theoretic system of machinery upon the trans- 
formation of work and heat. It is too soon to judge from 
the first part only—three more having yet to appear—how 
far this will be carried out, or carried out in a way advan- 
tageous to practicians. The first does advance the 
theory of heat and work somewhat beyond that of gaseous 
bodies, at which thermodynamics have so long halted. 

We have from Von Petzholdt a very valuable and 
minute treatise++ upon the construction or building, 
proof, and reception of railway plant, including rolling 
stock materials, and being copiously illustrated with 
many woodcuts and well executed plates of working 
details—often with figured dimensions—is a real “hel 
and handbook” to the superintendents, &c., of rail- 
way shops, as well as to engineers py either with 
the design or i ion and reception of the numerous 
objects of which it treats. These subjects have received 
little systematic treatment by engineers since the days of 
“ Brees’ Railway Practice”—now nearly a generation old. 
The refinements of railway stock construction, and the 
numerous variations to which it has given rise upon 
German lines, may be pushed too far however, and has 
already brought forth complaints from German railway 
engineers themselves—such as Baron von Weber. 

err Heinemann—who isa practical engineer, and royal 





* Die Lehre vom Galvanismus und Electro-Magnetismus. Von Gustav 
Wiedemann. 8vo. Brunswick. 1872. Woodcuts. 

t — de Chimie Blementaires appliquée aux Arts Industrielles. Par 
J. M. Girardin. 8vo. 5th edition. : Masson. 1872. 

t Beitrage zur Geschichte des Bergbaues in der Provins Brandenburg. Von 
H, Cramer. Oberbergrath in Halle. 8vo. 1872. 

§ Zechnisches Taschen Worterbuch, &c. 

\| Traité Pratique de la coupe des Pierres. 
8vo., and Atlas. Paris: a j 

| Theorie und Praxis der Schwefelsaure Fabrikation, dc. dc. Von F. 
Bode. 8vo. Berlin: Oppenheim. 187 

** Theoretische Maschinelehre. Von Dr. F. Grashoff, &c. Leipsig. 1872. 


Par Emile Lejeune, &c. 1 vol. 


tt Fabrication, Prifung, und Uebernahme von Bisenbahn Material, &c. dc. 
Von A, Pe! t. One vol, Svo, Wiesbaden. 1872. 


inspector of works (Bau-inspector) at Hagen, in Westp 
—has written a book* which deserves at least the study of 
our professors of engineering and scientific water engineers. 
It is a boid, and we must say clever, attempt to found a 
system of hydrodynamics upon the hypothesis that water 
(liquids generally) consist of spherical atoms or molecules 
built together in the matter of round shot in a pile. Cer- 
tain simple relations between the attractive energies of 
these being established, the laws of equilibrium of 
motion of water are deduced, and the results obtained 
compared in several cases with those elicited by the experi- 
ments of hydraulic authors whose empirical laws, formule, 
or constants are admitted and in constant use. Hydro- 
statics and hydrodynamics will some day or other, 
no doubt, become as securely based upon a molecular hypo- 
thesis, as has been already physical optics; and this at- 
tempt is, therefore, not to be regarded as visionary or use- 
less, nor will it be so regarded by the physicist, however 
he may regard the way in which the author has approached 
and worked out his notions. But for the practician 
engaged in the conduct of structures or machines in which 
the questions of liquid equilibrium and motion enter, we 
confess to having as yet a decided preference for the 
humble and sure guide of empiric results obtained 
directly by sufficiently numerous and well-devised experi- 
ments, 

A large pamphlet,+ with good illustrations in the sha 
of numerous fine folding plates, of the details of the works 
and the machinery therein, is, nevertheless, probably only 
intended for an announcement of the productive powers of 
these ironworks, although now circulated in a separate 
form. It is extracted from the proceedings of the Archi- 
tects and Engineers’ Society or Union of Hanover, 
before which body its substance was read as a paper in 
1871-72, by the authors, the Baurath Fiink of Osnabriick 
and Herr Wintzer, the general director of the works. 
These ironworks are of very recent growth, having been 
commenced in 1856 by a company with a capital of 
two and a-half million They now consist of six 
blast furnaces, with all the usual accessories for wrought 
iron and the production of castings. With five furnaces in 
blast the soobutiion is from one million two hundred thou- 
sand to one million four hundred thousand centners 
(seventy thousand tons) of pig iron per annum. The blast 
furnaces are of the Cleveland or cupola character, the 
tuyeres for the hot blast numerous, the fuel coke, the 
ore brown hematite, and the quality of the iron said 
to be fine and fit for Bessemer steel making. There 
is probably not much here quite new to the North 
of England ironmaster. He will find, however, some of 
the forms of boilers for economising gas fuel—deemed the 
most improved by German ironwork engineers—and see 
the general arrangements adopted for a large and recent 
ironwork laid out with a given design as to magnitude, 
as well as the details of much of its machinery. e hori- 
zontal blast cylinder and steam engine directly driving it 
here holds the same position of favour as it has long held 
generally in Westphalia or middle Germany. 
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An Elementary Treatise on Curve Tracing. By Perctvat Frost, 
M.A., formerly Fellow of St. John’s College, Cambridge, 
Mathematical Lecturer of King’s College. London: Macmil- 
lan and Co. 1872. 

Tuose who have a natural taste and also ability for the 

study of the higher mathematics will find in the treatise 

of Mr. Frost much to deserve their attention and engage 
their mental acquirements, Although the present volume 
cannot be regarded in a professional point of view as likely 
to prove of much practical value to an engineer, yet there 
are several problems contained in it which possess a 
good deal of interest even for those who do not cultivate 
mathematics to so great an extent. The advice given by the 
author in his preface to all students of science we cordially 
endorse. He observes that “in order to make any rapid 
progress in after years in all the difficult subjects to which 
mathematical analysis is applied, it is absolutely necessary 
that by some means or other a student should as early as 
possible make himself familiar with all the ordinary instru- 
ments of his trade, such as he handles when he studies 
algebra, trigonometry, and algebraical geometry.” The 
great want of those who as a rule intend following the 
engineering profession, is ap acquaintance with the ordi- 
nary methods of solving arithmetical, mathematical, and 
algebraical questions. Propose to them a problem which 
demands some thought, some reflection, and possibly some 
little invention or dexterity, and they do net know ben to 
set about the solution. They either rush off into a maze 
of figures, or become hopelessly entangled in an attempt to 
apply their reasoning and logical faculties. The word of 
advice from Mr. Frost to his readers before they commence 
the perusal of his volume will be sufficient to enable them 
to form a tolerably accurate judgment respecting their 
capabilities to benefit by the contents. 
The author’s treatise is printed on toned paper, the 
plates, which are clear and well arranged, being litho- 
= 4 on separate sheets. Every facility has been offered 
»y both author and publisher to render the task of the 
student as easy as the nature of the subject will allow. 








Sournh KEnsincTon Musrum. — Visitors during the week 
ending November 2nd, 1872 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 10,768; Naval and other 
collections, 1070 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 4 p.m., Museum, 1859; Naval and other 
collections, 88 ; total, 13,785; av of corresponding week in 
former years, 11,776; total from the opening of the Museum, 
12,034,779. — Bethnal-green Branch of the South Ke 
Museum: Visitors during the week ending November 2nd, 1872 :— 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
20,845 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. etd 1940 ; total, 22,785 ; total from the opening of 
the Museum, 348, 

* Die Rational Theorie der des Wassers, als Lehrbuch der Hydro- 
dynamik, &c. Von Hugo Foe som &c. lvol. 8vo, Hagen: i 
merschmidt. 1872! 








t Die Georges-Marien-Hutte, bei Osnabriick, &c. Folio plates. Hanover. 
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PRACTICAL PAPERS ON TELEGRAPHY. 
No. XV. 
WE are now entering on the second part of the subject of gra- 
duating the galvanometer, in the course of, which we shall be 
obliged to give some elementary instruction Ja the properties and 


relations of angles and circles, and on the method of representing | 
the effects of the laws under which we must regard the directive | 


influence of terrestrial magnetism. We cannot at this stage of 
our course of study proceed further in this direction than to 
simplify the subject for the encouragement of the student to 
future progress. 

Let us take first the ordinary galvanometer, by which we mean 
an instrument that is neither a tangent, a sine, or a reflecting 
galvanometer ; the kind of instrument, in fact, which the student 
would find in the instrument maker’s shop if he desired to pur- 
chase one, or which he might construct for himself if of an 
ingenious turn of mind ; but as some of these instruments are 
graduated in one way, and some in another, we shall first go 
through the operation of constructing a scale to show the prin- 
ciple, and this description will serve as a guide to the intending 
purchaser, who will be able to judge by observing the scale on 
any particular instrument as to the probability of its answering 
his requirements. 

It must be understood that every galvanometer must have a 
scale specially constructed for it, because the various conditions 
affecting separate instruments can never be regarded as the same 
with certainty. Say we have two instruments to be graduated— 
unless the needles are exactly equal in magnetic quality, the coils 
identical in every respect, and every item affecting one be most 
accurately reproduced in the other, the two scales must be 
different. A degree on the first would be less or more than one 
on the second ; and if we applied to either a fac simile of the 
scale duly measured for one, we should almost with certainty 
find that the same current would mark a different angle for 
deflection on each of them. We can make two galvanometers 
give the same deflection for the same current by making the 
degrees on each of different lengths as required by observation 
so that both should give (say) 20 deg. for a current, but they 
would be larger for one than for the other. Now we know that 
the deflections of the magnetic needle depend, in one view, on 
the number of turns of the coil aronnd it—that a double effect 
is atforded (ceteris paribus) by a double number of turns—and 
we can act on this principle successfully, always in the case of 
the ordinary galvanometer, keeping in mind the limitation 
caused by the gradual departure of the needle from the direct 
influence of the coil. Let us have a magnetic needle pivoted 
with a blank scale arranged in a semicircle to record the deflec- 
tions. ‘I'he needle being at rest in the magnetic meridian, let 
us mark 0 on the spot indicated by its point. Let us then make 
one turn of the wire to be used for the coil around the needle, 
and, passing a current through it, mark 1 on the point to which 
the needle deflects ; adding another turn (always adding from 
the same piece of wire), let us mark 2, according to the deflec- 
tion, and so on, adding coil on coil, and marking the figures 
accordingly. Then if we compare any two currents (that are not 
so powertul as to deflect to 90 deg.), they will have to each other 
the proportion which the figures indicated by the two deflections 
have to each other. If one current marks 5, and another 8, they 
will be to each other as 5 is to 8; and if we count a current 
which would give 1 deg. deflection as wnity, the value of any cur- 
rent’s intensity on this instrument would be that of the figure 
marking the angle of deflection. On a scale graduated in this 
way the degrees of deflection would be proportional to the 
degrees of intensity ; but on a galvanometer graduated in ordi- 
nary equal degrees, the degrees of intensity would increase 
faster than those of the scale, that is, above 10 deg., on an instru- 
ment of ordinary dimensions. Between 10 and 30 marked on 
the scale there would be more than 20 deg. of intensity, if they 
were marked as the coil was increased ; the reasons, of course, 
are those given in our later numbers. 

We do not offer this account of graduating with any idea that 
the student will find it indispensable to his progress—tor he need 
not construct any kind of instrument for his use—but he cer- 
tainly ought to understand the principles on which the operation 
depends. We now proceed to the tangent galvanometer, pre- 
facing our remarks by some necessary observations on trigo- 
nometry. 

We have explained how the extent of the sweep of the needle’s 
point over a portion of a circle—its deflection, in fact—is valued 
as an angle cf so many degrees ; and the student knows that in 
the ordinary graduation of the circle the arcs or space, and con- 
sequently the angles, are equal. If the intensity of a current be 
declared to be proportional to the angle of deflection of the 
needle, then a deflection over any given portion of the circle 
represents an intensity theoretically exactly equal to that shown 

by the same portion at some other part of the total distance 
which can be traversed. Now, in measuring on the tangent 
galvanumeter, the intensities are not proportional to the angles 
ot deflection, but to the tungents of the angles of deflection, 
which also are not proportional to these angles, but which are 
constantly increasing quantities, as appears from a review of the 
properties of the circle, 

We have (see Fig. 32) a circle A B C with centre D, the angle 





J, 


Fic.32 
B -4 
a Fo a 


° i , ara a 


2 rs 
/ s 
o 
C 
c 





RADIOS 


— 








A 


BD C is a right angle, and measures 90 deg. As we have 
ready stated, any line drawn from the centre to the circum- 
ference is a radius of the circle ; but in determining the tangent 
vf an angle the word radivs is somewhat modified as to its ac- 
ceptation. Now the angle B D E is an angle of 23 deg. and BDG 
an angle of 30 deg., as they subtend or include an are of that 
number of degrees each ; but either of these angles can have but 
one radius, if they are included in the quadrant, or quarter of 
the circle limited to the arc BC. We can make any semi- 
diameter to be radius for the immediate purpose, and this radius 
is the side of the angle to which the tangent is drawn at right 
angles. We draw the line B J (Fig. 32) any’ length at right 
angles to B D, which is our radius. This line is the line of ¢an- 
gents (so-called because it touches the circle) ; BF is the tangent 
of the angle B D E, B H the tangent of the angle B D G, and so 
on, the lengths in every case being determined by producing or 
continuing the lines from the centre till they meet the line of 
tangents. : : 

‘The tangent is considered numerically and geometrically, that 
is, we have the drawn line, and we have its value or 


geometrical tangent, or the actual line drawn, depends on this | acute-angled triangles, and obtuse-angled triangles. (An acute t 





length. The | 


identity or choice of the radius. In the case of the angle B D E, 
Fig. 32, if B D be made radius, the tangent is not geometrically 
the same as if E D were made radius, although the numerical 
value would be the same either way. Thus in Fig. 33 we have 
the angle B D E: when BD is-radius the tangent is the line 
B F, a portion of the line of tangent B L, but if E D be radius, 
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the quadrant will be the arc E G, and the tangent of the angle 
BD E will be EI, part of the line of tangents E H. The 
tangent is always parallel to the diameter of the circle, and this 
in the case before us would be G@ K. 

It is easily seen that, whereas the arcs of the circle are in 
equal proportion, for the angle (measured by the are) of 60 deg. 
is double the angle of 30 deg., the tangents are not equal; the 
tangent of 60 deg. is seen to be more than double the tangent of 
30 deg., Fig. 32 ; and while the angles towards 90 deg. increase 
at a uniform rate, the tangents go on increasing at a growing rate 
until at 90 deg. the tangent is infinite—for the line D C, Fig. 32, 
would never meet the line of tangents though extended for ever. 
When, then, a current is measured on a tangent galvanometer, 
the intensity is measured hy the tangent which for any angle is 
that portion, as B F, at right angles to the radius, and cut off 
between the point where it meets the radius and the point at 
which the other side of the angle meets the line of tangents when 
extended, Suppose we are measuring two currents on this 
instrument—one gives a deflection of 47 deg., and the other of 
65 deg. Now the intensities of these currents are not to cach 
other as 47 is to 65, but their proportion is that of the tangents 
of the angles of 47 deg. and 65 deg. to each other. By drawing 
the lines and measuring the tangents we find, Fig. 32, that the 
one current has just double the intensity of the other. Tangents 
are calculated numerically, and tables are published in many 
works, to which we can always refer when desiring to know what 
the tangent of any angle is ; the tangent of the angle of 47 deg., 
written generally tan. 47 deg., is 1°07, and the tangent of 65 deg., 
or tan, 65 deg., is 2°14, just double the value. The student will 
derive some advantage by turning to “Culley’s Telegraphy,” page 
64, where the tangent galvanometer is explained. He can have 
no difficulty in understanding luw to calculate in this direction 
now that he knows what a tangent is—that is to say, what it is 
geometrically. We must, however, explain its value, or how it is 
that we say, “the tangent of such and such angle is so much.” 
We should have mentioned that the line of direction of the index 
needle, when at rest pointing to 0, is our radius, at right angles 
to which the tangent line is drawn. If the scale used with the 
tangent galvanometer were marked in ordinary degrees the 
relative intensities of the currents would have to be found by 
comparing the amounts of the tangents of those angles in the 
published tables ; but we will suppose we desire to construct a 
tangent scale which shall itself accurately give us the proportion 
which the deflections bear to each other. The figures on this scale 
will represent equal forces, but the arcs inclosed by them will 
not be.equal, for they will vary as the tangents vary—the prin 
ciple is set forth in “ Culley's Telegraphy,” as above referred to. 
Here is our scale in skeleton form, Fig, 34. 
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We know that from C to B are 90 equal ares cr degrees ; 
for a reason to be presently explained we will take the 
angle of 45 deg., noting the spot on the circumference, 


and, after drawing the line of tangents from C, draw 
the line D E through this spot. Now, divide the space 


CE, Fig. 34, into 100 equal portions, marking them, and draw 
lines from D extending to each mark ; the spaces on C E are 
equal, but instead of writing the figures on C E, write them on 
the semicircle at the spots where the lines cut it. We shall 
then have 100 unequal ares, but representing equal forces, 
when measuring the intensities of currents by the deflections of 
the needle over them. It is seen that the ares gradually decrease 
as they proceed, but any number of them at one part of the 
whole is equal in the intensity represented to any equal number 
in another part up to 45 deg. Instead of confining ourselves to 
this limit we might have drawn a line through (say) 80 deg., or 
any other number from D to the tangent line, and divided the 
space along this into any number of equal parts. The result 
would afford greater accuracy and a wider range. 

We must now explain the numerical value of the tangent. 
The student, if asked “ What is a tangent of an angle?’ would 
show what it is, and define it by describing the arrangement of 
lines as we have given it. But how to estimate its value, to say 
how, if two angles bear a certain proportion to each other, their 
tangents must have a certain other proportion to each other, he 
will probably be at a loss; and yet, if he does not know the 
true meaning of the laws on which the stated facts depend, he 
has but a “rule of thumb ” acquaintance with his study. 

Turning to Fig. 32, it is seen that in every instance in which 
a tangent is measured there is a complete triangle formed by the 
radius, the tangent, and the line drawn from the centre to the 
limiting point of thetangent. This third line is the hypothenuse 
of a right-angled triangle, of which also the radius and the tan- 


angle is less and an obtuse angle is greater than a right angle.) 
Every triangle having an obtuse angle (it can have but one) is 
an obtuse-angled triangle, but an acute-angled triangle has 
three acute angles—every triangle must have two acute 
angles, but cannot have more than one right or obtuse 
angle. The hypothenuse of a right-angled triangle is the side 
opposite the right angle. As regards the tangents of the angles, 
as we see on Fig. 32, they are all the perpendiculars of triangles 
whose bases are equal, or the same—namely, the radius B D of 
the circle, and their numerical value is the proportion which 
each bears to that base. The tangent of an angle of 45 deg. is 
taken as unity (1), and we may see that in this case the tangent 
and the radius are equal (see Fig. 34)—the ratio is therefore 1. 
| Tangents of angles less than 45 deg. are fractions of unity, and 
|are expressed in decimals, and of angles greater than 45 deg. 
are multiples, and written accordingly with decimals for frac- 
tional parts. 

The student will see that there must be fixed, unchanging 
values for tangents, whatever may be the dimensions of the 
circles which they are drawn touching ; and though it is true 
that they are accurately said to be of such and such a length 
(that is, it is their length which is calculated), yet this length is 
dependent on the dimensions of the circle. It must, therefore, 
always be remembered that the length cf a tangent is its pro- 
portion to other lines. In the diagram, Fig. 35, the line A B 
is the tangent of the angle A C B, and so also D E is tangent of 
the angle D C E, which is the same angle ; but though A B is 











plainly much longer than D E, its numerical value is the same 

and in the tables of tangents which have been calculated for 
angles and parts of angles the figures representing the tangents 
of this angle, say of 30 deg., correctly stand for either. For, 
as we said above, and as can be seen by the diagram, 
Fig. 35, the tangents depend for their value on the propor- 
tion which their length bears to that of the radius; thus, 
the length A B has the same proportion to A C as D E, 
the shorter line, has to the shorter radius DC. The name 
tangent, or “touching,” though strictly applying in rela- 
tion to the circle, is therefore appropriate to or reckoned as a 
property of the angle ; though the line is touching the former, 
tangent to it, its value depends not on the dimensions of its are, 
but on the triangle which includes it. The laws of triangles and 
calculations on their properties are very determinate—that is, 
there is no uncertainty as to their relations and values. Take 
the right-angled triangles in any of the above figures, which we 
see are formed by drawing the tangents and the lines to them 
from the centre; these must be right-angled triangles, because 
the angle made at the point in the circumference of the circle 
where the tangent line touches a radius is, and can be, only a 
right angle, and as a consequence only one such straight line 
can be drawn touching it in that point. We can draw a line to 
touch a circle (not cutting out) in any point on its circumference; 
but any straight line drawn from the centre—a radius, in fac, to 
this point—must be perpendicular to it, and it is a fundamental 
law that only one perpendicular can be drawn to any straight 
line to one point in it, in the same plane and on the same bide. 
It would occupy too much space if we were to explain exactly 
how the lengths of tangents are calculated, and would be rather 
beyond our line of study ; but we will mention one of the known 
conditions of right-angled triangles, which enable us to calculate 
the lengths of their sides. This is contained in the 47th propo- 
sition of Euclid’s first book, and is to the effect that “the square 
of the hypothenuse of a right-angled triangle is equal to the sum 
of the squares of ‘the base and the perpendicular.” Take the 
right-angled triangle in the diagram, Fig. 36, ACB. Thesquare 
on AB, the hypothenuse, is equal to those on AC and CB. 
Again, if AC were 4in. long, and C D 3in., then A B must be 5. 
For the square of 3, or 3x 3=9, and the square of 4, or 4 x 4=16, 
which added together make 25, which number is the square of 
5,or 5x 5=25. To prove that the syuare figure erected on A B 
is equal in surface to the other two squares, we have, in the dia- 
gram, Fig. 37, drawn lines in the squares through which may 
be cut out the pieces marked (copying the figures on paper or 
card), and place them on the larger square according to the lines 
there. 




















He will find that they exactly cover the surface. This 
might be done by dividing the smaller squares differently 
—the proper way is to have the fewest possible lines, and 
to form with them none but strictly mathematical figures. We 
have suggested this little piece of practice with the view merely* 
of showing that it is perfectly easy for mathematicians to calcu: 
late the values of lines and angles ; and the printed tables of tan- 
gents will serve to inform us, in any experiment in which results 
vary in the proportion in which tangents vary, as to the value to 
be assigned to our observations. 

We believe that the student will now understand without diffi- 
culty the meaning of a statement such as that which we gave as 
the rule for comparing intensities of electric currents when mea- 
sured on the tangent galvanometer, namely, “The intensity is 
proportional to the tangent of the angle of deflection.” e 





gent are respectively the base and the perpendicular. These 
terms are common to every right-angled triangle, and on the | 
relative position or arrangement of their sides depends the defini- 
tion of the figure with regard to its relations. Among triangles | 
there are right-angled triangles, which have one right angle ; 


shall, therefore pass on to the sine galvanometer, and endeavour 
to simplify the statements already put forth in connection with 


| this form of instrument. 


When an angle is made by two lines drawn from the centre to 
the circumference of a circle, a straight line drawn from one of 
he points to the other at which the lines meet the circum- 
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ference is called a chord, and the chords in a quadrant, or 
quarter of a circle comprising 90 deg., are equal, as, of course, 
they are all round the 360 deg. There are 90 equal arcs and 90 
equal chords. The sine of an angle is a line drawn from the 
point where one of the lines forming the angle meets the circum- 
ference perpendicular to the other line, which latter is our 
radius. Remembering our remarks above about the radius, the 
student will easily see that the sine of an angle depends on the 
selection of either line for radius. Thus in the diagram Fig. 38, 
taking A B as radius perpendicular to the diameter G H, the 
angle A B C has for its sine the line D C ; but if we make C B 
radius, perpendicular to line E E for diameter, the sine of the 
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angle is A L, equal numerically, but differing geometrically as to 
fact though not definition. The radius must, therefore, be 
defined, and this being perpendicular to the diameter, the sine 
of any angle included in the quadrant of 90 deg., having, for 
example, A B for radius, is always parallel to this diameter ; and 
the sines of the angles increase gradually in length till at 90 deg. 
the semi-diameter becomes the sine. B H is the sine of the 
angle A BH, A B being radius. We must caution the learner 
to be particular on the matter of the radius, for he will meet 
with apparently contradictory illustrations of the sine in dif- 
ferent books, but which are all really setting forth the same 
truth, though the radius may be chosen differently from our 
arrangement in Fig. 38. He must also remember that things 
that are equal to each other are often taken to be the same. Thus 
in Mr. Culley’s “‘ Handbook of Telegraphy,” page 61, the author 
has given us a drawing showing what the sine is, and how to con- 
struct a scale of sines, Our diagram, Fig. 39, is a partial copy of 
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this drawing. Mr. Culley says, “The sine of any number of degrees 
is that part of the diameter of a circle included between a line 
drawn from its centre to the zero (0) point of the graduation 
G O, and another line parallel to the first cutting the circle at 
the degree whose sine is required—thus A G is the sine of 
20 deg., and G B is the sine of 90 deg.” By the way, it had not 
occurred to us until now to tell the student that a line of tangents 
may run either right and left, at the top or bottom of the circle, 
and also up and down at the sides, according to the quadrant 
under. consideration and the choice of radius. So with the 
sines—in our Fig. 38 we have given the sine on the right-hand 
side ; m Fig. 39, a partial copy of Mr. Culley’s drawing, it is 
shown on the left ; we have reproduced the letters used by Mr. 
Culley. 

In regard to this drawing of that gentleman’s, the student 
might think that either he or ourselves had made a mistake, but 
the only difference in this case is that each has defined the sine 
by a different mode of expression. Let us draw a line from G, 
the centre, to the Fig. 20 deg. on the circumference, Fig 40, and 
from this point draw the line at right angles toO G. The short 
line F H is the sine of the angle O G F, or the angle of 20 deg, 
as we have defined the sine above ; and this is evidently exactly 
equal to, or the same as A G, the sine as Mr. Culley has it, so 
that the sines may be measured off on this line G B by drawing 
the upright lines, or may be drawn separately, perpendicular to 


Fic 40 
ie] 














B A ] 


the radius, as we have shown above in Fig. 38. In both cases 
the line G B, Figs. 39 and 40, is the sine of 90 deg. For our 
own part we prefer the sine to be defined as we have given it— 
one reason being that another property or correlative, the cosine 
of the angles. in the quadrant in our di would be measured 
off on this line G B, and the student might be confused ; but he 
must observe that there is no contradiction whatever in fact or 
definition. 

The sines are evidently not equal quantities, as we also saw 
with the tangents—any values, as the intensities of elective cur- 
rents, varying as the sines of the angles of deflection, vary in 
unequal proportions. If of two currents one caused a deflec- 
tion of 30 deg. and the other of 60 deg., the latter is not double 
of the former—for the sine of 30 deg. is ‘500 and the sine of 
60 deg. is ‘866. The sines are of nearly equal length up to 
20 deg., and from that point they increase at a gradually lessening 
rate, unlike the tangents ; for the further we take the latter 
towards 90 deg. the more we find their increase at a higher rate. 
By drawing large circles and putting in the signs and —— 
this will make itself apparent. The sines have been cal: 
and tables published of their values, as with the tangents, and 
if a galvanometer scale be graduated in ordinary degrees the 
values of the sines can be found in these tables ; butto construct 


a galvanometer scale of sines we may proceed as shown in Mr. 
Culley’s book. We may reproduce his diagram without, we 
trust, being chargeable with trespass. We divide the radius 
D C, Fig. 41, into 100 equal portions—the sine of 90 deg. being 
taken as 1°00, and draw the lines to the circumference. 
The 100 equal parts on the radius will divide the arc BC into 
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100 uneqr! parts, which will, however, represent equal forces, 
when meusuring the intensities of currents by the needle’s 


deflection over them, using the sine galvanometer. To explain a 
little closer—let us reproduce the diagram Fig. 39, and draw 
Fig. 42, the sine E F—as we have defined the sine to be—dividing 
it into four equal parts, G E has been drawn from the centre 
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as one side of the angle EGF. Draw lines from E F perpen- 
dicularly to the circumference, then mark on this part of the 
circumference 15 deg., 30 deg., 45 deg., and 60 deg., ordinary 
and equal degrees, at the proper spots ; and the points at which 
the lines touch the circumference will not correspond with them, 
for the arc is divided by the lines into portions representing the 
sines of the angles. 

We have yet to explain the numerical value of the sines, which 
must be postponed to our next number. We would urge on the 
student the study of some work on elementary plain trigo- 
nometry, which will be of great advantage to him in regard to 
his progress in the science of telegraphy, as well as in other 
respects. 


MESSRS. BARROWS AND STEWART’S PORTABLE 
ENGINE 


WE illustrate at page316 the partable engine sent for competition 
to Cardiff by Messrs. Barrows and Stewart, of Banbury. It will 
be remembered that this engine was not a racer, but the ordinary 
type of engine made by the firm. It gave probably the best duty 
ever obtained from a commercial engine, running 2 hours 25} 
minutes mechanical time, a very excellent result for an engine 
with a single slide. The details of construction will be readily 
gathered from the engraving. The cylinder is 9}in, diameter, the 
stroke l3in. There are five square feet of grate surface, 26°78 
square feet of fire-box,100°32 squarefeet of tubes—total,127‘1 square 
feet. There are twenty-two tubes, 6ft. long and 2jin. diameter. 
The boiler is constructed somewhat differently from the ordinary 
type, the shell being continuous from end to end, thus avoiding 
the divisions known as fire-box, barrel, and smoke-box. It also 
secures plenty of strength, with the maximum capacity for steam. 
The cylinder is steam-jacketed, and | mage on the smoke-box end 
of boiler, thereby taking the steam from the quietest part of the 
boiler, The crank shaft is bent out of a solid bar of best quality 
rolled iron, and is long enough on the free end to admit a driving 
pulley, so as to have two speeds without interfering with the cal- 
culated velocity and momentum of the fly-wheel. All the working 
parts, as crank shaft, connecting rod, &c., are strong, well pro. 
portioned, and finished in the best style of workmanship, and so 
arranged that they can be seen and got at easily by the person in 
charge, and repaired without breaking any joints in the boiler, 
thus saving much trouble and expense when repairs become neces- 
sary. The governors are very quick-acting, and have perfect 
— of the engine. The total weight of the engine is 3 tons 

cwt. 








INSTITUTION OF NAVAL ARCHITECTS. 

THE council of the Institution of Naval Architects have had 
under consideration the question of providing a good series of con- 
tributions for their next session. ey have accordingly (with the 
assistance of a committee specially appointed for the purpose) 
prepared a list of subjects, which they desire to submit |to the 

bers and iates of the Institution, and others interested 
in shipbuilding, as questions on which they will be glad to receive 
communications for the annual general meeting in April (2nd to 
5th), 1873. To prevent disappointment, it is requested that all 
such communications may be forwarded to the secretary of the 
Institution not later than 28th February, 1873 ; the council cannot 
otherwise undertake to find a place for them in their programme 
of proceedings. It would daoke well that gentlemen proposing 
to read such papers should announce their intention to the 
secretary as soon after Christmas as may be, in order that he may 
be able to make suitable preparations for the meeting. In naming 
these subjects, it is by no means the intention of the council to 
restrict gentlemen desirous of reading papers on other matters, nor 
is it intended that the list should be an exhaustive one, 

1, The construction of vessels for coast defence. 

2. The effect on naval construction of torpedoes, or other modes 
of submarine attack, 

3. On the results of the best modern practice in ‘ocean steam 
navigation, with reference to the latest modern improvements— 
such as surface condensation, superheating, compound engines, and 
the like ; also the value of each of these taken separately, and 
especially the results of any actual experiments to test this 





11. On the life and cost of maintenance of merchant steam- 


shi 

om The design and construction of yachts, 

13. On legislative interference with the construction, stowage, 
arta Whe effect oe of Lloyd's rules, the Liverpool 

e on | 's e Liv 
rules, and tho she dt Gani societies for the classification 
of wt and on ry , 
. methods for strengthening of ships of 

extreme proportions, and on Ge bestentiens necessary to ue 


straining effects of engines of power on the 
structures of ships, and the arrangements A. 1. to obviate 


em, 

17. On the present state of knowledge on the strength of 
ee - applied to shipbuilding, with especial reference to the 
use 

18, Description of any vessel actually built, or in course of 
b , exhibiting great novelty in its principles of construction. 

— f bles — ¥. a : p’s internal structure from the 
e o -water, age from » &e, 

20. On the masting and rigging of shi and on iron and steel 
masts and yards. ry 

21. On ships’ boats, and on apparatus for lowering and dis- 
engaging them. 

A On machines for economising labour in the construction of 
ships, 

23. On the use of machinery for economising labour on board 
ship, whether merchant ships or ships of war, and whether for 
loading or manwuvring. 

24, On the best method of clearing vessels of water in the event 
of a leak, and on any novel form of ship’s pump. 

25. On the means of accurately measuring the speed of ships. 

26. On instruments for measuring and recording the rolling of 
a both as to time and extent of roll, ° 

27. Actual measurements or records of sea waves: their height, 
length, periodic time, and speed of advance; or their profiles. 

28. On the measure and amount of resistance opposed to a ship's 
progress by the water through which it moves. 

29. Exact information (either experimental or theoretical) on 
the efficiency of propellers, 

30. On the ventilation of ships by natural and forced draughts, 
with details of any system in actual operation, 

31, On the economic value of form and proportion both in 
—s Pe and in ae war, 

_ 32. joating structures for special purposes—such as docks, 
lighters, tank vessels, light ships, telegraph ships, and others, 





LONDON ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The large meeting room of this society.at the City Terminus 
Hotel, Cannon-street, was crowded on Saturday night by members 
and their friends anxious to hear a paper which had been announced 
to be read by Mr. Thomas Webster, Q.C., F.R.S., “‘On the promo- 
tion of Practical Science and Technical Education, by Museums of 
Inventions, established and maintained by the surplus of the 
Inventors’ Fee Fund.” Mr. Ji h Newton, C.E. (of the Royal 
Mint) presided, and the vice-chair was occupied by Mr. Irvine. 
The paper was received with marked attention, and its reading 
was followed by a most interesting and animated discussion, in 
which Mr. Benjamin Fothergill, C.E., Mr. A. V. Newton, Mr. 
Hedley, and others took part ; after which the following resolution, 
oy by Mr. W. Lloyd Wise, A.I.C.E., M.I.M.E., and seconded 

y Mr. D, Campbell, was put to the meeting, and carried by accla- 
mation, ‘‘ That this meeting considers the Patent-office Museum 
at South Kensington totally inadequate to the requirements of the 
age, and is of opinion that after suitable provision has been made 
for the efficiency of the Patent-office, a reasonable proportion of 
the surplus funds arising from the granting of patents for inven- 
tions should be devoted to the establishment and maintenance of 
a more comprehensive Museum of Inventions for the advancement 
of practical science and technical education.” Mr. Gibbon then 
proposed, and Mr. Campbell seconded, *‘That memorials in 
furtherance of the foregoing resolution be presented and supported 
by deputations to the Prime Minister and the Lord Chancellor ;” 
which having been carried unanimously, the meeting was closed 
with a vote of thanks to Mr. Webster for his able paper. 

RaILways IN CanaDA.—The half-yearly report of the Toronto, 
Grey, and Bruce, Canada Company has been published. The road 
(of 3ft. Gin. gauge), extends from Toronto west to Mount Forest, 
distant 88 miles, and an extension from Mount Forest to Tees- 
water, 38 miles, and a branch from Orangeville to Owen Sound, 
on Georgian Bay, 68 miles, is now under construction. The 
receipts from traffic during the half-year ending June 30, were 
64,312 dols.; and the expenditure, other than for new con- 
struction, was 44,649 dols., or 69 per cent. of the gross earnings, 
making the net earnings 19,663 dols. That portion of the road 
from Mount Forest to Orangeville has been under construction 
the whole time, and trains have been run on it only for the accom- 
modation of the public, but the expenses and earnings have been in- 
cluded in thegeneral statement. The net earnings are sufficient to pay 
the interest on the entire issue of bonds from Toronto to Orange- 

ille, and more t! half the issue from Orangeville to Mount 
Forest. The whole amount expended in construction up to 
June 30, 1872, was 1,804,323 dols. A contract has been made for the 
construction of the first section of the Grey Extension, from Mount 
Forest to Wroxeter, 22 miles. The whole amount of iron for 
the Grey Extension, some 5000 tons in all, was secured before the 
late rise in iron, thus saving a large amount to the company. The 
townships on this extension have all voted bonuses to the road, 
and the Government of Ontario has granted 76,000 dols., or 
2000 dols. per mile for the work. This grant the company hope 
to have imcreased to 3000 dols. per mile in consideration of the 
rough nature of the country. The Government has also granted 
230,000 dols, to be applied to that part of the road from Orange- 
ville to Harriston. The directors had hoped to have the line to 
Owen Sound ready for traffic in January next, but will be unable 
to do so, owing to the delay in obtaining locomotives from England. 

DRAINAGE OF THE STAFFORDSHIRE COAL-FIELD.— The sys- 
tematic drainage of the mines of South Staffordshire and East 
Worcestershire continues to be warmly advocated by the leading 
colliery proprietors and ironmasters in the districts mentioned. 
Acting upon a recommendation of a sub-committee, the solicitors 
have prepared a plan for carrying out the work by a commission 
as a central authority by whom the surface shall be drained, and 
who shall have jurisdiction over separate localities in which 
drainage boards may be formed, at the direction of the coalowners 
therein, Yesterday afternoon there was a meeting in Wolver- 
hampton of the general committee, which is composed of nearly all 
the coal and ironmasters in the district. It was resolved :— 
“That this meeting, having carefully considered the report of the 

h for the drainage of the South Staffordshire and East Wor- 





point. 

4, On the friction devel in marine steam engi of 
different forms; and on the difference between the gross indicated 
horse-power developed in the cylinder and the net effective horse- 
power available for the propulsion of the ship after working the 
air-pump, slide valves, and other moving parts of the engines. — 

— economy of fuel in marine engines, with detailed 
res 

6. On sapetne eee their form, rate of combustion, and the 
a gm of their various ——. 

. Information as to the deterioration of marine boilers sup- 
ag with water from condensers and the remedies for 
ti 


8. Description of any improvements in the details of con- 
struction of marine 
9. On methods for starting, stopping, and reversing marine 





steam engines of high power. 
10. Details of ts tending to throw light upon th 
_ any experimen tending light upon the 





cestershire coal-fields, prepared by the solicitors, approves of the 
same, subject to such modification as may be thought desirable 
when the bill is actually prepared, and authorises the giving 
of the usual parliamentary notices and the preparation and 
deposit of the draft bill, That a liamentary committee 
be formed to whom the conduct of the bill through Par- 
liament shall be en’ such committee to consist of the 
following gentlemen, with power to add to their number:—Messrs. 
G. Addenbrook, John Aston, Boaz Bloomer, jun., George Barker, 
J. O. Bacchus, H. O. Firmstone, Daniel Groucutt, John Hartley, 
F. C. Perry, E. Fisher Smith, N. N. Solly, J. W. Williams, 
Henry W: Richard Williams, and Benjamin Whitehouse. 
That it is date Sat | erates fund should be myers 
as largely as possible ; an meeting strongly urges upon the 
coal = ironmasters, and owners, and all who are interested in 
the welfare of South Staffordshire and East Worcestershire, the 
necessity of subscribing to the fund,” 
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MORTON’S APPARATUS FOR FEEDING AND HOLDING 
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WE give above in Fig. 1 a side elevation of this machine, in 
Fig. 2 a plan of the same, but which does not show the wire web 
band which carries the paper over the vacuum chambers, in 
Fig. 3 a longitudinal vertical section taken in the line A B of 
Fig. 2, and Fig. 4 a transverse section taken on the line C D of 
Fig. 1 and Fig. 2. The principle of this invention is the appli- 
cation of a vacuum for holding paper or other materials whilst 
they are being operated upon by brushes or other apparatus for | 
colouring, or being otherwise treated; and for this purpose a | 
number of cells or chambers a, a, are arranged round, or about, or | 
in connection with a chamber or cylinder 6; in which a partial 
vacuum is formed and maintained through the hollow trunnion b* | 
by an air-pump or otherwise. The paper, or any other material 
to be operated upon, is conducted by suitable travelling | 
bands, the wire web or perforated band travelling with oa 
over or opposite to apertures or openings formed in the covers 
or outer sides of the small cells or chambers from which 
the air is then exhausted through openings, passages, or ways, 


into the larger chamber or cylinder, thereby forming a vacuum in ! 
the cells, so that the pressure on the outer surface of the paper or | 


other material under treatment holds it in position over the 
apertures a!, The openings by which the small cells a 
communicate with the interior of the large chamber or cylin- 
der b are provided with valves, and the opening and closin; 

of these is effected at regular intervals, so as to establish an 

destroy the vacuum in the cells at the time required, and for this 
purpose the patentee proposes to use sliding bars or rods y passing 
through stuffing boxes or glands / in the large chamber or cylin- 


der 5, and so —— as to come in contact with segmental bars i, | 


which may be fixed, but which he prefers being carried by the 
arms jointed to the main framing & of the machine. When 
in use these segmental bars i are retained in position for actuating 
the sliding bars or rods g by means of levers / carried by the 
framing k, their fulcra being at /', and one such lever is provided 
for each sliding bar. These levers are locked for holding the 
segmental bars in 
in the levers, an 
attached to the framing, as shown at /. 
of the segmental bars i may when required, as, for instance, on 
starting the machine, be moved back so as to allow the sliding bars 
or rods to pass it without being moved so as to actuate the 
valves f. The sliding bars or rods g pass at their inner ends 


through guides m, and are formed with inclines g! which open | 


the valves f by coming in contact with their stems f!, these being 


provided with springs to insure the subsequent closing of the | 


valves. The sliding bars or rod g, after passing the segmental 
bars or faces i, are returned to their normal positions to allow the 
valves f to close by spiral springs n, which, when the sliding bars 
g are moved inwards for opening the valves f, are compressed 
between the guides m, and suitable collars or abutments g, formed 


with or attached to the bars g, as shown; o isa small doctor | 


roller covered with felt or other soft material for cleaning the 
perforated outer surfaces of the cells or chamber a, and p is 
another similar roller for cleaning the wire web or perforated | 
bandd; 4g is the colouring brush supplied with colour by the | 
furnishing roller + from the colour-box s; 7 is the distri- | 
buting brush, either reciprocating or rotating, and w is the 
clearing brush for finishing off the work in the usual 
way. The operation of the machine is as follows :— 
The sheets of paper or other material to be operated upon are 
placed one at a time upon the endless travelling band c, which 
travels at the same speed as the wire web or perforated band d, 
and iP the sheet of paper or other material towards the 
colouring brush. The sliding bars gy come in contact with the 
segmental bars i as the cylinder cells rotate, thereby opening the 
valves f, so that the air will be exhausted—or partially so—from 
the small cells or chambers, and during their travelling form 
about the point y to the point z; and the pressure of the external 






— by means of pins passing through eyes | 
through corresponding eyes formed in studs | 
By this arrangement any | 
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erforated band d, 


rial) presses the same against the wire web or 
to and past, and 


there Af orenenne boy securely whilst it is carrie 
operated upon by the brushes. 


On arriving at about the point 2, | 


The vast duration of the globe shown by geology harmonised with 
the boundless extent of the material universe of which astronomy 
gave us evidence, and in like manner geology had afforded support 


where the operation of the segmental bars or faces terminates, the | and assistance to zoology and ethnology, as well as to philosophy, 


valves f being then closed, the partial vacuum in the cells ceases, 
and the sae (or othur material) is conveyed away in the direc- 
tion of the arrow by the travelling wire web or perforated band d, 
which conducts it to another endless band y, travelling at a higher 
speed, whence it is removed, and, if required, hung in racks to dry 
in the ordinary manner. The important part of the invention 
ppears to us the arranging of the travelling cells or chambers 
®around and in connection with the main cylinder, in which a 
— vacuum is maintained, the communication between them 
eing opened and closed as required for holding and conducting the 
materials to be operated upon; and we conceive it to be ingenious 
and well adapted to the purpose. The patentee and inventor is 
Mr. G. Morton, of Lynton-street, Bermondsey, who cal- 
culates, and we think with justice, on a very large economy 
resulting from this process as compared with hand colouring. 
| 





GILTOP’S COLLAPSING CORE BARREL. 


| _ WE illustrate below a collapsing core barrel, the invention of 
| Mr. John Giltop, of Prospect-street, Barnsley, which is worth 





nation is re- 
by applying a 

ey to the square end A of the rod at the top of the barrel and 
partly rotating it right and left. 


notice. The arrangement is so simple that no ex 
= The barrel can be expanded or collapse 





GEOLOGISTS’ AssOcIATION.—The opening meeting of the session 
(1872-73) was held at University College on Friday evening, | 
Nov. 1st. The president, the Rev. T. Wiltshire, M.A., F.R.S., 
occupied the chair, and an address was delivered by Mr. Hyde 
Clarke, D.C.L., &c., ‘On the Influence of Geological Reasoning 
on other Branches of Knowledge.” The influence of geology 
on the general thought of the age’ in confirming and rendering 
ee the habit of observation was ably dwelt upon, and Mr. 

yde Clarke proceeded to show that the determination of stratifi- 
cation had exercised a powerful effect on modern thought, since 





tmosphere against the outer surface of the paper (or other mate- 





with it were connected the ideas of succession and pragression. 





while it had rendered great service to theology by the broadenmg 
influence of its teaching. The president, in calling for a vote of 
thanksto Mr. Hyde Clarke, said geology taught us most cogently the 
wisdom and goodness of the great Eternal. Mr. T. Sopwith, M.A., 
F.R.S., spoke in terms of the highest praise of the able and 
thoughtful address to which he had listened with the greatest 
pleasure, and in commending to the members the practice of ob- 
servation, stated the interesting fact that William Smith, ‘‘ the 
father of English geology,” had told him he had been led to his 
conclusions respecting geological phenomena by observing on one 
occasion how “easily he could move in running water a large 
stone which he had been quite unable to disturb when it was on 
the bank of the stream.” A cordial vote of thanks to Mr. Hyde 
Clarke acknowledged the gratification of the meeting. 


THE SANDWELL PARK SINKINGS.—The spirited enterprise of the 
Sandwell Park Colliery Company seems likely to be carried to a 
successful issue in a very short time. The sinking operations have 
lately been in a white sandstone, with carbonaceous partings, 
which occupies an easily recognisable position in the section of 
mines in the thick coal district, They are now in a blue shale, 

which seems to indicate that they 

Fic. 2 are now only a few yards from 

the thick coal. The royalty be- 
longing to the company com- 
prises about 1800 acres, though, 
of course, the present sinking, if 
successful, will only prove the 
coal over one portion of the 
estate. In going through the 
shale overlying the thin band of 
coal that was found, a number of 
highly interesting vegetable fos- 
sils were discovered. The series 
contains many species of ferns 
that have never been figured or 
described, so that this experi- 
mental sinking has already fur- 
nished materials that will be of 
high scientific interest. Some of 
these examples throw consider- 
able light upon the nature of the 
c.rboniferous vegetation, and we 
trust that arrangements will be 
mde for figuring and describing 
the most characteristic of the 
specimens. The local Geological 
- Society, which once published 

transactions, and made an attempt at doing real serviceable 
work, ought to take up a matter of this kind; but if it is not ina 
position to do this, some other means ought to be adopted for 
making these discoveries available to all who are interested in 





‘such matters. The prospects of the undertaking seem to be at 


present most encouraging, and we are, therefore, not at all sur- 
prised to find that the shares of the company are in great request, 
and that very high prices are now being offered for them. The 
whole of the mining arrangements have been carried out by 
Mr. Henry Johnson in a most substantial and able manner, so 
that if the thick coal is found a large output can be s y 
insured.—Jron and Coal Trades Review. 

Ir is stated that the defect in the Pentland Firth telegraph 
cable has been discovered. It is reported to have occurred a short 
distance from Walls, and we understand the steamship Caroline is 
at present in the neighbourhood waiting the first opportunity of 
fine weather to effect the repair. 
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THE NEW PRUSSIAN RIFLE. 
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Very little information has reached this country with reference 
to the new rifle selected by the Prussian Government for the 





Yess 
Ml dln. 


greater amount of hand labour is brought to bear on this portion 
of machinery. 

Before adverting to the various processes of manufacture, I have 
to remark that these are carried on in stoves, flues being under- 

neath the floors about 20in. deep and 14in. broad, covered over 
with fire-clay tiles, all these flues concentrating in one main leading 
direct to the chimney, regulated by dampers so arranged that the 

heat can be retained on any particular part éf the stove, and carried 
right through as required. The heating of these floors is got by 
introducing the waste steam from the engine into the fiues, by 
utilising the heat from burning kilns in the same way, or by inde- 
pendent furnaces placed in the ends of the stove, and fired with 
dross, thus drying the material making, and allowing manu- 
facturers to continue their operations to the full extent in all 
seasons, Bricks form one of the leading articles manufactured 
from clay, and have given rise to another very extensive branch of 
industry, namely, the production of brickmaking machinery, upon 
which no small amount of capital has been expended, and mecha- 
nical skill exercised to such an extent that numerous useful and 
ingenious inventions have resulted, considered of so much import- 
ance by their respective designers, that the majority are to be 
found on the patent lists. The cost of moulding the bricks, how- 
ever, bears such a small proportion to the total cost, that machinery 
in this department can only be employed to advantage when large 
quantities are required within a very limited period, so that in 
point of economy the making of bricks by hand still maintains its 
position, and it is not to be supposed that the latter process is 
necessarily slow, as with the usual attendants a good brickmaker 
can produce 5000 in ten hours, and there are instances where 
this has been exceeded. Brick moulds are made of wood 
and brass, and in many common brick-fields iron moulds are 
used exclusively. The mould is simply a box without top or bot 

tom, and made in the proportion of an inch and a-quarter to the 
foot larger than the brick required, which allows for shrinkage in 
the process of drying and burning ; when made of wood it is shod 
all round the edges with iron, to prevent it wearing down by the 
working of the striker ; it is also frequently lined with brass, but 
when the latter is used it is much better to have the mould com- 
plete in the metal, and these are very much adopted, in conse- 
quence of the very fine edge which they impart to the brick. In 
the making of fire-bricks there are two processes, namely, dry- 
stock and slop-moulding, and each is accepted with equal favour, 
according to the accommodation or arrangement of the various 
works. There are more attendants at the former than the latter 
method, in consequence of which the brickmaker can produce the 
greater quantity, but this is again contracted in the drying, as 
while the dry-stock bricks are laid on the floor or edge, those made 
by the slop system are laid on flat and dried, and ready to be re- 
moved much more quickly. For the making of bricks by the 
latter system the clay from the pug mill is deposited on one end 
of the moulding table ; fully as much as will form a brick being 





famous productions of Wedgewood and other great makers of 
pottery in England, with the elaborate and beautiful encaustic 


armament of its troops. It is true a large contract has been | tiles and tessere of Minton, I shall, as already stated, confine 
entered into with the National Small Arms Company, of Birming- | myself specially to the manufactures from fire-clay, as a branch 
ham, for the manufacture of a number of these rifles; but | of industry that has gradually and steadily risen to a position of 
“secrecy ” was an element in the contract, and though it was not | great importance among the industries of this country. Pure fire- 
probable that the new gun could be kept secret, the condition has, | clays consist of silica and alumina, and as such are perfectly 
nevertheless, operated to some extent in keeping it back from infusible in the strongest heats to which they may be exposed in 
public criticism. The above engravings will, however, be found to | furnaces; but these are never in this pure combination. Various 
give a clear notion of the weapon, and, coming from official sources, | quantities of lime, magnesia, oxide of iron, &c., are usually in the 
they may be relied upon as generally correct. | compositions of these clays; and where these impurities exceed 

It will be seen that the Mauser rifle is a “bolt” gun, Fig. 1 | 5 per cent. they are positively injurious, for, acting as fluxes, they 
represents the breech cpen for loading; Fig. 7 the arm at half- | render the clay liable to fuse at an intense heat, which so far 


cock, or, more correctly, in a position of safety. The rest of the | neutralises the refractory qualities for which fire-clays are so much 


engraving illustrates details. In many respects the rifle resembles 
the Chassepot of 1866. The shoe of the breech A carries within it 
the cylinder or breech piece C, which is perforated for the striker | 
*, The breech piece is worked by means of the lever L, in the 
manner of all such guns. It is furnished with a guide block on its | 


valued in making fire-brick gas retorts and similar articles which 


have to be exposed to very high temperatures. 
Fire-clays are found amongst the coal measures, and at the 


| “outcrop” can be opened up into workable condition at com- 


paratively little expense, by what is called, in mining phraseology, 


upper surface—like the Chassepot—which works between the two | a “‘dook,” or “‘ingoing eye,” being driven into the seam itself, 
lips of the shoe, and which prevents rotation of the breech piece | from which levels branch off each side, similar to those from 
until the guide is clear of the lips or slot. The striker F is | the bottom of a vertical shaft. In either case the usual operations 
permanently attached to the cocking piece by the nut | in mining must be carried out. There are two general systems of 
S and screw Q, and this cocking piece can only move working out the clay, namely, by ‘‘long wall” and “ stoop-and 
backward and forward without rotation, in consequence of the | room ;” the former is only applied where seams not exceeding 3ft. 
following arrangement. The striker is elliptical in section, as | thick are found, and as the most of fire-clays in Scotland vary 





shown in the Figs, 3, 4, 5, which are taken at corresponding places 
in the striker; the face or movable head M of the breech piece is, 
moreover, detached from the breech piece, consequently the rota- 
tion of the cylindrical breech piece in opening and closing does 
not affect the position of the striker and its adjuncts. The striker 


is surrounded as usual by a a spring G, The rear end of the | 


breech block acts on the cocking piece by a kind of cam action, 
shown in detail in Fig. 2, and the object of this will be explained 
further on. 

The extractor, shown in Fig. 3 and in section at Zin Fig. 6, 
works in a groove in the left side of the shoe, and its position in 
the movable head of the breech block is shown in Fig. 4. K isa 
supplement to the extractor, and is called the ejector. It is 
mounted in the trigger spring B, and works through the shoe. Its 
function is to throw the extracted case out of the breech. A 
safety catch, N, is fitted to the cocking piece. It works upon a 


from 5ft. upwards, the latter system is more extensively adopted. 
| It consists in driving passages in such a manner as to divide the 
clay into rectangular pillars or stoops, in this way as much being 
| left on as what is taken out, the usual size of stoops being from 
| 20ft. to 25ft. square, which supports the roof. 
Fire-clay presents the ap; ce of a species of rock, is very 
tenacious, and in loosening it in the mines a considerable quantity 
of blasting powder is used ; it is taken in small ‘‘hutches” to the 
| bottom of ‘‘dook,” in pieces somewhat resembling rubble stones 
in size; these are drawn to the surface by means of an engine, and 
the clay deposited, which with a few days’ exposure to the atmo- 
| sphere becomes disintegrated, and in consequence is more easil 
ground. The first process in the manufacture of goods to whic 
it is subjected is pulverising in a dry state. This is effected by 
| means of the “ riddle mill,” which consists of a circular iron pan, 
| 7ft, diameter, driven by a vertical shaft through its centre ; in this 





spring, like the back sight of a rifle, and when in use drops into | pan are two massive iron rollers, each weighing about three tons, 


the notch in the breech block, and prevents the striker reaching 
the cartridge. 


| fixed to a horizontal shaft working between slides at each extre- 
| mity, the circular motion of the pan communicating the motion to 


The action of the gun is as follows :—The breech being open as the rollers. The fire-clay is taken from the heap and thrown into 


in Fig. 1, the cartridge is inserted, the breech block pushed for- 
ward till its guide is clear of the slot, then it is turned to the 
right, by which the breech is closed. The nose of the cocking 
piece is then bearing against B, and the striker spring is conse- 
quently compressed. The pones on the trigger releases the 
striker, which, impelled by the spring, fires the cartridge. 

To open the breech and load again, the lever is turned from 
right to left ; the head of the breech block and the cocking piece 
remain in the same position for the reasons above given. The 
cam C! of the breech block forces tack the cam §! on the cocking 
piece, and cocks the gun. The breech block is then drawn back ; 
the extractor draws out the empty case, which, striking violently 
on the claw of the ejector K, is thereby thrown out of the shoe. 
It will be noticed from its form that the ejector is acted upon 
through its rear claw, that nearest its pivot. A groove is there- 
fore cut for it in the lower part of the breech piece, and it results 
that the front claw never projects except when the breech piece 
is drawn back. 





ON THE FIRE-CLAY MANUFACTURE OF 
SCOTLAND.* 

By Mr. W1LL1AM WILson, Lochhead Fire-clay Works, Dun- 

fermline. 

Tue art of working in clay dates from a very early period, and 
is divided into numerous branches, one of which, pumle, the pro- 
duction of good fire-clay, I shall take up as the subject of this 
paper. Instead, then, of going back to the bricks of the most 
common ——— as made in Egypt or the more highly 
ornamental and artistic P maaan of Greece and Rome, the 
beautiful factures hi in China or Japan, or the 
modern high class work in porcelain of Germany and France, the 








this mill, scrapers being a from iron bars, and set at such 
an angle as to keep the rough clay continually before the rollers, 
these rising and falling according to the quantity put in, being 
guided in this by means of the slides already referred to. From 
the outer edge of the rollers to the inner rim of pan are perforated 
plates, through which the clay falls after being reduced to a com- 
paratively fine powder, and these plates being movable, finer 
or coarser ones can be substituted when necessary. The sifted clay 
falls into a ring, and attached to bottom of pan is a blade or 
scraper, which removes this clay every revolution, and lodges it 
into a recess, from which it is taken by elevators to the pug mills 
and batching pans, to be brought up with water to the proper con- 
sistency for the Tae ey of the various articles to be manufac- 
tured either by hand or by machinery. 

Pug mills are extensively used in most of common brick-fields, 
but generally in fire-clay works have in addition a circular iron 
pan fitted above, with rollers working in same ; into this pan the 





| clay is received from the elevators, and mixed with water in the 
| first instance ; the bottom of the pan is of very heavy plates 
| perforated, on which the rollers revolve in the same way as the 


pe’ 

** riddle mill,” and force the wet clay into the pug mill beneath. 
This pug mill is a very strong cylinder, cast perfectly true and 
erected on a massive stone foundation with iron basement, is 
fitted up vertically, and stands about 5ft. high and 3ft. diameter, 
widening at top in bell-mouth style to the diameter of pan above, 
Inside is a vertical shaft passing through its centre, to which a 
number of knives are fitted set at angles, sothat whenit revolves the 
clay from the pan above is thoroughly tempered and gradually 
pressed to the bottom of cylinder, and forced out at the decor on 
side, from whence it is conveyed to the makers. The batchi 
pans are similar to those 'y described, with the exception o' 
the bottoms being entirely close; these pans are used for producing 
finer qualities of clays, and, rendering them more us ; they 





*Read before the Edinburgh and Leith Engineers’ Society. 


do not empty themselves as in the case of the others, so that a 


taken from this by the moulder, he dexterously gives it rude 
shape, and dashing it into the mould, presses it down by hand, so 
that all the corners are filled up ; he then removes the superfluous 
clay by means of a wooden striker, which is thrown into a water- 
| box before him each time after using. The brick being now 
moulded, a boy carries it away, mould and all, and empties 
it carefully on the floor on its flat, returns with the empty 
mould, and dips it in water ready again for the moulder, 
who by this time has another brick in a second mould 
which is taken off by the boy in the same way, and this is con- 
tinued till the day’s work is completed. The only difference be- 
tween this process and “dry-stock” is that in the latter the 
moulder has a boy alongside of him, who in the first place forms a 
viece of clay approximate to the mould, which necessitates another 
y on the opposite side for emptying it, and this is done ona 
thin board rather larger than the mould; the carrying-off boy then 
covers the upper side with another similar board, and, gently 
laying it on edge on the floor, slides the boards off, and returns 
with them to continue the operation. These bricks, after remain- 
ing on the stove floors for twenty-four hours, are sufficiently dry 
to be removed to the kilns to be burned, about 25 per cent. of 
their weight as moulded having been evaporated; and I may state 
that any less water than this being thrown off would have the ten- 
dency of causing the bricks to crack and split when the extra heat 
of firing in close kilns was applied. Pressed bricks are prepared by 
taking the ordinary bricks when partially dry and putting them 
through a pressing machine, of which there are various construc 
tions. A very simple and effective machine, and one very much 
in use, consists of a cast iron mould the size of the brick, fitted 
into a very strong iron frame; this mould is let down the inside of 
framing by means of an eccentric, which allows the brick to be 
put in on a flat sole, level with the top of the same mould; a handle 
is attached to this eccentric, which on being drawn lifts the iron 
box or mould which encloses the brick; it is then compressed by 
the action of a very powerful lever wrought by hand, which is 
attached to the piston in connection with the sole plate on which 
the brick was at first placed: the pressure is thus communi- 
cated by this lever forcing up the sole plate, causing the brick 
to be fixed between it, and a die suspended from the a 
part of the machine by two strong bolts. This being accomplished, 
the lever and eccentric are allowed to take their original vertical 
Fr till the pressed brick is removed and replaced by another. 
n all machines for this purpose particular attention must be 
given to see that the mould is made of sufficient strength, that it 
shall in no way yield when the lever is applied, and that it and the 
piston fit each other exactly ; where this is not the case a “‘feather’ 
is formed round the edges of the bricks, in ae pee of the 
clay having egress when it is under pressure. Bricks pressed in 
this way are of denser texture, require more care and time in 
drying, but when properly prepared take on a beautiful finish, 
with very sharp arrises, and are much used for facing purposes in 
buildings. There are many varieties of bricks, but, the process of 
manufacture being similar to what I have sketched, it is umuneces- 
sary to enter into this, so that I shall now follow the dried bricks 
to the kiln, Kilns are of various constructions, and differ very 
considerably in their dimensions. A very old style of kiln is still 
in use, and produces very good material ; it consists of a rectangular 
building, the side walls of which are about 12ft. high, and from 
these is thrown a semicircular arch ; the floor of this kiln is sunk 
3ft., and is divided into flues by dwarf walls being built, and the 
flues thus formed are arched over at the ends with the best fire- 
bricks to form the firing ports; these flues extend the full 
breadth of the kiln, which averages 12ft. to 14ft., and the 
dwarf walls are carried up level with the arch of firing 
rts, and to form the floor of the kiln are covered over with 
ire-tiles, with spaces left alternately about 4in. square, 
which allows the heat to spread amongst the raw material. 
On the top of the arch are several small chimneys, rising 
2ft. or so, communicating with the interior of the kiln, 
thus forming an outlet for any dampness that may be expelled in 
the first stage of firing, and also creating a draught which is regu 
lated by the firemen with small fire-clay dampers. The walls are 
usually 18in. thick, and in this form of kiln are supported by 
spandrels on each side, springing 8ft. or so from the bottom of 
walls or firing ports, The coals are taken in here, and the whole 
being covered over, makes the position of the firemen, at this 
; season especially, in comparison with other sorts of work, very 
desirable. Round kilns on this principle are also in use, but those 
in general favour in the majority of fire-clay works are termed 
“* Newcastle ” kilns, and are found to be the most economical open 
kilns in use. Unlike the first mentioned, they are fired from one 
end in single, and from both ends in double kilns, They are 
usually fitted up in stacks of four or six together, all el to 
one another, each measuring about 16ft. long, 12ft. wide, and 10ft. 
| high. The entrance to these is from the end at which they are 
fired, and the door being built up with loose bricks after the kiln 
is filled, it is then used as a firing port; or the door ma; be in the 
opposite end, and simply built up with loose bricks plastered 
over. In placing so many kilns together the one acts as a support 
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to the other, so that only the outside walls on each side of the | smooth the whole surface, after which they are set aside another 


‘* stack” require buttresses, which are of considerable weight, and 
in many cases built the full length of the kilns, so as to have the 
greater effect in counteracting the lifting caused by expan- 
sion when they are on full fire. In the back wall of each 
kiln are three ports or flues leading into one main flue out- 
side, communicating with a very large chimney, which works 
the whole “stack,” each kiln being regulated by dampers 
in connection with their respective flues, so that each or 
all can be in operation at the same time without the 
one in any way interfering with the other. In the double kilns 
on this principle the only difference in arrangement is that they 
have independent chimneys of smaller dimensions, with two to 
each kiln, placed respectively on the sides, each chimney being 
connected to the interior with two flues (one on each side), which 
work the whole. In the setting of the kilns a great deal depends, 
and for this purpose very experien workmen are requi 
There being no flue or riddle to the last description of kilns, the 
bottom is levelled over with fine loose sand, on which dried bricks 
are laid down on edge a little apart from each other ; these are set 
two deep, and form numerous narrow flues running into a cross 
flue at back of kiln, which communicates withthe flue ports 
already noticed, so that these bricks, while forming the flues, are 
burned at the same time. Across them another brick is placed, 
and the setting continued till the kiln is filled, generally header 
and stretcher. At works where a miscellaneous trade is carried 
on a very great variety of articles are burned at the same time, 
but in all cases the floor is covered with bricks, as described ; 
paving tiles, flue covers, copings, Xc., all starting from the top 
of the third course of bricks, and arranged in such a manner as to 
give a proper draught, and allow the heat to be equally diffused 
through the kiln, thus contributing to a great extent te the econo- 
mical application of fuel, which is a very important desideratum. 
On each side of the door, which I already remarked was 
formed into a firing port, is another firing port, into all of 
which the fire is introduced, and the loose bricks are 
plastered over with wet clay to prevent the ingress of 
cold air. For firing purposes dross, chirls, and Chew coals are 
used, and it is immaterial which may be recommended, for the 
saving in the price of the former over the latter is lost by the 
extra quantity consumed and the extra time necessary to get upa 
proper heat. After a kiln has been lighted the firing must be 
brought on very gradually, to prevent the material from cracking 
or splitting, which occupies from forty-eight to sixty hours, The 
actual firing then begins, and takes as much more time, at a con- 
sumption of Chew coals varying from 15cwt. to 20 cwt. to the 
thousand bricks, and to other materials in proportion, a further 
shrinkage having taken place of about 10 per cent. The heat 
being all introduced from the front of the kiln, the materials 
immediately adjoining must of necessity be burned before those at 
the other end; but to prevent any everheating port holes are 
opened to admit cold air in front, which not only neutralises the 
effect of the heat at that particular part, but urges it backward, 
the firemen being guided by several small openings at the top of 
the arch, through which y Bo can observe the progress of the 
firing from time to time, so that the contents of the kiln may be 
of uniform hardness when this operation is completed. The 
cooling process then follows, which takes about three days. This 
must also be carried out very gradually, as a sudden ingress of 
cold air upon the material at this stage would have a similar effect 
to that of heat rushed suddenly upon the raw material. Attempts 
have been made to cool down kilns more speedily by introducing 
heated air with fanners, and gradually reducing the temperature ; 
but this has not been found to be advantageous, greater attention 
having been given to utilise the surplus heat, by introducing it into 
stoves for drying purposes, or by arranging the kilns so that 
it may be conveyed to another kiln in its first stage, and 
in both there has been a considerable amount of success. 
‘To the manufacture of the heavier materials in Scotland has been 
added within the last thirty years another branch of very great 
importance, namely, the manufacture of glazed sewerage and 
water pipes. The improvements in the sanitary arrangements 
throughout the country, and the many water schemes which have 
been carried out of late and in progress, have tended very mate- 
rially to the development of this branch of industry; the im- 
provements in machinery whereby these pipes can be manufactured 
at a considerable reduction from their original cost, their anti- 
corrosive properties, and complete freedom from the action of 
acids, render them (unless where very great pressure is required) 
preferable either to lead or iron. These pipes are made from 2in. 
to 3ft. diameter, One of the machines used in their production 
consists of a cylinder, with a vertical shaft through its centre 
fitted with knives, same as the pug mill, fixed on heavy logs, sup- 
ported by massive iron columns, the bottom of which is generally 
about 4ft. from the floor; it is perfectly open throughout, and 
about 4ft. long, placed vertically ; across the top is fixed a strong 
cast iron bracket, in the forin of an arch, so as to allow full clear- 
ance for supplying the machine with clay; this being the main 
bracket, a thrush bush is used, grooves being about lin. broad, 
corresponding to collars of same size in vertical shaft, which forms 
the main bearing ; the shaft extends about 3ft. higher, at which 
extremity it is supported by another bracket carried out from the 
wall, so that the whole working is effected with these two 
bushes. The cylinder has a flange on bottom side about 2in, 
broad, to which the ‘‘ dies” are bolted ; the ‘‘dods” in the centre 
of these ‘‘dies” being respectively the interior diameter of 
the pipe required, with the shrinkage added, while the space 
through which the clay is pressed gives the thickness; on each side 
of the machine is fixed an iron rod, and these rods act as guides 
for a carriage, on which a board is placed to receive the pipe ; this 
carriage being suspended by chains attached over pulleys to heavy 
weights, is forced down these rods by the pipe, when being pressed 
out, and the required length being gained, the cutting apparatus, 
which is attached by a frame parallel to the bottom of die, is 
brought into operation, when a thin wire is drawn across. The 
board with this pipe is then carried away, the weights take up the 
carriage to its original position, and the same operations are con- 
tinued, The pipes being thus got as plain cylinders, they are then 
threaded to form the spi ‘ot ends, and the other ends roughed to 
receive the faucits, which, during this operation, are being pre- 
pared by another set of hands from moulds of plaster of Paris. In 
making these several moulds are required and two men; one forms 
the clay into a long roll and passes it to the moulder, who presses 
it firmly all round; a cutting gauge is then used to make it of the 
requisite thickness, and to give sufficient clearance for jointing ; 
the threading gauge is then put on, which is made of wood with 
teeth shod with iron, corresponding to the number of threads 
required, and is firmly held against the inside of this mould after 
it is filled with clay, when the wheel on which it is placed is 
caused to revolve and the gauge removed with a gentle sweep b 
hand when finished; the second man carries this away, a 
laying it down, returns with another mould which he 
has emptied, and prepares a roll of - when by this 
time the moulder has a third mould filled, and so on. 
These, along with the plain cylinders, stand about twelve hours 
under a gentle heat, as for further operations a greater stiffness is 
required, in order that their form may be retained perfectly true. 
The next operation is the fixing on of the faucits, and in the first 
place particular attention must be given to see that both are of 
uniform stiffness, as, if not, unequal shrinkage would take place, 
and the clay joining all round would have a tendency to crack. 
‘The roughest end of the pipe is now covered over with “slip” or 
soft clay by a boy, the faucit, which has also been roughed on the 
underside, is then put on level, and the workman with a board 
gives it a “‘ —_ while a third works on the shoulder, which joins 
the two completely ; the pipes then remain over another twelve 
hours, when they are sufficiently dry to be handled and wrought 
upon, without in any way affecting their form; the superfluous 
clay at the joining inside of pipe is then cut out with a knife by 
one of the men, while others follow with pieces of fine leather to 





day to be thoroughly dried before being taken to the kilns to be 
burned. In this department it will be observed that division of 
labour is most extensively adopted, as independent of the five 
hands attending the machine, other ten hands contribute each a 
part before a pipe can be said to be finished in the store. 
‘Spencer’s” patent is another machine of this class, the special 
object of which is to make the pipe with faucit attached. It con- 
sists of a plain —= linder, so that instead of the clay being 
taken down by knives, as in the one already described, it is 
foreed down by a solid piston or wrought by a steam 
cylinder fixed above; the “die” to form the pipe is attached to 
bottom of lower cylinder, and underneath the “die” is fixed 
a mould to form the faucit; this mould being in two halves, 
agen pe shutting by means of a hinge, and wrought by hand. 
e solid piston in connection with the steam cylinder rises as 
much above the lower cylinder as allow the attendants to put in 
the clay, and this being done the steam is put on to cause the 
solid piston to press out as much as will fillthe mould, after which 
the steam is shut off, and the mould opened by the attendant ; the 
full stroke of the piston is then made, and forces out the pipe to 
its —— length, which is then cut off and carried away. No 
doubt it looks a speedy process to have the pipe and faucit made 
all at once, but it is not exactly found to so in practice ; in 
fact, the most of the manufacturers in Scotland who have had these 
machines fitted up have dispensed with the faucit apparatus in 
connection, and made these in moulds by hand, while the 
machine only makes the plain cylinder ; and considering that there 
is a stoppage every pipe to supply the clay, &c., everything con- 
sidered, the former machine with a continuous motion is generally 
preferred. The kilns in which this class of material is burned are 
chiefly on the ‘‘ Newcastle” principle, both single and double, 
although a good many round kilns are still in use and work well. 
I — former, however, as the most economical, and the 
only difference from those already described is that these are 
generally larger, and have a ‘‘ riddle” bottom—that is, the floor is 
formed of bricks 15in. long, which cover flues 20in. deep, these flues 
communicating with the main flue to chimney outside, as in the 
others, The bricks are made with a shoulder on each edge, extend- 
ing about 2in, at the ends the lengthway of the brick, so that when 
two are laid together an opening of about three-quarters of an 
inch is formed from shoulder to shoulder, or llin. long, which is 
thebreadth of the flue. This class of material having a less substance 
is more readily split ; hence between it and the firing ports is built 
a wall about 6ft. high, as a protection from the flame, and the 
heat, all going to the top in the first place, is drawn down by the 
arrangement of the flues in connection with the chimney. <A very 
good size of kiln measures 24ft. long by 13ft. wide, from which 
take off the a, about 6ft., for the firing ports and wall in front, 
there is left 18ft. available to receive the goods, which are taken 
in by a door in side or end. In filling these kilns small rolls or 
rings of clay are laid on the floor, on which the first tire of pipes 
are set ; a second tire is set above these, steadied by small pieces 
of clay put into faucits of same, and the third tire is set into the 
second, this being carried on till the kiln is about two-thirds filled, 
after which only two tires of pipes are set, so as to keep all safe 
from the sudden action of the flame. This space, however, is not 
altogether lost, as stable bricks and other material not so liable 
to be damaged generally occupy the front of these kilns ; when 
filled the door is built up and plastered over as in the others, and, 
the fires being lighted, the process of slow firing and full firing is 
carried out, but the latter is brought up to a more intense heat for 
the purpose of glazing. This process consists of a quantity of the 
chloride of sodium, or common salt, being thrown into the fires at 
their greatest temperature, which is vaporised, and, combining 
with the silicious particles of the clay, forms a uniform and durable 
vitreous coating, the flues in these kilns drawing the vapour down 
through each pipe, so that the interior, as well as the exterior sur- 
face, is thoroughly glazed, and it is this which gives to bricks for 
the paving of stables, courts, footpaths, &c., kerbs and gutters for 
streets, and similar articles, that degree of hardness and durability 
which, combined with their cleanliness and non-absorbent proper- 
ties, recommend themselves as the most economical materials for 
the purposes of which they have been introduced, and now most 
extensively applied. 

Terra-cotta is another branch of these manufactures which, at 
the present day, is prosecuted with greater enterprise than 
hitherto ; great authorities speak highly in its favour, even where 
stone is plentiful, but where there is a scarcity of the latter 
buildings in terra-cotta are more frequently adopted, and it is not 
uncommon that decayed stones in ancient buildings are replaced 
by this imperishable material. To estimate the shrinkage which 
any design will undergo from being formed in a plastic state to its 
being turned out thoroughly burned is one of the great difficulties 
attending this department, and when great exactness is required, 
burnt clay, after being reduced to a fine powder, is mixed in a 
certain proportion with the raw clay to diminish the shrinkage to 
the utmost. Many compositions are used in the production of it; 
for instance, in various parts of England the natural clays are 
mixed with varied aig es of kaolin or China clay, Cornish 
stone, ground flint, &c., to make up a durable substance, and this 
composition is held to produce very fine work. A few years ago I 
executed several contracts in terra-cotta for the Science and Art 
Department, South Kensington, for the museum there, consisting 
of balustrading, friezes, cornices, and other ornamental work, 
from the fire-clay which I work at Lochhead, near Dunfermline; 
without mixture, and several English houses have also contributed 
some work from the same nature of clay. About that time a paper, 
bearing on the qualities of the various compositions from which 
terra-cotta is manufactured, was discussed by men of great experi- 
ence in the architectural world, which resulted in the weight of 
argument being rather in favour of the clays from the coal 
measures, Terra-cottas are made in various colours, so that, when 
required for the replacing of decayed stones, the tints of 
the two may be exactly similar. e colour is frequently 
merely washed on the surface, but in these cases the slightest chip 
or abrasion reveals a different shade, which is most objectionable, 
and it is, therefore, necessary that the colour penetrate the whole 
substance. To effect this the colouring inapohiont is added when 
the clay isin a dry state and properly mixed, it then goes through 
the batching pans, where water is applied to render it plastic, to 
operated upon by the workmen. An endless variety of patterns 
are to be found in all departments of architecture, and the greater 
portion is wrought from plaster of Paris moulds by hand. The 
numerous designs in plain and ornamental chimney cans, so as to 
be in conformity with the style of the various buildings erected, 
form, themselves, a very extensive stock. Other architectural 
work, such as balustrading, columns, capitals, cornices, &c., and 
apart from the more useful productions, are the highly ornamenta 
such as fountains, vases, garden ornaments and decorations, all o' 
which swell the list of manufactures from fire-clay, causing them 
to form a very important outlet for labour, in which no small pro- 
portion of skilled labour is required, commanding a rate of wages 
as high as two guineas a’week. A class of work to which the 
highest skilled labour is applied is in the production of statuary, 
and, from the variety of processes through which it has to pass, it 
will be inferred that very great expense attends it. The first and 
most a part is to select an artist of undoubted skill, 
thoroughly acquainted with the plastic substance in which his 
design is to be cast, who completes the model ; plaster of Paris is 
then made up to the consistency of cream, and poured uniformly 
over the whole surface to such a thickness as to give it a 
proper substance, and in this are placed small iron rods, which 
act as ties and give strength to the mould; the plaster of 
Paris now stands sufficiently long till it sets, and, speedily 
attaining a firmness, it is inverted, and the subject taken from it. 
The artist then examines the whole very carefully, touching up 
with a small tool any ey, were after which it is put on the 
stove for a day or so to roperly hardened before the mould 
can be said to be complete ese moulds in various subjects 





are very intricate, and consist of numerous parts, all of which are 
fitted be agg in such a way that each of the parts can be inde- 
pendently disunited. The clay for this department is specially 
prepared, and partakes to a great extent of the same process as in 

hina ware in potteries. For this preparation a “‘slip-plate” is 
used (which is simply a fire-clay trough of considerable length), 
under which runs a flue, heated by means of a furnace at one end. 
The ground clay being soaked in water is put through a very fine 
lawn sieve into this “ slip-plate,” and is heated by the furnace up 
to boiling temperature, and continued until as much water is 
evaporated as will render the clay of a consistency fit for use. It is 
then taken eut and thoroughly beaten and kneaded by hand to 
drive out the air, and this being completed it is taken to the 
moulder. This very fine clay is now firmly pressed by hand into 
all parts of the mould, and these parts are all fixed together and 
properly jointed. To the clay has thus been imparted an exact 
outline of the design, which remains in the mould two days or so, 
until a degree of stiffness has been acquired, after which the 
various pieces of the mould are cuafally removed. The super- 
fluous clay at the joinings is now paired off with a knife, and the 
whole figure unde a process of very fine finishing, which is a 
special branch requiring very experienced and artistic workmen ; 
and, in order to prevent sinking or twisting in those figures and 
designs that have the top part heavier than the lower, it is fre- 
uently necessary to An? supports at this stage of the manu- 
acture. Statues, fountains, and other similar productions on a 
large scale, where no duplicate is required after being modelled, 
are taken direct to the kiln and fired, retaining unimpaired the 
last touches of the artist. 

The kilns in which the finer class of terra-cotta is burned are 
termed ‘‘ muffled” kilns, from their being constructed with a 
casing (a brick thick), inside of which all the goods are placed, 
thus being thoroughly protected from the flame. A space about 
four and a-half iothes between this casing and the outside wall is 
where the fire operates, in the same way as an oven. The extra 
expense in heating up this description of kiln is very considerable, 
but there is not the risk of beautifully finished figures or designs 
turning out after being burned with scorched surfaces, as occa- 
sionally occurs in the open kilns, and while the casing only allows 
the heat to be brought up very gently, the highest degree of white 
heat necessary can be raised, so that there is not the slightest danger 
of any class of ornamental goods made from fire-clay; when properly 
burned, giving way under exposure to the most severe weather. 

Fire-clay works in Scotland are carried on chiefly in the counties 
of Edinburgh, Fife, Clackmannan, Lanark, Renfrew, and Ayr; 
and while the goods manufactured have a large and increasing 
home consumption, an extensive foreign connection is maintained. 





SocreTy OF TELEGRAPH ENGINEERS.-—-The meetings of the 
Society of Telegraph Engineers will be resumed at the Institution 
of Civil Engineers, 25, Great George-street, Westminster, on 
Wednesday, the 13th November, 1872, when a paper will be read 
by Major Webber, R.E., on the “Telegraph and the Autumn 

anceuvres.” The chair will be taken at 7.30 p.m. precisely. All 
communications should be addressed to the secretary, Mr. G. E. 
Preece, 2, Westminster-chambers, 8S. W. 

THE DEFLECTION OF PROJECTILES.—Captain Sherard Osborn, in 
a letter to the Times, makes the following curious statement :— 
“*T know of a curious illustration on board the Monarch of the 
ease with which her 600 lb. shot from a 25-ton gun was deflected. 
One day at exercise the captain of the turret fired by accident one 
of these huge projectiles along her deck in a line which would 
have swept away Captain Murray Aynsley, her master, and eight 
men who happened to be in its line, and they were saved by a 
small bar of iron about two inches in diameter which the shot 
touched on its shoulder, and that bar, though broken or bent, 
deflected that huge shot over the ship’s side. There will be a 
large percentage of such deflections in a ship’s action, and, despite 
Shoeburyness or Tegel, I deny that in practice it will be so easy to 
penetrate our armour-plating in the navy as landsmen and soldiers 
sw F 

R ORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general ing of the members of the above 
Institute was held on Saturday, in the Wood Memorial Hall; 
Sir Wm. Armstrong in the chair. The secretary (Mr. T. W. 
Bunning) read the minutes of the council’s meetings, from 
which it appeared that the council had considered the ques- 
tion of the desirability of endeavouring to obtain a royal 
charter. On the motion of Mr, Cochrane, seconded by Mr. 
Simpson, it was decided that as it did not appear that a royal 
charter conferred any additional powers beyond what could 
be acquired by a small addition to the present rules, there was not 
a sufficient inducement to Y to the expense of obtaining it, and 
that Mr. Deas be instructed to draw up such additional rules as 
may enable the institute to hold property. Several new members 
were admitted. 


THE INSTITUTION OF CIVIL ENGINEERS.—The fifty-sixth session 
of the members of this body will be commenced on Tuesday, the 
12th of November, and will be continued thereafter on each suc- 
ceeding Tuesday, with the exception of a short interval at Christ- 
mas, till the end of May. During the recess the premises occupied 
by the Institution in Great George-street, Westminster—which 
were rebuilt and greatly enlarged in 1868--have been elaborately 
decorated, especially the theatre, and additions have been made to 
the library. The members have been specially urged to contribute, 
for reading and discussion at the evening meetings, well authenti- 
cated accounts descriptive of executed works in foreign countries, 
in which it is thought British engineering literature is at present 
somewhat deficient. With regard to candidates seeking admission 
into the Institution, the members of all classes have been reminded 
that personal knowledge of the career and antecedents of every 
candidate is requisite, and only such should be recommended for 
election as are believed to be in every way worthy of the distinc- 
tion, and willing and able to advance the interests of the society. 

THe SHort Time MovEeMENT IN GLAsGow. — A rather im- 
portant dispute has] taken place in the Glasgow engineering 
trade in connection with the inauguration of the short time 
movement. At a conference which was held in February 
between representatives of employers and workmen, to settle the 
question of the fifty-one hours’ wees, it was agreed that the work- 
men, who up to that time had been working fifty-seven hours per 
week, should have a reduction to fifty-four hours, commencing at the 
beginning of March, and that the fifty-one hours should take effect on 
the 1st November. It was that as the engineers 
desired a reduction of their hours of labour, in lieu of an increase 
of wages, they should continue to receive for the short time the 
same wages per week as they had formerly been paid for 57 hours. 
Some time before the 1st of November the employés had come to an 
understanding that they should drop the half-hour at night, but 
on that day many of the more extensive employers insisted that 
it should be taken off in the morning. The result was an imme- 
diate strike in all the works where the workmen’s arrangement 
was not adopted, and a thousand men at least are now out. The 
masters allege that if they agree to the wishes of the men it 
would cause a great deal of inconvenience in the working of their 
establishments, inasmuch as the engineers would have different 
hours for commencing and ceasing labour from their other classes of 
workmen, who continue at fifty-four hours per week. In some 
instances, too, the employers have refused to give the same wages to 
the engineers for the fifty-one hours as they had for the fifty-four —an 
agreement which the latter hold to have been expressly made at the 
spring conference, Delegates from the shops in which strikes 
have occurred held a meeting the other night, and determined 
that they should continue out on strike until their demands are 
complied with. The secretary of the Short Time League was in- 
structed to communicate with towns through 





which deputations would be sent to obtain sympathy and support, 
and it was announced that the workmen in several towns had 


already, unsolicited, sent promises of assistance. 
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RAILWAY MATTERS. 


THE Navan and Kingscourt Extension Line, from Navan to 
ilmainham Wood, was opened on Friday. 

THE directors of the North-Eastern Railway are about to pro- 
ceed immediately with the erection of a new station at South 
Shields, 

THE statutes have been approved of a company formed for the 
construction of railway plant at Taganrog. The Russian Govern- 
ment is doing all in its power to stimulate Russian mechanical 
industry. 

THIRTY-FIVE members of the Grand Council of Aargau, says the 
Swiss Times, have demanded that that body be immediately 
assembled for the purpose of di ing the question of the National 
Railway, concerning which there is much feeling in that canton. 
The districts through which this line will pass are ready to give 
the necessary grants. 

THE North London Tramway Company have reduced their fares 
from the Red Cap, Camden-town, to the Euston-road, from 2d. to 
1d., to compete with the penny omnibuses, The North Metro- 
politan Tramway Company have also reduced the fare from the 
Nag’s Head, corner of Seven Sisters’-road, Holloway-road, to the 
Archway Tavern, Highgate, to 1d. 

THE proposed Mersey Tunnel is making rapid progress. The 
shaft commenced at Woodside in May last is within 9ft. of the 
level of the tunnel floor, and some progress has been made with 





the headings. The lower part of the shaft is through the sand- | 


stone rock, and borings have shown that at least most of the bed 
of the river is also of dry red sandstone. 

Ar the annual general meeting of the Sutherland and Caithness 
Railway Company, held last week at Inverness, the Duke of 
Sutherland (the chairman), in moving the adoption of the report, 
said he had experienced much pleasure in going over the line 
recently and seeing that it was getting on in such a satisfactory 
way. It seemed surprising that a fruitful country like Caithness 
should have been so long a time without a railway, but that would 
soon be remedied. 


THE Honduras Inter-Oceanic Railroad is for the present at a 
standstill. On the Atlantic side sixty-two miles of the line have 
been completed, with bridges, rolling stock, machine and repairing 
shops all in good order. The remaining 107 miles or thereabout 
are surveyed, and the greater part of the materials and plant is on 
the ground. Even steam saw mills are erected in the interior, the 
machinery for which had to be carried up piece by piece on mule- 
back, The great desideratum is the disordered state of the finances 
in relation to this enterprise. 

A VERY extensive range of warehouses and offices is about to be 
erected in Liverpool for the Midland Railway Company. They 
will be used as a receiving-house and booking-office for goods and 
parcels conveyed by the Midland Company. For some time past 
workmen have been actively engaged in preparing the site, and 
some of the foundations have already been excavated, and the 
outer walls are in course of erection. The site chosen is an ex- 
ceédingly central one between Victoria-street and Whitechapel, a 
large area recently thrown open by the town improvements in the 
vicinity. A large staff of workpeople is engaged, and the building 
is to be completed with the greatest possible expedition. 

At a general meeting of preference shareholders in the Central 
Uruguay of Montevideo Railway Company, just held, it was stated 
that the railway is carried up to the river at St. Lucia, and the 
latest advices state that the last girder has been placed on the 
piers, and the bridge will soon be ready for carrying traffic to the 
other side of the river. On the second section beyond the river 
twenty miles are ready for the permanent way, the works are 
making rapid progress, and another section of twenty miles will 
soon be ready ; sixty-eight miles of permanent way materials have 
been provided, and also rolling stock ; the works are being pushed 
forward as fast as possible. Forty miles of good railway exist, and 
a very fair amount of traffic upon it. Peace is established, and a 
better state of things now exists than formerly. 


THE Walsall and Wolverhampton line was opened for traffic on 
Friday. It is six miles in length, and, besides affording a direct 
route between the two important termini, it passes through a rich 
and only partially developed area of the South Staffordshire coal- 
field. The line is to be worked by the London and North-Western 
Company for 50 per cent. of the receipts, but the Midland Com- 
pany and the Great Western Company have also running powers, 
The chairman of the Walsall and Wolverhampton Company is 
the Earl of Lichfield. The line has been constructed by Messrs, 
Brassey and Co., and Mr. James Addison, Westminster, is the 
engineer. It affords a direct route from Wolverhampton to Lich- 
field, Burton, and Derby, and is an important addition to the 
railway communication of South Staffordshire. The proposed 
extension of the new line from Walsall through Sutton Coldfield 
to a point on the Midland Railway a few miles east of Birmingham, 
will, when completed, open up a third route between Wolver- 
hampton and London. 


THE new terminal station of the London, Chatham, and Dover 
Railway on the Holborn Viaduct is making rapid and satisfactory 
progress. The foundation walls on the west side of the line have 
been brought up to the requisite height for the platform on the 
new level, and are now ready for the reception of the iron girders 
which are to span the line running down to Farringdon-street 
station, and upon which the centre of the hotel will rest. Three 
of these girders will weigh no less than 25 tons each. The plat- 
form itself will rest upon a series of archways already built, and 
which will be available for business purposes. On the east side of 
the line the main walls are scarcely in so forward a condition, but 
they are making rapid progress. On the north side of the Holborn 
Viaduct a second new railway station is in course of construction, 
to be called Snow-hill station. This will be accessible by a flight 
of steps from Snow-hil!l, and by another from the viaduct, while a 
passage under the viaduct will connect it with the new main line 
terminal station nowbuilding. Thissmallerstation will be, of course, 
for metropolitan traffic, and will be on the level of the line as it 
now exists between Ludgate-hill and Farringdon-street. Beyond 
shifting the line so far westward as to bring the down rails on to the 
spot now occupied by the up rails, no alteration will be made in 
this line, nor is there any intention of interfering with Ludgate- 
hill station. 


THE report of the Glasgow Tramway and Omnibus Company 
states that during the half-year ending June 30th, 1872, no portion 
of the tramways was opened, The revenue account relates, there- 
fore, to omnibus traffic alone. The first section of the tramways, 
from Eglinton Toll to St. George’s-cross, a distance of two and a- 
quarter miles, was opened for traffic on the 19th of August last, 
and a further section of similar length, from Port Eglinton to 
Crescents, on the 7th ultimo. The traffic upon these sections has 
been satisfactory. The di rs are using their best endeavours 
to get further portions of the tramways opened, and are in hopes 
that the Candleriggs to Bridgeton route will be opened in the 
course of a few weeks. By the construction of the tramways 

reat interruption has occurred along the various routes they 

ollow, which has much interfered with the omnibus traffic. The 
managing director reports that this has had an unfavourable in- 
fluence on the receipts. The company have, under arrangement 
with the contractors, the British and Foreign Tramways Company 
(Limiiel), been working in the meantime the omnibuses and 
horses taken over from various omnibus proprietors, with a result 
of gross traffic receipts umounting to £34,712, which, with the 
sundry receipts of the business, will enable the company to pay a 
dividend at the rate of 5 a cent, per annum for the half-year, 
thus affording good grounds for believing in the profitableness of 


the tramways themselves when the whole system is opened. The 
directors, therefore, recommend a dividend at the rate of 5 per 
cent, per annum for the half-year, carrying forward £598, 





NOTES AND MEMORANDA. 


Mr, Ropert MAtutet, F.R.S., has made a series of experiments 
to determine the degree of corrosion of iron plates in sea water 
alone and in contact with other metals. For equal surfaces and 
equal times, he obtained as results the following :—Iron alone, 
8°63 ; in contact with brass, 29°64; in contact with tin, 74°71; in 
contact with gun-metal bronze, 65°39; in contact with copper, 
42°79 ; in contact with lead, 47°90, 

THE Journal of the Society of Arts states that the mortality 
accounts show a large increase in the number of deaths in Paris, 
the return for the week ending the 20th September giving 875 
against 807 in the previous week. The comparative returns for 
the same week give the following results :—London, 19 deaths per 
thousand inhabitants; Turin, 22 per 1000; Paris, 24 per 1000; 
Brussels, 27 per 1000; Vienna, 30 per 1000; Berlin, 33 per 1000; 
Florence, 34 per 1000; and Rome, 42 per 1000, 

M. EISENLOHR, of Heidelburg, says the Scientitie American, has 
recently translated an ancient papyrus found in a tomb in Egypt, 
which he considers affords abundant proof of the veracity of the 
Scriptures regarding the foundation of the Mosaic dispensation. 
The text of the papyrus is an “‘allocution” of King Rameses III. 
concerning the important events of his reign; it recounts how a 
religious revolution was suppressed, which could be under no 
other leadership than that of Moses, and describes the series of 
events ending in the exodus of the Israelites. It has been known, 
though not on indisputable basis, for some time that Moses was 
| contemporary with Rameses III, and it is believed that the 

reason his writings do not speak of the conquests of the monarch 
| is that they took place during the wanderings in the desert. 


} 
| M. Tresca has announced officially to the Academy of Sciences 
| the adoption of the metre and kilogramme by the International 
| Commission, and, further, that a mixture of ninety parts of 
| platinum and ten parts of iridium, forming the most durable com- 
| position known, has been selected for the standards, which will be 
| tested by the most rigorous rules that science can supply. The 
| congress also impressed the desire that a permanent commission 
| of twelve members, selected from various countries, should be 
V'appointed to carry the above determination into effect. It is pro- 
| posed that a special building shall be constructed to contain the 
| standard metre and kilogramme. It is proposed to make at once 
| thirty copies of the standard metre in the French archives, and 
| then to take the average of these as the standard; it is not 
thought that the differences will amount to sv much as the 
1000th part of a millimetre, or, in round numbers, the 25,000th 
of an English inch. 


A PAPER was read last August before the British Pharmaceutical 
Conference, at Brighton, by Mr. Henry Groves, of Florence, on 
orris root. A small district round the city of Florence seems to 
be at present the chief, if notthe only, source of orris root. The 
plants yielding it are Jris florentina, J germanica, I pallida, and 
the scraped rhizome is the portion of the plant which occurs in 
the market as orris root. Large quantities of these roots are 
used by perfumers, for the purpose of blending with other 
essences, and it is also largely used for tooth powders, and for the 
composition of what is commonly known as violet powder. A 
discussion arose as to whether orris root contains any essential oil. 
Mr. Haselden stated that he had frequently endeavoured to obtain 
this oil by distillation, but had failed to do so. Mr. Umney, 
London, stated that he had distilled many tons of the root, and 
had obtained the essential oil in the form of a fatty substance, 
similar to cacao butter. This substance was yielded in very small 
quantity, and was even more costly than otto of roses ; it possesses 
all the fine aroma of the original root. 








Aw American paper writes as follows respecting the great rise in 
the price of the shipping coals of Great Lritain in a single year : 
**The current rates at the Bristol Channel ports being 33s. against 
11s, a year ago, has not only put a stop to shipments, but turned 
the demand of some of the dependent countries, even British 
possessions, upon the United States. Coal is now being shipped 
to the West Indies and South America, which formerly drew their 
supplies from England, and there are orders here for tonnage to 
load at the provincial ports for the East Indies, and even to 
London ; others have been taken up to load at Baltimore for Rio, 
and at Picton for the River Plate. The British and French West 
India coaling stations now draw their supplies from our own and 
provincial ports, and the export trade in coal is rapidly increasing. 
This is a very curious state of affairs. Cheap iron, coals, anc 
labour have made England what she is; there is nothing of such 
prime importance to England as cheap coal. If she is deprived of 
this, she will lose the very prop to her manufacturing and 

commercial prosperity. The rise in coal means a rise in steam, 

and, therefore, in the price of all goods produced by its aid. It is 
|the same with iron; that metal is necessary for all kinds of 
machinery; the price of it, therefore, is an essential element in 
the cost of machinery, and in the value of goods produced thereby; 
and as coal and machinery are equally useless without labour, a 
rise in it must necessitate a rise in produce. A general advance 
in the price of all English manufactured goods is therefore in- 
evitable, if the advance in the price of coal be maintained; but 
‘it is an ill wind that blows nobody any good,’ and England’s 
loss will be others’ gain. The enhanced value of British goods 
will offer a new opportunity to increase American manufactures, 
As soon as England ceases to be able to undersell her competitors, 
her hold on foreign markets, which is the basis of her commercial 
supremacy, will diminish.” 

THE complete statistics of the manufacture of woollen goods in 
the United States, as returned at the ninth census, for the 

ear ending June Ist, 1870, have just emanated from the 
Census Office, and exhibit the following totals : Of the 2891 esta- 
blishments in the United States, there are in Pennsylvania, 457 ; 
New York, 252 ; Ohio, 223; Massachusetts, 185 ; Indiana, 175 ; 
Missouri, 156; Tennessee, 148; Kentucky, 125; Illinois, 109 ; 
| Connecticut, 108; Maine, 107; Iowa, 85; New Hampshire, 77 ; 
West Virginia, 74; Virginia, 68 ; Rhode Island, 65 ; Vermont, 6 ; 
Wisconsin, 64; Michigan, 54; North Carolina, 52; Georgia, 46 ; 
Maryland, 31; New Jersey, 29; Texas, 20; Utah, 15; South 
Carolina, 15; Alabama, 14; Arkansas, 13; Delaware, 11; Missis- 
sippi, 11 ; Minnesota, 10; Kansas, 9; Oregon, 9; California, 5 ; 
Louisiana, 2 ; Florida, 1 ; and New Mexico, 1. The capital of these 
2891 establishments is reported at 98,824,531 dols. © The number 
of steam engines is 1050, with a horse-power of 35,900, and water 
wheels with a horse-power of 59,332, The number of sets of cards 
is 8366, with a daily capacity of 857,392 lb. of carded wool ; number 
of broad looms, 14,039; narrow looms, 20,144 ; spindles, 1,845,496. 
The average number of hands employed during the year has been 
—of males above sixteen, 42,728 ; of females above fifteen, 27,682; 
of children and youths, 9643. The amount of wages paid to these 
hands during the year is reported at 26,877,575 dols.; the total 
value of the materials used during the year was 96,432,601 dols., 
of which the amount paid for chemicals and dye stuffs was 
5,833,346 dols. There were consumed during the year 17,311,824 Ib. 
of foreign wool ; 154,767,075 lb. of domestic wool ; 17,571,929 Ib. 
of cetton ; 19,372,062 lb. of shoddy ; 2,573,419 Ib. of woollen yarn ; 
3,263,949 Ib. of cotton yarn ; 1,312,560 yards of cotton warp ; 
140,733 lb. of warp. The value of all other materials used was 
5,670,250 dols. Among the productions of these 2891 establish- 
ments are 63,340,612 yards of cloth, cassimeres and doeskins, 
58,965.286 yards of flannel, 1,941,866 yards of felted cloth, 
2,663,767 yards of repellants, 2,853,458 yards of tweeds and twills, 
14,078,559 yards of satinets, 5,506,902 yards of kerseys, 24,489,985 
yards of jeans, 14,130,574 yards of linseys, 1,932,382 yards of 
negro cloth. Number of pairs of blankets, 2,000,439 ; number of 
horse blankets, 58,553 ; number of carriage robes, 22,500 ; number 
of coverlids, 226,744; number of shawls, 2,312,761; number 
of pounds of rolls, 8,683,096, Total value of production, 
} 155,405,058 dols 

















MISCELLANEA. 

One hundred and twenty-one patents have been granted on wind- 
mills in the United States since 1854. 

Messrs. Grorce BuRNAND and Co. are instructed to dispose 
of 8000 fully paid up shares in the Lima railways. They are 
£20 each, and are sold at a premium of £5 per share. The lines 
paid 12} percent. in 1871, and 114 per cent in 1870. 

THE siege train of the future is to be composed of 64-pounders, 
40-pounders, and Sin. howitzers, Of the latter description there 
have been very few constructed of late years, the attention of 
artillerists having more particularly been directed to the perfection 
of the ordinary service guns, but an order has just been received 
at the Royal Arsenal, Woolwich, for thirty howitzers to be at once 
constructed for siege and garrison purposes. 

THE whole of the 35-ton guns ordered to be constructed at the 

Royal Gun Factories, Royal Arsenal, Woolwich, to the number of 
thirteen, have been, or are nearly completed, and the first instal- 
ment will in a few days leave the Royal Arsenal, for service afloat. 
Four which have passed the proof trials at the butts are ready for 
shipment on board her Majesty’s ironclad Devastation, which 
vessel has had her turrets specially constructed for their recep- 
tion. 
Onpers have been received at Chatham directing that no time 
is to be lost in completing the Raleigh, one of the ships building 
at that establishment, in order that a formidable broadside armour- 
clad vessel may be immediately commenced on the same slip. 
Several hundred additional hands have accordingly been placed on 
the Raleigh in order that she may be ready for being sent afloat 
within a few weeks’ time, immediately after which the new vessel, 
the drawings and plans of which have been prepared, will be forth- 
with commenced. 

THE experimental 35-ton gun, the original “* Woolwich Infant,’ 
the inner tube of which sustained an injury under the strain of an 
inordinate charge of powder, has had the tube bored out at the 
Royal Gun Factories, Upon examination the fracture was found 
to have penetrated completely through the steel lining, and the 
gases had therefore operated upon the outer coil of wrought iron, 
but it was highly satisfactory to find that the structure was, not- 
withstanding the failure of the inner tube, in other respects entirely 
unimpaired. A new steel tube is ordered to be inserted, and the 
gun will then be as perfect as ever. 

A prospectus has been issued of the Town Manure Company 
(Limited), with a capital of £500,000 in shares of £10, of which 
£150,000 is to be first subscribed. The object is to work the 
patents of Mr. Manning for the treatment and utilisation of night 
soil, sewage, and town refuse, and a contract has been entered 
into for twenty-one years with the Corporation of Sheffield, having a 
population of 230,000. The Improvement Commissioners of West 
Bromwich, having a population of 50,000, and the Town Council 
of the borough of Poole, Dorset, having a population of 10,000, 
have also agreed to enter into contracts with the company. 

Tue Acting Commissioner of Patents has granted the appli- 
cation of Ross Winans and Thomas Winans, of Baltimore, 
for an extension of their patent for a new style of hulls 
for steam vessels, being what is commonly known as the, cigar 
shaped vessels or “‘cigar steamers.” It was shown in evi- 
dence that the Messrs. Winans, in —~ —; to demonstrate 
the practical utility of their invention, have expended over 
1,000,000 dols., without receiving a cent of remuneration. They 
have built one cigar-shaped vessel in Baltimore, two in England, 
and one in Russia, 

THE Admiralty have at length decided on taking to pieces the 
unarmoured line-of-battle two-deck steamer Bulwark, which has 
for so many years encumbered one of the building slips at 
Chatham Dockyard, on which she has been lying idle since 
1859, As originally designed, the Bulwark was intended to form 
one of the squadron of 9%1-gun line-of-battle ships—a type of 
vessel which has now become entirely obsolete, the Princess 
Royal, one of the last vessels of the class, being about to be 
broken up at Devonport. The timbers of the Bulwark will be 
used in the armour-clad vessels building at Chatham. 

Tue recent increase in the price of coals in England has caused 
orders to be sent to the United States for the shipment of bitu- 
minous coals to places ordinarily supplied from England. This is 
without precedent in the American coal trade. Within a few 
days orders have been sent from Liverpool to Georgetown, on the 
Potomac river, for large quantities of Cumberland coals and other 
bituminous coals of Maryland and Virginia for shipment to Bom 
bay, Point de Galle, Aden, Madeira, Alexandria, Egypt, Rio 
Janeiro, Aspinwall, St. Thomas, Valparaiso, Havannah, and seve 
ral other places. The shipments are to be made mainly in foreign 
bottoms, and business is unusually brisk at Georgetown in conse 
quence, Usually the trade of that port in coals is exclusively with 
the United States’ ports. 

Mr. Ropertson, C.E., has returned from India, having com 
pleted his inspection of the harbour and river mouths of that 
country. The harbours of the Madras Presidency were visited last 
year, and the Madras Government have decided upon carrying out 
the suggested improvements with the least possible delay, and 
have also applied for sanction to construct a breakwater at Madras, 
estimated by Mr. Robertson to cost 14 million sterling, This year 
the harbours of the Bengal and Bombay Presidencies were in- 
spected from Chittagong on the east, to Kurrachee on the west 
coast of India. Mr. Robertson has also recently examined for 
Government the site of the proposed ship canal at l’aumben, 
between Ceylon and India—a subject of increasing importance to 
the trade of Calcutta and Madras, Thirty-four places in all have 
been examined during the last two years. 

PEOPLE unconnected with the northern islands have little 
knowledge of the energy with which business is prosecuted in 
Shetland. At present there are no fewer than six large schemes in 
operation or in progress. There is a copper mine to be worked at 
Sandlodge, some iron mines at Dunrossnhess, some chromate of iron 
quarries in Haaf Grunnie, and a railway from the copper mine to 
the pier at Sandlodge. There is also to be a line of steamers (two 
of which are already building) between Lerwick and the south; also 
a fishing company, four welied smacks for which are being built, 
while four already plough the main. The capital required for 
these extensive enterprises has been raised in the south ; so far as 
we know, there is no Shetland cash in it, but this is of little con 
sequence. If Shetland furnishes a field for enterprise, why 
should not other places provide the necessgry funds? --Orhuey 
Herald, 

THE sewage of the town of Cheltenham, after passing through 
tanks, where a solid matter is precipitated, flows by gravitation 
over a farm of 127 acres, about three miles from the town, which 
has been purchased for the purpose by the town commissioners. 
The farm is divided into seven lots, and is yearly let by auction, it 
being a condition that the sewage liquid shall be applied in the 
discretion of the borough surveyor, under whose management the 
irrigation works are p . With the exception of one lot of 
six acres the farm is ordinary pasture ground, the excepted field 
being laid down with rye grass. The t annual letting of the 
farm was held last week, and a very large company attended 
the auction. The total result of the letting was #315 Is. 6d. 
for the year. The pasture land was let subject to the 
condition that it be mown not more than twice during the year ; 
the rye grass land was subject to no such restriction. The cost 
of the farm to the town of ‘Cheltenham, with the necessary 
irrigation works, was about £18,000. Such part of the liquid 
sewage as is not required on the farm is supplied to neighbouring 
farmers at a chi of 15s. per acre, The example of Cheltenham 
shows that by a fair application of the commercial principle the 
disposition of the sewage of a town may be made a source of profit 
rather than of loss, as Cheltenham is realising more than 4} per 
cent, on its outlay for this purpose, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—Madame Bovveau, Rue de la Banque. : 
BERLIN.—Messrs, A. Asner and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Geroup and Co., Booksellers. 
LEIPSIC.—ALPuHonsE Dtirr, Bookseller. 

NEW YORK.—WI1timer and Rocers, 47, Nassau-street. 





TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. : , 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

L. G.— We do not think your scheme will answer. 

W. F. 8. (Gloucester).— You can find what you want in the back volumes of 
THE ENGINEER. 

H. M.—You can obtain the Act you require through any bookseller, or direct 
Srom Messrs. Eyre and Spottiswoode, Queen's printers. 

8S. A.—The arrangement would work, no doubt, but such a brake would be 
very heavy and expensive, and difficult to keep in order ; dozens of electrical 
brakes have been proposed ; we have no faith whatever in the use of electricity 
Sor such a purpose. 

W. B.—The engine you sketch would not work better in water than air. 
There is no reaction against the water. The arms rotate because of the 

ve on the space opposite the hole through which the steam issues, and 
of exactly the same area as t ifice. 

Naitsea.—The valve is not new; it has been patented, or, at all events, 
invented very often. The gréat objection is that it is next to impossible to 
keep both valves tight, as any difference between the expansion of the spindle 
and the valve box will set one or other valve leaking. 

C. J. P.—Nominal horse-power cannot be defined; generally it means 
different things in different places. Thus, 22 square inches of piston isa 
nominal horse-power in some districts, while another rule gives 12 circular 
inches. The Admiralty rule is to square the diameter of the piston in 
inches, multiply by the velocity of piston in feet per minute, and divide by 
6000 ; the quotient is the horse-power. 





MOWING MACHINE BLADES. 
(To the Editor of The Engineer.) 
Srp,—Can any of your readers inform us where we can 
ends of mowing machine blades and rods stamped out ? 


SIGNALLING THROUGH SUBMARINE CABLES. 
(To the Editor of The Bngineer.) 

Sirn,—Referring to the notice of my paper on “Signalling through 
Submarine Cables,” in your issue of November Ist, I beg to inform you 
that Mr. Varley has since informed me that he has tried the induction 
coil at the receiving of a cable on several occasions, but his success does 
not appear to have been so t as that obtained by myself. 

2 Wilton Villas, Shepherd's Bush, C. K. Wisrer, 

November 6th, 1872. Telegraph Engineer, Madras Railway. 
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SUBSCRIPTIONS: 


Tue Enorvesr can be had, by order, from any newsagent in town or cou: 
at the various rail: stations ; or it can, if preferred, be supplied direct 


way 
on the following terms (paid in advance) :— 
Half-yearly (including dowble number) os «2 «2 £0 14s, 6d. 
Yearly (including two double numbers)... .. «+ £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates, Subscribers paying in advance, 
at rates, will receive THE ENGINEER weekly, and post-free. 

Subscriptions sent by Post-office Order must be accompanied by a letter of 
advice to the publisher. 


from the office 


Remittance by Post-office Order. 
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ADVERTISEMENTS. 

%,* The charge for Advertisements of four lines and under is three shillings ; 

and, when the advertisement is w one inch & See, ae. line after- 

) ni The line averages eight words. When an advertisement 
measures an inch or more the is ten shillings per inch. All single 


— from the country must be accompanied by stamps in 
PR a aan caxxot pe Inserrep uNLess DeLivereD BEFORE Six 0’CLOCK oO” 
Tavuaspay Evewive 1s race Wee. 

*.* Letters relating to advertisements and the publishing department of the 
“paper are to be addressed to the Publisher, Mr. George ld Riche; all 
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PRUSSIAN GUMS. 

Many of our readers have, no doubt, noticed in the 
daily papers some of the statements, quoted from the Bér- 
senzeitung, as to the results recently obtained at Berlin 
with the new llin. Krupp against iron plates. The 
experiments referred to, it should be observed, took place 
in Au last. If the conclusions to be drawn from them 
are of the startling character represented by the Bérsen- 
zeitung, we have all been very remiss to late left the 
matter unnoticed for so long a time. Since Au we 
have sént officers to report on military matters in i 
while the German officers who were present at our autumn 
manceuvres afterwards paid a visit to Shoeburyness. In 





short, the officers of each country have visited the scenes of | 
both English and German trials with the express purpose | 
of learning what has been done, yet it is only late in | 
October that we hear how badly the results we have | 
achieved in this country com with those obtained in 
Prussia two months ago. The fact is that there has pro- 
bably been no year in which such a result would more in- 
fallibly have become known and canvassed than the pre- 
sent, and no period in this year in which this would have 
so certainly and quickly occurred as that between last | 
August and the present time. Are we to suppose that 
German and English artillery officers have suddenly lost 
their powers of observation or the use of their sometimes 
too ready tongues and pens? or would the Bérsenzeitung 

itively conduct us to a mare’s nest? The subject, we 
elt, at all events deserved investigation. We have inves- 
tigated it, and we believe we may say, from what we 
learn from official and private sources, that it is the old 
story of that combination of novelty and truth where what 
is true is not new, and what is new is not true. 

We must not, however, do injustice to our German con- 
temporary. We see no reason to doubt that the state- 
ments as to the Berlin trials were accurate, although they 
do not appear to have been specially noticed and recorded 
in this country, for reasons we shall mention hereafter. It 
is probable, then, that all the information supplied first 
hand, as it were, was reliable ; only the records of English 
experiments used for comparison were so totally wrong and 
imperfect that the deductions from them could not fail to 
be the exact opposite to the truth. We think a few words 
only are necessary to explain the state of the case, and 
inasmuch as we would avoid the example set before us of 
falling - into mistakes when giving results obtained by 
foreign Powers, we will take the German results as given by 
the Bérsenzeitung, comparing them only with what has taken 
place in most cases under our own eyes, and either quoting 
official reports or giving records which we took and measure- 
ments which we made with our own hands at the times and 
places of the trials. According to the Bérsenzeitung, then, the 
llin. gun, with a success exceeding “all expectation,” has 
driven its shot through “a 12in. solid plate, a wooden 
backing of 26in., and an inch plate or skin,” after which it 
had “a considerable amount of force left init.” We do not 
hear at what range this took place, which is an important 
element in the question, but we understand that 100 yards 
is the one generally adopted, and report says that a 
charge of about 70]b. was employed. We speak, how- 
ever, subject to correction, for the fact is that we 
cannot learn that official or other records exist as to this 
experiment in this country, the probable reason being that 
it was not considered that there was anything of such spe- 
cial significance as to deserve to be recorded by us. Be this 
as it may, we have accepted the facts as represented by our 
German contemporary, and proceed to give the results 
obtained here most nearly bearing on the question. 

Our own llin. gun about July, 1871, fired four rounds 
against a structure known as No. 33 target, at Shoebury- 
ness, consisting of Sin. iron, 6in. wood, 5in. iron, 6in. wood, 
and ltin. of skin. The range was 200 yards. Three rounds 
were fired with charges of 85 Ib., and the last with 75 Ib. of 
pebble powder—one shell and three shot being used. In 
every case the projectile completely penetrated the target 
and passed on, and, this being so, we presume we may 
safely add, in the words of our German friends, that “ it 
had a considerable amount of force left in it.” Indeed in 
one instance we can speak more definitely, for a deep 
indentation was made by the shot’s point in a plate some 
distance to the rear and in the line of fire. 

We are next informed that the Krupp 10in. gun is 
expected to = the same target as the llin. This is, 
however, only an expectation, based on the assumption cf 
an increase of charge not yet determined, to which is added 
as a crowning triumph that the 12in. Krupp is expected to 
drive its 660 lb. projectile through plates from 15in. to 16in. 
thick. Our readers will find recorded in THE Encineer of 
June 28th the actual effect produced by our 12in. 35-ton 
gun against the above-mentioned No. 33 target strength- 
ened by a front plate 4in. thick, on June 20th last. We 
may here state briefly that the projectile fired with a 
charge of 1101lb. of pebble powder at a range of seventy 
yards, drove its head and shoulders through 184in., of iron 
and 12in. of teak. Asa shell the effect was less, but the 
conditions of the question were complicated by the intro- 
duction of an air space. 

With regard to the Glatton experiment, quoted by the 
Bérsenzeitung as a test of power of penetration, we must 
not omit to point out, as has already been done in the 
columns of the Pall Mall (azette, that the 12in. gun em- 
ployed was not the 35-ton, or 700-pounder gun, but that 
weighing 25 tons, and discharging a 600 lb. projectile ; this, 
with a charge of 85 1b., at a range of 200 yards, it drove to 
a depth of 20hin., that is, through 14in. of iron and 6hin. 
of oak, Leaving the region of results actually obtained, 
and adopting calculation in order to assimilate conditions 
more closely with those of the German experiment, we 
may refer our readers again to our diagram of May 17th 
last, assuming, as we have generally done, that for very 
thick targets, 8in. of wood backing corresponds roughly to 
lin. of iron, and that such an addition to a structure with 
plates exceeding 10in. thick, requires an additional force 
of from 15 tons to 20 tons per inch circumference to 
penetrate it. Proceeding, then, on this principle, the Ger- 
man target of 12in. plate, 26in. backing, and lin. skin, 
exceeds the A, line, or thin portion of the Devastation, 
&e., by 8in. of wood, against which the Devastation 

a superiority of }in. in skin, leaving the German 
target a total advantage of 4in. of wood, representing 
about 10 tons per inch circumference. Taking such a target, 
then, at about 150 tons penetrating figure, and tracing it 
in, opposite our guns on the diagram—an operation any 
reader can perform for himself—we find that the 35-ton 
12in. gun penetrates it at 2450 yards, the 25-ton gun at 
1170 yards, the 1lin. gun at 1200 yards, and the 10in. gun 
at 480 yards. The last-mentioned piece of cndaunes ies 
a a charge of 701b. It is quite clear, then, that what- 
ever the Germans expect from their 10in. gun at 100 yards, 
the corresponding one in our service would make short 





work of their target at such a range, having, in fact, 
16 tons per inch circumference to spare over and above 
bare penetration. 


THE SEWERAGE OF LEICESTER. 


_ Ar the present moment the condition of Leicester, an 
important manufacturing and industrial town in the Mid- 
land district of England, with a population of a hundred 
thousand inhabitants, is one which, in hackneyed terms, 
“ought to be seen to be believed.” Any stranger on be- 
holding the state in which the town and neighbourhood is, 
would imagine that there was no such thing as a sanitary 
law or provision in the whole code of our legislative enact- 
ments. The fields in the vicinity of the town are inundated 
to an extent which obliterates every trace of the natural 
course of the river; the cellars are flooded ; and thousands 
of tons of sewage refuse and solidified sludge lie deposited 
near the site of the Borough Sewage Works waiting for 
the purchaser who never comes. Anyone who is desirous 
of witnessing the utter and unequivocal failure which has 
attended the attempt to deodorise and disinfect sewage, 
and to convert it into a saleable artificial manure, should 
go to Leicester. There are numerous other places where 
the same result may be seen, but fortunately, in the interests 
of the ratepayers, not on so large a scale as at that town. 
As all endeavours to treat the sewage in any manner are 
now in abeyance, it finds its own way into the surrounding 
floods, and of course the water with which the lower parts 
of the town are inundated must be in a greater or lesser 
degree contaminated by it. There is only one thing 
which could add to the present deplorable state of affairs, 
and that would be that the water supply should be drawn 
from wells. Happily for the inhabitants, especially those 
of the poorer class, Leicester is not dependent upon a source 
of this nature, but draws a plentiful and pure supply of 
water from a reservoir situated several miles fem the town. 
The waterworks of Leicester are fine specimens of engineer- 
ing, and bear testimony to the skill and ability of their 
designer. They form, in fact, a strong contrast to the now 
abandoned sewage works ; and are as complete a success as 
the latter are a failure. It will be interesting to give a 
brief résumé of the whole sewage question in connection 
with the town of Leicester, and to notice the plans put 
forward to remedy the existing evil. 

The present disused works, with their expensive pumping 
machinery, filtering tanks,and drying rooms, were originally 
designed to treat the sewage in accordance with the plan 
proposed by Mr. Wicksteed. This consisted in pumping 
the sewage into tanks and treating it with lime, and the 
treatment formed the subject of a patent. It was during 
the operation of this treatment that the well-known “ Lei- 
cester bricks” were manufactured. The manufacture was 
simple. The liquid sewage was forced by hydrostatic 
— into chambers lined with woollen cloths, grooves 

ing provided for the effluent liquid to escape by. The non- 
fluid constituents of the sewage were left behind, and turned 
out of the chambers in the form of more or less solid blocks. 
A few years subsequently, when it was plain to the corpora- 
tion of Leicester that some other means must be devised 
to get rid of the sewage, and also to prevent the 
periodical inundation of the Soar, and consequent flooding 
of the lower portions of the town, it was decided to “ call 
in an engineer,” as the phrase goes. Mr. Hawksley, 
accordingly laid out a scheme which was mainly directed 
towards the improvement of the river. There can be no 
doubt that this “ flood scheme,” as it was called, would have 
greatly relieved the land, and the sewers would have been 
able to discharge at a lower level, which would be a great 
— gained. On the other hand, pumping would still 
1ave to be resorted to; but as the machinery was already 
available for that purpose, the usual force of this objection 
was very much mitigated. It was estimated that the total 
cost of carrying out the flood scheme would amount to 
considerably over a hundred thousand pounds. Another 
plan of relieving the town from its present unenviable sani- 
tary condition is that proposed by Mr. Baldwin Latham, 
and is one which has the merit of being much less expen- 
sive than the flood scheme, and of dealing more satis- 
factorily with the sewage of the town. At the same 
time we are bound to admit, from our own personal 
knowledge of the locality, that if the river be left in the 
condition it has been in hitherto, and if it be free to inun- 
date the country at will, it must interfere with any system 
of sewerage that may be devised. It is, nevertheless, quite 
possible to consider the merits of a sewage scheme in itself, 
without any reference to the state of the river. Mr. Latham 
proposes to construct a main intercepting sewer about half- 
way up the town, and to adopt the principle of sewage 
irrigation. Upon this plan the sewage of the upper portion 
of the town would be conveyed away by gravitation, and the 
necessity for pumping would be restricted tothe lower portion. 
The present pumping power could be rendered available 
for the pu , and the existing Wicksteed tanks and sheds 
could, no doubt, be turned to some useful account in con- 
nection with the project. To effect the utilisation of the 
sewage of Leicester by irrigation would require an area of 
not less than a thousand acres of land, which can be obtained 
in the neighbourhood. Excluding the cost of the land, the 
expense of this scheme would about £23,000. One 
advantage of it is, that it is not the less calculated to be of 
benefit to the town, whatever principle of dealing with the 
sewage may be adopted. In any case the town must be 
properly drained, which it is not at present; and whether 
the sewers discharge their contents into tanks or over fields 
does not affect their efficiency as drains, They can perform 
their duty properly without any reference to what mes 
of the liquids which pass through them. The removal of 
all sewage and refuse matter from human habitations is 
the first step to be accomplished by any comprehensive 
plan of sewerage. The disposal or utilisation of the sewage 
subsequently, although a question of great importance, 
must always be regarged as subservient to the other, which 
is for primary consideration. 

Like all towns in which the efficiency of the drain- 
age depends hy an old and very imperfectly designed 
and constructed system of drains and sewers, Leicester 
suffers from the want of modern improvements. Sanitary 
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reform has not yet prevailed there to any great extent, as 
may be readily imagined from the picture the town presents 
at the present time. Moreover, in common with other 
places in which the population is rapidly increasing, the 
defects of a system of sewerage which at the best was inade- 
quate to the task it had to perform, are becoming daily 
more severely felt. Unfortunately, too, the manufacturing 
and industrial portions of the inhabitants are debarred from 
residing in the higher and more healthy part of the town, 
and therefore their continually augmenting numbers serve to 
overcrowd the lower part, and to aggravate the existing evil. 
Clearly the duty devolving upon the local authorities is to 
put an end to the present state of affairs, and to place 
matters in a more satisfactory condition in a sanitary point 
of view. The great question, and one which they do not 
appear able to solve, either through their inability or dis- 
inclination to undertake the work, is, What is to be done ! 
In the interests of the ratepayers another outlay of some 
£50,000 or £60,000 cannot be incurred without a certainty 
that the works and process for which it may be provided 
shall answer the intended purpose. How is this to be 
insured? As it is the authorities are in a complete fog 
about the matter. They are willing enough to take some 
steps towards remedying the evil, but what are those steps 
to be? The results already obtained by any of the known 
methods for manufacturing an artificial manure are by no 
means of akind that would justify them in incurring a large 
expenditure, especially after the failure they have themselves 
witnessed, As to the numerous patents taken out for the 
treatment of sewage, it may be stated that, with very rare 
exceptions, #iey are not worth the parchment they are en- 
grossed on. They wouldnot hold water legally fora moment; 
the majority of them are simply old methods revived, as a 
search in the records of the Patent-office will plainly prove. 
One well-known method bases its claim to efficacy on the 
foundation that it was, in fact, derived from divine 
authority. Considering what a small amount of publicity 
is frequently held to be sufficient to invalidate a patent, 
the question may be fairly asked, whether a particular 
method for effecting a certain purpose can be validly 
patented, when it was known to the public so far back as 
the days of Moses and Joshua. The truth is, with respect 
to a number of these patents, that nobody cares to interfere 
in the matter. So many difficulties and failures have 
attended the attempt to produce any tangible results from 
their practical application, that the owners, or rather re- 
puted owners, are welcome to their bargain. There is one 
plan of dealing with the solid or semi-solid residue of raw 
sewage which has been recently introduced, which promises 
to prove useful. This is the plan of General Scott. 
One great merit of this method, of which we shall have 
more to say on a future occasion, in our opinion is, that it 
does not pretend to accomplish wonders. General Scott 
does not promise to produce by his plan a valuable arti- 
ficial manure, worth ever so many pounds per ton, nor 
does he assert that the etiluent water will possess that 
degree of purity which would enable it to be discharged 
into a stream, in accordance with the standard laid down 
by the Rivers Pollution Commissioners. But he does pro- 
pose to convert by his method the solid sewage residue into 
a material that will, after paying the expenses of manu- 
facture, leave some profit; and whether he may be mis- 
taken or not in his anticipations, the plan should be fairly 
tested on a large scale. It certainly offers an excellent 
opportunity for the authorities of Leicester to get rid, on 
very cheap terms, of the tremendous sewage heap which 
has accumulated in the neighbourhood of the town, which 
in summer must be a source of considerable danger to the 
health of the inhabitants, As Mr, Wicksteed’s works 
are available, a large portion of the expenditure neces- 
sary in undertaking such an operation has been incurred, 
and all that remains to be done would be to effect such 
alterations and modifications as might be requisite to 
adapt the premises for the carrying out of a process 
different from that which has been tried and proved unsuc- 
cessful. 

During our visit to Leicester we were given to understand 
that some arrangement had been entered into with the Phos- 
phate Company, under which the company were to have 
the free use of all the premises and machinery, and receive 
besides £1000 per annum from the local authorities for 
dealing with the sewage of the town, in accordance with 
their own particular method. If this arrangement has 
been entered into it is to be hoped the Phosphate Company 
will be more successful than their predecessors. About 
this we have our doubts. From our own impressions, the 
company who have been favoured with this valuable “ con- 
cession ” do not seem to be in any great hurry to commence 
earning this £1000 per annum. With the exception of 
the presence of some bags of “ phosphate” in one of the 
drying rooms on the premises, there did not appear, a 
fortnight ago, to be any indications of the practical carry- 
ing out of the phosphate or any other process. Things 
were in this respect at a dead lock, and seemed likely to 
remain so. Whatever plan of proceeding the authorities of 
Leicester may eventually adept with regard to the present 
deplorable condition of the drainage and sewerage of their 
town, there is one task which they ought to perform as 
quickly as possible. It is the removal of the large heap of 
accumulated sewage on the site of the sewage works, to 
which we have already referred. It is abundantly plain 
that no one cares to come and take any of it away, although 
it has been rated by those who are supposed to know some- 
thing about its value at £5 or £6 per ton. The authori- 
ties, in the meantime, would be glad to get as many 
shillings, or even as many pence for it. It is equally clear 
that it will not remove itself, and its presence can only be 
detrimental to the sanitary welfare of the townspeople. 
The authorities should set to work to remove it at once. 
There is no use in standing and looking at it, for the longer 
they look the less they will like it. If they are in doubt 


how to go about the task, we will tell them. Let them geta 
sood portable engine, and a couple of sets, or as many as may 
ye necessary, of Melburn’s apparatus, and triturate and dry 
the material, and then convert it into cement by General 
Scott’s process. It is quite possible that there may not be 
any extravagant return, in a remunerative sense, as the 





result of this operation, but it will be certain to pay its 
own cost, and in all probability leave a fair margin of 
profit. From the fact that no farmer nor agriculturist will 
touch the solid residue as it is, it would not make an 
artificial manure of any value, unless it were strongly 
fortified, which would be a ruinous speculation. It can, 
however, be made into cement, and thus something tangible 
and saleable can be obtained from it by this method. At 
any rate this great mass of solid sewage refuse ought not 
to be left where it is, and the local authorities are the 
persons upon whom devolves the duty of getting rid of it 
in some manner or other. 
SAFETY 

Sixce the publication of an article on safety valves in 
our issue for Oct. Isth we have received several communi- 
cations on the subject which deserve attention. It will be 
remembered that after giving the results of certain experi- 
ments conducted by M. Burg, of Vienna, some ten years ago, 
we stated that we should not attempt to give any definite 
theory in explanation of the facts. One or two of our 
readers have received this statement with dissatisfaction, 
and assume that we are in a measure bound to supply a 
theory to explain M. Burg’s results. To this assumption 
we object altogether. We do, indeed, hold certain opinions 
concerning the action of safety valves, and those opinions 
may be thrown into the form of a theory; but we could not 
put it forward as a conclusive and satisfactory explanation of 
the whole problem. Weare, no doubt, in a sense bound 
to explain facts when we possess all the requisite data for 
an explanation, but these data are practically lacking as 
regards safety valves. The subject is one about which very 
very little accurate experimental knowledge exists. Our 
readers would, indeed, we venture to think, be far better 
employed in trying a few simple experiments and supplying 
us with the results, than in writing to ask for explanations 
of facts, or apparent facts, involved in difficulties which at 
present neither we nor any one else can solve satisfactorily. 
We cannot too highly commend the part which Mr. Strype 
has played in the matter ; and a comparison between the 
results he has obtained and those published by M. Burg 
will be found instructive. Mr. Strype’s letter will be found 
at page 321, accompanied by a small sketch, showing the 
general arrangement of the safety valve he used in his 
experiments, and a drawing of the valve and its seat full- 
size, prepared with the greatest care from a tracing courte- 
ously sent us by our correspondent. 

It will be seen that although our correspondent is to a 
certain extent right in assuming that there is a difference 
between the results of his experiments and of those made 
by M. Burg, there is, nevertheless, a remarkable similarity | 
between them, in some respects, M. Burg, with a pressure | 
of 121b. got a lift of 5); ef an inch, or 02777, whereas | 
Mr. Strype’s valve rose ‘177in. with 13 1b. ; with 20 Ib. 
M. Burg’s valve lifted 02083, but Mr. Strype’s valve | 
rose ‘116in.; with 35 lb. M. Burg got a lift of but ‘01851, 
while Mr. Strype’s valve rose ‘107; and, lastly, M. | 
Burg’s lift for 45 1b. is but <4, or ‘01162, while Mr. | 
Strype’s rise is ‘089. It is clear, therefore, that the valve | 
used by our correspondent gave a much larger area of | 
delivering surface than that used by M. Burg; hence it is 
obvious that there is no fixed relation between the lift of | 
a valve and the steam pressure, these two alone being } 
considered, and we cannot find that M. Burg main- | 
tained that such a definite relation existed. In so far | 
as Mr. Strype’s valve gave a much greater amount of | 
lift than M. Burg’s did, it is obvious that there is a 
wide discrepancy between the results obtained by the 
two experimenters; but, nevertheless, it will be seen 
almost at the first glance, that Mr. Strype’s experiments 
directly confirm the accuracy of M. Burg’s as regards the 
statement of the latter gentleman that the lift decreases 
as the pressure increases. In Mr. Strype’s experi- 
ments we find that the valve lifted less by ‘O6lin. 
with 23}1b. pressure, than it did with 13lb. When 
the pressure was increased to 35]b. the valve lost 
‘009in. more of its lift, and when the pressure was 
brought to 45]b. the lift was further reduced by 
‘018in. It is impossible to establish any law of reduction 
of orifice from these few figures. They simply prove 
that the area of escape diminishes with the pressure, 
and in a more rapid ratio than can be compensated for by 
the increased rate of discharge due to the augmented pres- 
sure, as we pointed out in our impression for Oct. 18th. It 
will be seen that when the valve was loaded to 
10 Ib. the pressure increased to 13 lb. or ‘3 of the true 
load in excess. When the valve was loaded to 20 Ib. the 
pressure rose to 234 1b., or say ‘17 of the true load in excess, 
When the load was 30 1b., the pressure rose to 35 Ib., 
or to ‘166 more than the true load, and when the load was 
40 Ib. per square inch the pressure was 451b., or ‘125 in 
excess of the true load. There is an apparent want of 
agreement between the pressures and the orifices of dis- 
charge in these experiments which deserves further inves- 
tigation, provided the results are found to be generally 
contirmed by further experiment. 

On the whole, the experiments detailed by Mr. Strype 
confirm the results obtained by M. Burg, and the discre- 
pancies can be explained, we believe, by the difference in 
the form of valve used by the two gentlemen, That used 
by M. Burg was of the ordinary type with a flat base 
whereas it will be seen that Mr. Strype’s valve was dished 
below. Our correspondent would do good service by ex- 
tending his experiments a little further. Retaining th 
same valve and seat, we would ask him to fill up the cavity 
in the base of the valve with hard wood, and note the 
result, and then to lengthen the valve downwards by 
adding discs, say a fourth of an inch less in diameter than 
the valve seat, and to note the result. It would also be 
interesting to try the converse experiment, and to. make 
a valve in the form of a hollow cylinder some six or eight 
inches deep, the lower edge at the open end of the cylinder 
inverted on the valve seat, constituting the valve face. We 
can hardly expect Mr. Strype to take the trouble of trying 
this last experiment, but some others of our readers who 
have time and opportunity may, we hope, be induced to 
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make such an experiment. 





In aa to frame even a rough approximation to a 
theory of the safety valve, it will be nec to examine 
all the facts at our disposal, and unfortunately these 
are extremely few. That the pressure rises much above 
that proper to the load is the most important perhaps. 
The first point to be settled is this—is the increase 
of pressure caused by a diminution of the force tending to 
raise the valve, or is it due to an increase of load? Both 
theories are held. Thus it is assumed that the steam in 
rising is directed to the circumference of the valve, and 
that there is, consequently, a direct loss of pressure imme- 
diately under the valve body. Others assume that the 
pressure under the valve body remains unaltered, but that 
the outward rush of steam between the valve face and the 
seat tends to create a vacuum, and that the pressure of the 
air then comes in as a load and tends to hold the valve 
down. We have been asked to give our opinion on the 
matter, and it is simply this :—That speculating and theo- 
rising on a point that can be set at rest only by direct ex- 
periment is utter waste of time. Leta good safety valve, 
say 3in. diameter, and with the smallest practicable seat, be 
fixed to the top of a short length of pipe of ample dimen- 
sions. It will be very easy to fit an accurate pressure 
gauge to the top of this valve. Let the pipe connecting 
the gauge with the valve be so arranged that it can be made 
only just to come through the lower face of the valve, or 
to extend below it one, two, or more inches. ‘The precise 
pressure can then be ascertained, not only immediately 
under the valve, but at every point within a foot or so of 
it. Of course allowance must be made for the weight of 
the gauge, which should be large, delicate, and accurate. 
It will not do to fit pipes on the sides of the valve seat. 
The gauge must be placed on the valve itself. The ex- 
periment is easily made. When the results have been 
made known a great step will have been made toward the 
establishment of a theory of the safety valve; until then, 
theory, as regards safety valves, can have little value. 

It may interest some of our readers if we state here that 
the Board of Trade, without waiting for the invention of 
a new valve, have actually consented to the abolition of 
dead weights, and certain firms are now authorised to fit 
ships with spring loaded safety valves only if they think 
proper, We are pleased to find that the Board of Trade 
are not absolutely unteachable. 








INSTITUTION OF MECHANICAL ENGINEERS. 

THE general meeting of the members of this Institution was held 
on Thursday, the 3lst October, in the lecture theatre of the Mid - 
land Institute, Birmingham ; Mr. C. William Siemens, D.C.L., 
F.R.S., president, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, several new members were elected, and the 
officers of the Institution were nominated by the meeting for the 
next annual election. 

The first paper read was ‘‘ On the Ejector Condenser for Steam 
Engines, dispensing with an Air Pump,” by Mr. Alexander Morton, 
of Glasgow, communicated through Mr. Frederick J. Bramwell. 
In this condenser the exhaust steam escaping from the engine 
cylinder after each stroke is so directed through a discharge nozzle 
as to unite in a jet with the injection condensing water, by which 
it is itself condensed, having tirst, however, imparted a sufficient 
velocity to the combined jet for enabling this to issue direct into 


| the atmosphere in a continuous stream ; the contents of the con- 


denser, both water and air, are thus ejected without the use of the 
ordinary air pump, and at the same time without impairing the 
vacuum maintained in the condenser. This result is obtained, 
however low the pressure may be to which the steam is expanded 
before the exhaust from the cylinder takes place ; and the effect is 
produced by taking advantage of the high velocity at which the 
exhaust steam ,and the injection water flow into a vacuum, the 
amount of moving force in the combined jet of water and steam 
being found to be sufficient to carry all the water and air completely 
out of the condenser into the hot well. The injection water is 
made to enter the condenser in the form of a central jet through a 
conoidal nozzle, and the exhaust steam is delivered through an 
external nozzle of similar shape, so as to form an annular jet of 
steam surrounding the water jet ; the steam immediately becomes 
mixed with and condensed by the jet of cold water, and imparts 
its own moving force to the combined jet. The jet is then received 
in a discharge tube leading to the hot well, the tube gradually 
expanding towards its outer extremity, so as to diminish the 
voheditar of the current passing through it. Theissuing jet is not only 
ejected into the atmosphere while the pressure inside the condenser 
is maintained very much below that of the atmosphere, but when 
the exhaust steam is at about atmospheric pressure it is also 
capable of lifting the condensing water from a lower level of 
several feet, or of delivering the discharged water to a corre 
spondingly higher level above the condenser. When the injection 
water is not supplied by a head pressure, but has to be raised from 
a lower level, the working of the condenser is started in the first 
instance by means of a temporary jet of boiler steam delivered in 
the centre of the water nozzle, whereby a suflicient vacuum is 
created to raise the injection water and start the combined jet ; 
the boiler steam is admitted through a small piston valve, which is 
closed by atmospheric pressure as soon as the vacuum is formed 
within the condenser, and opens again in the event of the vacuum 
ever becoming impaired from any cause; in this way the con- 
tinuous action of the water jet is insured entircly by self-acting 
means. In the case of a pair of engines es at right angles, a 
second steam nozzle is provided in the condenser, through which 
the exhaust steam from the second cylinder is delivered in the form 
of a second annular jet, surrounding the combined jet already 
formed by the steam from the first cylinder ; the nozzle of the 
first annular steam jet effectually separates the two steam jets 
from each other, and prevents the vacuum in either cylinder from 
being interfered with by the alternate discharge of the exhaust 
steam from the other cylinder. A large number of ejector con- 
densers are now at work, some of which have been in use for several 
years ; and they have been applied with success to the different 
classes of stationary engines. As the condenser contains no parts 
in motion, the speed of the engine is not limited by the difficulty 
which attends the working of the air-pump of anordinary condenser 
beyond a moderate speed ; and being very simple in construction, 
the ejector condenser is found to be very durable, and to keep in 
continued work without requiring any attention or repair, and it 
does not require any larger. supply of water than an ordinary 
injection condenser. Indicator diagrams were exhibited from 
engines provided with the ejector condenser, showing the 
sonata good vacuum thereby maintained in regular working. 
The next paper was “On the Working of the Improved Com- 
und Cylinder Blowing Engines and Howard Boilers at the 
Sochauier Ironworks, Middlesbrough,” by Mr. Alfred C. Hill, of 
Middlesbrough. The engines, which have now been at work more 
than a year with very successful results, supplying blast to two 
furnaces, consist of a high-pressure non-condensing engine and a 
ely pa condensing engine driven by the exhaust steam from 
the high-pressure engine; they are of the vertical direct-acting 
kind, and are coma together with cranks placed directly oppc- 
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site to each other, with a very light fly-wheel for carrying them 
over the centres, This arrangement removes the liability to break- 
age that occurs in blowing engines when a pair of cylinders 
are coupled at right angles and controlled by a heavy fly-wheel ; 
with the cranks opposite, the two engines balance each other, and 
the steam is expanded in both cylinders in the most advantageous 
manner, The blowing cylinder is immediately beneath the steam 
cylinder of each engine, the same piston-rod passing through both ; 
and the inlet and outlet valves are leather flap valves, arranged in 
such a manner as to give an unusually large area of passage, and to 

uce to a very small amount the clearance at the ends of the 
blowing cylinders, The steam slide valves are balanced valves, on 
Dawes’ plan for taking off the pressure by having movable 
annular back plate, which is connected to the valve by means of a 
thin flexible steel diaphragm ; these valves have been found to work 
satisfactorily, and being relieved of the greater part of the pressure 
under which unbalanced slide valves have to work, their use is 
attended with a saving in wear and power. The engines run with 
remarkable smoothness and regularity, and the pressure of blast 
at the furnaces is very free from fluctuations; they continue 
working three weeks at a time without stopping. Indicator 
diagrams were exhibitedfrom both the steam and blowing cylinders 
of the engines when running at their usual speed, and also from 
the blast main, showing that the pressure of the blast is very free 
from fluctuations, and that the power utilised in the blast is as 
much as nine-tenths of the total power of the engines. The Howard 
boilers consist of a series of nearly horizontal wrought iron 
tubes, Yin. in diameter, arranged in vertical rows, those 
in each row being closed by caps at the front end, and connected 
at the back end by a vertical tube, to which they are attached by 
screwed joints. The tubes are set with a slight downward inclina- 
tion towards the front end, and the top tubes form the steam 
space, from which the steam passes off into an external steam 
receiver. No internal circulating tubes are now employed, but a 
short arched plate is fixed over the aperture of each tube inside 
the vertical tube at the back end of the boiler, to facilitate the 
separation of the water entering the inclined tubes and the steam 
escaping from them. ‘The feed water is introduced at the front end 
of each of the bottom tubes. The boilers are heated entirely by 
waste gas from the blast furnaces ; and in addition to the blowing 
engines they furnish steam also to the pumps supplying water for 
the works to the furnace lift, and to a Co steam-ram lift for the 
calcining kilns; notwithstanding that the latter necessarily takes 
a large quantity of steam suddenly, the boilers are found to prime 
very little. They have proved so satisfactory in working that new 
boilers of the same construction are being adopted for the exten- 
sion now in progress of the Lackenby works. Specimens were 
exhibited showing the construction of the screwed joints at both 
ends of the horizontal tubes in the boilers, 

The last paper was ‘‘ On an Improved Construction of Tool for 
Turning Metals at Increased Speed,” by Colonel Clay, of Liverpool. 
This tool has one or more holes drilled through it up to its cutting 
edge, through which a jet of water is delivered underneath the 
shaving that is being cut, and upon the cutting edge of the tool, for 
keeping it cool in working. By this means the tool is much more 
effectually cooled than by the ordinary water jet dropping upon the 
upper surface of the shaving, in which case little or no water 
reaches the point of the tool itself. The result of cooling the tool 
by delivering the water jet direct upon the cutting edge is that the 
surface speed of the tool can be increased four times in heavy cuts, 
and light cuts can be taken at as much as eight times the speed 
that is usually practicable with ordinary tools, without any risk of 
the temper of the cutting edge being destroyed by overheating. 
Specimens were exhibited of the tools drilled for supply of water 
to the cutting edge, which had been tried for both light and heavy 
cuts with complete success, at greatly increased speeds of working. 

The meeting then terminated. 





AMSLER’S PLANIMETER.* 

THIS machine, for measuring the area of any figure, however 
irregular, by the mere passage of a tracer round about its peri- 
meter, has now been in use for some years; but, so far as the 
writer is aware, no easily intelligible statement of its principles of 
action has ever been made public. Although no doubt the mere 
construction of the planimeter is now generally known, it may 
enable the explanation which is about to be offered to be more 
easily followed if a sketch of the actual machine as at work upon a 
map be given here (see Fig. 1). 

Assume the planimeter to be anchored by its point X, and the 
tracer T to be at some place, say A, on the circumference of the 
area to be ascertained, and assume the indices on the first wheel 
R and on the second wheel s to be at zero, and that then the 
tracer T be carried along the perimeter of the area in the direction 
. of the arrows (with the sun); the indices will give a reading of four 
figures, which will represent square inches and two places of 
decimals of inches. 

This movement of the indices is effected by the wheel R, the 
edge of which bears upon the paper, so that as the tracer T is made 
to go round about the figure to be measured the wheel R, from its 
contact with the paper, receives rotary motion, and, by means of the 
worm pinion L and worm wheel, communicates a diminished 
motion (one-tenth) to the horizontal wheel s. The circumference 
of the wheel R is *‘ divided,” and it works against a vernier at y, 
the horizontal wheel s gives “‘tens” in square inches, the larger 
divisions on the travelling wheel R “‘ units,” the smaller divisions 
on that wheel “‘ tenths,” and the vernier “ hundredths” of square 
inches, All that has to be done for ascertaining an area is to read 
the indices after the machine is- anchored and the tracer is put to 
the starting point ; but before it is started, to book the reading, 
to re-read after the circuit of the figure has been made, and then 
to deduct the first reading from the second; the remainder 
gives the area (in square inches and decimals) of the particular 
figure. 

“The foregoing being briefly stated, the construction, the manner 
of using, and the result of that using of the planimeter, it now 
remains to endeavour to show, as intelligibly as possible, why it 
is that such an implement, by merely following the boundary of 
a figure, should give with absolute accuracy the area of that 
figure. 

eSnch a proposition at first sight appears to involve an impossi- 
bility. One is in the habit of saying, and of most truly saying, 
that there is no fixed relation between perimeter and area ; and of 
saying moreover (and also truly) that not only is this the fact when 
areas of great irregularity are dealt with, but, as regards direct 
proportion, it is also the fact when the most regular figures 
(figures in all respects the same, except in their actual size) are 
under consideration ; for it is as true that the circumferences of 
perfectly regular figures, like circles, bear no more fixed direct 
»roportion to the areas of those circles, unless the exact size be 

nown, as it is true that the coast line of Norway, indented with 
its deep fjords, bears no more relation to the area of that romantic 
country than the perimeter of a prosaic rectangular portion of the 
United States bears to the square miles of prairie contained within 
it. These things being so, it does, as has already been said, seem 
at first sight most absurd to endeavour to obtain from the traverse 
of a perimeter, be that perimeter the most regular imaginable 
(and if possible still more absurd when that perimeter may be the 
most ii imaginable), the correct area contained with it, not 
merely in terms of the perimeter, but in a definite standard 
measurement, such as square inches. 

As a preliminary to the Sen of the action of an elemen- 
tary planimeter, let the results of the moving of a plain cylinder in 
contact with a flat surface, and under certain varying conditions, 
be considered. 

Assume a cylinder as A in Fig. 2, and that it is intended to 
move that cylinder — with itself in the direction shown by 
the arrow over the length xy. The cylinder may be, first, at right 
angles to the direction in which it is to be traversed, as in A A}, 
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If under these circumstances the cylinder be moved from x to y, 
and brought into the position as dotted at A', the motion will be 
entirely one of rolling, without any sliding whatever, and if there 
were upon the surface a trace xy of ink, capable of making a mark 
upon the cylinder, there would be found circamferentially upon it, 
when it had reached the new position, a line, the length of which 
would be equal to zy. Secondly, the cylinder may be placed with 
its axis parallel to the direction of motion as at A A®*, then no 
rolling action would take place, but the cylinder would simply 
slide endways upon the surface. The cylinder would still bear 
upon it the trace x y, equal in length to the distance it had moved 
through ; but that trace would be obviously a mere straight line in 
the direction of the axis of the cylinder. Thirdly, the cylinder 
may be in a position intermediate between that of A A! and A A?, 
that is to say, may be neither at right angles to the line of motion 
asin A A’, nor parallel with the line of motion as in A A, but at 
an angle therewith, as in A A’. In this instance, on the cylinder 
being caused to traverse from # to y, the motion will be one com- 
pounded of rolling and of sliding, the trace will still be made on 
the cylinder, the length of that trace will be as before, the length 
x y, but the trace will now be a spiral, which may be developed 
into the hypothenuse z y of the triangle x y z, and the base x= will 
bear such a relation to the hypothenuse xy as the base m » of the 
triangle mn o bears to the hypothenuse no. But it has been said 
that in the journey froni x to y the cylinder will have had a 
motion compounded of sliding and of rolling: the extent of the 
rolling will clearly bear that proportion to the total traverse x 
that the base m n bears to the hypothenuse « 0, and this proportion 
may obviously be anything between the absolute equality which 
would exist in A A! down to the absence of all rolling motion 
which would obtain in the case of A A*. 

These preliminaries being stated, let it be inquired how they apply 
to the action of the planimeter. For this purpose it will be well to 
refer to the sketch, Fig. 3. This sketch shows an imaginary elemen- 
tary planimeter used to ascertain the area of the rectangle A BC D. 
The length of its sides, A B C D, being five inches, and the length of 
its ends, D AC B, being two inches, so that its area is ten inches. 
Let M be a block carrying the pivot N, and capable of sliding in 
the straight groove O O in the bridge P, pinned down over the paper, 
and let Q bea rod pivoted at N, and say, for the sake of illustra- 
tion, Sin. long from the pivot N to the tracer T at its opposite 
end, and let it have on it, say at R, a wheel R, having a circum- 
ference of exactly 2in. ; and also, for the sake of a second illustra- 
tion, let there be similar wheels as R', R!, loose on the rod Q at 
distances greater than the distance of the wheel R from the pivot 
N, and let there be to one of the wheels, say KR, a pointer S, 
to enable the graduated division on the circumference of R to be 
read off. 

Now let it be assumed that the tracer T is moved from C to D, 





the result will be that during the motion the block M will | 


gradually —_ along the groove O, until the time when the tracer 
T has reached D, and then as the Jength of the rod Q is exactly 
5in., equal to the length of the side C D (5in.), the block M must 
have passed along the groove O until the centre N in that block 
is immediately over the point C, and the centre line of Q is coin- 
cident with the line CD. If now the tracer T be moved along the 
2in. from D to A, the block M must move parallel with it, and the 
axis Q of the wheels R, R!, R"!, will therefore be at right angles to 
the line of motion, and the wheels themselves will, like the 
cylinder A in A A! of Fig. 2, have a rolling motion, and a rolling 
motion only ; and thus by the time the tracer T has reached the 
point A these wheels will each have made an entire revolution. 
If now the circumference of R or R! R!! has been divided into ten 
equal parts, and if on setting out from D pains have been taken to 
put the wheel R with its zero mark to the pointer S, it would be 
found on the arrival of the wheel at A that it had made an entire 
revolution, and that therefore the index would read ten, equal ten 
square inches—viz., the multiplication of the length of the radius 
Q (5in.) into the circumference of the wheel R (2in.). 

Next let it be assumed that the implement is to be used for the 
purpose of measuring another rectangle A BC D, also of 10in. area, 
having its sides and ends respectively 2in. and Sin. long, so that 
in this instance —see Fig. 4—the ends have the 5in. measurement 
in lieu of the 2, and the sides have the 2in. in lieu of the 5. Once 
more let the tracer T be moved from C to D, the block M will now 
have only passed along the groove O a comparatively insignificant 
distance towards C, and the rod Q will lie at the angle shown, so 
that it will form the hypothenuse (5in. long) of a triangle of 
which the base will be C D (2in. long). If now the tracer T be 
moved from D to A (5in.) the block M will make a similar 
motion in the groove O, and when the tracer T has reached 
A the rod Q will have moved parallel to itself, and will be 
found in the position shown in Fig. 5. Lut, has 
already been said when speaking of A A 3, of Fig. 3, if a cylmder 


as 


capable of rotating be caused to move over and in contact with a j 


surface, when it is in a position neither parallel with nor at right 
angles to the line of motion, and if it be made to preserveits own 
parallelism, the result will be a motion compourtded of sliding and 
of rolling, and the amount of the rolling will bear such a relation 
to the whole motion as the base M N bears to the hypothenuse 
N O. In the instance, therefore, under consideration the ratio of 
revolution to the whole motion will be that of two to five ; there- 
fore if the zero on the wheel R were brought to the pointer S at 
the time of setting out from D it would be found when the tracer 
had arrived at the end A of its 5-in. journey D A, that the wheel 
R would have made just one revolution, and that the figure 10, 
indicating ten square inches, would present itself. 

From a consideration of the foregoing two cases it will be seen 
that the “rate” of rotation of the wheel R when it moves along 
the line D A depends upon the length of the line C D; and the 
** quantity ” of such rotation upon that of the line D A, these two 
expressions, ‘‘rate” and ‘“‘ quantity,” will be used hereafter 
in the above sense. 

As an illustration of “rate” and ‘‘ quantity,” suppose that the 
rectangle of Fig. 3 had only been half as long as the one that has 
been considered—namely, 2}in., and had been bounded by the line 
D! A}, it then the tracer had been moved from D! to A!, the 
‘rate ” of revolution of the wheels R, &c., would have been one- 
half of the total distance moved through by the tracer, because 
C D! {equal 24in.) is one-half of the length of the rod Q. The 
“ quantity ” of motion in going along D' to A! would, however, have 
been the same as it was in passing from D to A, because D! A' equals 
DA, but an equal ‘‘quantity ” into half the ‘‘rate” will only give 
half the total amount, and therefore the wheels R would have 
recorded a half revolution, equal five square inches, thus accurately 
giving the area CD' A'B. On the other hand, assume that the 
height of the rectangle had been halved, and that it had been 
bounded by the lines C D D!' B', then the wheels R in traversing 
from D to D" would do so at their full ‘‘ rate” of revolution, the 
line C D being 5in. long ; but the “‘ quantity” of such revolution 
would only be half that which it was in going from D to A, 
because D D" is only half DA; and therefore the wheels again 
would register but a half revolution, indicating truly the 5in. area 
of the 5in. by lin. parallelogram DD" B! C, 

In each of the caine cases it has been assumed that the 
index is read when the apparatus is about to startfrom D, and is 
read when it reaches A. Such a reading would be quite sufficient 
in the case of a rectangle, where the groove O O is assumed to be 
in the prolongation of one of the sides (BC). But under any other 
circumstances the complete circuit of the figure must be made ; 
let it be assumed, therefore, that the tracer T starts from C, and 
that the index on R is read just before the starting, and then let 
it be examined when the tracer T has reached D; it will be found 
that the wheel R has received an amount of rotation approxi- 
mately that due to its traverse in the arc of the radius N R that 
R' has received a large amount of traverse, and R" a still larger 
amount, owing to their greater distance from the centre N; but 
it will be afterwards found that these amounts of revolution may 
be wholly neglected, and that they will not come into the final 
computation, because assume the tracer T to have attained to the 
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point A, and to have put into the wheels R, R', R", the one 
revolution which it has been seen that traverse would give, those 
wheels would be found at A (were there any means by multiplying 
gear, as in the actual machine, to record more than the one revola- 
tion) to have made the one revolution each, plus the varying 
amounts of revolution which they would have received in their 
journey from C to D. But in their back journey from A to B it 
is manifest they will each of them unwind (if such a phrase may be 
used) exactly the quantity of revolution which was put into them 
in moving from C to D. Further, during the passage from B to C, 
to complete the circuit, the direction of motion being in a line 
with the axis of the rod Q, the axle of the wheels R, R', R"!, no 
rolling movement will be communicated to them, as they will be 
in the condition of the cylinder A A! of Fig. 2, and will merely 
slide over the paper, so that on their arrival at C, having made the 
circuit of the rectangle, there will be found in them the one revo- 
lution, and neither more nor less than the one revolution, generated 
by the traverse from D to A. 

The next point to be proved is the manner in which the imple- 
ment will truly record if the groove O O be not on the line pro- 
duced by prolonging one side of the rectangle. Let Fig. 6 
represent a rectangle, say Zin. long on its side C D, and Sin. high 
at its end D.A, and containing therefore ten square inches, and let 
X Y be a line parallel with BC, and so far removed (2in.) on the 
right hand from it as D A is removed from it on the left hand, 
and let the groove O O be on the line X Y; then if the tracer T 
were to stand at C andthe wheels R, &c., were at zero, and if the 
tracer were then moved alone the line C B, there would be put an 
amount of revolution into R which would be compounded of the 
** rate ” due to the length Y C and of the *‘ quantity ” belonging to 
the length C B, or 2 multiplied by 5 equal 10in., equal one revolu- 
tion of R. But if now the tracer T be brought back again along 
the line BC, the wheel KR will unwind the revolution that 
was put into it, and on its return to C will be found at zero, 

Having thus premised that during the passage of the tracer T 
from B to C the wheel R will have unwound, or made a negative 
quantity expressive of the rectangle BX YC, let the measure- 
ment of ABC D be considered. Assume the tracer to start from 
C, and the wheel R, &c., to be at zero, then in the passage from C 
to D varying revolutions would be put into these wheels corre- 
sponding approximately with the length of their arcs about the 
centre N; then on the arrival of the tracer at D the ratio for the 
**rate” ef trace between D and C will be established—viz., the 
proportion which Y D (4in.) bears to the 5in, length of 2, equal 
four-fifths of the motion which the tracer T is about to make along 
D A, but the distance D A is 5in., and therefore the wheel 
R, &c., will make din, of circumferential movement, equal two 
revolutions indicating twenty square inches. If now the 
tracer T be moved from A to Bb, there will clearly be 
unwound from all the wheels R, &c., the amount of motion 
that was put into them in traversing from C to D, and thus the 
wheels R, &c., will all be left with a double revolution indicative of 
twenty square inches. The only side remaining to be passed over 
is that from B to C, and if this traverse was devoid of effect on 
the wheels R, as the traverse from B to C was in the cases of 
Figs. 3, 4, and 5, then the implement on arriving at C, at the end 
of the circuit, would record double the proper area, or 20in. 
instead of 10in.; but in the outset of this paragraph it was shown 
that the journey from B to C, in Fig. 6, would unwind exactly one 
revolution of the wheel R, leaving, therefore, one revolution 
remaining, indicating, as it should do, ten square inches for the 
area of ABCD. 

The next step is to show the ability of the implement to give 
the area correctly of figures which are not rectangular. Assume, 
as in Fig. 7, it be required to find the area of the triangle B C D; 
and let it be imagined that in lieu of the straight line for the 
hypothenuse B D the boundary of the figure on that side were 
made by a number of extremely small steps, as sketched; if, then, 
the wheel R be made once more to traverse from C to D, it will 
have a certain amount of revolution given to it, and if, then, it be 
made to rise through the space D1, it will have a “‘rate” of 
revolution equal to the lengths of the line C D, and a “‘quantity” 
equal to the height D1; if it then passes along the horizontal line 
1 2, it will unwind that proportion of the revolution put in on 
ving from C to D that is represented by the length of the line 
If, now, it be made to rise from 2 to 3 it will have a “‘rate” 
of revolution equal to the length of the line C D—1 2, anda 
‘*quantity” equal to the height of the line 23. If it now be 
carried along the horizontal line 3 4 another portion of the revolu- 
tion given by C D will be taken out, and then if it be made to rise 
from 4 to 5 a revolution will be put in, having for its “‘rate” the 
length of the line C D—D 4, and for its “‘quantity” the height of 
This may be followed through all the steps into 
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* which the hypothenuse has been broken up, and then it will be 
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found, as is obvious, that the sum of all the horizontal lines 
1,2,3,4,5,6, &c., is equal to the length C D; and that the traversing 
of them will therefore have unwound all the revolution that the 
passages along C D had put into the wheel R; but it will also be 
found that the sum of all the vertical lines 2, 3, 4, 5, 6, 7, &., is 
equal to D A; and therefore the ** quantity” of revolution given 
to the wheel R will be equal to that which it would have had had it 
passed up the line D A, while the means of the lengths of 
D6, Xc., will exactly equal the half of 
CD, and thus the condition of the wheel R in relation to the 
index S will, when it arrives by the zigzag path at B, be precisely 
the same as it would have been if it had gone by way of 
c, C!, C4, B; C, C! being half of CD. A large number of very 
small steps has been taken in lieu of the'straight line hypothenuse 
DB. Obviously a greater number of much smaller steps, or an 
infinite number of infinitely little steps, may be substituted until 
the traverse ceases to be made along steps at all, and becomes one 
along the slope line D B, in which condition of things the wheel R 
at any part of the traverse of the tracer along the hypothenuse is 
making a revolution compounded of the “‘rate” due to its hori- 
zontal distance from C, and of a *‘quantity” equal to the rise from 
D. The “‘quantity” remains constant during the whole journey, 
but the rate regularly diminishes, and the mean of all the rates is 
that due to the proportion that half the length of the line C D 
bears to N T, the length of 2. 

Now, if it has been proved that this I ter, no 
matter where anchored, can act efficiently in ascertaining the area 
of rectangles, and of triangles, it is self-evident that it could truly 
ascertain the area of any other figure, because there is no figure 
from the regular circle to that of the most irregular contier 
which cannot be represented by an indefinite number of straight 
lines lying at various angles; that is to say, a circle is only a 
polygon of an infinite number of sides, all equal ; and any irregular 
figure may be divided into an indefinite number of sides, most 
probably unequal. 

It may now be said that the elementary planimeter has been 
shown to have its pivot N attached to the guide block M working 
up and down in the straight groove O, that that groove has been 
sketched with its axis either in the prolongation of BC or in a 
position parallel to BC, whereas in the actual planimeter there is 
no such straight groove at all ; but the pivot N is at the end of a 
radius rod, which in its movement causes N to pass through the 
are of a circle, and that that are may have its chord in almost any 
position in relation to the line BC, and thus there are disturbing 
causes in the planimeter as manufactured, which do not exist in 
the elementary planimeter. The answer to this objection, which 
at first sight appears so well grounded a one, is that these differ- 
ences between the real and the po mee fy mam may be left 
out of consideration altogether, as they ly have no effect what- 
ever upon the action of the implement. This can be made clear in 
a very few wo 

Assume, as in Fig. 8, that the groove OO were placed at an 
angle to the prolongation of the line BC. If now the tracer T 
be carried along the straight line from C to B the block M will 
have moved along the groove O to M’, and the wheel R will be 
found at R* this will have communicated an amount of revolution 
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to the whcel R due to its change of position to R* ; the other two 
wheels R'R" will also have made movements depending 
principally on their distance from N. Such revolution ot R will 
be given without reference to any area to be measured by the 
traverse of the tracer T, for that has merely passed along the 
straight line CB. But on bringing the tracer T back to C the 
block M and wheels R R! KR?! will be restored to the positions they 
held at the outset, and in being so restored the whole amount of 
revolution put into the wheels R, &c., will be unwound. But 
ussume that the tracer T, instead of being carried along the line 
CB and back again had been taken along the sides of the square 
C DAB back to C, the pivot N would return to identically the 
place that it had before the circuit was commenced, and whether 
during that circuit N moved in the groove OO as placed parallel 
to the prolongation of CD in Fig. 3, or init as inclined and as 
shown by full lines in Fig. 8, or inclined and curved, as dotted, in 
that figure, could make no difference in the final result, because 
whatever amount of revolution might be given to the wheels R, Xc., 
by the movement of N along the path of the groove O (be that 
groove straight or curved, inclined or not inclined), would be 
taken out of them again on the return journey along that same 
path. Three wheels R R' R!! have been shown loose on the axle 
() of the elementary planimeter. This, as was said, has been done 
for the mere purpose of illustration, to show that wherever 
situated they will register just the same. In the actual machine 
as manufactured and sold the position of the wheel is about that 
which has been given to R, and in this position it serves to support 
the hinge joint, and is sufficiently far from the tracer T to get rid 
of the danger of lifting it frcm the paper if the tracer T were 
held a little too high. 

It is hoped it has been made clear that one revolution of the 
wheel R will always express an area equal to the circumference of 
that wheel multiplied into the length of the rod (Q) the radius 
ye 


If these elements are constant the scale of the planimeter 
reading is constant, but if these be capable of variation then the 
seale can be varied. Advantage is taken of this oe ged in the 
construction of one form of the implement in which the length 
N T is made adjustable, and thus the instrument may be readily 
arranged to read either French or English superficial measure. The 
purpose, for which the planimeter may be applied are very 
numerous, 
lating the acreage of the whole states or of separate fields. 
hydraulic engineer it affords a mede for ascertaining with ease 
and certainty the drainage area of a country or the areas of the 
sections of rivers, an important thing when it is desired to obtain 
the dimensions of numerous sections of a stream to ascertain its 
hydraulic mean depth. ‘To the naval architect it presents itself as 
an aid in caleulating the areas of the successive'sections of a vessel, 
and thus most materially assists him in readily determining not 
merely the total displacement of a vessel, but the more complex 
problems which he has to solve. To the mechanical engineer it is 
a great boon, as by its use he is enabled rapidly and with accuracy 
to find the average pressure upon the piston of a steam engine as 
given by indicator diagram. All that is necessary is to ascertain 
the area of the figure, then to divide that area by the length and 
the mean height, the representative of the average pressure is at 
once obtained. 








_* The impl t as factured and sold bas a length of radius of 
about 44 and a circumference for the wheel R of about 2 6-17ths, giving 
10 as the product. It m stated in the outset 


revolution of this wheel records an area of ten square inches. 


It gives to the surveyor the readiest means of caleu- ! 
Tothe | 
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There are no doubt other instances in which such an implement 
is of great use, but the writer feels it unnecessary to adduce them 
in support of the claim of the planimeter to the consideration of 
engineers and of men of cognate professions; and he brings his 
paper to a conclusion with the expression of a hope that he has by 
the use of plain, in fact homely description, solved the problem 
which he set himself in the outset, and hes made it clear how it is 
that the area of any figure, however irregular, can be accorded in 
definite standard units of measurement by the mere passage of a 
tracer along the perimeter of that figure. 





LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





A.M.S. DEVASTATION, 

Srr,—Having read your article on ‘‘H.M.S Devastation,” in 
which you described the accident that had — to and 
disabled her for the time being, and knowing that Admiralty 
contracts for marine engines with surface condensers re- 
quire that the same may be so fitted that they may be 
worked as common cr jet condensers, perhaps some of 
your numerous correspondents may be able to inform myself and 
others, why, “‘on cracks opening in the discharge boxes of the 
circulating pumps,” and thus preventing their use, the surface 
ccndensers were not worked as jet condensers, and the ship thus 
prevented from being placed altogether hors de combat, 

As a sea-going engineer I have seen surface condensers worked 
frequently as jet condensers, and the change made whilst the 
engines have been working at nearly full speed, with little or no 
diminution in the number of revolutions ; it is therefore a cause 
of surprise to myself and others, knowing how strictly Admiralty 
contracts are and should be carried out, and supposing that the 
description of the accident in your paper was su ciently minute, 
that in the case of the Devastation means of condensation by jet 
was not resorted to, thus saving the ship from being ‘‘left for the 
time a helpless log upon the waters.” Beta. 

Birkenhead, October 23rd, 1872. 





LAUNCH ENGINES. 

S1r,—In your impression of the Ist inst. you illustrate a pair of 
launch engines, which you consider ‘‘ favourable specimens of the:r 
| class, and deserving of attention.” 

Now, Sir, if the object of an engineer was to produce as ugly a 
machine as possible, I think the , oot al of the engines in ques- 
tion — be heartily congratulated on the success which he has 

attained; but as appearance, although a consideration, is as 
nothing compared with practical utility, I will proceed to point 
out various defects in the ign in question which at once 
attract the attention of an engin 

(1) The valve rod guide is certainly the most extraordinary 
arrangement of the kind I have ever seen, and I venture to believe 
will be practically useless as applied. 

(2) The middle cast iron support might have been advantageously 
ogee A stout frame under the back side of each cylinder, 
| which wi have malie 0 mente Sites ee Se matin, series 
| handle, and weigh shaft arrangements, and which pin 

| eS Cee, a ee oO as 
| before. 

(3) The arrangement of the motion is very objectionable, as 
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there is no provision for adjustment of the wear, which would be 
considerable on a round bar at the speed mentioned. There 
would moreover soon be a good deal of side play, and the whole 
motion is complicated. 

(4) I am thankful to think that I am not likely to have to 
remove the slide chest cover frequently—nineteen nuts on a cover 
8in. by 12in.! 

(5) What an appalling job to get at the pistons ! the steam pipes 
must be taken down and replaced each time, breaking at least four 
steam joints as well as the covers. Why, if even the tallow cups 
have to come off, the piping must come down, 

(6) The brackets for the reversing gear cannot be considered 
neat, and the arrangement for holding the lever is open to grave 
objections. 

(7) Most engineers would hesitate before they gave a Gin. cylin- 
der jin. of lead, and gin. lap seems outrageous, as the steam will 
be exhausted at about six-sevenths stroke, which is not conducive 
of economy in fuel. The stroke of valve is excessive, 3in. for a 
Gin. cylinder. What next? 

In fact, the only real point of merit in the engines seems to be 
the arrangement for throwing the screw shaft out of gear. 

In conclusion, I would remark that they must be rather a com- 
plicated job to erect, as there are no less than nine separate feet 
to fit to the bed, which might easily have been reduced to five, if 
not four. FRANK ALLEN. 

Lincoln, November 2nd, 1872, 


THE HORSE POWER OF BOILERS, 


Sir, —Iread with much pleasure your accurate and es criti- 
cism of the report of the Commitee on Steam Boiler Horse Power, 
The only portion of it in which your views differ from that of the 
committee is that relating to average economy of boilers. From 
statistical reports I have collected of trials here and abroad 8°75 
—— to be the average ; but as boilers are likely to improve, 
9b, will be near the mark, and convenient for stationary boilers. 
Perhaps you do not fully take into 
the ashes are not deducted, or the 
which makes the average appear low. 

There are many new t; of boilers the makers of which do 
not know their power, and purchasers are apt to be disappointed 
when they find a boiler sold for 50-horse to be only the same power 
as 25-horse alongside of a different t With the rapid increase 
in patent sectional boilers, it is desirable that some basis be 
adopted by engineers at an — date. I enclose you an abstract 
of the discussion at the Franklin Institute on the subject, and 
expect the report and discussion will soon be published in pamphlet 
form. Iam not aware that the committee contemplate any fur- 
ther action in the matter. EpwWArD Brown, 

Philadelphia, October 23rd, 1872. 

The president stated that the of the special committee selected 
to determine the horse-power of the steam boiler was in order. The 

thereupon extracts from the report of the committee, 
voluminous work. 

Mr. Brown held that the Institute had no power to pass a law upon 
this subject ; but any uti iving the tion of the Institute 
would in fixing the custom. He had 
which, he hi would meet the sanction of that body. He read the 
following Institute recommends the following for adoption by 
: First, that the of steam boilers be based 


account that in so many trials 
lation made from 212 deg., 
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term horse-power as applied to steam boilers be discontinued ; when used, 
however, it should signify an evaporative capacity equal to that above 
named, and at an average economy, which for stationary boilers is 
assumed to be 9 lb. of water per Ib. of coal consumed, at which rate the 
test should be made as near as practicable. 

+ Mr. Wm. N. Levan moved to substitute in the place of one cubic foot 
the words “ 1000 cubic inches.” 

Mr. Briggs remarked that the first question involved was the advisa- 
bility of the Institute recommending any defined rule, when the rt 
of the committee had shown the custom was quite positively established. 
Supposing, however, the Institute should favour such action, he would 
say that it had previously been fixed by Smeaton and Watt, when the 
engine and boiler were cunsidered one. What would be the result as a 
mechanical performance as compared with horse work? The dray horse 
of London would perform a duty equal to raising 33,000 pounds Ift. high 
in one minute, and the boiler in effecting a corresponding labour con- 
tinuously for one hour would evaporate one cubic foot of water with the 
combustion of 9 lb. to 12 Ib. of coal. All writers of eminence, both recent 
and older, had followed Watt's rule for the evaporation of a cubic foot of 
water for the proper capacity, only modifying that it should be assumed 
that the water is supplied or reduced to 212 deg., and the steam evapora- 
tion estimated at the same temperature. 

Prof. Rogers objected to the resolutions as they stood. Instead of 
using 212 deg., which is to be determined by the thermometer, the pres- 
sure of 15 Ib. to the square inch should be referred to. ¢ former would 
not be ——— available to the boiler maker in his ordinary work, 
while the latter is always at hand and readily interpreted. 

Then, in referring to the amount of water evaporated, the determina- 
tion would have no value unless the pure steam and the liquid or spray- 
water were separately ascertained in their amounts. And, further, that 
every boiler, since there is much variety in their construction, should 
be tested in its evaporating power at the pressure under which it is actu- 
ally intended to be used. 

A general debate followed, in which Messrs. Rankin, Devan, Brown, 
and Prof. Wise participated 

Mr. Lovegrove did not think that the Institute desired to do boiler 
makers the injustice of asking them to make boilers that will evaporate 
a cubic foot of water per hour, when the evaporation of a cubic foot is 
near three times too much. 

Prof. Rogers finally moved that the whole matter be given back to the 
committee. While he was of opinion that they had done their duty, yet 
it was unwise to give the sanction of the Institute to one view of a ques- 
tion upon which there was so much diversity of opinion among scientific 
men, The subject should be further investigated. He therefore made 
the motion. Adopted. 

Mr. 8S. Lloyd Wiegand moved that the original committee be increased 
by the addition of three members interested in, or cognisant of, the con- 
struction of modern boilers. Adopted. 

— whole subject was then given back to the committee.— Philadelphia 
ress, 
SAFETY VALVES, 

Srr,—-Referring to the article contained in your issue of the 
18th inst., with regard to the efficiency of ordinary safety valves 
as applied to steam boilers, I have within the last day or so tried 
an experiment with a vertical boiler of about 15-horse power, 
and fitted with an ordinary lever and weight safety valve of 2;4in, 
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diameter. The length of the lever is such that the pressure on tle 
top of the valve by the weight is increased pthc = Enclosed 
with this is a full-sized ee oo the safety valve, which will 
supply all other jiculars, commenced the experiment by 
shutting off all other outlets except the safety valve and the feed- 
water supply, and had the fire well stoked, and, indeed, forced, all 
the time the experiment lasted. The safety valve was first loaded 
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to 10 1b. pressure per square inch, and at intervals of about fifteen 
minutes additional weights were placed on the lever to see the 
effect of different pressure, increasing by 10 lb. up to 401b, The 
follo is the result :— 

Valve leaded Pressureincreased Lift of end Lift of 


to to of lever. valve. 
10lb, .. .- lb .. «- Ijin. toljin. .. .. say ‘177in. 
Mc a eo Mba ae }pin. i.e an 
Dw cc co Wye co cs ” eo co op “107, 
» 7 45 ” oo ” - ” ” 





The second column shows the increase of pressure with any 
given load which took place before the aperture and discharge 
were sufficient to carry off all the steam produced by the boiler. 
The above results differ so much from those obtained by M. | 
Burg, as described in your article already referred to, that it | 
would appear M. Burg’s experiments must have been carried out in 
a very different way from mine. 
the action of safety valves is of such great importance, 

it would be very satisfactory if some of your readers would try a 
few experiments of the nature of that described here. There is 
so little difficulty in doing so that ample information should easily 
be obtained. Possibly Burg conducted his experiments with 
the aid of a steel spring in place of the ordinary weight, and the 
free lifting of the safety valves was thus interfered with. 

Drogheda, October 309th, 1872. W. G. Srrype. 


SAFETY VALVES. 

Srr,—With THe EnGrveer for November 17th, 1871, you issued | 
by way of supplement a working tracing of safety valves repre- 
senting the practice of an eminent London boiler maker. I was 
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each case, and sure to entail impoverished finances and seriously 
retard the development of the resources of a country. 


These remarks lead to the consideration of a proposal now 
before the colonial Legislature to construct a railway in the island 
of Trinidad, which is to be a single line upon a gauge of 4ft. 8hin. 
to accommodate a limited passenger and goods traffic, but at a 
heavier cost per mile than a broad gauge railway can be con- 
structed in this country. A very large portion of the enormous 
traffic of the United Kingdom is carried on a gauge of 4ft. 84in., 
and as this is successfully accomplished it might be pertinent to 
inquire why a small island like Trinidad should have a sirrilar 
costly gauge, the establishment of which can only result in an 
indetinite delay in the completion of a railway system for the 
island, which is so urgently needed for the proper development 
of the commerce and trade of the country. The facts of the case 
may thus be briefly stated :—The railway proposed is to be a 
single line from Port of Spain to Arima, a distance of eighteen 
miles. The gauge is to be of 4ft. Shin., and the total cost 
£125,000, or nearly £7000 per mile. The engineer sent out to 
survey the line states, ‘‘That on the first thirteen miles there is 

comparatively little earthwork, 
and, with the exception of a 





- 
| gradient of 1 in 100 for seventy- 
two chains, the gradients are good; 
also that the earthworks are heavier 























after the thirteenth mile, but that 
the gradients are good. There is 
no lack of materials necessary for 
construction, such as stone, lime, 
sand, and ballast, and that sleepers 
can be delivered at the post for 
3s. each ; hard woods of various 
kinds abound in the colony. Here 
we have briefly a railway proposed 
of the easiest construction, for a 
broad gauge, at a most unreason- 
able cost. This railway will have 
to accommodate a very small 
traffic. The average yearly export 
of sugar from the whole island for 
the five years ending 1870 was 
2,291 tons; and cocoa, 32,485 tons; 
making a total of 74,776 tons. 
The population on the proposed 
line of railway is about 48,000. 








The traffic from the particular 
district which the railway will 
serve is not stated, but probably 
if one half of the total exports is 
taken it will be far in excess of 
the correct amount. It is there 
fore intended to construct a rail- 
way on a gauge of 4ft. Shin. to 





accommodate a traffic of 38,000 
tons per annum, and a population 
of 48,000 inhabitants, at a cost of 
£7000 per mile. 

In 1870, the well known Fes- 
tiniog Railway, having a gauge of 
lft. ll}in., carried 97,00- pas- 
sengers, and 136,732 tons of 
minerals and goods; and this 
railway, a standing light upon 
the narrow gauge railway question 
to all but those who will not’see, 
was far from being worked up to 
its full capacity, and had no night 
traffic or Sunday trains. Some 








few facts as to what the cost of 
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a colonial railway ought to be 
may be taken from the statistics 
furnished by M. Pihl, the Rail 
way Engineer-in-Chief for the 
Norwegian Government. The first 
railway built in Norway by Robert 
Stephenson cost £11,000 per mile 
for a single line, with a gauge of 
4ft. 84in. It was clear the traffic 
to be obtained could never pay 
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p-esumptuous enough to attempt an improvement upon these 

valves, and the enclosed tracing will show the result of my labours ; 

the drawing from which it is taken I find dated December 12th, 

1871. You are at liberty to publish the enclosed if you think 

proper. VALVE. 
Wilmot-street, Derby, October 22nd, 1872. 


Srr,—Referring to your article on ‘‘Safety Valves,” in your 
issue of the 18th, the truth of the fact that ‘the higher the pres- 
sure the less will the valve rise ” may be proved in a very simple 
manner. 

Take a piece of notepaper and roll it round a pencil, so as to 
form a pipe about Tin. or Sin. long; close it with sealingwax. 
Cut a disc of cardboard about 2}in. diameter, with a hole in the 
centre for the insertion of the pipe, and attach it by means of 
sealingwax to the end of the pipe, so as to forma flange. Cut 
another disc of cardboard the same size as the flange ; this will 
represent the valve. If the flanged pipe is held perpendicular, and 
the loose cardboard disc placed flat on it, it will be found by the 

rson blowing through the end of the pipe that the harder he 

lows the harder the loose disc will stick to the flange; and, 
indeed, it will be found that by holding the flange of the pipe a 
little distance, about jin., from the loose disc, and blowing very 
hard, the disc will be raised to the flange, and will adhere tightly 
to it. The disc and the flange should be kept as flat as possible. 
It will probably be observed by any one who tries the experiment 
that if the disc is not quite flat on the flange it will vibrate a good 
deal and make quite a loud noise, I believe a very good “* buzzer” 
or signal could be made on this plan by having the valve with a 
very rough surface, A READER. 

October 30th, 1872. 


TRINIDAD RAILWAY. 


Srr,—Your valuable columns have been devoted from time to 
time to discussions upon the relative merits of broad and narrow 
gauge railways for countries and our colonies where the traffic is 
of a moderate character, and it is not, therefore, intended in this 
communication to reopen a question which has been exhaustively 
dealt with on many previous occasions. I would, however, call 
attention to the facts that important commissions have been 
a to investigate the working and merits of narrow gauge 
railways, and have reported favourably upon the results obtained ; 
that the future railway gauge of our great Indian Empire is to be 
a narrow gauge of 3ft. 3in.; that narrow gauge railways have been 
constructed, and are being successfully worked, in the United 
Kingdom, Russia, Norway, France, North and South America, 
A ia, and elsewhere, and that, in defiance of the evidence 
which is at hand to show what the future gauge of our colonial 
railways should be, there is still a school of engineers amongst us 
who, let the circumstances of the case be whatever they may, 
seek to perpetuate the ruinous examples of railway construction 
at home and abroad totally unadapted to the circumstances of | 






for such an outlay, and M. Pihl 
devoted himself to the construc- 
tion of the least expensive line 
upon the standard gauge; he 
succeeded in reducing the cost 
to £6350 per mile, including 
stations and rolling stock. This 
was a great advance, but the cost for a country like Norway 
was still too large, and he therefore resolved to adopt a gauge 
of 3ft. Gin., and succeeding in cutting down the cost for one 
line to £3142 per mile, for another to £5300, and for a third to 
£4600, including rolling stock, stations, and workshops. There 
can be no fair comparison, however, between these railways and 
the proposed Trinidad line, as the Norwegian railways are through 
a most difficult country, over swamps, with a large amount of 
earthwork and rock cutting, tunnelling, and bridging, some of 
the viaducts being over 70ft. in height, and of great length. M. 
Pihl states that the narrow gauge 3ft. Gin. railways, can be 
constructed at one-third less than the cost of a 4ft. Shin. broad 
gauge railway. On the Continent these railways have been con- 
structed at a cost of £3200 per mile, including rolling stock, 
stations, &c. 

These facts might be repeated ad libitum. How is it, then, that 
in spite of the overwhelming evidence of the enormous advantages 
which our colonies will obtain by the adoption of a narrow gauge 
railway system, attempts are made to saddle a colony like Trinidad 
with a costly broad gauge, and thereby prevent for a long time the 
rapid development of the interests of the island? The only 
reasons, if they can be so called, which the engineer-in-chief gives, 
are contained in the following extract from his report :—‘* That no 
case exists for the adoption of a 3ft. Gin. gauge on the Trinidad 
Railway, even independently cf the traffic, such as bulky hogsheads 
of sugar, steam boilers, and machinery, for which the special narrow 
gauge would be peculiarly unsuitable.” From this report, if it 
were not that the conclusions are erroneous, we should have the 
serious fact staring us in the face that 3ft. Gin. railways are being 
constructed in almost every country in the world, upon which it is 
impossible to conduct successfully a limited traffic in hogsheads of 
sugar, boilers, machinery, &c. So far as the latter items are 
worthy of consideration, it might be imagined that the Trinidad 
Railway was to ran through the heart of an enormous 
manufacturing district like Birmingham and its neighbour- 
hood, instead of through a thinly-settled country of sugar and 
cocoa estates having a very gradual development. It would 
be an easy matter to show, if space were at my disposal, 
how seriously the true interests of the island will be compromised 


| by the construction of an expensive broad gauge railway. A 


system of narrow railways is required at the present time of over 
sixty miles in extent, and there is traffic sufficient to pay for them, 
but these can only be necessarily undertaken by abandoning the 
present costly scheme. To proceed with this work is simply to 
ignore the light of experience, to perpetuate a system which has 
Sapoventahel other colonies, and will impoverish this ; and, there- 
fore, it is to be ho that, before it is too late, the authorities in 
the colony, who though they may have a laudable desire to pro- 
mote its material prosperity and the advancement of its commer- 
cial pursuits, will pause before committing themselves finally to 
the p . t scheme, .~ ing ire from ase who “—— the cape- 
bility and experience for ising upon the great advantages of a 
narrow gauge railway eystem for Trinidad. 

In a future communication, and by the light of additional 
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information, it may be desirable to discuss at greater length the 
details of this railway, but in the mean time some of the advo- 
cates of an expensive broad gauge railway for Trinidad may kindly 
inform your readers, through the medium of your columns, why the 
future railway gauge (3ft. 3in.) of our Indian Empire, with its 
enormous distances, is peculiarly suited to that great country, and 
yet “‘ peculiarly unsuitable” for a small island with a very limited 
traffic like Trinidad? W.S. J. 
London, Oct, 4th, 1872. 





THE HENDERSON PROCESS, 
S1r,—I should be glad to hear from some of those who have had 
experience in working the Henderson fluorine process what effect 
the materials employed have on the bottom of the puddling 
furnace, Is there not a difficulty in finding any fettling that will 
stand? I understand the furnace plates are speedily laid bare, 
and that in some cases the whole heat escapes between the joints 
into the ashhole, If this difficulty does exist it is a most im- 
portant one, and will militate strongly against the adoption of the 
process, Me Bs Te 
Wolverhampton, 22nd October, 1872. 


Sir,—The Henderson fluorine process may be a great advance in 
the manufacture of iron, or it may not. Mr. Mathieu Williams, 
in his report on it in a recent impression, concludes by saying, 
‘‘The questions relative to the cost of fuel, yield of finished iron, 
were not tested at all.” Perhaps some practical man will be good 
enough to explain what can possibly be the use of a report which 
ignores the first principles of economy, without which theoretical 
statements were simply valueless. FERRUM. 

Camberwell, 





LEGAL INTELLIGENCE. 


COURT OF CHANCERY, WEstminster, Nov, 6th, 
(Before the Lond CHANCELLOR.) 
IN RE BAILEY’S APPLICATION FOR LETTERS PATENT, 

THIS was an application on behalf of William Henry Bailey, of 
the Albion Works, Salford, that the Great Seal might be affixed to 
his invention, for which he had obtained provisional protection on 
the 30th of March, 1872. The invention in question related to 
certain improvements in apparatus for indicating and regulating 
heat, for which Bailey had obtained letters patent dated December 
llth, 1868. Bailey having made further improvements in his 
apparatus, eg for a patent for these improvements, and on the 
30th of March, 1872, filed a provisional specification. On the 3rd 
of April, 1872, Cassartelli, an engineering instrument maker at 
Manchester, filed a provisional specification, and applied for a 
patent for improvements in pyrometers, and on the 22nd of May 
obtained letters patent under the Great Seal. On the 21st of May 
Bailey gave notice of his intention to proceed with his application 
for letters patent, but on the 20th of May a cuveat against the 
sealing of his patent was lodged by Cassartelli on the ground 
that Bailey’s alleged invention was the same as that for which 
Cassartelli had obtained a patent. On the 27th of September 
Bailey presented this petition that the Great Seal might be aftixed 
to his patent, and onthe 2nd of October Cassartelli filed his 
complete specification. The present application was based upon 
two grounds—first, that Bailey’s invention was not identical with 
that for which letters patent had been granted to Cassartelli, so 
that the two patents might co-exist ; and, secondly, that if the 
inventions were identical Cassartelli had fraudulently obtained 
information as to Bailey’s process during certain experiments 
which were being conducted by Bailey at the Wigan Coal Works, 
in March, 1872, and, in consequence of such information, had keen 
able to complete his own invention, so that his patent, though 
first in point of date, was invalidated by reason of such fraud, and 
could not claim any priority over the invention of Bailey, which, 
though not as yet ripened into a patent, was earlier in point of 
application. 

Mr. Aston, Q.C., and Mr, Kekewich appeared in support of the 
application. e 

Mr. Fry, Q.C., and Mr, Ford North opposed, on behalf of Mr, 
Cassartelli. . 

It was decided by the Lord Chancellor that the question of 
alleged fraud could not be entered upon, inasmuch as Bailey, by 
allowing letters patent to be granted to Cassartelli without oppo- 
sition by him, had forfeited his right to charge fraud. He agreed 
with the decision of Lord Hatherly in ex parte Bates and Redgate 
(L.R., 4 Ch., App. 580), (THE ENGINEER, 4th June, 1869, p, 398), 
that where one patent actually exists, and is brought to the notice 
of the Lord Chancellor, a second patent cannot be granted for the 
same invention ; and accordingly, if Bailey’s invention were the 
sume as Cassartelli’s, Bailey’s application could not be acceded to. 
But he was of opinion that Bailey’s invention differed very 
materially from Cassartelli’s, and, this being so, Bailey was 
entitled to have his patent sealed. In Bates and Redgate’s case it 
was held that, although the earlier invention, as a whole, could 
not be patented in the face of an existing sealed patent, 
yet if there were anything in the earlier invention not 
covered by the patent, its inventor would have a right 
to a patent for so much; and, moreover, if granted, the patent 
would not be ante-dated, but would date from the application for 
the Seal. Following that decision, then, Bailey’s patent was 
ordered to be sealed and to bear date from the day on which the 
application for the Great Seal was made, and not from the day on 
which the patent was applied for, 

Messrs. Fox, solicitors, and Mr. J. G, Wilson, patent agent, of 
Manchester, instructed counsel for support of the application. 








Tue Dariincron Iron Company.—A prospectus has been 
issued of the Darlington Iron Company (Limited), with a capital of 
£350,000, in £20 shares, This company is formed for the purpose 
of purchasing the well-known works, and carrying on the exten- 
sive business hitherto conducted with so much success under the 
name of the Darlington Iron Company, by the proprictor, Mr. 
William Barningham, who is desirous of retiring from their 
principal management. 

LABOUR IN STAFFORDSHIRE. —- The colliery engine winders 
are resuming work on their employers’ terms. Many of the 
most obstinate, however, will find that they have been re- 
placed by non-unionists, The limestone miners in and about 
the Dudley district, who have carried on their useless strike 
extending over four months, are now pretty nearly starved 
out. It is made known that in the Dudley locality 8s. 
each was distributed at the close of last week ; whilst at Dudley 
Port, a mile and a-half away, scarcely more than half that sum 
was dispensed. The men are now sensible of the necessity of 
coming to an arrangement with their employers. That difficulty, 
therefore, such as it has been, will be removed ina few days. The 
operative fender makers, who are demanding an increase of wages, 
are receiving 16s. per man per week. The locality of the strike is 
chiefly about Dudley. All the employers resist the demand with 
the exception of Messrs. Marsh and Sor and Mr. John Finch. The 
operative ed etool makers, previously in the employ of the Eagle 
Company, of Wolverhampton, are also being liberally supported 
in their effort to compel their late masters to give them the bonus 
of 10 per cent, upon the scale of wages which previously regulated 
the relation between employers and employed at that. esta- 
blishment, About fifty struck work. Of these, too, like the 
engine-winders, several will not be again taken on. The number 
who will thus lose their places is fast increasing. Non-unionists are 
accepting the masters’ terms, which are those of other employers 
in the town, including a 10 per cent. advance, which was a few 
weeks ago conceded at a representative meeting of masters and 
men in Birmingham, 
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8169. Wtt1am Brrcu, Salford, Lancashire, “Sewing machines.”—lst 
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rudders.”—2nd November, 1869. 
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3024. RaLpH SLAZENGER Moss and WILLIAM JAMES CRIGHTON, 4 
“Tmprovements in blinds and shutters for shop fronts, dwelling- 
houses, and other purposes. 

3028. Henry Younc Darracorr Scort, Ealing, Middlesex, ‘‘ Improve- 
ments in apparatus for the treatment of sewage.”—14th October, 1872. 
3030. DanteL Prpceon and WittiaM ManwarinG, Britannia Ironworks, 

bury, Oxford, “ Improvements in reaping machines.” 

3036. Ropert Taytor and Mark Dvuckers, Whitefield, Lancashire, 
“Improvements in the construction of looms for weaving checks and 
other similar fabrics.” 

3038. FREDERICK GrorGE UnpeRHAY, Crawford-passage, Clerkenwell, 
London, ‘‘ Improvements in water-waste preventers.” 

3040. Perer Maccatium, Dunfermline, Fifeshire, N.B., ‘‘A new or 
improved artificial fuel.” 

3044. ALFRED VINCENT NewTon, Chancery-lane, London, “‘ Improvements 
in trusses.”"—A communication from Charles Gordon Patterson and 
John Lyonel Rowe, New York, U.S.—15th October, 1872. 

2722. Witt1am West, Hockley, Birmingham, ‘‘Improved fastenings for 
wearing apparel.”—13th September, 1872. 

2876. Henry Boywe, Albert-square, Clapham-road, London, “An im- 
proved machine for hatching eggs by means of compressed water or air, 
and a regulator constructed to maintain any degree of heat within 
212 deg. Fah.” —30th September, 1872. 

2956. CHRISTOPHER BREAKELL, York-street-chambers, Manchester, ‘ [m- 
provements in the drying of peat and its manufacture or preparation 
into peat fuel, and in the application of the said fuel to the manufac- 
ture of iron from the ore, some parts of the said improvements being 
also applicable for drying other materials or substances, and in appa- 
ratus connected therewith.” —8th October, 1872. 

3017. Nicnotas Bick, Exmouth, Devonshire, “An improvement in the 
manufacture of soap.” 

3019. Epwarp Barker GowLanp, Hawley-road, Kentish Town, London, 
“Improvements in pianofortes.” 

3021. Witt1amM Epwarp Gepcr, Wellington-street, Strand, London, 
“Certain improvements applied to boots and shoes.”—A communi- 
cation from Pierre Auguste-Vigneau, Faubourg St. Martin, Paris. 

3023. CHARLES ParRKIN, Liversedge, Yorkshire, ‘Improvements in 
signalling apparatus for colliery, railway, and other purposes or uses.” 
3025. Joun Evce and Henry Birkpy ARUNDEL, Manchester, “‘ Improve- 
ments in machinery for preparing cotton and other fibrous sub- 

stances.” 

3027. Jonn Sutciirre and Davip Parker, West-end Mill, Bradford, 
Yorkshire, ‘‘ Improvements in warping and sizing cotton or any other 
yarn, and in apparatus connected therewith.”—l4th Uctober, 1872. 

3029. THomas SHEWELL Morris, Royal Exchange, London, ‘‘ Improve- 
ments in or connected with steam boilers.” 

3031. Robert ATKIN, Dorset-street, Portman-square, London, ‘‘ Improve- 
ments in the construction of ships and other navigable vessels, and in 
means for propelling, ventilating, and steering the same.” 

3033. EpmMunD ALFRED Pontirex and Joun Barton, Farringdon 
Shoe-lane, London, ‘‘ Immovements in water-waste preventers.’ 

3035. ADAM CARLISLE Bamvett, Thirsk, Yorkshire, *‘ Improvements in 
reaping aud mowing machines.” 

3037. Jonny Huacerr, Terminus-road, Eastbourne, Sussex, and Joun 
ALBERT Huccettr, Union-grove, Clapham, Surrey, ‘“‘ Improvements in 
the manufacture of horse nails, and in apparatus employed in such 
manufacture.” 

3039. Joun Lecce, Ellen Rolling Mills, Maryport, Cumberland, ‘‘ Im- 
provements in furnaces for reheating iron.” 

3041. James Sreet, Glasgow, Lanarkshire, N.B.,.‘‘ Improvements in 
cooling liquids, and in the machinery or apparatus employed 
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3043. Witu1AM Rospert Lake, Southampton-buildings, London, “ Im- 
provements in chairs.”—A communication from John Vose, Boston, 
Massachusetts, U.S. 

3045. WiLtt1am WELDON Syminoton, Colne Valley Ironworks, Halstead, 
Essex, “‘ Improvements in power looms.”—15th October, 1872. 

3046. Jonn McNavcur and Wi tiiam McNavout, jun., St. George's 
Foundry, Rochdale, Lancashire, ‘‘ Improvements in machinery for 
scouring and washing wool or other fibrous substances.” 

3047. JAMES Mackay, Glasgow, Lanarkshire, N.B., “Improvements in 
machinery or apparatus for ruling paper.” 

3048. CHARLES WILLIAM Kayser, Sheffield, ‘‘Improvements in wire 
drawing.” 

3049. Hosea Tucpy, Woodville, Leicestershire, ‘‘ Improvements in kilns 
for burning bricks, pipes, tiles, and earthenware generally, and for 
other similar purposes.” 

3050. Epmunp Wacker, London-street, London, and Wittiam CLARKE, 
Gateshead-on-Tyne, Durham,“ Improvementsin apparatus or appliances 
for retarding and stopping the travel of wire and other ropes and 
chains, and in apparatus for lifting purposes.” 

3052. James HarGReaves and Tuomas Rosinson, Widnes, Lancashire, 
“Improvements in apparatus employed in the manufacture of sul- 
phates of soda and potassa.” 

3053. Newton Witson, High Holborn, London, ‘Improvements in 
sewing machines.” 

3055. Georce CLark, Craven-buildings, Drury-lanc, London, ‘‘ Improve- 
ments in shoes and boots.” 

3057..JaAMEs JOHN Swepiock, Ellenborough-road, Upper Holloway, 
London, “ Improvements in apparatus for the treating of hydrocarbon 
gases and vapours forilluminating and heating purposes.”—16th October, 
1872. 

3059. Grorce Pomeroy Dopcr, Upper Thames-street, London, ‘‘ An im- 
proved hand warmer or muff.” — A communication from Theodore 
Ayrault Dodge, Boston, Massachusetts, U.S. 

3060. Joun WILLIAM France, Brockholes, Yorkshire, “ Improved means 
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3065. WiLL1AM Morcan Brown, Southampton-buildings, London, ‘ Im- 
provements in breech-loading ordnance and cartridges for the same.”— 
= communication from Benjamin Burkley Hotchkiss, Rue Choiseul, 
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3066. Joun Martin, Bradford-on-Avon, Wilts, and Joun ALLRIGHT 
WHEELER, Westwood, Wilts, “ Improvements in apparatus for raising 
and tilting casks containing liquids.” 

3069, CAESAR FeRRANTI and Epwarp James Turner, Liverpool, “ Im- 
provements in the artistic treatment of photographic portraits.” 

3070, THomas CoLEeBy, Manchester, ‘‘ Improvements in machinery and 
— for reeling and tieing up hanks or skeins of yarn or 
thread.” 

5071. James Hinp and Epwarp Ensor, Bristol, Gloucestershire, ‘An 
improved stopper for closing the mouths of bottles and other vessels 
for containing liquids.” 

3072. Joun Peacu, Puddington, Cheshire, and Watton Gray, Neston, 
Cheshire, “ Improvements in traps for birds and other animals.” 

3073. Witt1amM Henry AsuweE.t, Ingleton-road, Ingleton, Yorkshire, 
‘Improvements in kilns and apparatus suitable for drying and burning 
bricks and tiles, and in utilising the waste heat therefrom.” 

3074. Jonn Ropert Jounson, Dean-terrace, Ealing, Middlesex, and 
PETER MARTIN SHANKS, Grove Cottages, Lower Holloway, London, 
‘* Improvements in printing machines.”—17th October, 1872. 

3075. Gustave Fourquier and Octave Triquet, Boulevart Sebastopol, 
Paris, ‘‘ Improvements in the manufacture of umbrellas.” 
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3078. Joun HAMILTON and’ Ropert Paterson, Glasgow, Lanarkshire, N.B., 
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3079. Joun Lance, Lyneham, Wilts, ‘‘Improvements applicable to the 
doors and steps of railway carriages,” 
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improved machine for manufacturing cigars.”—26th October, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 


3186. WILLIAM WALLACE Girpwoop, Lea Cottages, Barking-road, Bromley, 
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3218. Freperick TayLor, Nottingham, “Sewing and embroidering 
hines.”—6th November, 1869. 


3229. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Trans- 
porting letters, parcels, &c., by atmospheric pressure.”—9th November, 


1869. 
3412. LeonarD Mount, Bromley-by-Bow, Middlesex, “ Filling match 
splints, &c.”—-25th November, 1869. 
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2836. Henry BessEMER, Queen-street-place, New Cannon-street, London, 
‘Tron and steel.”—3rd November, 1865. 

2860. RicHARD CHRISTOPHER MANSELL, Ashford, Kent,‘ Railway whee! 
—6th November, 1865. 

2997. Tuomas WuHiITWELL, Stockton-on-Tees, Durham, ‘‘ Furnaces for 
heating the blast for blast furnaces.”—10th November, 1865. 
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1845. Witit1am Butt, Chancery-lane, London, ‘‘ Making salt from brine.’ 
—19th June, 1872. 

1869. THomas Davis, Warrington, “ Furnaces.” 

1875. Epwarp TuRNER, Coventry-street, King Richard’s-road, Leicester, 
“ Door springs.” —2lst June, 1872. 

1888. JoNATHAN Tapor, Leadenhall-street, London, “ Tell-tale for regis- 
tering the number or packages taken to or from vesseis, &c.”—22nd 
June, 1872. 

1898. THomas Arkrys, St. Albans, “* Pumps.” 

1907. Joun Rickerrs and ALrReD Lurscuaunic, Liverpool, “ Defacing 
postage stamps.” 

1909. Micnaet Burke, Liverpool, ‘‘ Screw propellers.” —24th June, 1872. 

1918. WiLviaM Sissons and Perer Patrick Waite, Kingston-upon-Hull 
“Steam pile-driving apparatus.” 

1921. James MeRRYLEES, Glasgow, N.B., ‘‘ Weaving ornamental fabrics.: 
—25th June, 1872. 

1927. WitLarp Corney and Siptey Stevens Turner, Westborough, 
Worcester, Massachusetts, U.S., “‘ Stop motion for looms.” 

1937. WriL1AM Rosert Lake, Southampton-buildings, London, ‘‘ Gather- 
ing, ruffling, or plaiting apparatus for sewing machines.”—A communi- 
cation from Allen Johnston.—26th June, 1872. 

1943. James Samuet Cooke, Liversedge, ‘‘ Dyeing wool, silk, cotton, 
flax, &c.” 

1948. FrepERIcK Joun CueEsBRouGH, Water-street, Liverpool, ‘“ Manu- 
facturing oil and cake from seeds.”—-A communication from William 
B. Fisher.—27th June, 1872. 
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Blackburn, “‘ Looming or piecing yarn for weaving.”—-25th June, 1872. 

1960. Witt1am RanpaL Harris and JosernH Howtpine, Manchester, 
‘* Healds employed in looms for weaving.” 

1962. James Streap CrosLanD, Manchester, “Stationary and marine 
boilers, &c.” 

1966. GeorGe Lowry, Bury-street Foundry and Cross-street Works, 
Salford, ‘‘ Hackling machines.” 

1971. Henry Jewitt, Kentish Town, London, “ A new and improved 
toy.”—A communication from William W. Rose. 
1973. Wittiam Prosser, Featherstone-buildings, Holborn, London, 

** Spreading nozzles.” 

1975. WatteR Downrnc, Lachmere, Battersea, “‘ Floorcloths, &c.”—209th 
June, 1872. 

1982. WiLt1amM Rosgertson, Johnstone, N.B., “Oscillating engines.”—A 
communication from Jobn Robertson. 

1984. Witt1amM Epwarp Gepce, Wellington-street, Strand, London, 
‘*Preparing phosphorus.”—A communication from Adolphe Pelhuche. 
—Ist July, 1872. 

1992. Joun CHENHALL, Totnes, ‘‘ Sewing machines.” 

1998. WitLt1aM;Evans, Church-end House, Willesden, and Hucu Cocurang, 
“Table knives and forks.”—2nd July, 1872. 

2007. Joun Stones, Ulverstone, and James CastLe, Manchester, ‘ Re- 
volving shutters, &c.”—3rd July, 1872. 

2022. Perer JenseN, Chancery-lane, London, “ Furnaces, &c.”—A com- 
munication from Anker Heegaard.—4th July, 1872. 

2038. Isaac Smmonett and Georce Roserrson, jun., Bradford, 
moving motes and burrs from woven fabrics.”—5th July, 1872. 
2072. WiLtt1aM CLissoLp, Cainscross, near Stroud, “Condensing and 

drawing fibrous substances.”—9th July, 1872. 

2106. EDWARD THORNHILL Simpson, Thornhill House, Walton, and 
Freperick Hurp, Grove House, Walton, “ Portable air compressers.” 
—12th July, 1872. 

2114. Grorce Campion, Ramsey, ‘‘ Reaping and mowing machines.”—13th 
July, 1872. 

2213. WittiaM Forp Stantey, Great Turnstile, Holborn, *‘ Electrical 
apparatus,” 

2217. James Vivian and Henry Somerset Mackenzie, Falmouth, “ Ob- 
taining reverse rotary motion from one centre, particularly applicable 

to screw propulsion when more than one screw is adopted.” —25th July, 
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2278. Joun Forster Meakin, Baker-street, Portman-square, London, 
* Readily and effectually securing to sliding window sashes plaited 
line, &c.”—30th July, 1872. 

2420. Joseru RipspaLe, Montpelier House, Tufnel Park West, London, 
“Lamps.”—14th August, 1872. 

2439. Junius Jupson, Rochester, Monroc, New York, U.8., “Governor 
valves for steam engines.”--A communication from William Archibald 
Cogswell.—15th August, 1872. 

2621. Hiram Copp, Grove-lane, Camberwell, Surrey, ‘“ Bottles.”—3rd 
September, 1872. 

2634. CHARLES Tarr, Mexbrough, ‘‘ Stoppers for bottles.”— ith September, 
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2640. Hexrt ApRIEN BonNevILLE, Piccadilly, London, ‘‘ Tool-holders for 
machine tools.’”—A communication from Edmond Baville. — 5th 
September, 1872. 

2737. THomas Henry Rusuton and James MacquEen, Bolton, “ Combing 
cotton, &c.”—14th September, 1872. 

2788. Peter McLaurin, Glasgow, N.B.,“ Pasting paper.” —20th September, 
1872. 

2823. Ronert Younc, Lime Works, Straiton, N.B., and Peter Brasu, 
Leith, N.B., “ Kilns.”—24th September, 1872. 

2841. WitniaAM Tuomas Svuoc, Vincent Works, Vincent-street, West- 
minster, ‘‘ Regulating the supply of gas.”—2th September, 1872. 

2030. Jons Gay Newton ALLeyNz, Butterley Ironworks, Alfreton, 
“ Refining spirits.”—4th October, 1872. 

2975. Henry CLayTon, Henry Crayton, jun., and Francis How er, 
Atlas Works, Woodfield-road, Harrow-road, London, ‘Treating peat, 
&c.”—9th October, 1872. 

2996. Joun Rosert Samvet Haywanp, Shirehampton, “ Applying 
electricity to the cure of certain bodily ailments, &c.”—10th October, 
1872. 

2909. James CLaRKsoN Kay and Witiiam Hartvuny, Pheonix Foundry, 
Bury, “Compound high-pressure and condensing or non-condensing 
steam engines.” a : sa 

3003. Joun STEEDMAN, Glasgow, N.B., “‘ Obtaining acetic acid.”—11th 
October, 1872. 

3020. James Osporn Sronc, King William-street, 
“ Apparatus for producing chang repr tati 
tising, &c.”—14th October, 1872. 

3030. DanreL PIpGEON and Wiiuiam Manwarinc, Britannia Ironworks, 
Banbury, “ Rea es.” 

3037. pm A a mj Terminus-road, Eastbourne, and Joun ALBERT 
Hvuacett, Union-grove, Clapham, Surrey, ** Horse nails.”—15th October, 
1872. 

3049. Hosea Tucsy, Woodville, “‘ Kilns for burning bricks, &c.”—1l6th 
October, 1872. 

3059. GEorGE Pomeroy Dover, Upper Thames-street, London, “‘ Hand 
warmers or muffs.”—A communication from Theodore Ayrault Dodge. 
3066. Joun Martin, Bradford-on-Avon, and JoHN ALLRIGHT WHEELER, 

Westwood, “ Raising and tilting casks.” 

3074. Jonn Ropert Jopnson, Dean-terrace, Ealing, and Peter Martin 
Suanks, Grove Cottages, Lower Holloway, London, “ Priuting ma- 
chines.”—l7th October, 1872. : 

3087. RicHarp PowLes, pew oy, pea “Transmitting samples or 
articles by post.”—18th Oc 72 

3099. Saceemn Boyrs, Athol Villas, Bensham-grove, Thornton Heath, 
Surrey, ‘‘ Roasting and cooling coffee, &c.”—19th October, 1872. 
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Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1172. B. Ramspen, New Watley, Leeds, “ Steam boilers.”—Dated 19th April, 
1872. 


72. 
This invention consists in making steam boilers of a number of separate 
chambers, or in the form of a coiled tube with closed ends, as follows :— 
When the boiler is composed of separate chambers they are made of 
annular, semi-annular, horseshoe, triangular, quadrilateral, or polygonal 
form in elevation, and circular in cross section, and large enough to admit 
a man to clean them, and are set horizontally in brickwork, constructed 
with a horizontal flue or flues under or at the sides of the chambers or 
both. The chambers thus arranged constitute a boiler with a central flue 
(which communicates with the other flues aforesaid), and contain the 
water to be evaporated, and communicate with one another through feed 
and steam pipes. The furnace is made in the front part of the central 
flue aforesaid. Or the boiler may be made of metal plates so bent and 
riveted as to form an outer and inner shell, of such shape respectively 
that when the inner shell is placed within the outer shell and 
riveted or bolted thereto, the said shells form a boiJer essentially 
similar to that first described. is iler is constructed with 
manholes and feed and steam pipes, and a furnace, and is set in brick- 
work similarly to the boiler first described. 
1190. J. H. Teat, Memphis, Tennessee, U.S., ‘* Packing of pistons.”—Dated 
20th April, 1872. 

This invention has relation to the packing of pistons which work in the 
cylinders of steam, air, and water engines, air and water pumps, and 
otber machines of like character. Its object is to obtain perfect control 
of the packing from the outside of the cylinder, in order that the engi- 
necr may adjust, tighten, and loosen the same while the piston is in full 
motion. The said invention consists, First, in connecting the piston 
packing with the expanding ring by a ratchet and pawl or equivalent 
devices, sothat a circular movement of the ring in one direction wil. 
carry the packing with it, while the packing will not move with the ring 
in the opposite direction. Secondly, in providing the piston with 
pinions connected with the expanding ring and with each 
other, and adapted to be moved by means of a rod passing through 
the cylinder head parallel with the piston-rod. Thirdly, in providing the 
rod governing the movement of the pinions with a weighted arm 
accurately adjusted to the requirements of the engine and adapted to act 
uwutomatically as a cut-off or governer. 

1212. N. Tuomas, Glasgow, N.B., ‘‘ Heating seed-water.”—Dated 23rd April, 
1872, 

The feature of novelty which constitutes this invention is the placing 
of the water or feed pipes within the flues or spaces through which the 
smoke and heated products of combustion pass, so that the waste heat 

ontained in these may be given up to the water within the pipes. 
1217. J. E. Ourrince, Lewisham, Kent, “ Equilibrium slide valves.”"—Dated 
23rd April, 1872. 
The invention consists in placing a table upon the face of the cylinder 
so as to be stationary. This table may be either cast on the cylinder or 
a ttached thereto by screws or otherwise. The interior face of the slides 
moves or works upon the table, steam being admitted through an orifice 
made in the back of the slide, and thus acts between the surface of the 
table and the internal surface of the slide, thereby relieving the pressure 
upon the external slide face. The surface of the table is of the same 
area as the face of the valve, and thus the steam entering through the 
aperture equilibrates or balances the pressure upon the face of the 
cylinder. 
1270. W. M. Brown, London, “ Steam generators."—A communication.— 
Dated 27th April, 1872. 

This invention relates to vertical fiue boilers, and consists in the use of 
a centre fuel supply cylinder ; also to encompassing the vertical tubes in 
the water with other tubes, so as to leave a thin annular space for the 
water, which becoming rapidly heated increases the circulation of the 
water ; also to arranging these vertical flue boilers or cylinders in series 
with auxiliary cylinders, flue pipes, and flue chambers, so as to absorb 
the heat passing from the main cylinder; and also to forcing the water 
through the above series of auxiliary cylinders finally into the main 
cylinder. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carte, 
Harness, &c. 

1164. R. Grirritus, Rhual Issa, Mold, Flintshire, ‘* Ships, &c.”—Dated 

19th April, 1872. 

This invention relates, First, to further improvements in the construc- 
tion of steamships of the character described in the provisional specifica- 
tion of an invention for which letters patent were granted to the said 
Robert Griffiths, dated the 7th day of November 1871, No. 2991, for 
“Improvements in the construction of screw steamships and propellers.” 
In the said provisional specification a particular method of constructing 
stcamships was described for the purpose of applying the screw propeller 
at the bows, and the object of the present improvements in the construc- 
tion of steamships for the purpose of applying the screw propeller at the 
stern of the ship (as well as at the bows), in like manner to that described 
in the said provisional specification for applying the screw at the bows, 
such improved construction and arrangement being applied, either at the 
stern alone, or at the bows alone, as may be found most desirable 
according to the requirements of the steamship or vessel. Two rudders 
may be placed one on each side of the screw tube, or three rudders, 
one in each side of the screw tube, and one in front of centre 
of tube. Twin screws may be employed in accordance with these 
improvements, by having suitable tubes or openings formed on each side 
of the vessel independently of each other, in each of which a screw 
propeller is placed. These improvements in screw propellers consist in 
torming the blades on the leading edge curved from about one third of 
their len from the boss to the point, the blades being bent forward 
towards the vessel, as described in the specification of a patent granted to 
the said Robert Griffiths, dated 19th February, 1858, No. 319. 

1193. E. J. Hitt and J. L. Ciarx, London, “ Boat lowering apparatus.”— 
Dated 20th April, 1872 

The improvements relate to means for controlling the lowering tackle 
to insure the boat’s descent on an even keel. The falls for this purpose 
are led from the blocks to separate pulleys on the bulwarks, and thence 
together over and under a series of grooved friction rollers within the 
bulwarks, and finally being received in a spiral groove of a fixed drum. 
In this manner should one fall foul from any cause while the boat is 
being lowered (by paying out the ropes from the drum and friction 
rollers) the other fall will also be checked, so that perfect command of 
the boat is obtained. In some cases the falls are wound on separate 
toothed drums geared together, a brake being provided to regulate the 
lowering of the boat, which is raised by a winch handle and pinion gearing 
with each of the drums. 

1221. W. Broventon, Grand Stand, Derbyshire, “ Communicating between 
railway passengers and the guard and driver of railway trains.”— Dated 
24th April, 1872. 

aa ——- ee of a oa a m0 fixed on the side of 

the and worked by a spring joint. en in an upright ition 
the es is held by a catch which is ted from the "inside of the 
carriage by means of a bell-pull on the side or top of the said —. 
As soon as the bell is pulled tke arm will fly out, and by the use of a 
short line from the end having an open link hanging on the communi- 
cating line and working over a pulley, it will give communication between 
the and driver in charge of the train, while the arm or signal 
stan out shows from whence the signal wasgiven. The arm or signal 
will remain out from the side of the carriage until it is replaced by the 
railway servants on the platform. 

1226. G. WestincHouss, jun., London, ‘ Working brakes on railway trains by 
com, air.” —Dated 24th April, 1872. 

This invention relates to improvements in the construction and arrange - 
ment of valves for working pneumatic brakes on railway trains according 
to methods described in specifications previously filed by the same inven- 
tor. It also relates to the pac of the pistons used for pneumatic 
brakes, and to modes of com = dew the wear of brake blocks, an 
of suspending them so as to take a fair bearing on the wheels to whic 








they are applied, and to hang clear of the wheels when the brakes are 

taken off. 

1227, T. Mipe.ton, Stratford, Essex, '“ Securing great adhesion in railway 
locomotive engines.” —Dated 24th April, 1872. 

This invention for increasing locomotive adhesion is by introducing four 
friction wheels of small diameter, and at a suitable distance apart under 
and between each pair of driving wheels and the rails, thus doubling the 
surface in contact, and admitting of greater weights being placed on 
driving wheels, and obtaining better distribution of the said weight on 
the rails, 

1232. L. Pocner and L, Lovis, Paris, “ Machinery for 
smoke, dc.” —Dated 24th April, 1872. 

This consists in partitioning off the upper part or the side walls of tun- 
nels, and directing the exhaust steam and smoke intothem. In some 
cases the chambers have valves which close automatically, in others the 
blast enters a water trough. 

1233. H. H. Dory and E. T. Garpyer, London, “ Roof lamps for rail- 
way cerriages.”—Dated 24th April, 1872. 

The object of the invention is to make the ordinary railway lamp used 
in the roof of railway carriages capable of burning mineral oil by attach- 
ing a cone round the flat wick burner, to give such increased draught of 
air that the smoke from the mineral oil will be consumed. 

1244. W. R. Lake, London, “‘ Steam engines."—A communication.—Dated 
25th April, 1872. 

This invention relates to steam engines designed to serve as railway 
engines or as traction engines for street cars, steam ploughs, and 
for other like purposes. In carrying this invention into practice the 
inventor employs in connection with a boiler of suitable construction and 
two or more steam cylinders arranged in such manner that the steam from 
one may be exhausted into and used expansively in the other, a steam 
chamber or space, so connected with the boiler and cylinder that, First, 
it will receive the exhaust steam from one cylinder and transmit it te 
the other, where it is used expansively; Secondly, it will, when the 
engine is at rest, accumulate the steam generated by the boiler until the 
steam it contains stands at the same pressure as that in the boiler, and 
will, when the engine again moves, transmit this steam to the cylinder 
which ordinarily receives the exhaust steam, whereby both cylinders 
will have the same, or nearly the same, steam pressure in starting the 
car, thus furnishing the extra or reserved power necessary to put the 
car in motion ; Thirdly, should a heavy or long up grade be encountered 
requiring a long continued increase of power, communication between 
the steam chamber and the boiler may be opened, so as to permanently 
or for as long a period as required increase the pressure in the exhaust 
cylinder to the extent desired; Fourthly, should this power be insuffi- 
cient it may be still further increased, by cutting off the exhaust steam 
of the first cylinder from the second, in which it is ordinarily used ex- 
pansively, and opening communication between the steam chamber and 
boiler, using live steam at full pressure in both cylinders, making both 
of them bigh-pressure for the time being; thus, with an engine of, say, 
4-horse power nominally, the power can be increased to 20 or 24-horse 
power, as would be the case when both cylinders use live steam. A 
boiler such as is ordinarily used, with an engine of the nominal power 
first named, will be sufficient to supply the steam needed for two 
cylinders when working high-pressure steam, for the two cylinders when 
thus operating would increase the draught, causing the boiler to generate 
steam rapidly, while the car going up a steep grade would run more 
slowly, and the engine would consequently work off a less number of 
cylinders full of steam per minute. 

1246. A. M. Crark, London, “ Locomotive engines and carriages.” —A com- 
municatior..—Dated 26th April, 1872. 

The inventor increases the tractive power of locomotives by placing a 
toothed rail alongside the ordinary rail, which is caused to gear with a 
toothed wheel on the engine in ascending inclines. A locomotive for 
single rail lines is also described ; also a carriage for use therewith, and as 
an ordinary vehicle. The tractive power of the locomotive is increased 
when on inclines or for heavy loads, by means of gearing (two sets for high 
and low speeds) on each of the engine driving wheels, which are thrown 
in or out of gear as required. A locomotive for double lines of rails is 
also described, provided with speed gearing as above, and also with a 
toothed ring gearing with a rack rail for ascending lines of steep gradient. 
1263. T. D. Eacies, London, ‘* Warming or heating rooms, dc.”"—A commu- 

nication.-—Dated 27th April, 1872. 

The invention consists of a chemically prepared composition fuel which 
will burn without flame or smoke, together with the apparatus in which 
such fuel (called pyrolith) should be burned. 

128. L. Cooper, Manchester, ‘* Transporting passenyers."—A communica- 
tion.—Dated 30th April, 1872. 

This invention has for its special object the transportation of cargoes 
from vessels in those ports destitute of quays, but may be used for other 
purposes. It consists of two endless ropes passing round pulleys, to 
which motion is communicated by steam or other power. To the upper 
and lower ropes trucks are suspended, the ropes being supported at 
intervals by guide pulleys mounted on suitable piers. 


Class 3,—FABRICS. 

Including Machinery and Mechanical Operatwns connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

1163. H. A. Durrene, London, “ Textile fabrics."—A communication.— 

Dated 19th April, 1872. 

This invention consists in imparting to textile fabrics the property of 
not mouldering under the effects of wet or moisture by the employment 
of the tanning process. 

1168. G. Batre, Stockport, Cheshire, ‘‘ Winding yarn.”— Dated 19th Apzil) 

872. 


removing 


In machinery for winding yarn preparatory to doubling the inventor 
uses at times a double set of guides and courses, each guide to traverse 
one half of the length of a bobbin, so that, for example, he can either fill 
a bobbin witb one coil of four ends or with twu cvils of two ends each. 
1178. T. J. Smrrn, ‘London, “ Jacquard machinery.”"—A communication,— 

Dated 19th April, 1872. 

This consists chiefly in an improved division of the cards, whereby the 
holes are placed at a distance of about one-fifth of an inch from one 
another, centre from centre, whereby a greater strength is obtained. 
Also in the employment of special apparatus suitable for the new form of 
card, |principally consisting in forming the kooks with two arms or 
branches, whereby an clasticity is obtained obviating the ordinary wear 
and tear. 

1188, R. Suaw, Higher Walton, Preston, Lancashire, ‘* Drawing frames.”— 
Dated 20th April, 1872. 

In the drawing frames at present in use the slivers from the cans are 
guided in holes, notches, recesses, or between pins in stationary guide 
plates in front of the spoons of the ordinary stopping motion, and when 
there is a knot or entanglement in g sliver it cannot pass through or 
between its ye poy guide in the guide plates, and therefore as the 
sliver is held and the rollers are drawing the sliver is immediately 
broken, and the machine stopped by the colhanty stopping motion. The 
object of this invention is to prevent the breakage of a sliver if it happens 
to be knotted or entangled, by causing the machine to be stopped before 
the sliver is broken, and for this purpose, instead of making the guide 
plates stationary, they are made capable of vibrating by having pivots 
at their ends fitted to bearings, and to each plate is fixed an arm or lever 
er another arm or lever fixed to the ordinary rocking shaft. When 
the machine is at work, and there is a knot or entanglement, the guide 
plate yields to the pressure of the said knot or entanglement, and allows 
the sliver to pass forwards unbroken, and at the same time that the 
guide plate yields the arm or lever upon it is moved so that the arm or 
lever on the rocking shaft shall come in contact with it to arrest the 
motion of the rocking shaft, and stop the machine in the usual manner, 
and after the knet or entanglement is shaken or pulled out, the machine 
is set on, and the unbroken sliver passes onwards to the drawing 
rollers, the guide plate being returned to its first position by 
a spring or weight. The plates may have at their ends projec- 
tions fitting guides, so that a sliding motion can be given to them 
instead of a vibrating one, and the movable _ can work in 
connection with any stopping motion applied to drawing frames. 

1199. J. Hont, Bolton, Lancashire, ‘‘ Winding thread.”—Dated 22nd April, 
1872. 


These improvements consist, First, in a superior method of driving the 
pirn or bobbin, whercby the yarn can be rapidly wound and firmly 
built upon the pirn or bobbin; and Secondly, in the application of a com- 
pensating motion worked by a cam, by means of which the tension on the 
yarn is kept more equal. 

1230. W. Ricwarpson and J, Fipier, Oldham, Lancashire, “‘ Cotton gins.” — 
Dated 24th April, 1872. 

This invention refers to Macarthy gins, and consists, First, in an 
arrangement whereby the material is fed from a hopper. Secondly, in an 
arrangement for preventing an accumulation cf seeds, which would inter- 
fere with the action of the blade. 

1231. W. Cunnincuam, Dundee, “‘ Snipping, combing, and beating jute, flax, 
dc.” — Dated 24th April, 1872. 

These improvements in machinery employed for sniping, combing, 
and beating jute, flax, and other fibrous substances, consist in so 
arranging the inery or apparatus as to carry out the said operations 
more effectively than hitherto, The apparatus employed for effecting the 
said operations consists of a horizontal carrier pulley with a bevelled edge, 
and vided on its upper side and near to the rim with holders or 
clutches for securing the jute, flax, or other fibrous substance to be operated 











is supported on bearings 


upon in position on the a The carrier pulley ae oning 
angles ram sten 


placed at the base of a framing, and at the 
pulleys are situated, over which an end! rope or ropes is or are 5 
and part of which encircles or encircle a portion of the periphery of the 
carrier pulley, a groove or grooves be: ormed in the rim of the disc to 
receive itor them. The snipping, pon Sm or beating of the jute, fiax, 
or other fibrous substance is effected by two spiked revolving drums 
arranged on two sides of the framing, that by which the jute, flax, or 
other fibrous substance is first operated upon being by preference formed 
conical, so that the action may be more gentle at the nning of the 
operation. When a sufficient quantity of material for one operation has 
been placed by the attendant on the holders in the carrier pulley it is 
caused to revolve by suitable mechanism, and as it Ss roun 
material in the holders is caught between the side of the carrier pulley 
and the rope or ropes hereinbefore referred to, by which it is held in 
position to be operated upon by the snipping, combing, or beating 
cylinders, which are caused to rotate in opposite directions, so as to comb, 
beat, or snip both sides of the jute, flax, or other fibrous substance. 
1242. C. W. Vick and J. Cooke, Stroud, Gloucestershire, “‘ Machinery for 
feeding, preparing, and carding, engines.” — Dated 25th April, 1872. 

This invention relates to a novel construction of apparatus for laying a 
sliver or roping across the feeding apron of preparing and carding 
engines. 

1245. A. M. Crank, London, “ Druing and bleaching fabvics.”—A commu- 
nication.—Dated 25th April, 1872. 

This invention relates to the application of superheated steam mixed 
with air, heated or otherwise, with or without the addition of bleaching 
gases, for drying or bleaching all kinds of animal or vegetable matters in 
the form of fabrics, threads, hanks, or raw filaments. The steam is sup- 
plied to a distributor provided with a series of perforated pipes enclosed 
in a casing, from which it is projected on to the surface of the matters 
under treatment, which are caused to pass through the apparatus. The 
apparatus may be arranged in various ways, as described in the provi- 
sional specification. 

1260. R. CLews, Dundee, ‘* Weaving the end borders of rugs and mate.” 
Dated 27th April, 1872. 

The features of novelty which constitute this invention is the arrange- 
ment of the cards of the Jacquard machine whereby the central portion of 
the warp is so shed that the weft forms two selvedges at each side of 
such portion of warp. 

1312. F. A. Gatry, Accrington, Lancashire, “ Printing and dyeing cotton 
Sabrics.”—Dated 1st May, 1872. 

These improvements consist in producing chrome yellow in conjunc- 

tion with steam madder reds, that is to say, reds produced from extracts 


of madder, or artificially prepared substitutes of madder, com- 
monly called artificial alizarine, and an aluminous mordant 
thickened with starch or other suitable thickening substance, well 


known to calico printers, either on unprepared cotton fabrics or on 
fabrics which have undergone, either partially or wholly, the process of 
oiling, generally followed by Turkey red dyers. 





Class 4.—-AGRICULTURE, 
Including Agricultural Engines, Windl , Impl. 
Mills, dc. 
1165. J. Davey, Crofthole, Cornwall, “‘ Tarnwrest ploughs.” —Dated 119th 
April, 1872. 

This invention relates mainly to the construction of double-funow 
turnwrest ploughs having two sets of ploughing tools, mounted in such 
a manner that, by turning them on a horizontal longitudinal axis, either 
set of ploughing tools can be brought into working position, so that 
while the plough is at work it may throw the furrows always in the same 
direction, thus constituting a double-furrow oneway plough. This inven- 
tion can be adapted for single, double, or triple-furrow turnwrest ploughs, 
and also for steam ploughing, whether with traction or fixed engines. 
1187. A. McGrecor, Bedford Leigh, Lancashire, “‘ Reaping and moving, 

Dated 20th April, 1872. 

This invention has for its object improvements in reaping and mowing 
machines, and the improvements relate, firstly, to that class of reaping 
machines called ‘‘ self delivery reapers” wherein the cut crop is swept 
or raked from the platform by self-acting rakes (mounted upon a vertical 
axis) at intervals and in separate quantities sufficient to form sheaves, 
and consist, Firstly, of certain arrangements of lhe main frame whereby 
the cutters and rake arms can be raised or lowered vertically. Secondly, 
of an arrangement for imparting a rectilinear reciprocating motion to 
the knife bar witheut the use of a connecting rod, which arrangement 
is also applicable to other kinds of reaping machines and to mowing 
machines. Thirdly, toa peculiar device for reducing the speed between 
the crank shaft and the circular plate which carries the rake or reel arms, 
and, Fourthly, in an apparatus for guiding the rake or reel arms while 
gathering the grain on to and sweeping it from the platform and for 
raising the rake and reel arms into a vertical position, so as to clear the 
driver whilst the machine is at work, and also for lifting the rakes clear 
of the platform at any time, so that the driver can alter the size of the 
sheaf at will. 

1228. R. Mayvnarp, Whittlesford, Cambridgeshire, “ Horse-hoes and drills.” — 
Dated 24th April, 1872. 

The use of steering wheels made to turn horizontally on their own 

separate centres 


ts, Flour 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
1288. J. WALKER and A. E. Racon, London, “ Constructing buildihgs, 
bridges, d-c."—Dated 30th April, 1872. 

The novelty in this case consists in forming the pillars and framing of 
buildings and bridges of thin strips of wood and iron, and casing or par- 
tially encasing the whole in thin iron. 





Class 6,—FIRE-ARMB, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
1223. W. A. Gitper, London, “ Manufacture of shells and shot."—A cow- 
munication.—Dated 24th April, 1872. 

The object of this invention is improvements in the finishing of conic! 
shells and shot by which they are cleaned from the rough casting in a 
much more rapid and economical manner than by the present method 
of turning, and the invention consists in forcing the shells or shot by 
means of an improved screw or hydraulic press through a series of cutter 
blocks suitably arranged. 





Class 7.—_FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In+ 
struments, Lamps, Monajudire of Dress, &c. 

1183. C. H. Aston, Birmingham, “‘ Spring mattresses.” —Dated 20th April; 


The invention relates to a peculiar construction and arrangements in 
the making of spring mattresses, whereby 4 greater atnountjof durability, 
ventilation, facility for detaching springs, also for packing in small bulk 
for transport is obtained, combined with cheapness and simplicity of con- 
struction, by the use of -— springs made easily detachable by being 
portably secured top and bottom by the use of portable fasteners for 
keeping springs in their right position. The use also of a portable frame- 
work round mattresses, and by the use of hooks or other fastenings to 
connect the tops of springs together, keeping them in their right position 
and making therewith a flexible and portable top to receive a covering of 
wire netting, soft mattress stuffing, or covering of canvas, &c., lined with 
wool or any other material made portable with other improvements 
detailed in specification. 

1191. N. P. Srockwett, London, “ Embroidery or tuck marker attachments 
Sor sewing machines.” —A communication.— Dated 20th April, 1872. 

This provisional specification describes an embroidering apparatus, in 
which a spring arm attached to the top of the needle slide is employed 
to cause two arms, through which embroidery threads are led, to oscillate 
in opposite directions at every rise of the needle and so cross the em- 
broidery threads ; and also describes an apparatus by which, when one 
tuck in a fabric is being sewn, the fabric is marked where it is to be 
folded for the next tuck. 

1206. T. J. Smrru, London, “ Buttons.”—A communication. — Dated 22nd 
April, 1872. 

This consists chiefly in the material from which the buttons are to be 
formed, which is preferably acomposition of animal blood, sawdust, and 
chromate of potash. T! is placed in a mould heated by gas, and 
struck by a die on the end of a piston, by which, combined with counter 
stamps, the button is manufactured. 

1208. L. T. Grovssin, Paris, “ Infants’ cradles.”—Dated 23rd April, 1872. 

These improvements consist in providing the body, the stand, or foot, 
or any other suitable part of babes’ cradles or cribs, with a balance, steel- 
yard, or other suitable weighing apparatus, forthe purpose of offering a 
ready means for ascertaining the weight of the babe. 

1209, E. Peyton, Birmingham, “ Spring mettresses."—Dated 23rd April, 
1872. 

This invention relates to improvements in yy by and other 
elastic surfaces for sitting and reclining upun of character described 
in the specification of a patent granted to Henry Gardner and others, 
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dated Ist February, 1871, No. 276. The object of ‘these improvements is 
so to construct. elastic surfaces of this acter or construction that the 
central portions thereof shall be less elastic than the adjoining portions, 


phates by means of hydraulic pressure immediately after mixing. The 
inventor removes from the phosphates of lime all foreign matters and 
increases their value. The inventor grinds and mixes together crude 





being comparatively rigid in the centre, thus offering greater resist. 

to the pressure put upon the central part than upon the adjoining parts. 
According to another part of these improvements a certain degree of 
support is given of the central portion of elastic surfaces of this character 
by means of a longitudinal bar or bars of lance wood or other suitable 
material arranged either above or below the elastic surface. 

1211. W. H. Davey, London, ‘* Washing machines.”"—Dated 231d April, 

1872. 

This invention relates to improvements in washing machines such as 
the inventor obtained letters patent for bearing date 30th June, 1865, 
No, 1774. He makes the ends of the vessel of galvanised iron plates 
bolted together, with ribs on their inner surfaces to receive the front and 
back top boards and other parts, and carrying the bearings in which the 
rocking shaft is mounted. He also makes the bottom of the vessel of a 
curved form, and lines the interior with a corrugated sheet of galvanised 
iron, or of half round bars laid side by side to form the rubbing surface. 
1224. E. Stwcox and W. Banks, Birmingham, “ Box-irons.”—Dated 24th 

April, 1872. 

The box is hinged at the front end thereof, and there is a rod or 
skewer” provided, as usual; but this instead of being loose and free to 
pull out, as now customary, is secured to the top of the lid by a steel 
spring, which is attached to the inner part of the ‘‘ upright ;” so that the 
skewer going through the upright (which is at the back of the lid of the 
iron) in a longitudinal direction passes throught the rear of the chimney, 
and finally takes into an aperture in the loop, with which the upper part 
of the body is furnished, as customary, upon the closing of the lid, and is 
held ay therein by the forward pressure of the spring before men- 
tioned. 

1237. M. Connie, Glasgow, ‘‘ Sewing machines.”—Dated 25th April, 1872. 

The feature of novelty which constitutes this invention is the general 
arrangement and combination of the parts of sewing machines specially 
adapted for the manufacture of boots and shoes, whereby such machines 
are rendered much simpler in construction than hitherto, 


Class 8.—-CHEMICAL. 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1194. 8S. H. Srppnens, Crowan, and T. Wiiutams, Helston, Cornwall, “ Re- 

ducing tin stuf’, &c.”—Dated 20th April, 1872. 

This apparatus is arranged to impart a reciprocating rotary motion to 
the muller (instead of a continuous rotary motion), for reducing certain 
kinds of stuff, the improvements being applicable to a former machine 
described in the application for letters patent, No. 677, 1872. The recipro- 
cating motion is imparted from a crank shaft, by the aid of a lever, and a 
connecting rod or rods, the lever being fixed on the tube carrying the 
muller. Or the reciprocating rotary motion may be imparted to the 
lever and muller from a cam groove in a revolving cylinder. Both leading 
edges of the rubbers carried by the muller are curved for gathering the 
material, and the rubbers are also fitted to move independently of the 
muller arm to a limited extent. The rubbers may also consist of conical 
rollers carried on axes fixed to the mullerarm. The sides of the pan are 
bevelled outwards at the upper part to facilitate the discharge of the 
ground stuff, and the muller carrier has a convex spreader fur distributing 
tue water and material in the pan. 

1196. J. Picktes, Bramley, near Leeds, ‘‘ Puddling irvon.”—-Dated 22nd 

April, 1872. 

A beam is caused to oscillate by a crank or eccentric. On the beam 
framework the inventor fixes two pillars with two brackets or arms, 
each carrying a bell-crank lever; the beam and bell-crank levers are 
coupled for imparting to the levers the vertical reciprocating motion. A 
rabble is attached to the other end of the bell-crank levers. By the com- 
bined motions of the bell-cranks and brackets the rabbles are traversed 
through the iron, and thereby thoroughly mixing it. The motions 
are transmitted through gearing from some known motive power. The 
apparatus is placed on the top of the puddling furnace. 

1214. J. Kire, London, ‘‘ Basting food in cooking.”—Dated 23rd April, 1872. 
This invention relates to an apparatus intended to secure proper mois- 

tening of food with fat or other liquid in cooking. It is composed essen- 
tially of a reservoir, a filtering cloth placed within this reservoir, a drip- 
ping trough of special construction, and a regulating cock placed between 
the reservoir and the dripping trough. The meat being hung to rotate 
before the fire in the usual manner, this apparatus is hooked «on to the 
same suspension bar, so that the dripping trough is a little above the 
meat, the fat or other basting liquid is then put into the cloth within the 
reservoir, and finally the regulating cock opened more or less according 
to the amount of flow or basting required. The heat of the fire keeps the 
contents of the reservoir in a liquid state, and thus liqnid filtering 
through the cloth runs into the dripping trough and drips from thence 
upon the meat rotating beneath it. This apparatus is also applicable for 
basting meat cooking in closed stoves, and, with slight modifications, 
for basting food cooking in ovens. 

1215. J. W. Gray, London, “ Lithoidal composition.”—A communication.— 

Dated 23rd April, 1872. 

The novelty of this invention consists in the general method, as 
described in the provisional specification, of treating silicate of potash to 
be used as a paint or coating for various substances, as a medium for 
bearing and affixing colouring matters in such coatings, and as a ground- 
work for cements, stuccos, and similar coverings, and a primary material 
to be used in the manufacture of artificial stone, slate, marble, ware, and 
other like substances, 

1220. W. Scorr, Belston, Staffordshire, ‘‘ Bottom plates and bearers for pud- 

dling and balling furnaces.”— Dated 24th April, 1872. 

This invention consists in using: longitudinal plates at the back and 
front of the furnace, such plates being carried on bearers hollowed out to 
receive rebates which are formed on the inside of the plates. Three 
plates are used to form the bottom between the longitudinal plates, and 
are placed cross-wise in the furnace. They are carried in the rebates 
fovmed in the longitudinal plates, the middle plate being also carried in 
rebates formed on tbe inner sides of the two outside cross plates. The 
centre plate may by this arrangement be removed and replaced with but 
little delay, and without disturbing the ‘‘fettling,” which is carried inde- 
pendently of it. 

1229. C.G, KLesera, London, ‘Manufacture of sugar.”—A communication. 

—Dated 24th April, 1872. 

This invention consists in improved arrangements for facilitating the 
removal of the treacle molasses, or uncrystallisable matters from the 
crystallised sugar, and thereby economising the manufacture of loaf sugar, 
and reducing the time usually employed for draining out the uncrystal- 
lisable impurities. It also admits of dispensing with the use of the 
ordinary sugar loaf moulds, 

1235. W. C. Hotmes and W. Hovwinsneap, London, ‘* Manufacturing 

gas, &c.”—Dated 25th April, 1872. 

This invention consists of distilling coal or other gas-making material 
preferably by means of superheated steam, and then re-distilling the pro- 
ducts in a retort heated in the ordinary manner, and into which a jet of 
steam or water is conducted, the gus thus produced being passed through 
another heated vessel or retort, to render it more permanent, if found 
necessary. The gas evolved during the first distillation may be used to 
heat the apparatus, or when purified with the gas subsequently made. 
The apparatus consists of a steam boiler connected to a coil of pipes 
arranged in, furnace for superheating the steam, the outlet end of the 
coil being attached to the retort, which is set vertically and heated by 
flues from one of the other furnaces. A pipe leads from the retort to the 
condenser, which consists of tubes or pipes. Purifiers are also provided, 
and cisterns arranged to receive the liquid products of the first distil- 
lation, and another series of cisterns are placed above the re-distillatory 
retorts for containing the liquids to be redistilled, together with the 
water or steam. A third retort isemployed for insuring the [permanency 
of the gas, and a second and independent d is used prior to the 
admission of the gas into the gasholder. 

1236. J. K. Cotierr, Canton, Cardiff, *‘ Packing and preserving bv tter.”— 
Dated 25th April, 1872. 

According to this invention the butter to be protected from the action 
of the external air is placed in certain vessels made of wood, which are 
fixed or enclosed in an external cask, the space between the said vessels 
and the cask being filled with brine. In one instance the said vessels are 
rbomboidal prisms that fit together so as to form a sengoane hexagonal 
prism. In another case cylinders are used. The other shapes mentioned 
as instances are hexagonal prisms, cubical boxes, and flat boxes or tubs, 
that: together form a smaller cask to be placed within the larger cask. 
The said vessels may be used as containing vessels for butter by the con- 
Sumer. 

1243. 8. W. Ricn, London, ‘‘ Sulphates.”—Dated 25th April, 1872. 

This relates to treating shale, burnt alum, and other similar bodies, 
in a wet state, with gaseous sulphurous acid, to prod roto-sulphate of 

ron, which is afterwards d posed by alumina to form sulphates of 
those metals. 
1257. W. R. Lake, London, “* Phosphatie rock, &c.”—A communication.— 
Dated 26th April, 1872. 

The said processes are adapted especially to the treatment of the native 
phosphates of South Carolina or any other phosphatic native deposit or 
other phosphatic material, but they may be also used in other 
applications, The inventor extracts the phosphoric acid or soluble phos- 














phosphatic material, acid, and water to obtain crude phosphoric acid or 
phosphate of lime, or other bases. The inventor squeezes and presses 
the product in bags or parcels to obtain the phosphoric extract, and 
grinds together the phosphoric acid and lime, magnesia, or other base or 
their salts, to obtain an artificial phosphate of lime. 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 

1189. M. Doupett, London, “ Apparatus for the transmission and regis- 
tration of telegraphic despatches."—A communication.— Dated 20th 
April, 1872. 

This consists chiefly in a cylinder in electric connection with a key- 
board, by which it is governed. 

1213, W. A. Lytrie, London, “* Poles for telegraphic purposes.” —Dated 23rd 

il, 1872. 

The features of novelty are, First, the construction of a pole wholly of 
cast iron, either ordinary or malleable cast ; Secondly, the bracing of such 
pole, when necessary,‘by means of wrought iron ties. 

1254. J. H. Jonnson, London, ‘‘ Magneto-electric machines."—A comimuni- 
cation.—Duted 26th April, 1872. 

This invention relates to improvements in the continuous current 
magneto-electric machine described in the specification of the patent 
No. 1668, 1870, and consists in the application and use to and in such 

hi of electri wnets having consequent poles ; and also in the use 
of rubbers com d of a number of wires united in the form of a bundle 
or sheaf, whereby they are less liable to become worn, and the produc- 
tion of ng is prevented. This improved magneto-electric machine is 
applicable for all purposes where gneto-electric hi can be use- 
fully employed. 


Class 10.-—MISCELLANEOUS, 
Including all patents not found under the preceding heads, 
1169. G. L, SHortanp, Manchester, “‘ Grate-backs.”—Dated 19th April, 
1872. 








The inventor applies to a fire-grate a hollow back piece formed part] 
or wholly of cast iron, fire-clay, terra-cotta, or other suitable material, 
with internal heating ribs, and provided with one or more passages at 
the lower end for the inlet of air, and one or more ages at the upper 
end, through which the air flows into channels which convey it into the 
room in which the fire-grate is fixed, or into another room or other rooms 
as desired. 

1171. J. Barrow aad C, J. Crossriein, Liverpool, “ Utilising saccharin® 
syrups.”—Dated 19th April, 1872. ‘ 

The syrups to be utilised are those given off through centrifugal 
machines. The object is to separate the small crystals by a direct 
process. Filtration through textile or porous fabrics is employed. e 
apparatus consists of a number of frames fitted with the filtering fabric 
secured between movable followers. The syrup is forced through the 
fabric by a pump or other means, in this way leaving the small crystals 
on the inner side, whilst the thin solution is allowed to flow away. 

1173. 8S. and T. Kay, Stockport, Cheshire, ‘* Feeding bottles.”— Dated 19th 
April, 1872. 

The features of novelty in this invention consist in a simple and inex- 
pensive application to feeding bottles for infants and invalids of a valve 
seating formed by contracting the orifice of the ordinary glass tube, so as 
to form a valve seating, to which is applied a valve constructed of glass 
or other suitable material, such valve being prevented rising too far or 
coming out of position, by the tube being indented above it. This valve 
and seating is also applicable for admitting air to feeding bottles, to pre- 
serve the contents sweet and wholesome, and owing to its being formed 
of non-corrosive materials renders it equally useful for inhaling apparatus, 
enemas, pumps for acids, malt liquors, or spirits, and other similar 
apparatus, 

1179. M. Rowtanps, Dinas, Glamorganshire, ‘‘ Coke ovens.”—Dated 19th 
April, 1872. 

This relates to shoots at the back of coke ovens to enable the coal to 
slide down on to the floors, which are inclined for the purpose. The roofs 
are also inclined to equalise the spaces above the layer of coal. 


1180. F. G. Frevey and A. Tytor, London, “ Waste preventers.”—Dated 
20th April, 1872. 

This invention consists in the application and adaptation of an elastic 
cap, tube, or chamber for the purpose of relieving the valve of the 
apparatus by reducing that pressure against its surface, whereby 
it is kept against its seat, so that, on such pressure being so 
reduced, the excess of pressure of the liquid in the main body 
of the apparatus against the valve shall cause the valve to leave its 
seat, thereby opening the aperture or way and allowing the liquid to flow 
through and out of the «pparatus. A stem or piece may be provided in 
connection with the elastic cap tube or chamber for the purpose of 
insuring the closing of the valve in the case of obstruction. 

1181. A. E. Raaon, London, “ Ticket case.”—A communication.—Dated 
20th April, 1872. 

The novelty in this case consists of a light and convenient case for 
holding railway and other tickets and for exhibiting advertisements 
therein. 

1182. H. Bytneway, Pontypool, “‘ Annealing boxes, pots, dc.” — Dated 
20th April, 1872. 

The object of this invention is to make the annealing boxes, pots, or 
pans used in tin works in a cheaper manner than is now poetical. This 
end is attained by grinding together equal quantities of fire-clay, or 
rock clay and broad earth or mild clay, with the addition of pulverised 
brickbats or burnt fire-clay, and then moulding the same to the form 
required and afterwards burning the same in a kiln. 

1186. G. Davies, Manchester, ‘‘ Stereopticons.”—Dated 20th April, 1872. 

This invention relates to certain improvements in stereopticon appa- 
ratus, designed with a view of rendering such apparatus more compact 
and economical and more readily operated, and consists chiefly in the 
following arrangement :--First, the combination of t‘vo or more separate 
compartments arranged one above the other, for the reception of lanterns 
or burnets and a side chimney for carrying off the heat and products of 
combustion. Secondly, a partition or screen consisting of a double 
casing of metal inclined upwards towards tbe side chimney. Thirdly, 
arrangements for adjusting the lime pencils in the act of putting in or 
taking out the picture slides or of turning the dissolvingcock. Fourthly, 
applying pitching boards to the base of the apparatus for inclining it in 
any direction. Fifthly, combining with the front lenses hinged arms, 
carrying coloured glass for tinting the pictures, and opaque materials for 
obliterating the same. 

1192, W. B. Taetwat1, London, “ Actuating colossal figures for stage pur- 
poses.” — Dated 20th April, 1872. 

For this purpose, according to this invention, an internal skeleton of 
the required dimensions is made and adjusted in a suitable manner to 
the human body, according to the nature of the man, monster, or animal 
to be represented, and so constructed as to transfer the natural move- 
ments of the human form to an external figure representing the required 
man, monster, or animal. This invention therefore has for its object an 
adjustment of apparatus to the human body in combination with a 
skeleton of the figure required, upon which the forces of the human 
body act, an outer figure being attached to the skeleton, so as to follow 
its movements. The adjustment to the body may be any convenient 
mode of attaching the different limbs or some of them to the correspond- 
ing parts of the required skeleton, which will leave them sufficient free- 
dom of action. The skeleton must be so constru (both as to form 
and proportion) that the said adjustments and mechanism can be applied 
in the proper positions as to P uce the motions required in the external 
figure, and with power sufficient for the strength and security of the 
machine and the purposes of show or representation required. 

1195. W. W. LapeLLe, Wraysbury, Buckinghamshire, ‘* Pulp saveall.”— 
Dated 22nd April, 1872. 

The inventor constructs a drum of two discs hung on a spindle through 
their centre, and connected at their circumference by fine woven wire 
gauze. In the interior of this drum he pay? buckets forming a water- 
wheel, and he feeds these buckets through an opening in the side of each 
with the waste water (containing waste pulp or fibre) to be operated upon. 
The weight of the water caus the bucket to descend and the drum 
to revolve on its spindle, the water is from the bucket on to 
the inner surface of and strained through the wire gauze, the fibre od 
the greater portion thereof) contained in the water being retained on the 
inner side of the gauze. The buckets are placed so as to leave a small 
gp between their outer edge and the inner surface of the gauze. As 

drum revolves the fibre accumulating on the inner of the 
— is caught and carried upwards by the reversed bottom of the 

ucket, whence it drops on to a stationary cradle of semicircular form 
fitted to the interior lower half of the drum, between the centre of the 
drum and the buckets. The centre of the disc forming one side of the 
drum is cut away (the spindle being fixed to the centre of the disc form- 
ing the other side), and a screw fixed to the spindle fills up (as closely as 
possible without touching the cradle) the between cradle and 
the centre of the drum. As the collected fibre accumulates in the cradle 
it is forced forwards by the revolution of the screw and ejected from the 
am into a box —— oe ~ woe a 

machine revolves is con and regulated by a applied 
the spindle or to the drum, 





308. 6, A} ‘ Jounson, Leicester,  Plumb-rule and level.” —Dated 22nd 
pril, 1872. 

The rule, which consists of a straight piece of wood, has er 
hole eut in its centre, a plate of metal ay woe at the back of the 
same. A J pene a4 dial, divided into degrees, e centre 
of the dial a pendulum provided with two or four needles or pointers is 
suspended. the rule is held perfectly upright the pendulum hangs 
parallel to the sides of the rule, and when the rule is held at any other 
angle the pendulum falls, the needles in both instanees showing the angle 
by pointing to the degrees on the dial. 

1200. J. F. M. Pottock, Newtown, Leeds, and J. Mircnety, Bradford 
“* Kilns.” —Dated 22nd April, 1872. 

As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed. 
1201. L. Fontana, Paris, ‘‘Surgical and therapeutical applications.” —Dated 

22nd April, 1872. 

The invention consists of the preparation of substances capable of being 
employed for some surgical and therapeutical applications, and it consists 
also of the ppli in the provisional specification described for such 
preparation; and further of | protecting, by suitable coverings, the said 
ay substances from deterioration by atmospheric contact. The 

eatures of novelty are:—First, the use of the pharmaceutical composi- 
tions with such subst: impregnated or coated therewith as described 
in the provisional specification. 8 dly, the adaptation of appli for 
such preparation as above mentioned, «nd as described in the provisional 
specification. Thirdly, the coverings suitable to the preserving, as far as 
practicable, of the essential properties of such prepared substances when 
required to be kept or conveyed to a distance for use. 

1202. W. R. Lake, Londoa, “* Burner for lamps.” —A communication.—Dated 

22nd April, 1872. 

This invention relates to a burner to be applied to a lamp or other appa- 
ratus containing potroleum spirit, or other hydrocarbon fluid. The said 
burner has a tube whose upper end is closed and has a small central 
aperture. Inside the sail tube the inventor places a rod whose upper 
end is formed with a needle point which protrudes from the aforesaid 
small aperture. Around the said rod he places an o' wick, The 
lower end of the said rod is attached to a guide piece which is connected 
to asmall crank or eccentric fixed on a spindle, and the latter extends 
through a stuffing-box on the socket and is provided with a thumb-piece. 
By the adjustment of the crank or eccentric the aforesaid needle point is 
protruded from or withdrawn into the tube, and the area of the small 
aperture is thus diminished or in . The upper end of the pipe or 
tube has an adjustable cap with a series of small apertures, from which 
the gas issues in small jets, and being ignited wil) burn with a steady 
and brilliant flame. The said cap has apertures for the admission of 
air, and it has a ring or collar which is adjusted to close or unclose the 
said apertures. 

1203. H. B. Bartow, Manchester, “ Cooling wort, dc.” —A communication.— 
Dated 22nd April, 1872. 

This improved apparatus consists of a cylindrical vessel containing any 
suitable number of concentric compartments made of copper or other 
metal. The liquid to be cooled flows down one set of compartments, and 
the cold water ascends through the intervening compartments. The 
apparatus is cleansed by water escaping through a revolving perforated 


pipe. ‘ 
1204. F. H. A. Hever, London, “ Press for printing, &c."—Dated 22nd 
April, 1872. 

This invention consists in constructing and employing a printing and 
copying press bined in one hine, and giving pressure to the platen 
by double-action levers and cam head. 

1205. W. Ferry, Southampton, ‘‘ Cistern filters.”—Dated 22nd April, 1872. 

This provisional specification describes a cistern filter having an inlet 
pipe at the bottom of the filter. The wuter rises up through the filter 
and flows into the cistern. Under the filter is a chamber provided with 
a flushing pipe to remove sediment. The ball cock of the inlet pipe floats 
in the cistern. 

1216, A. Cocurane, London, ‘‘ Teaching of languages, dc.”—Dated 23rd 
April, 1872. 

The object of this invention is attained by the employment of a frame 
provided with a number of grooves in which are placed letters and words 
printed or marked on pieces of cardboard, wood, or other suitable sub- 
stance, and also provided with pointers for indicating the meaning of the 
words or signs. 

1218. A. M. CLarke, Londou, “ Hardening tiles, d&c.”—A communication.— 
Dated 23rd April, 1872. 

This invention relates to an improved method of indurating paving and 
other tiles or articles composed of materials having a base of lime or 
cement by the application of steam in a suitable chamber, 

1219. A. Pacet, Loughborough, Leicestershire, ‘‘ Raising, propelling, and dis- 
tributing water or other liquids.”— Dated 24th April, 1872. 

















This invention has chiefly reference to apparatus for raising and pro- 
pelling water and other liquids, wherein a flexible chamber is alternately 
extended and collapsed in a similar manner to bellows, so as alternately 
to draw water into and force the same out of the chamber, One of the 
present improvements consists in arranging two such chambers between 
a bed plate and an upper rocking plate, the fulcrum of which is between 
the chambers, so that by rocking the upper plate the chambers are alter- 
nately extended and collapsed. Ora single chamber divided by a water- 
tight partition may be used. Suitable inlet and delivery valves and pipes 
are provided in the chambers. Another improvement consists in arrang- 
ing one such chamber between a bed plate and a rocking plate, the 
j= Bens of the latter being on one side of the chamber, while on the other 
side is a spring by which the upstroke of the rocking plate is effected. 
Another improvement consists in forming the flexible sides of the 
chamber of a strong, pliable, pervious material, such as tanned canvas, 
provided internally, and if necessary also externally, with a separate 
waterproof lining or covering. Another improvement consists in fixing 
the flexible chamber to the bed plate and rocking plate by hoops nipping 
the flexible material upon the coned peripheries of projecting discs. 
Another improvement consists in making the nozzles and rose jets of the 
delivery pipes reversible, so that when they have become choked they 
may be fixed in a reversed position on the pipe, so as to force out the 
obstructions by the pressure of water. Another improvement consists in 
constructing a “ spreader” for the delivery pipes of a nozzle, surrounding 
which is a piece of flexible hose. A lever is fixed to the nozzle, whereby 
the outer end of the piece of hose may be flattened against a projection 
on the nozzle, so as to spread the water issuing therefrom. 

1225. A. E. Wess, London, .‘‘ Destroying the labels on bottks, dc.”—Dated 
24th April, 1872. 

The features of novelty of this invention consist in gon Ay piece of 
metal through a cork or stopper of a bottle or jar, and turning one end 
down over the bottle or jar with a cross and piece of linen or other 
material on it, over which the label is pasted in order to tear the said label 
on drawing the cork, and thereby prevent its being used a second time. 


1234. L. W. Prircuarp, London, ‘Improvements in va'ves.” — Dated 25th 
April, 1872. 

This invention has for its object the improvement of that class of valves 
known as “‘ Cockey’s valves,” and consists in so curving the intermediate 
circular and radial divisions at their lower parts as to utilise a space not 
hitherto advantageously occupied, and thus form a chamber of sufficient 
capacity to admit of the outlet pipe being attached directly thereto, 
thereby avoiding the necessity for an outlet chamber such as that hitherto 
formed below the body of the valve. 

1238. F. Durnam and H. E. Hupton, Lowestoft, “ Indicating or checking 
apparatus.” —Dated 25th April, 1872. 

This improved indicating or checking apparatus is composed of a metal 
case enclosing a series of ratchet wheels, actuating numbered plates repre- 
senting units, tens, hundreds, and so on, and also pauls or detents for 
working the wheels by means of a finger spring or stud, or a lever out- 
side of the case. One side of the case has a number of openings corre- 
sponding to the number of ratchet wheels, and b ith these i 
the numbers on the plates actuated by the ratchet wheels are brought 
snecessively by ee the finger stud or lever. At each complete revo- 
lution of the ratchet wheel carrying the units it moves fo: one tooth 
of that carrying the tens, which in its turn at each complete revolution 
actuates that carrying the hundreds to the extent of one tooth, and so 
on according to the number of wheels. This apparatus may be made large 
or small enough to be carried in the pocket, and thereby afford a means 
of secretly testing the accuracy of any person employed to check the 
delivery of fish or other gouds. 

1239, B. Naytor and T. Getperp, Leeds, ‘‘ Apparatus for tilting barrels, 
&c.”—Dated 25th April, 1872. 

Standards are ted on the “ tree” or ‘‘ stillage” to support a 
bar above the cask ; on the bar there is a ratchet wheel and loose hand 
wheel, and on the hand wheel a pawl which works into the fixed ratchet 
wheel; the rim of the hand wheel has marks representing the various 
sizes of casks, and a pointer to note the mark to which the hand wheel 
has been turned ; to the hand wheel an elastic band or s| with a hook 
is attached, which hooks on to the cask and is drawn to a suitable 
of tension by the hand wheel. The hand wheel is retained in position 
by the pawl, which drops into the teeth of the fixed ratchet wheel. The 
amount of turn given to the hand wheel is indicated by the pointer. 
1240. H. Gann, Upsala, Sweden, ‘* Imp ts in etics.”— Dated 25th 

April, 1872. 


This pr mal specification describes a cosmetic for killing and keep- 

ing away insects injurious to the human body and for other uses, of 

which carbolic acid is an ingredient. 

1241. J. Bary, Liverpool, “ Improvements in screw drivers.”—A communi- 
i 25th April, 1872. 














cation. — 
This invention for improvements in screw drivers consists in m 





. 2 -e.5 4-8.) eo) 7 fe eee eee eee 


ne 


52 








Nov. 8, 1872. 


the bit or driving end adjustable, and te from the handle and stale, 
The handle may be of the ordinary pan Se a Sete 
having a jaw or slot at its end, into which fits an adjustable bit or driver. 
This bit is made square at one end to rit the screws, and round at the 
other end which takes into the jaw of the stale. The bit is attached to 
the jaw of the stale by means of a screw, bolt, or rivet. The utility of 
this invention is that the bit or driver, through being adjustable, suits 
itself to the direction of the screw driven ; also a screw can be driven in 





ition not to the ordinary screw driver, as the bit adjusting 
itself to an angle permits the handle and stale to be used as a lever by 
the user placing tis hand or re on the end of the stale The bits 


are so made that any size will fit one stale and handle, so that any size 
screw can be driven with the same handle and stale by attaching the size 
of bit required. 





THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


.A FURTHER CONSIDERABLE DROP IN FINISHED IRON: Circulars 
from the makers—A GREAT FALL IN SHEETS—ON ‘CHANGE IN 
"WOLVERHAMPTON : Inoperativeness of the reductions : A dull 
meeting—ON "CHANGE IN BIRMINGHAM: What the makers say 
—QUSTOMERS LOOKING FOR A FURTHER FALL—FIRM QUOTA- 
TIONS FOR HEMATITE PIGS—THE COALMASTERS AND THE 


MINING ENGINEERS: As to the special rules under the 
new Mines Act—RAILWAY ROLLING STOCK, IRON TUBES, 
BRASS TUBES, COPPER AND IRON WIRE—SMALL ARMS 


AND AMMUNITION IN DEMAND FOR GERMANY—MINTING SILVER 
COIN —- ELECTRO-PLATES— THE JAPANESE AMBASSADORS IN 
BIRMINGHAM : Entertained by a Chamber of Commerce—SPLENDID 
BENEFACTIONS TO THE MIDLAND INSTITUTE—DYNAMITE: Experi- 
ments mm shivering solid iron—LaBOUR ITEMS: The lime- 
stone miners: Fender makers: Edgetool makers, 


‘On Saturday circulars were received by customers from Messrs. 
John Bradleyand Co., Stourbridge, Messrs. G. B. Thorneycroft 
and Co., Wolverhampton, Messrs Jchn Bagnall and Sons, Golds- 
hill Ironworks, West Bromwich, Messrs, Phillip Williamsand Sons, 
Wednesbury, Oak Ironworks, Tipton, from Messrs. Brown and 
Freer, from Messrs. Bloomer, and from other ironmaking firms of 
South Staffordshire and East Worcestershire. All announce a 
drop of 40s. in bars, but some make the fall in sheets and plates 
much more considerable. Messrs. Thorneycroft and Co. quote 
bars £12, hoops £13, and amar and singles £14. This also is 
the quotation of Messrs. Bagnall and Sons. From the Earl of 
Dudley’s works circulars were received on Tuesday announcing a 
reduction of £2 on all orders from the beginning of the 
month. 

A reduction of 40s. in Messrs. Bradley’s quotation for singles 
of 1st October date makes their prices for sheets at current date 
£16 10s. per ton. Messrs. Brown and Freer quote singles at £17, 
and Messrs. Bloomer’s price in their present circular is £15 5s. 
The reductions declared on the 1st October were £2 on bars, and 
£3 on singles. Before that time singles had run up in some cases 
to £22, and in others £21 10s. Assuming that it was from these 
quotations that £3 was taken by the firms who now quote £14 as 
their selling prices, the reduction in singles now declared is as 
much as £4 10s. or £5. This with the reduction a month ago 
makes a total drop of £7 10s. and £8 perton. The firms who 
now quote £14 have brought singles back to the proportion that 
they possessed for very many years before the late excessive prices 
began to prevail. 

It has been a long time since a meeting of iron and coal masters 
and hardware merchants was so utterly spiritless as that which 
came off on Wednesday afternoon in Wolverhampton. The reduc- 
tions above-mentioned have not had the effect of bringing out 
specifications, and the works are even worse off for orders this 
week than last. There is not one finished ironworks in the whole 
of South Staffordshire and East Worcestershire where the opera- 
tives are employed even average time. At most, hardly one-third 
of full time is being run, and the men are badly complaining of 
the smallness of their earnings. That such an alteration should 
come over the trade in a few weeks is somewhat remarkable. It 
was being instanced on Wednesday afternoon by consumers as 
indicative of the reasonable issue of excessive prices. Consumers 
have been inclined to use a strong word as expressive of what has 
been done, and to which the present lamentable state of business 
is traceable. Those makers, however, who lead the way in the 
rapid advances, assert that the state of their order books and the 
barrenness of stocks of iron the world over justified the course that 
was taken. It is a fact, however, that very little business was 
done at the excessive rates. If business of any worth is to be 
done it is maintained by buyers that yet another 40s. must come 
off. How they are to meet the views of their customers to this 
extent the ironmasters assert they cannot see without a serious 
reduction taking place in fuel and in the wages of certain of the 
operatives, 

On ’Change in Birmingham to-day (Thursday) it was maintained 
there had not elapsed sufficient time to permit of a fair test of the 
effect of the last reduction, There were men of considerable 
experience who were inclined to take a cheerful view of the 
“*situation,” and their arguments and deductions were pretty 
much as follows :—‘“‘ —— we have now the means of communi- 
cating without any appreciable delay with the remotest parts of 
our habitable planet, and thus are likely to more speedily experience 
the benefit of any changes in price than only a fortnight ago was 
possible. We may look now for many postponed or cancelled 
orders to be at once put in hand. It is by no means unusual for 
trade to take a decided start onward in the month of November. 
Often enough since then an improvement has occurred in November, 
and if experienced traders will carry back their memories to 1835, 
they will recall the fact that after a long period of low prices and 
ouly little business the iron trade revived in November, avd before 
July had set in £5 a ton more was got for the product of the mill 
and forge.” 

Meanwhile the sales are comparatively nil. Certainly very little 
was done this afternoon in finished, and hardly anything in pig 
iron. The hematite pig makers report that they have more to do 
than they all can conveniently accomplish. One large firm is 

tting up dditional furnace. 

The Coalmasters’ A iation of South Staffordshire and East 
Worcestershire are preparing a list of regulations for the manage- 
ment of the pits as soon as the new year shall have come in. Cer- 
tain of the managing engineers object to the masters doing this 
without their help, inasmuch as upon the managing engineers will 
devolve much of the responsibility of carrying out the regulations. 
The subject was mentioned at a meeting of the Dudley Mining 
Institute on Monday last. It was pointed out that when the 
special rules now in operation were adopted a similar course was 
pursued by the coalmasters ; but that, by the united action of the 
engineers, one or two ‘‘ obnoxious rules” were struck out before 
the Home Secre would pass them, On the motion of the vice- 
president the Dudley engineers resolved to request the chairman 
of the coal trade to receive a deputation from the council of the 
institute with a view to the question being mutually considered, 

Yesterday the coalowners and mining engineers of Warwick- 
shire assembled at Coventry, there to discuss with Mr. Thomas 
Evans, the Government Mines Inspector of the district, the clauses 
of the new Act, The meeting arose out of an invitation sent to 
the owners and engineers by the inspector himself, who desired 
that thereat a committee should be appointed to prepare the code 
of — rules which the Act requires, The committee was 
appoin 

ers some time ago received by makers of railway rolling 
stock in this part of the kingdom continue to provide employment 
for most of the hands who are engaged in the metal or wood de- 
ent. Wheels and axles and springs are in active make, and 
in the same department there is a fair amount of business being 
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done in shafting. Railway lamps are also in brisk manufacture. 


The se companies are busy upon the vehicles which the 





extension of third-class accommodation have brought into increased 
request. 

“The tube-makers have not yet worked off their orders for iror 
goods, and the usual season demand for brass tubes required by 
the chandelier and lamp makers and the gas companies is excel- 
lent. The copper and brass wire mills are busy. Amongst the most 
recent accessions contracts for telegraph cables have to be noted. 
The last-mentioned demand is especially felt by a few noted houses 
in Birmingham. The less valuable descriptions of wire, such as 
that used by the pin-makers and the weavers, are also in 
better demand. Iron wire is likewise in ne mg request. 

The small arms work already in hand at the Heath Factory, on 
account chiefly of the requirements of our own Government and 
that of the Czar, are likely to be followed by a considerable 
demand from France. The National, or Westley-Richards’ Company, 


the Mauser gun, adopted by the German Government, are fully 
occupied. Nor is this last-mentioned contract the only one entered 
into between this district and Germany that is affording employ- 
ment to Birmingham artisans. So large a quantity of metal 
cartridges are required and being taken by Germany that one 
maker alone in Birmingham has purchased brass sheets in an order 
the delivery of which will extend throughout upwards of two 
ears, 

, Messrs. Heaton are busy minting silver coin for the British 
Government. The electro-platers are doing a good export business, 
and the home demand is improving. The industries generally of 
Birmingham are fairly thriving, and the prospects are encouraging, 
especially in relation to goods required in distant countries, as 
well as the continent of Europe. 

There is reason to hope that the considerable trade already 
carried on between Birmingham and the East will be benefited in 
respect, certainly of Japan, by the visit in the past week of the 
ambassadors of that empire, who are now in this country. It may 
be added that the visitors were entertained at a banquet, on 
Tuesday evening, at the Queen’s Hotel, by the Chamber of Com- 
merce. During his speech, by which he prefaced the toast of the 
evening, the president of the chamber (Mr. S. C. Hawkes) 
remarked, that it might be an interesting subject of reflection for 
employers of labour in this country, and their workmen, to know 
that in the far East, in Japan, there existed an exhaustible supply 
of skilled labour. 

The Birmingham and Midland Institute will soon be a very 
important educational centre. Some time ago we showed how 
immensely it had been benefited by Mr. Josiah Mason, who has 
been offered a knighthood in recognition of his beneficence in 

3irmingham. A few weeks ago the rector of Eversley delivered 

an inaugural address upon taking office as president for the year, 
and dwelt upon the importance of the dissemination of the science 
of health amongst the masses. Last Monday a manufacturer of 
Birmingham who withholds his name gave £2500 to the institute 
to found lectures and classes for the practical adoption of Canon 
Kingsley’s views. At the same time Mr. J. Skirrow Wright gave 
£100 in memory of his late partner Mr. George Smith, who took 
great interest in the institute. Mr. Wright wrote that he 
believes ‘“‘the future material prosperity of Birmingham will 
largely depend upon the application of science to its manufac- 
tures.” At his request the money will be devoted to the chemical 
department. 

Dynamite as an explosive compound, to be used not only in the 
operations of the mine, but likewise in those of the ironfoundry, 
has just been tested in this district. A mass of iron that had 
escaped from a blast furnace and had for thirty-five years been 
lying in the ground at Bilston was experimented upon. _In this 
mass of solid metal, which is known in the trade as a ** bear,” four 
holes were drilled, and chambers made at the end of the drills. 
Charges of 41b. of blasting powder simply blew away the ram- 
ming. Three cartridges of dynamite were then placed in one of 
the chambers, but the explosion was ineffectual. Nine cartridges 
did not shiver the ‘‘ bear,” but in exploding they so shook the 
works that an accident was feared; when twelve and a-half 
cartridges were fired the “‘bear ” was blown to pieces. A fragment 
weighing 13 cwt. was thrown into the air a great distance, and 
fell through a stable roof. The total weight of dynamite used 
was l#lb. The experiments were conducted by Mr. Henry 
Johnson, mining engineer, of Dudley. 
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NOTES FROM SCOTLAND. 
( From our own Correspondent.) 


THE IRON MARKET—IRON AND COAL TRADES—PRESENTATION TO 
Mr. M’DONALD, MINERS’ SECRETARY—SHIPBUILDING ON THE 
CLYDE—NEW PUBLIC WORKS, 

THERE is little to be said to-day (Thursday) with reference to 
the pig iron market. The slight change for the better which I 
reported last week was but a temporary one, and matters are in 
pretty much the same position as they were three weeks ago. 
Nearly the whole of the stock in store is still in the hands of 
speculators, who maintain a nominal quotation of 130s., at which 
there is practically no business transacted. Almost the only 
business being done consists of a purchase now and again by 
dealers who are obliged to implement their contracts at whatever 
inconvenience. All other departments of the iron trade continue 
to be affected by the artificial condition of the pig iron market, and 
business remains in a disorganised and unsettled state. The dulness 
in the malleable iron trade also continues, and not a few of the roll- 
ing mills that used to have a good output are altogether stopped, 
whilst others are not fully supplied. A further reduction has, 
however, taken place in the price of bar iron, but buyers still 
manifest a shyness for business, and are evidently holding back 
until the market assumes a more natural tone. Makers’ prices for 
pigs are again quoted somewhat lower, as follows :—Gartsherrie, 
No. 1, 135s.; No, 2, 110s,; Coltness, the same ; Summerlee, No. 1, 
126s.; No. 2, 115s.; Carnbroe, No. 1, 120s.; No. 2, 107s. 6d.; Lang- 
loan, No, 1, 135s.; No. 2, 115s.; Calder, No, 1, 135s.; No. 2, 110s.; 
Glengarnock, No. 1, 122s. 6d.; No. 2,110s.; Eglinton, No. 1, 115s.; 
No. 2, 105s.; Dalmellington, No. 1, 120s.: No. 2, 108s.; Carron and 
Shotts, No. 1, 135s.; No. 2, 110s. each; and Kinneil, No. 1, 
120s.; No. 2, 105s. The shipments of pig iron for the week ending 
2nd November amounted to 12,960 tons, being 956 tons less than 
that for the previous week, and 5388 tons under the shipments of 
the corresponding week of last year. The increase on the year to 
date, of course, continues to be diminished by the falling off 
which is taking place week after week. The imports of Middles- 
brough pig iron into Grangemouth for the week ending Monday 
last was only 435 tons, being 231 tons less than in the same week 
of 1871, and making a total decrease for 1872 of 16,298 tons, 

No further decrease has yet been made in the prices of coal, but 
there is a perceptible improvement in the demand, and the men are 
kept more steadily at work. Rumours are afloat that the em- 
ployers in several districts still contemplate a reduction of the 
wages, and in some cases fresh notices have been given to that 
effect; but the miners, on the other hand, exhibit a determination 
to resist any encroachment in that direction. The miners of West 
Calder, who struck some weeks ago for an increase of 1s. per day, 
remain out, and numbers of them have left for other coal-fields in 
the west. A number of the miners at Addiewell have been prose- 
cuted and fined for desertion of service, and others have been 
bound over in large sums to fulfil their proper period of 
warning. The presentation to which I alluded a week or 
two ago as about to be made to Mr. M‘Donald, the pre- 
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M‘Donald had rendered the miners by helping them to improve 
their condition, doing so much to bring about the success of the 
Mines Regulation Bill, and, at the same time, discouraging strikes and 
intimidation on the part of the workmen. Mr. Robert Penman, 
chairman of the Fife and Clackmannan Union, on behalf of the 
miners of Scotland, presented Mr. M‘Donald with a receipt on the 
Clydesdale bank for £620, and Mr. M‘Donald made a suitable reply, 
assuring the miners that he should continue to devote himself to 
their interests. 

Although fresh orders are by no means so plentifal as they 
have been, the shipbuilding trade on the Clyde is tolerably 
busy. During the past month the work sent out of the yard has 
reached the large amount of 22,250 tons, a tonnage which has only 
twice been exceeded within half a dozen years. Among the 
vessels launched were the Sorata, 4200 tons, and 600-horse power, 
built by Messrs. Johan Elder and Co. for the Pacific Steam 
Navigation Co., to be placed on the Liverpool and Valparaiso 
mail service ; the Maliva, 2753 tons, and 6U0-horse power, built 
by Messrs. Caird and Co, for the East India mail service of the 
P, and O, Co, ; the Leopold II., 2500 tons, by Messrs. Barclay, 
Carle, and Co,, for Messrs. Ryde and Co., of London, for the 
South American trade ; the Glenlyon, 2300 tons, built by the 
London and Glasgow Shipbuilding Co. for Messrs. A. C. Gow and 
Co., Glasgow, for the East India trade ; the Colina, 2000 tons, by 
Messrs. Barclay, Carle, and Co., for Messrs. Donaldson Brothers, 
Glasgow, for the Clyde and River Plate trade ; anda large number 
of vessels of a less tonnage. 

A great many casualties to shipping, particularly on the west 
coast, have been occasioned by the storms of the past week. 

Another meeting of the provisional committee of the proposed 
Black Isle Railway has been held at Fortrose, and a considerable 
amount of additional subscriptions was reported. The promoters 
appear confident that the line will be a paying concern. It is 
stated that in Shetland there are no fewer than six large mining, 
railway, and shipbuilding schemes either in operation or in con- 
templation. Two steamers, which are to form the first of a line 
between Lerwick and the south, are in course of being built; and 
four new fishing smacks are building for a company who have 
already as many afloat. I also hear of a copper mine to be worked 
at Sandlodge iron mines at Dunrossness, and a railway from the 
copper mine to Sandlodge pier. The defect in the Pentland Firth 
te —— cable is reported to have been discovered near Walls, 
and only fine weather is wanted that the breach may be repaired. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


‘ 
GENERAL REMARKS ON THE STATE OF TRADE: Slight revival of 
the cutlery branches—SUPPLY AND PRICE OF FUEL: Reduction in 
steam coal—THE IRON MARKET : Swedish iron : Spanishore : Less 
inquiry for heavy goods—THE FILE TRADE—SAWS, EDGETOOLS 
AND ENGINEERING TOOLS—METHOD ADOPTED BY SMALLER 
FIRMS FOR THEIR FOREIGN TRADE—VARIOUS BRANCHES OF THE 
CUTLERY TRADE— ELECTRO-PLATING AND MINOR INDUSTRIES, 


BUSINESS is just now in a state of transition, in most cases by easy 
stages, from full work to short time and a paucity of orders. This 
week no very marked change in the condition of trade has to be 
recorded, and therefore in discussing each branch of trade in 
detail much has necessarily to be said which was equally appro- 
priate on various former occasions. There is still a gradual 
falling off of orders observable in the heavier trades, but some few 
of the lighter branches are experiencing a slight revival of activity, 
usually on account of the home market ; this is more particularly 
true of the cutlery trades. 

Coal has now luckily ceased to be the bugbear of anxious manu- 
facturers, and is at present very plentiful at somewhat lower rates. 
The South Yorkshire Coalowners’ Association held a meeting at 
Barnsley last week, and appear to have at last came to the conclu- 
sion that they must reduce the price of the commodity in which 
they deal they passed a resolution affirming that the price of 
steam coal may, if necessary, be reduced two shillings per ton ; the 
reduction has in some instances been made, but not genérally, and 
no alteration whatever has been made in the price of house coal, 
the demand for which is tolerably well sustained. The West 
Yorkshire Coalowners also held a meeting at Leeds, this week, 
and decided not to make any alteration in the price of coal. This 
is in the opinion of many business men to be regretted, seeing that 
the present price of fuel prevents any healthy expansion of 
the iron trades, and unless some material reduction be made a 
miserable stagnation will creep over the heavier branches of 
business. Already I hear it stated by manufacturers that they 
must begin to work short time, an effect principally of the dearness 
of fuel, and, to a less extent, of the Bank rate. In all seriousness I 
would recommend to the coalowners the shopkeeping maxim of 
“small profits and quick returns.” Many of the pits in South 
Yorkshire are short of orders, and a considerable quantity is being 
stacked. 

Coke is plentiful enough now, and can be had at from 28s, to 30s. 
As soon as coal comes down coke will necessarily follow. 

The iron market proper is nominally lower here, chiefly on 
account of the fall of £2 in the rates for South Stafford 
shire finished iron, but really the fall has not been of a nature to 
greatly stimulate the market. Similar reports reach Sheffield 
from the Cleveland district. Orders from America and one or two 
other foreign markets are light, and it is understood that they are 
pretty well supplied. It is therefore difficult to distinguish any 
valid prospects of a revival of trade for some time hence, unless 
the, price of iron goes down largely and without delay. 

Swedish iron is if anything stiffening, and there is just a pro 
bability that it will go up rather than be reduced. This is 
explained by the fact that the Swedish make is now largely used 
by American, Belgian, and German ironmasters, in addition to 
being made into Bessemer steel in Sweden, a state of things 
different from what formerly existed, naturally resulting in 
higher prices. Under the circumstances Sheffield howe turn for 
relief to the new Spanish iron ore field which is now being opened 
out under the auspices of a company in which Sir John Brown (with 
Bolckow, Vaughan, and Company, and others) is interested. 

Heavy goods, such as railway springs, tires, axles, and the like, 
are in less request, and the same remark applies with equal truth 
to rails and locomotives. 

The file trade continues moderately brisk, in some cases with 
fair prospects, but as a general rule the new orders are by no 
means equal to these which are being worked out. 

Saws, edgetools and general engineering tools are still in 
moderately good request, and the works are as yet actively 
engaged in getting some large old orders out of hand. The home 
demand for these articles is somewhat better, and so far as saws 
are concerned a better business has been done during the past 
year than for many years past. Russia takes a large quantity of 
tools of good quality and a fairly heavy amount goes to Canada 
and the States. Much of the minor tool trade of this locality is 
done for foreign markets through Birmingham and Wolverhampton 
merchants by the smaller masters, who not unnaturally prefer the 
short time transaction with these merchants to the longer and 
more uncertain (even if often at higher prices) remittances of 
colonial and foreign customers. 

I can speak favourably of the cutlery trade as a whole, but I 
hear that the demand from the United States is not by any means 
so good as might have been anticipated. Many of the cutlery 
firms are busier, especially such of them as devote their energies 
to the manufacture of pen and pocket knives, razors, and scissors, 
The table knife branches are also fairly brisk, with excellent 





sident of the Miners’ National Association and tary 
of the Scottish Miners’ Union, took place in the City Hall, 
Glasgow, on Monday. Mr. +Robert Dalglish, M.P., presided, 





and spoke in complimentary terms of the great services Mr. 





prospects up to Christmas. 

The electro-platers are doing a good business both for the United 
Kingdom and sundry foreign States. The various minor and not 
above specified industries are tolerably well off for orders, 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE RETURNS—THE COAL AND 
COKE TRADE—A:NUTHER LIMIT D LIABILITY COMPANY —{tHE 
PROPOSED DOCKS NEAR MIDDLESBROUGH—STREET TRAMWAYS— 
Tue Seaton LicHT—IRoN SHIPBUILDING—PRICES. 

Tueattendance on ‘Change at Middlesbrough on Tuesday was rather 

smaller than on the previous ma ket day, Sellers showed a greater 


disposition to scll. but they would not take less than 107s. 6d. per | 


ton for No. 3 pig iron, prompt delivery. For delivery next year a 
great deal of this quality is sold at prices varying from 90s. to 105s. 
per ton. The pig makers consider the trade im a very healthy 
condition. 

The Cleveland Ironmasters’ Association returns for October 
have jus’ been issued. They show that, of 137 blast furnaces, 130 
are in operation. There are sixteen new blast furnaces in course 
of erection, the most of which are in the Middlesbrough district. 
The make of pig iron is shown as follows :— 


Tons. 
Month ending October 31st, 1872 .. ee 171,316 
Month ending October 31st, 1871 .. . 163,027 
Month ending September 3uth, 1872 161,028 
Increase upon October, 1871 8,289 
Increase upon September, 1872 10, 288 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
a ee 


215 














Month ending Uctober 3st, 1872 .. y 
Corresponding month last year oe 24,925 
a ae ae ae ey 4,290 
Shipments Coustwise of Pig Iron from Port of Middlesbrough. 

Month ending Octwber 3lst, 1872 .. .. «2 oe oe 12,375 
Corresponding month last year 19,098 
Decrease... .. «+ + 6,723 

Makers’ Stocks. 
September 3 th, 1872... .. «. «+ «+ 42,344 
October sist, 1872 *e 40,064 
Decrease upon September, 1872 2,280 

Warrant Stores. 
September 24th, 1872... .. «. +. «- 931 
October 29th, 1872 931 
Decrease .. nil. 


In the finished iron trade there is no new feature. It is know” 
that the requirements in various parts of the world are verY 
large, but buyers are holding back the orders in the belief tha 
they will be able in a short time to make contracts on more 
favourable terms than they can at present. The prices in 


several branches of the finished iron and hardware trades are con- | 


siderably lower than they were a few weeks ago, and there is a 
general feel ng that they will fall much lower. , 

The pr ce of fuel is exceedingly well maintained on Teesside. So 
long as coke is sold for 38s. and 40s. per ton there is no likelihood 
of any kind of iron being very much cheaper than it is now. 

The ironstone miners are working well, but they are talking 
about working in pairs unless the fillers jo the union. At the 
cullieries throughout Durham and Nortiumberland the men are 
yielding a good output, but the demand being so great there are 
no stocks. 

Now that coals are so dear it is suggested that extraordinary 
steps should be taken to pump the water out of the Wallsend pit 
on the banks of the Tyne. 

A few weeks ago I stated that negotiations were going on 
with a view to purchasing extensive ironworks for a limited 
liab lity company on Teesside. I am now in a position to state 
that the works I then alluded to were those belonging to Mr. 
Barningham, of Darlington. The prospectus of the new company 
will, I believe, be before the public this week. The company will 
be called the Darlington Iron Company (Limited). Mr. Thomas 
Vaughan, of Middlesbrough, will be chairman, and Mr. Joseph 
Dodds, M.P.. Stockton, vice-chairman. The works have been 
purchased for the sum of £275 000. The capital of the new com- 
pany is £350,000, of which Mr. Barningham will take one-fifth, 
besides leaving £100,000 on mortgage, repayable over seven years, 

The scheme for making docks near Middlesbrough, to which I 
referred last week, was discussed by the Tees Conservancy Com- 
missioners at Stockton on Monday. The commissioners stated 
that they were not prepared to make docks, but they clearly 
showed that they would be ready to consider any scheme for such 
a desirable object. With such natural advantages, and in the 
centre of the greatest iron producing district in the world, exten- 
sive docks at Lackenby, near Middlesbrough, would prove a great 
boon to traders, and would amply repay the capitalists who may 
have the foresight to invest in the dock scheme. 

After all there is a prospect of Stockton and Middlesbrough 
having street tramways. In both those towns, through some 


influence, the question was shelved by the corporations when it | 


was introduced some time ago. A few public spirited gentlemen 
have, however, taken the watterup. They have had a meeting at 
Middlesbrough, and have di 1 the questi It is expected 
that steps will be taken which will result in a tramsay from 
Norton, through Stockton, South Stockton, and Middlesbrough, 
to Eston. Such a tramway would be a great boon to the inhabi- 
tants of those populous places. 





It appears that, owing to the recent erection of works on Tees- 


side, the High Light at Seaton is much obscured, and it is neces- 
sary, for the safety of navigation, that some steps should be taken 
so that the light may be seen at sea at all times, The matter was 
under consideration at the last meeting of the Tees Commissioners, 
and they will see that it is rectified. 

Shipbuilding on the northern rivers is rather more active again. 
There have been several launches on the Tyne and Tees within 
the past few days. Two or three firms have also received large 
orders lately. 

The prices of iron are as follows :—Pig iron, No. 1, £5 17s. 6d.; 
No. 2, £5 15s; No. 3, £5 103.; No 4, £5 9s.; M, £5 8s.; W, 
£5 7s. 61. Manufactured iron—Common bars, £12 to £13; best 
ditto, £13 to £13 10s.; cable iron, £12 10s. to £13; rivet iron, 
£12 10s. to £13; angle and bulb, £12 to £12 10s ; nail rods, 
£12 10s. to £13; hoops, £14 to £14 10s. ; sheets, £15 to £15 10s.; 
ship plates, £12 to £13; rails, £11 to £11 10s.; puddled bars, 
£9 10s. to £9 15s. ; wrought iron girders, £20 to £21. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

FIRM CONDITION OF THE IRON TRADE—THE TREDEGAR IRON Com- 
PANY—SIRHOWY RAILWAY CHANGING HANDS—PROGRESS oF 
LIMITED LIABILITY C)MPANIES—TREFOREST WORKS TRADE AT 
RuyMNeyY, TREDEGAR, Eppw VALE, DowLals, CYFARTHFA, AND 
ABERDARE—PLATE AND SHEET TRADE—THE OCTOBER RETURNS 
OF EXPORTS AT CARDIFF AND NEWPORT—PROGRESS OF ABER- 
CARNE: Zhe Glamorgan Coal Company and their cok.rs—The 
Resolvin colliers — IMPROVING STATE OF THE COLLIERS — 
HEAVY SHIPMENTS FOREIGN—STRIKE AMONGST THE CARMAR- 
THENSHIR® COLLIERS— RAILWAY COLLISIONS AND ACCIDENTS-- 
EXODUS OF COLLIERS AT BLAENAVON, 

Tue downward tendency of iron in a majority of the iron pro- 

ducing districts has hitherto not affected this district. I hear a 

great dealof -lackening trade, of lessened inquiries, but prices kee 

up. I see nowhere any falling-off in the activity of furnace, mill, 

and forge, and the important orders now beginning to flow in from 

Australia arovse the hope that a fall in price and a reduction in 

wages may be tided off for a little whileyet- Another of the large 

ironworks is on the eve of chang ng its character. I refer to the 

Tredegar Works, which will change hands before long, and become 

the property of a limited liability company. Nothing is known 

yet about the details, only I hear that the present proprietary 


| will hold an interest in the concern. The Sirhowy Railway is also 
| to put on a fresh face, the London and North-Western taking the 
‘management. It is evident that the principle of limited liability 
in connection with iron and coal works is gaining ground, and 
making «nother and distinct phase in the history of such esta- 
blishments. Lhe Bacons, Crawshays, Guests, led the van and 
founded colossal concerns, now a host spring up, and varied talent, 
equal industry, and ample wealth are brought to bear in the con- 
duct of iron or coal industries. Treforest, which is progressing, 
is one of the last and best specimens of the kind. — 
| There is a buoyancy about the iron trade which is very hopeful, 
| and it is seen more strikingly apparent in the upper portion of 
| my district than in the lower. Thus, Rhymney has been exporting 
| this week considerable quantities of nails to Rga; Tredegar to 
Savannah ; Ebbw Vale to Singapore—I hear this to have secured 
an Australian order ; and Beynon to Rangoon and Monte Video ; 
Dowlais and Cyfarthfa Works have been clearing off rail orders to 
New Orleans; Aberdare and Plymouth to America and India. 
Plate orders are not held to any extent, but there has been a fair 
amount of sheets turned out principally for Holland, and at 
Swansea about the usual quantity of steel rails has been worked 
off. 
I have just received the returns for October in connection with 
the iron and coal works. They are as follows :—Coal exported 
from Cardiff during October, 236,328 tons ; coke, 1018 ; patent fuel, 
4784 tons ; co stwise, coal, 82,610 ; coke, 320; iron, 25,874 tons 
Of this quantity nearly a fourth was sent to New Orleans. Coal 
exported from Newport, Mon., 28,663 tons; coastwise, 68,602 ; 


! coke, 150; iron, 16,9 0. Here again New Orleans figured as the 


principal customer taking nearly 3000 tons. 

Now for my budget of news, which is considerable At Aber- 
carne a new ironfoundry is on the eve of completion, and will soon 
be ready for the first casting. Tinworks are also projected on the 
site of the old wire mills at Abercarne, and the fulness of enter- 
prise is completed by the re-opening of No. 1 pit «f the Abercarne 
Colliery by the Ebbw Vale Company. The Glamorgan Coal 
Company and their cokers have had a difference. Sixteen men 
left without notice lately, and on Monday were suumoned befure 
the magistrate for the offence. The question as usual resolved 
itself into one of wages, and, after a patient hearing, judgment was 
deferred. The cokers complain that they are paid 2d. less per day 
than at other ovens. Messrs. Cory, Yeo, and Co., have had an 
amicable settlement with their colliers at Resolven. The conces- 
sions were as follows :—Arrangements to be made so that less coal 

should be broken on leaving the tram ; 1d. per ton to be allowed 
| extra for loss of coal caused by falling off the tram when taken 
| from the mouth of pt, and an extra 1d. per ton on coal passing 
| over Billy Fairplay ; an increase of 6}d. per yard for cutting air- 
| ways forwards, 

Colliers in all parts of the district are settling down very much 
better to their work, and not a solitary meeting of any importance 
bas to be chronicled. The result of this has been greater activity 
at the ports, and but for the weather, which has been exceedingly 
severe, the shipping list at the various Welsh ports would have told a 

ratifying tale. As it was, large quantities of the best steam coal 
on been sent this week to Cadiz, Rio de Janeiro, Malta, Turkey, 
and the leading French ports. I do not hear of any change of quo- 
tations. House coal remains firm, and I am aware of one fact — 
that owners will put up with a considerable falling off in business 
before they take lower prices. 

The pacific attitude now shown by the colliers of Monmouth- 
shire and Glamorgan is in contrast to that exhibited of late in the 
lower part of the district—Carmarthenshire. Since Friday last 
the house coal colliers there have been on strike. They gave 
notice in October for an advance of 4d. per ton, and as this was 
not conceded they brought vub their tools. Meetings, agitation, 
support by the Association of Miners during the strike, are the 
leading features of the movement. Railway collisions have been 
numerous this week. One occurred on Saturday at the 
| Eastern Valleys, near Malpas, through the breaking down 

of a goods train. A passenger train ran into the wreck, 
| and many persons were injured, in addition to much damage to the 

rol'ing stock. On the same day three trucks were thrown off the 
| Bargoed branch of the Merthyr and Brecon Railway. Two railway 
accidents—one fatal—occurr. d at Bridgend, a fatal accident on the 
Merthyr and Brecon line, and another at Cwmbran. 

As I close my despatch intelligence arrives of another dis‘urb- 
ance amongst the colliers of the hills. Forty men have left Blaen- 
avon. There has been a general emigration from other parts, 
the Rhondda Valley being the Patmos sought. 

















NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


DARLINGTON IRON ComPpANY—CoAL IN LANCASHIRE—-BLACKPOOL 
PierR CompANY—WEST YORKSHIRE COALMASTERS’ ASSOCIATION 
—THE PORT OF BARRUW—TRADE IN WEST YORKSHIRE SoOvuTH 

YORKSHIRE WAGON BUILDERS—THE ESTUARY OF THE TEss— 

| NORTHERN STEaMSHIP OWNERS’ ASSUCIATION — THE STEAM 

| PLOUGH TRADE — WEST YORKSHIRE FORGES— LAUNCHES OF 
| STEAMERS—Mr. Fow.er, C.E.— THE ANDEAN (8.)— Messrs. 
| Kitson anpD Co.—PROPOSED COAL DEPOT AT YORK—TRADE AT 

BaRROW-IN-FURNESS—MERSEY Docks AND Haksour Boarp, 

| On Saturday a committee, appointed at a meeting of landed 

proprietors of Lancashire, held at the Bull Hotel, Preston, met at 
the same place, Colonel Wilson Patten, M.P., in the chair. After 

a lengthy consideration of the various statements made at the meet- 
| ing, and of others since received, it was resolved to adjourn until 
| the results of the borings for coal through the new red sand- 
| stone, now going on at Over Sands, near Ulverston, is known. 
| The directors of the Blackpool Pier Company have decided to 
recommend a dividend of 8 per cent. for the past year. The 
| payment of this dividend will still leave a sufficient sum to 
| enable the directors to liquidate the whole of the remaining 
debt upon the pier, amounting to several hundred pounds. 

At the fornightly meeting of the West Yorkshire Coalmasters’ 
Association, held at the Queen’s Hotel, Leeds, on Tuesday, it was 
unanimously resolved to maintain the present price of coals. 

Some few months ago it was announced that Barrow would be 
constituted a dist nct and separate port for maritime purposes, 
and would be taken from under the wing of the port of Lancaster 
so soon as the arrang ts could be effected. These 
have now been completed, and on Friday, for the first time, Bar- 
row enjoyed the rights and privileges of an independent port. 
This step has been rendered necessary by the increasing commerce 
of the port, and particularly because of the foreign communication 
which has recently been established with Barrow. 

As regards trade in West Yorkshire, there is little new to report 
in cold blast and hematite iron. Prices are firm and the demand 
is good, 

‘The wagon-builders of South Yorkshire have been well em- 
ployed of late One company has advanced its charges for 
mineral wagons from £68 to £72 each. 

_ During the past week there has been a good deal of conversa- 
tion respecting a proposal to make extensive docks on the Lack- 
enby foreshore, in the est of the Tees, a little to the east of 
Middlesbrough. In the locality mentioned there is an immense 
quantity of land reclaimed from the river by the Tees Conservancy 
Commissioners, It is proposed that the works shall, in the first 
instance, consist of a wet dock of twenty-seven acres, and a timber 
pond of about equal area, with an entrance channel from the 
river, It is also pro; to form a railway in connection with 
the dock, extending from Cargo Fleet to the South Gare break- 
water, at a point to which railway connections could easily be 
mae from the different works, and junctions formed with the 
North-Eastern Railway, The costof the docks, it is estimated, 
will be about £250,000, 














; At a meeting of the committee of the Northern Steamship 

Owners’ Association on Friday, the verdict against the Suez Canal 
Company, in the action brought by the Messageries Maritimes to 
test the right of the company to levy their dues on gross instead 
of net tonnage, was reported. It was agreed that application 
should be made to the canal company by the owners of vessels 
who had paid the higher rates for a return of the surcharge, It 
was also arranged that the Board of Trade should be asked to issue 
instructions to their surveyors calculated to insure uniformity of 
practice in surveying steam vessels, 

As evidence of the briskness of the steam plough trade, it may 
be stated that Messrs, Fowler and Co, are building a full range of 
pew workshops on that part of their premises adjacent to Hunslet- 
road, and they have nearly completed the erection of a fine suite 
of we offices. 

he forges in West Yorkshire are not so busy as they were at 
the end of September. Firms are said to know that lee are held 
off in the expectation of prices coming down. The price of raw 
material, of fuel, and of labour are equally as prohibitory in tuis 
- as in that of - Cleveland ironmasters. 

important addition was made to the fleet of fine stea 

belonging to North Shields by the launch of the Parsee fice the 
yard of Messrs. Schlesinger, Davis, and Co., at Wallsend, on Satur- 
day afternoon. This vessel has been built to the order of Mr. 
‘Thomas Sutton and Partners, and is intended for the eastern trade 
for which she has been specially designed. She is of the following 
dimensions :— Length over all, 257ft.; breadth moulded, 34ft. ; 
and depth of hold, er She will carry considerably over 2000 
tons. The engines, of 140-horse power nominal, are compound 
surface condensers, with cylinders 30in. and 60in. diameter, and 
38in. stroke, fitted with all the latest improvements, They are 
built by Messrs. Jackson and Watkins, of London, from designs 
furnished by Mr. J. Spencer, of Westminster. The Parsee is the 
fourth vessel Messrs. Schlesinger, Davis, and Co. have built for 
Mr. Sutton and Partners within a short period. On Satursay a 
steamer was alsv launched from t'e yards of Messrs. J. Readhcad 
and Co. of South Shields, called the Virginia Schilizzi. built to 
the order of Messrs H. Clarkson and Co., of London. This vessel 
is of the foilowing dimensions: 255ft. long by 32ft. broad and 
18ft. deep The engines are uf 150-horse power, and are built by 
Messrs Black Hawthorn and Co., of Gateshead. 4 

Mr Fowler, C.E , who has been engineer and surveyor of Leeds 
for seven years has been appointed engineer and surveyor to the 
borough of Salford, at a salary of £600 per year. There were 
seventy-four candidates for the office. Four were selected to appear 
before a special committee, namely. Mr. Fowler, Mr. A Latham 
os Mr. Buckbarn, Battersea; and Mr. € rridge, West 

erby. 

The new steamer Andean—the latest addition to the fleet of 
the West India and Pacific Steamship Company. -has been built 
by Messrs. Roydon, of Liverpool, and will be commanded by Capt 
Baker. She is 335ft. long, 35ft broad, 25ft. Gin. deep and 350ft. 
over all Her gross register is 2400 tons, highest class The 
engines are on the compound high and low pressure principle, and 
have been made by Messrs Forrester and Co., of the auxhall 
Foundry. The plan adopted is that of four cylinders, one high- 
pre sure cylinder being placed above the low-pressure one The 
diameter of the small cvlnder is 26in., and of the low-pressure 
56in., and the stroke is 3ft. Gin. The ship hs two double-ended 
circular boilers, wi h six furnaces each The working pressure is 
75 lb., but the bvil-rs and all connections have been proved to 
150 Ib. cold water pressure. The windlass is Hasfield’s patent 
worked by steam. The boats are fitted with Kilner’s patent 
lowering apparatus, 

Messrs. Kitson and Co., of the Airedale Foundry, are providing 
for the municipality of Kandy—the old capital of Ceylon—a 
market-place of ornamental ironwork, with corrugated iron roof, 
When finished it will have a picturesque appearance, It is 180ft. 
long by 140ft. wide, and the height is 21ft. In the centre of an 
uncovered area which it encloses a handsome fountain will be 
erected, Some time since Messrs. Kitson made for Kandy a rail- 
way station of the same description. 

The directors of the North-Eastern Railway Company have had 
under consideration plans proposed to them by the York corpora. 
tion for making a coal depét on Bootham Stray. 

In the Barrow-in-Furness district several extensive contracts 
it is stated, are about to be entered into, at a very slight reduc- 
tion in prices, for delivery next year. Strong hopes are 
entertained that when the rates of coal are further reduced, as 
there is every probability of their being in a few weeks, even 
greater activity than at present characterises the local trade will 
be the result. Stocks are small, and, considering the demand for 
both iron and steel, there is little likelihvod of their increasing. 
Home requirements for pig iron are considerable, as are also the 
wants of the Continent, and for the latter some remunerative 
contracts are now being worked off. There never was so large a 
demand for railway matérial—steel rails, tires, &c.—as has 
existed for the past two years, and there is no prospect that this 
demand will abate for a lengthened period. LI:on ore, of which a 
large quantity is being raised, is readilysold at from 24s, to 34s. 6d. 
per ton. 

The Mersey Dock Board again discussed a new dock extension 
scheme on Thursday. The opinion of the board was divided as to 
whether the whole. costing £5,000,000, or a portion only, involving 
an expenditure of £3,000,000, should be adopted. Hi 
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FOREIGN LITERATURE. 


Von Wacpzce has given us a new and enlarged edition of 
his work on the axle-boxes and methodsof greasing and kinds 
of grease or oil employed upon railway rolling stock,* which 
was originally published seven or eight years ago. The 
work, as characterised by the author, is historical, statis- 
tical, and critical. We may safely say that there is not a 
form of axle-box which has been published or anywhere 
used-in Europe or America, from the origin of railways to 
the present year, but is here found described, well figured 
— there are thirteen double 4to. copper plates and 
seventy-five good woodcuts in the work—and their re- 
lative merits criticised. It is a salient example, indeed, 
of German exhaustiveness. Many forms of American 
origin are here fully described for the first time, and there 
is a chapter on the various mixtures employed for axle 
pon or unguents, with their relative costs, &c., which is 
yoth new and valuable. Indeed, the whole work should 
be in the hands of all railway engineers and makers of 
railway rolling stock and engines. 

An officer of Swiss Artillery, who was present at the 
siege of Strasburgh, has published as a separate pamphlett+ 
a brief critical narrative of the siege, which originally 
appeared in the “Journal of the Swiss Artillery.” It 
contains sections of the bastions attacked and breached, 
and an excellent general map of Strasburgh and of the 
siege works to which it succumbed. A glance at this map 
is enough to show how different the approaches to a 
fortress have become to what they were in olden days, due 
to the greatly-increased range and precision of rifled 
artillery. 

The third part of the new edition of Von Reuleaux’s 
admirable work for the student, on practical mechanical con- 
struction of theorgansof which machinesare built up, has been 
published.t Considerable additions have been made to the 
text of the former edition, and the same beauty and excel- 
lence of drawing in the multitude of illustrative woodcuts 
placed in the text have been preserved. There is no such 
elaborate, instructive, and really practical work as this in 
English to place in the hand of the student, mechanician, 
or engineer. The cesthetics of machinery is a thing which, 
though not unknown in Great Britain, is yet without a 
literature. We may notice another of Herr Reuleaux’ 
works on this particular subject as worthy of our commen- 
dation and of study, ze., “ Ueber den Maschinebausty le.” 
The author—we need for most of our readers scarcely say 
—is director of the Royal Technical School at Berlin, and 
well known to most English engineers at the Exhibitions 
of 1862 and 1867. 

A supplement to Professor Bischof’s “Chemical and 
Physical Geology,§ which it may be recollected was trans- 
lated into English several years ago by the Cavendish 
Society of London, appears after the author’s death, which 
took place in November, 1870, at a ripe old age. His 
labours continued to the end, and in this supplement, 
edited by F. Zirkel, of Leipzig, we have the last additions 
made by Bischof to the laborious work which embraced 
much of the fruit of his life’s toil. This supplement, like 
the work itself, is chiefly of interest and importance to the 
chemical and physical geologist, to which high school of 
geology Great Britain has unfortunately few or no names 
to put forward. Perhaps, if not the most important, at 
least the most suggestive portion of the work is that in 
which the changes in the sea bottom upon a gently slopin 
seaboard by the deposit of sedimentary matter is examine 
—a fragment of geology which is of direct import to the 
harbour engineer. 

The second half of the fifth part of Rziha’s splendid 
work on tunnelling has appeared||, illustrated, like all the 

receding parts, with woodcuts of exquisite clearness and 

uty. This part treats of shaft sinking in connection with 
tunnelling operations, with the various methods of securing 
the sides by limbering, &c., in different ‘sorts of ground, 
and connecting the shaft with the tunnel ; on the secur- 
ing the first entrance to the tunnel about to be exca- 
vated, on the masonry finish for such entrances, with 
several German examples in a very good and suitable 
architectural style; on lighting, ventilating, and un- 
watering tunnels and shafts in progress, developed 
from general principles into very complete detail. We 
then pass in the ninth chapter to an able critical 
treatise on the conditions, &c., for the projecting or 
laying out of tunnels, having regard to geognostic and 
all other circumstances affecting their execution and cost. 
This part concludes with the support of tunnel linings of 
stone, masonry, brick, &c., with much statistic information. 
The work, which has already reached large dimensions, 
shows no symptoms of soon coming to an end, 

@ This is a valuable memoir upon the geology of an in- 
teresting part of the coast of the Scandinavian a 
abounding, as so much of it does, in plutonic and eruptive 
rocks, and is illustrated by an excellent colour-printed 

eological map. As printed in Norse, it is, however, all 
ut useless to Tectidunen. 

** This work, by Herr Gabriely, who is styled Pro- 
fessor of the Philosophy of Engineering at the Technical 
High School of Gratz, by its date anticipates the new 
he We cannot say that it anticipates human know- 

edge in much else. It is, in fact, a compact, and by no 
means bad system of knowledge, both as to materials and 
methods, of all that belongs to the builder’s art in relation 
to civil and domestic buildings, the practical side of archi- 
tecture, but without any pretence to original yaoi oe 
The volume as a whole is a good technical school class- 
book, and its best parts are those which relate to carpentry, 
in which the Teuton has long been skilful, though 

* Die Schmiervorrichtungen und Schmiermittel der Bisendbahnwagen. Von 
Edmund H. von Waldegg, &c. &c. 4to. Kreidel. Wiesbaden. 

t Artilleristische notizen tiber die Belagerung von Strasburgh im 1870. Svo. 


Pam Frauenbald. 
t Constructeur, dc. Von F. Reuleaux. 8vo. Wieweg u. Sobn. 


§ Lehrbuch der Chemischen und Physikalischen Geologie. Von Gustav 
Bischof. Su ent band. 8vo. Twenty woodeuts. Bomn. 





| Lehrdwch Gesammten ukunst. Von Franz &e, 
Am Trondhjens Stifts i Af. Th. Kjenulf. ith map. 
ba] der Baukunst fir Schulen und sum Selbsunterrichte, dc. Von 
Adolf von - lvol. 8vo, Plates and woodcuts, Briinn. 1872, 
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THE ENGINEER 


methods, working as he does so much in hard timbers, and 
fitting his buildings for a more rigorous climate, are often 
less applicable to our house buildings, into which an in- 
creasing quantity of iron enters, and so much of soft, 
perishable timbers. 

There is no work in English that we know of precisely 
corresponding with this one. 

* In this work the author—-who, we learn, is inspector 
in the Royal Prussian Kadaster, or survey, and also of 
national taxation—has given a sketch of the German 
method of field surveying, followed by an appendix treat- 
ing of the use and application of the polar planimeter. 

e should not wish to be dogmatic as to the practices 
of a profession only indirectly connected with our own. 
We, however, entertain much doubt that the British 
surveyor, in his methods and practice, or the instruments 
he employs, has much to learn Som his German confrére. 

Herr Franke’s work+ isa handbook for the geometer, engi- 
neering surveyor, and geographical engineer, in which the 
methods chiefly employed and deemed best in German are 
developed. There is an introduction by Dr. Carl Bauern- 
feind, Director of the Royal Polytechnic School at Munich. 
The chapters which edies the details of a large 
triangulation will interest the surveyor and engineer, but 
a good deal of what follows—including the development 
of the problems of Pothenot and of Hansen—belong to 
the higher geodetics, and chiefly interest the chartographer 
and hydrographer. 

t This is simply a sheet of coloured scales—chiefly for 
educational use—for comparing the ancient or existing 
foot measures of all the chief nations of Europe and 
America with the metric system of France. It is not a 
bad instrument for familiarising these relations to the stu- 
dent’s mind through the eye and memory together. 

Dr. Elsner’s Chemisch-Technischen Mitthedungen fiir 
1870-1871 appears as usual, and in its usual style of 
average goodness. More we are not entitled to say of it. 

The collated parts forming the yearly volume for 1870-71 
of “Organ fur die Fortschritte des Eisenbahnwesens,” 
&e., 4to., edited by E. von Waldegg (second supplement), 
has also reached us. With its admirable plates of 
structural detail, and occasional able theoretic or practical 
articles, this may claim a high—if not the first—place 
amongst periodicals specially devoted to railway construc- 
tion. This second supplement to the Organ comprises all 
deemed most recent and important in the improvement of 
rails and permanent way. 

§ This is the third and now much enlarged edition of the 
(in Germany) long and well known work on Physics, by 
Professor Miiller, the two first volumes of which, founded 
on the “ Physique” of Pouillet, comprise general, and this 
third volume cosmical physics, or the applications of the 
facts and principles previously develo to the pheno- 
mena of our planet. There are few 





earlier editions of this, which Las long been one of the 
standard educational works of all Germany. It is enough, 
therefore, to say of this last edition that it is brought 
up to the latest standard of information, profusely and 
well illustrated in the text, and by the plates of the 


atlas, some of which—such as the chromo-lithos of the | 


inept Go Rigpes Someta of enguiatte Saat | beams and iron columns, for example, ought to know for 


and beauty. All the recent speculations or discoveries as 
to the sun, due to spectral analysis, &c., are given in a sys- 
tematic and condensed manner, and the chromo plates of 
its appearances in eclipse are striking and characteristic. 

|| This, as being a serial work, comes scarcely within 
the limits of these notices. It is an example of an 
extremely well conducted popular periodical for all 
industrial classes, in town and country; and we notice 
it as an example which we should be glad to see fol- 
lowed by the publishers and conductors of our own 
cheaper class periodicals circulating amongst the middle 
ranks, in which the chief editorial work is done by the 
scissors and paste. In these, too, nothing is more painful 
to an educated reader than the utter absence of cu/ture of 
good taste and enlarged view of things. Here we find 
articles on all sorts of subjects, original, written in good 
taste, and sometimes with the eye uplifted from the 
drudgery of life’s toil, so that information and culture go 
together, and insensibly blend to form the mind of the 
reader to something better and higher than mere 
“leather.” And yet the annual volume which the 
monthly parts form is but about nine shillings for near 
700 large 8vo s. It is without illustrations, and is 
printed in Gothic type. 

Dr. Schrader is director of the morning studies of the 
Provincial Technical School, and inspector of the Leal- 
schule of Halle. This his work," of which the first part only 
has appeared, is intended for educational use, whether 
scholastic or self-instructive—and for either it is very well 
adapted, having under each section a number of well- 
selected questions for exercise, with their answers 
given, the demonstration to be worked out by the 
pupil. The methods employed in this — which 
the author denominates Geomechanic,.or the mechanics 
of bodies on the earth as contradistinguished from 
celestial mechanics — are exact and rigid, though the 
concrete side of all problems is never lost sight 
of. It seems an excellent educational work to form 
a sound and systematic knowl of mechanics, and its 
application, on the student’s mind, and we do not think 
we in English any equally good work of its class, 

ow desirable it would be that our two ancient univer- 
sities should infuse some of this spirit into their dry, and 
for most applicable ends, useless class-books on like sub- 
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jects in which the algebraic symbol is alone and always 
present, and the concrete use of it never seen. 

*This, no doubt, will, when complete, form as laboriously 
minute and systematic a treatise as most German works 
on special subjects do. So far we cannot say it strikes us 
as adding much to before published knowledge. It is 

ced by a preface from the pen of Herr Giitzschmann, 

rgrath, and Professor of Mining Construetion at the 
well known mining school of Freiberg, in which we are 
reminded that it is seventy-eight years since Dingelstedt’s, 
and thirty-eight years since Theo's large works on mine 
and shaft timbering first appeared; but no notice is taken 
of the able works on the subject which in the interval 
have been published in France, England, and America. 
The work will fulfil what is most likely its first intention, 
that of a good class book at Freiberg. There are subjects 
so simple, however, that they may be overlaid by treatises 
upon them, and possibly mine timbering may be amongst 
these. 

Von Fink has written a good treatise on piston pumps 
and on centrifugal pumps,t and for liquids, or for air, 
and whether acting by pressure or by exhaustion. It 
is stated to be for the use of technical designers and 
for practical reference. The merely practical mechanic 
in England at present will find it too mathematical 
for his taste, probably, but it is a useful work, con- 
densing under the eye much before scattered through many 
distinct authors. On the subject in particular of the 
resistances of valves of various constructions, and of their 
best proportioning, there is to be found much worthy of 
study. The author obviously does not agree with the 
Astronomer Royal, that mathematics are misapplied to 
centrifugal pumps, but a page or two would be required 
fairly to decide that question, and meanwhile the new 
trial and error experimentalist should be thankful for any 
help the mathematician can give him, provided the latter 
will be content to base his leading formula upon experi- 
ment, and not on transcendental hypothesis—molecular or 
others—of which there is here none. 

We have before us the first partt of the fourth volume 
of the large work (“Die gesammte Hochbaukunst ”) 
on the general principles of the higher art of the builder 
or architect. It is intended for no more than a helping 
handbook to the architect, builder, mason, carpenter, 
and engineer, and is confined to the constructive uses 
of iron in building constructien. It cannot pretend 
to much that is new, but it contains a good deal 
that is useful—and well illustrated by very numerous 
woodcuts—to those who stand in need of such a handbook. 
Yet it is not a book one should place in the hands of the 
student, albeit that he might learn much from it, because 
he would learn here in a not sufficiently demonstrated or 
orderly manner. On the other hand, the genuinely edu- 
cated architect, or builder, or engineer, ought not to stand in 
need of such a book at all. He should have possessed 
himself as part of his educational stock-in-trade, not only 
of the principles here shown in practice, but of the various 
concrete combinations and contrivances that have been 
matured by the skill and toil of his predecessors, and so 
need not go to the figures of a book to fix upon the par- 
ticular contrivance that may suit his immediate end. The 
architect designing the floors of a great store with timber 


himself how to form the head and feet of the ~~ 
columns upon each other so as not to crush the timber 
bearing between them, without having to look up his 
knowledge in any book at the moment ; and if he knows 
the contrivances that time and use have sanctioned, he 
ought also to have enough of the general principles of 
strength and stress in his head to be able at once to cal- 
culate their resistance. This part contains several tables 
for sections of girders, and so forth, that may be of use to 
those who trust to tables for such things. 

§ German literature ischaracteristically that of specialities; 
it is even possible that it may become too much so, and 
that, from the vastness of the mass of ably compiled books 
it now turns out almost monthly, the learned of other 
nations may come to turn away at last, expecting only to find 
in a new form things long ago known in others. This would 
be avery erroneous estimate te form of VonJ. Frick’s work, 
however, for a glance is enough to show that it comprises 
a great deal not usually known in Great Britain amongst 
those most interested and best informed as to the specialty 
it treats of—viz, all that relates to the methods and the 
apparatus for physical and physico-mechanical research, or 
for the experimental illustration of lectures on those 
subjects. It constitutes, in fact, a great encyclopedia of 
apparatus and experimental methods, illustrated by nearly 
one thousand first-rate engravings, for use either in the 
lecture theatre or in the laboratory of research. Amongst 
these we recognise a good many not to be seen in either of 
those places in England. Many of the arrangements are 
of great beauty and perfectness, others are characterised 
by their ingenious simplicity, amongst which we may 
remark a working model of an hydraulic ram for elemen- 
tary lectures of extreme simplicity and cheapness—nothing 
employed in it, in fact, except a bottle, some glass tubes 
and corks, and a simple little valve of tin-plate or sheet iron. 
The author, who is an inspector of higher schools of the 
Baden Principality has, no doubt, had great opportunities 
of examining and noting the apparatus employed by the 
professors of Germany ; and it speaks well for the work 
that it has reached a fourth and enlarged edition. 

|| This is the seventh edition of this dictionary of drugs, 
including chemicals, food, and colouring matters, so long 
known and much used in Germany, the editor being 
Herr Frantz Geith, a druggist, for all the later editions. 
This work gives the short and best known title of each 
substance—its German name, the locality whence it is 
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A similar work in English is yet wanting, but if such 
were undertaken it should comprise a good deal more 
than this does, which is unusually arid and parsimonious 
in information. The chemical composition, so far as 
known, the extremes of wholesale prices for aterm of, say, 
twenty-five years past, the chief markets, reference to the 
most important authors who have treated of each material, 
and still more might with great advantage be given. In 
fact, the work ought to be an alphabetical conspectus of 
all = distinct materials, natural or artificial, useful to 
mankind, 





ADDRESS BY PROFESSOR FLEEMING JENKIN 
AT THE OPENING OF HIS CLASS IN EDIN- 
BURGH UNIVERSITY. 


THE University of Edinburgh has during the recess lost one of its 
greatest benefactors, Sir David Baxter, the founder of the Chair I 
occupy. I trust that all of you have heard or read the just and 
eloquent panegyric of our wise patron pronounced by the Principal 
in his opening address. You and I are bound by stronger ties of 
gratitude to Sir David Baxter than any other members of the 
university, but I fear I lack the skill to express that gratitude in 
adequate words. Sir David Baxter was a kind man and a liberal 
patron, but the attribute which struck me as peculiarly his own 
was the wise prudence with which he bestowed his gifts. Many 
men, fortunately, in this island are anxious to benefit the publie 
out of their private means, but few give so much patient study to 
the question, How shall I best bestow my gifts? and fewer still 
bring minds so well qualified to sift the pretensions of rival 
claimants to their bounty. Sir David Baxter, in giving money, 
considered the prudence of the gift with as much care as most men 
consider the prudence of an investment or cial speculation 
on which their personal prosperity is to depend. He did not resort 
to the expedient-—no doubt a wise one in the case of inferior men 
—of handing money to trustees or to a committee, telling them to 
find out how best to apply it ; he personally gathered evidence in 
each ‘case, formed his own judgment, and supervised the steps 
taken to carry out his object. Such ability as this makes every 
thousand given worth ten, and, indeed, this figure very inade- 
quately ——- the truth, for many thousands are given in this 
country which do merely harm. Our admiration and gratitude, 
gentlemen, must not be shown in words ; it is our duty to prove 
at once our gratitude and the wisdom of our benefactor by making 
this class the constant fountain of fresh benefits to our race. If I 
say that our patron did wisely in founding this Chair, and do not 
yt make every exertion to prove the truth of my words, I am 
a hypocrite ; although you receive my praise with acclamation, if 
you do not use every effort to secure the benefits he longed to be- 
stow you are ungrateful and unworthy of his care. Your prede- 
cessors have done well. The first medallist of the class, Mr. 
Robert H. Smith, has this year achieved the great distinction of 
being placed at the head of the ten successful competitors for the 
Whitworth Scholarship of £100 per annum open to all comers. 
Mr. Smith gained the medal here in two successive years. He 
was followed by Mr. Benton, who was third in the first competition 
for admission to Cooper’s Hill, and also has continued to hold a 
distinguished place in that institution, The medallist of last year 
has not, so far, attempted to achieve any fresh scholastic triumphs, 
but in gaining distinction in this class he also gained an entrance 
to his profession, for he’was received as pupil without fee, on my 
recommendation, by Mr. David Douglas, of Kirkaldy, who followed 
in this case an example first given by Messrs. Tennant, on the 
advice of Mr. R. W. Thomson. It has been my pleasure in several 
instances to recommend my students for employment, and practical 
rewards of this kind are of great use in stimulating students to 
exertion. At this point Ican imagine a critic who should say, ‘‘ To 
what end? Cuibono? We had engineers, and great ones, before 
engineering professors were dreamt of. You owe your Chair to a 
liberal gentleman, and do well to be grateful; it is natural you 
should think your benefactor wise, but, after all, what is the good 
of you?” I am glad to say I do not think this critical view is 
very common, but it is common enough to deserve an answer. 
The profession of engineer first came to be recognised when the 
accumulation of capital was such that industrial enterprises were 
undertaken of such nature and magnitude that the financial 
managers or promoters of the scheme could not find tradesmen to 
sell the articles required ready made. The capitalist required a 
man to define what was required, and in defining frequently to 
design it; and, secondly, to supervise the execution. ‘These men 
in turn suggested new commercial enterprises, because they could 
perceive means of carrying them out which the capitalist would 
never have}dreamt of. The inventor existed long before the 
engineer, such as the professional man now is. There are many 
useful engineers who are not inventors; but the ideal engineer is 
the man capable of suggesting new undertakings which shall be 
profitable, of selecting or inventing the best mode of carrying out 
each part of the undertaking, and who is also capable of superin- 
tending the execution. The junior members of the profession 
seldom have an opportunity of suggesting what work should be 
done ; but they design details, invent details, and superintend 
details. Much of the excellence of both senior and junior is inde- 
pendent of any scientific education, The originality which suggests 
novel enterprises—the common sense which judges the sativa 
of an undertaking—the experience which specifies the quality of 
every material required, and the manner in which old well-known 
details are to be carried out—the business habits and sagacity 
which guide men in the superintendence of work and workmen— 
the clear head which understands obligations imposed by a contract, 
and which can write a document having a definite meaning— still 
more the glorious faculty of invention, by which a man creates, as 
it were, a new thing, and gives new power into the hands of his 
fellows—these qualities or faculties are all useful to the engineer 
in the highest degree, and neither I nor my colleagues can give 
them, The old, self-made, unscientific engineers possessed them, 
and in virtue of them became what they were and are. Unscien- 
tific, untaught men, who have these qualities, will still become 
engineers in spite of scientific rivals, All this I willingly concede ; 
yet I claim that scientific teaching will help most those men who 
would do most without it, and that it will render useful even an 
inferior class of men, who without it would be helpless and useless. 
Originality is not damped but guided by science ; common sense 
suffers no wrong at the hand of knowledge; experience is not 
weakened a 4 the power of calculation ; education does not debar 
men from a knowledge of the world ; the clearest head is strength- 
ened by scholastic hetnerny | and the inventor is guarded from 
countless disappointments by obtaining the power of calculatin 
results without, in every case, testing his suggestions by actual and 
costly experiment. In a word, scientific knowledge makes the 
eat man greater, adding to his powers, and it guards the weaker 
rethren from many follies. In the youth of the profession the 
problems before the profession were simpler than they now are, 
and science was much weaker ; now we not only desire to attain 
results somehow, but in the best and cheapest manner. Then we 
in England had no rivals ; now many, taught by us, are more than 
rivals ; for all these reasons scientific training is more than it was 
a necessity. Moreover, the profession has reached a stage in which, 
side by side with zealous and original men, there is a great army 
of Tories who resist change from motives both of interest and con- 
viction. When the profession was young there were no settled ways 
of doing things which were right simply in virtue of their existence ; 
now, alas, routine over every great branch of the profession, 
and science is a deadly enemy to this stagnation. There are many 
pe FB So who are men of i 
a es, they have been y ex, evetiedpee Sg a 
ably some branch of the cotieeaion, rte no scientific educa- 
tion by which to judge any new proposal, and they feel a doubt 








even of their capacity to devise experiments whereby to test the 
proposal or to judge of the results of the experiments. They feel 
a terror lest the new plan should be too much for them ; they can 
do what they have done, but it is terrible in mid-life to have to 
learn a new thing. Hence to each proposal for change these men 
have a stereotyped reply, which.too often carries conviction with 
it to directors and . Well,” they say, “I have worked 
at this twenty years, aa I have had as much experience as any 
man, and I ought to know, and I do not advise the beg 1 to be 
made.” It is useless to argue with a man of this type; he has a 
just mistrust of his own reasoning powers ; he falls back on another 
stereotyped argument, as a reserve, if the first is not wholly suc- 
cessful : “It’s all very well in theory, but it won’t answer in 
practice;” a mischievous and idiotic phrase which Professor Rankine 
exposed some years ago, These men dare not reason because they 
have no mathematical and no physical knowledge; they learnt 
what they know mostly by tradition ; they are ignorant that their 

al knowledge accords with science, and dare not trust the 
evidence of their own sense or senses in favour of a change. Such 
men as these build a blank wall of ignorance across the paths to all 
improvement, and scientific arguments are powerless against the 
dead weight of their stupidity. I cannot hope that sci will 


into the first at full speed. Of course, the driver may, on a clear 
day, see the first train in time to stop his own, and then the danger 
is averted ; but on a dark night, or foggy day, or from sheer care- 
lessness, he may not see the obstruction, and then a terrible acci- 
dent ensues, The electric telegraph has allowed us to make sure 
that the first train is out of the way before the ‘second is allowed 
to proceed, A train going westward at Blackfriars is stopped by 
a visible si unless the station master has received news by 
electric telegraph that the preceding train has got past the Temple 
station ; when the second train has reached the Temple it cannot 
proceed to Charing Cross unless the telegraphic message has been 
received announcing that the first has passed that station and is 
con Band < ete r. is In a word, gertent of J oc og ms time 
i ow e e of two trains between a in space is 
allowed Eremonaainente Now the timeinterval cannot beinsured 4 
when it is used our lives are made to depend on probabilities. 
The space interval can be insured, and nothing is left to chance 
so far as this can be said of any human contrivance. Even with 
the best systems there will be failures ; hanical cti 
will break, false telegraphic messages will be sent, and accidents 
will occur ; but this should salve no easygoing engineer’s con- 
i What would he say if he read of a workhouse doctor who 








ever abolish obstructives; laziness, habit, and similar constitu- 
tional peculiarities will always produce these in shoals, but science 
may at least encourage the timid, and remove some of the predis- 
posing causes to obstructiveness. Consider the subjects with 
which we have to deal, and you will perceive the terrible weight of 
nsibility which the obstructive often voluntarily assumes, 
while he, poor wretch, hugs the conceit that he is avoiding respon- 
sibility by ignorantly avoiding c' e. Sometimes the change 
would save money—a thing not to be despised ; a saving in money 
on great undertakings may mean that capital shall receive 
larger interest, workmen better wages, consumers cheaper 
wares ; it may mean the difference between success and failure in 
certain branches of production ; it may mean national superiority 
or inferiority. Yet the true type of obstructive will resist change 
ony because he cannot see how it would work, or because it 
would give him trouble. You may think that these great things do 
not concern you ; but, to pass from a great illustration to a small, 
I have seen more than one young draughtsman resist change of 
design stoutly, from the motive that it would cause him either to 
rub out part of his neat drawing or do anew one. Engineers, 
then, can greatly aid or greatly impede the rate of production of 
wealth in this country. ‘he country depends on them to render 
railways, docks, canals, roads, ships, steam power, and all pro- 
ductive machinery as cheap and efficient as science and experience 
allow, and, besides dealing with this huge national wealth, we 
continually deal with questions affecting the lives and health, as 
well as the prosperity of the country. Last session we dealt with 
the great question of sewage and water supply—this session we 
shall consider the strength of materials. An error in the one case 
may introduce an epidemic into a town. An error in the second 
case may, by the failure of a single girder or the bursting of a 
boiler, cause wholesale slaughter. Engineers continually have the 
lives of men in their hands ; and while they are well alive to the 
duty of doing all that it is the common practice to do for the pur- 
pose of preserving life, I wish that I could feel that they were 
equally alive to the necessity of adopting all beneficial chang 
Habit and routine will dull the kindest heart. Men say at each 
new slaughter, ‘‘ there always have been and there always will be 
accidents,” and conclude that no change is needful. Directors and 
managers feel that they have not knowledge to guide them, and 
wash their hands, while the engineer, knowing that improvements 
intended to save life will cost money and render him unpopular 
with the board, rests contented with things as they are, and never 
reflects on the responsibility incurred by inaction. It is somewhat 
dangerous, though by no means difficult, to descend from gene- 
ralities to particulars, Now and again the public is startled to 
hear that on board ship the most antiquated methods of lowering 
boats are still used, and that the lives of a boatload of men have 
been lost for want of more modernappliances, The publicisshocked, 
and for a little while noisy, but without knowledge. The airis dark- 
ened by showers of letters from the most ignorant and pretentious 
inventors, obstructives of great experience state thatevery new plan 
has defects, and, with a sigh at its own incompetence, the public 
turns for relief to the next sensational incident. Perhaps this 
may be a railway accident such as that at Kirtlebridge. Letters 
on the block system and on interlocking points with signals now 
replace the letters on Clifford’s boat lowering gear, but the public 
understands the one as little as the other, and the agitation dies 
out fruitlessly. . It is difficult to believe that the apparent public 
apathy arises from any other cause than simple ignorance. The idea 
of a communication between the guard and passengers is so simple 
that the public, through Parliament, could and did insist on the 
adoption of some means by which it could be carried out. Yet the 
number of lives lost owing to the absence of any communication 
between passengers and guard was quite insignificant relatively to 
those sacrificed by the absence of the block system and of inter- 
locked points and signals, Listen to Captain Tyler’s words in his 
report to the Board of Trade :—‘‘ During the year 1871, out of 159 
accidents fifty-three have been caused by the want of locking, or 
other defective signal arrangements ; and during the year 1870, 
out of 122 accidents sixty have been caused by the same.” I will 
only remark that whereas Captain Tyler considers the adoption of 
the lock and block systems essential only on certain classes of 
railways, there can be no doubt but their adoption would diminish 
risk on every railway. There is literally no objection to either 
system except its cost. The lock system may be described by 
saying that the handle which moves the points determining the 
line on to which a train must go at a junction also moves the 
signal which indicates to any advancing train how the points are 
placed. You all know the meaning of the word points; you know 
that they are short, movable parts of the rail, and that the points- 
man by moving them to the right or left before a train comes up 
determines whether that train shall take the right or left hand 
line of rails. A great number of the public believe to this day 
that the engine driver determines the course of the train, steering 
it in some such way as a ship is steered, and when they read that 
the points were wrong, or that the pointsman ae to put up 
or down the signal after shifting the points, these expressions 
mean to them no more than the generality, ‘‘somebody blundered.” 
You must clearly see that the relation between the signal and the 
position of the points being absolutely invariable, it is quite 
monstrous not to connect the two mechanically ; in other words, 
it is monstrous not to adopt the lock system. Purchase of new 
signalling gear is absolutely the only impediment which I know to 
the universal adoption of the lock system, and I ask all engineers 
and traffic managers connected with our railways to reflect on their 
responsibility when they leave the connection between the points 
and the signals to the presence of mind of a pointsman, when that 
connection could be simply made by tough iron. If the public 
could understand the question I believe that direct legislative 
enactment would immediately follow. I am amazed when I read 
an official report by an experienced officer stating that nearly half 
our railway accidents pre ey eres been avoided by the adoption of 
a simple mechanical contrivance, and in the same report read not 
the recommendation that a stringent rule be enfo: but a 
grateful admission that the Caledonian Railway at least is doing 
much to increase the safety of their line in this respect. The 
block system is, perhaps, still easier to understand than the a 
system. ular e, a train ought not to’proceed unti 
its forerunner is out of the way. Before the invention of the 
electric ~~ it was not le to make sure that the way 
was clear ; all that could be done was to allow a certain time, say 
five minutes, to elapse after one train had passed a signal station 
before another was allowed to If the first train went on 
ly, the line, it was calculated, would by that time be clear 








for the second ; but the if involved, and involves, a terrible un- 
certainty. If the first train is by any cause delayed, the second 
train may, for anything the system or signals provide, run crash 





was content with adulterated drugs because medicine was after all 
an uncertain business, and even good drugs might fail to save some 
patients? What would he say if he heard that the captain of a 
ship neglected to report sprung masts, rotten rigging, and thin 
plates, because he hoped the passage would be fine, and after all 
some wrecks must occur? Let him pass the same judgment on 
himself if he neglects to adopt improvements on the plea that 
after all everything is liable to failure, and most accidents are due 
to whiskey. The advantages of the block system are so great when 
the traffic is large and the stations numerous, that it needs 
then no recommendation from outsiders. By its use a 
larger number of trains can be run daily, and its use 
becomes imperative even on obstructives. But where sta- 
tions are separated by long intervals the block system 
limits the number of possible trains unless signal cabins are 
erected between the stations. A space interval of a mile allows 
more trains to run than a time interval of five minutes, buta 
space interval of ten miles allows fewer trains to run than a time 
interval of five minutes; hence where stations are far a) it is 
against the economical interest of the line to adopt the block 
system, inasmuch as it would entail the erection of additional 
buildings and signals and the employment of more servants. 
Hence, unless on the most ang report from the engineer, or 
absolute legislative enactment, the block system will not in these 
cases be adopted. Nevertheless it is the simple duty of every 
engineer and traffic manager of a railway to insist upon its adop- 
tion; but knowing that this duty will not performed, I think 
direct legislative interference necessary. Where we can protect 
ourselves we must never call on Government to protect us; but 
in the hands of the railways the public is powerless. In many 
cases we cannot choose between competing companies, and even 
competing lines have not the sense to attract us by advertising, 
“block system and interlocking signals used throughout.” There 
is then far greater call for legislative interference than in the case 
of communication between guards and passengers. In the earlier 
days of your career you will not have to bear such heavy responsi- 
bilities as those to which I have alluded, but few who pursue the 
profession can escape serious responsibility from first to last. I 
trust that from first to last you will retain the enthusiasm of 
youth tor what is new and true, and the honest indignation of 
youth at time-serving cowardice and lethargy. 





SALE OF MODERN ENGINEERING PLANT, 
TOOLS, &c. &c., AT MAIN SPRIT WEIND WORKS, 
PRESTON, LANCASHIRE. 


THE dissolution of the partnership of the firm hitherto known as 
Richardson and Boyd, tool makers and engineers, at the above- 
named works, has led to the plant there used coming to the auc- 
tioneer’s hands, and, wishing to keep our friends advised of the 
rices at which constructing machinery is being sold, we pub- 
ish a description of it, and the figures it realised. Whether 
or not the price of iron is going to be permanently lower than that 
which has ruled of late, it seems clear that there are plenty of 
customers for tools that are really of a serviceable character. 
Foreigners are becoming alive to the advantages of being their 
own craftsmen—at least, we know that many of the machines 
catalogued below were purchased for the German, South Ameri- 
can, and other markets abroad, and we think Mr. H. Shirley 
Price, of Messrs. Wheatley Kirk and Price, auctioneers, Albert- 
square, Manchester, has no reasen to complain of the results of 
his exertions. It will readily be observed that the prices realised 
by the patterns were really good. Such articles can never be 
expected to fetch their cost ; but as they usually go for about the 
value of an equal quantity of fire-wood, any approach to their 
cost is the exception rather than the rule :— 

Lor 142, Complete set of vertical windlass engine patterns for pair 
~ a 10in, stroke, core boxes, &c., new (deserving espe- 

ial note). 

142a, Ditto, ditto, for Sin. cylinders, 9in, stroke, new, £10 10s, 
[Lots 142 and 142a were sold together. ] 

143. Complete set patterns for a pair of inverted screw yacht 
engines, 8in. cylinders, 10in. stroke, new, £6. 

44, Complete set patterns for 12in. cylinder horizontal engine, 
24in, stroke, massive “ box ” governor, force pump, equili- 
brium valve, fly-wheel, &c. (a well-designed engine), £4, {Cheap. 

145, Set of cylinder patterns for 9in. cylinder, 14in. stroke, = 7 
core boxes, cover, slide valve, piston glands, &c., new, £1. 

146. Set of 8in. cylinder | ereag 24in. stroke, slide valve, core 
boxes, covers, governors, slides, fly-wheel (6ft.), segment, equili- 
brium valve, &c,, £5 5s, 

147, Complete set patterns for horizontal engine, 7in, cylinder, 
14in. stroke, bed, cylinder, balance crank, piston, per me slide 
valve, steps, equilibrium valve, governors, 4ft. 6in. 'y-wheel, core 
boxes, &c., new, £6. 

148. Complete set ditto, ditte, for 54in. cylinder, 10in, stroke— 
RC tor a 

. Iron cone e i iminishing to 10}in, 
4in. broad cones, ai 150. 2A : — pied 

150. Ditto, ditto, 15in. to 8hin. by 3in. cones. 

151. Ditto, ditto, 17in. to Sin, by 3in. cones, £210s, [Lots 150 
and 151 were sold together. ] 

152, a set of patterns for 12in. stroke shaping machine, 
5ft. 6in. , traversing head, self-acting standard, q t head, 
crank, tables, Whitworth’s quick return, &c., new, £9 15s. 

191, Fine new double-geared screwing machine, Whitworth 
pattern, 2}in. hollow spindle, sixteen sets steel dies, massive 
polished bed, two ——_ die boxes, one ditto tap-holder, 
counter driving shaft, kets and pulleys, £74. [Only half the 
o* aon cut; a Li auction reer a 

. New pow y- ing and facing lathe, consisting 
of 18in. centre back-geared fast headstock, ted on massive 
detached bed, steel spindles, will admit 8ft. diameter, one 15in. 
face-plate, following headstock, and cone for overhead driving, 
£82, [Very good price, there were only two headstocks, without 
countersialt bed, rest, or large face plate. 

193. Double-geared TT. drilling 
feed motion, will admit diameter, rising and falling table, 
and driving motio mage 3 good price, ] 

196. Capital doub' -acting slide coil ourtacing lathe, 

in. centres, 12ft. bed, slide rest, 18in. and ao 
overhead dri apparatus, and throwing-off £41, [ 
a ; fair au = oe = 

. Massive double-geared self-acting slide and surfacing lathe 
12}in. centres, gap to admit 4ft. diameter, bed 20ft. long, 17in, 
face, slide rest, » 27in., and 8in, face-plates, overhead 
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gear, and ating -off motion, £85. [Only a medium tool, but for 
these times somewhat cheap. 
201. One 20in. three-jawed chuck-plate. : ) 

202. Set of double-geared headstocks 10in. centres, 9in. and 8}in, 
Pek orice’) hand rest, countershaft, pulleys, and hangers, £29, 

price. 

205. Very fine new doitible-geared slide and screw-cutting gap 
lathe, 14in, centres, gap will admit 52in. cylinder, 10ft. massive 
bed, extra large compound carriage and rest, 23in. and 1lin. face- 
plates, change wheels, and overhead driving apparatus, £130. [A 
really good tool, and to a user moderately cheap. The shortness 
of = was i 


it. 

Doub slide and surfacing lathe, Gin. centres, 6ft. 
bed, slide rest, two face-plates, overhead driving gear and dis- 
engaging motion, £30. [Good price.] 

uble-geared slide and screw-cutiing lathe, 13in. centres, 
20ft. bed, with 17in. face, slide rest, 17in. and 10in. face plates, 
thirty change wheels, boring stay, overhead driving gear, disen- 
gaging motion, and screw keys, 266. [Very old-fashioned tool ; 

ill no doubt work well, but more than we should care to give. ] 

212. Self-acting horizontal boring bar, 12ft. long, 6}in. diameter, 
with driving gear and fittings, £17. [Fair price. 

218. Powerful self-acting planing machine, with plane 22ft. long, 
6ft. wide, and 5ft. Gin. high, two tool boxes on cross slide, quick 
return motion, table worked by rack and pinion, massive bed 28ft. 
6in. long, fast and loose eys, &c., as fixed, £211. [An old- 
— tool, and very lightly made, and we should say all it was 
worth. 

219. Very fine self-acting planing machine, Whitworth principle, 
to plane 6ft. by 3ft. square, table worked by screw, quick return 
motion, one tool-box, fast and loose pulleys, &c., as fixed, nearly 
new, £120, [A nice little tool, and a very fair price.] 

221. New self-acting 12in. stroke shaping machine, strong bed 
5ft. Gin. long, traversing head with Whitworth’s quick return 
motion, two adjustable tables, £90. [A good tool, not quite 
finished. ] 





SALE OF ENGINE BOILERS, STEAM PUMPS, 
AND PRESSING MACHINES FOR BRICK OR 
Sr gd FUEL AT HENDON, NEAR SUNDER- 


WE cannot quite understand why, with the present demand for 
fuel, there should still apparently be a difficulty in making 
patent, or indeed other processes for utilising our refuse small 
coal, ee snee 3 but we find that at Hendon, near Sun- 
derland, the plant of one of the companies which have attempted 
its preparation has come to the hammer. Perhaps as a rule the 
projectors of these methods attempt too much, and in their endea- 
vours to utilise all the products of the mineral, let slip through 
their fingers those from which a remunerative return might have 
been hoped for. Be that as it may, we wish to state our impres- 
sion that the time will certainly come when the small coal now 
lying about the tips of the collieries of England will have to be 
used, and indeed will be looked upon, as in fact it will be, as a 
valuable resource, We make these remarks with reference to the 
particulars appended of the sale of the plant of the Purified Fuel 
Company at Hendon, which took place on the 3th and 31st ult., 
Mr. Frederick Mirls, Manchester, being the auctioneer, which 
particulars seem, so far as we can judge, to indicate that at all 
events some people are of opinion that investments on such 
machinery are not the worst uses to which they could apply their 
capital. The presses appear to have been the chief attractions, 
and it may be that these have been purchased for use in other- 
wise than preparing fuel :— : 

Lot 196. Patent pressing machine either for fuel or bricks, with 
circular revolving table 5ft. 10in. diameter, containing fifteen dies, 
knuckle joint presser, top cylinder, spur driving wheel 6ft. dia- 
meter, fly-wheel 5ft. diameter, spur and bevel gear, fast and loose 
—- 3ft. diameter, 74in. face, cam and jigger motion, wrought 
iron feeding trough with shaft and feeder, knocking-off motion, 
nat weights, &c., by T. Middleton, London, £260, [An excellent 
price. 

197. Ditto, ditto, ditto, £260. 

198. Ditto, ditto, ditto, £260, 

199, Ditto, ditto, ditto, £260. 

200, Cast iron apes | machine, with cylinder 5ft. diameter, 7ft. 
deep, with scrapers and mixers, worked by a 44in. square upright 
shaft 13ft. Gin. long, with 4ft. bevel driving wheel, footstep, and 


coupling, 3ft. 6in. driving shaft 4in. diameter, with two pinions, 
pedestals, and brasses, cast iron tar trough, four cast iron columns, 
and wood e, £75. [Bought to go with pressing machine. ] 


210. Pair of horizontal high-pressure steam engines (coupled), 
18in. cylinders, 3ft. stroke, side chests, forked connecting rods, 
wrought iron cranks, ditto shaft 74in. diameter, the engines are 
fitted with governors and wing throttle valve, force pump, stop 
valve, ye 9ft. Sin. diameter, 7in. by 5in., first motion spur 
wheel 6ft. diameter, 8in. face, 3in. pitch, steam and exhaust pipes, 
oil and tallow cups, the whole mounted on strong Senchapedl ted 
plates, by Clarke, Monkwearmouth (exclusive of hot water cistern), 
oe — price ; some brisk competition ; but poor engines 
after 





CHEMICAL SOCIETY. 
Thursday, November 7, 1872. 
Professor WILLIAMSON, Vice-President, in the chair. 


WHEN Messrs. R. Weaver, C.E., W. W. Fisher, Edward Kinch, 
and Walter Weldon had been formally admitted members of the 
Society, and the donations poten § the following names were 
read for the first time:—Messrs. Kigonari H. Yoshida, Francis H. 
Hobler, Sydney Lupton, E. W. Prevost, Ph. D., Thomas Williams, 

. D. Fitmal, Joseph Lainson Wells, A. Percy Smith, Philip 

raham, John Hollings Mitchell, Robert William Jones, A. Came- 
ron Bruce, M.A. For the third time Archibald Liversidge, Esq., 
who was balotted for and duly elected. 

The first paper was ‘On the Action of Charcoal on Organic 
Nitrogen,” by E. C. Stanford. The author in 1869 proposed a 
method of mixing excreta, fish offal, and other offensive matter 
with charcoal, so as to deodorise them, and when dry to treat the 
products in retorts, thus obtaining the whole of the nitrogen as 
ammonia. Experiments were ie to ascertain the truth of the 
current opinion that nitrogenous matters in contact with charcoal 
become oxidised, giving rise to nitric acid, which of course would 
render the process valueless. For this purpose mixtures of 
excreta and decaying animal matter, with three different varieties 
of charcoal, were prepared and examined at definite intervals 
during twenty-one months, but no nitric acid could be detected. 
The author ore inferred that charcoal mixed with nitrogenous 
organic matter acts simply as a drier and not as an —— 
agent, and that for all practical purposes there is but little loss o! 
nitrogen in such mixtures. 

The chairman said it was interesting to find from the record 
of the author’s experiments on this im: it point that the loss 
of nitrogen was so small, This m would doubtless be of 


great practical importance, ially as those products of oxida- 
tion generally believed to be formed by the action of the air did 
not occur, 

There was also another short paper by Mr. E. C. Stanford “On 
Iona Pebbles.” These pebbles, of which were given, are a 
variety of non-aluminous serpentine, of an olive green colour. 

Professor Mask observed that not only the pebbles 
mentioned, but also other Iona minerals, had already 
analysed, and the results published in the journal of the 


The chairman called the attention of the members to 
beautiful specimen of bromo-camphor made by Mr. ‘ 





which was remarkable as having been prepared at the ordinary 


pressure. 
Mr. Williams said it was only necessary to keep the mixture of 


‘bromine and camphor at 130 deg., and when the action was com- 


plete to disselve the crude substance in hot petroleum; on cooling, 

the bromo-camphor ised out and the camphor remained in 

— Two or three a — alcohol — abe 
ure. e large amount ay rere acid given off rende' 

a much safer to at ordinary pressure than in closed 

added that it was used medicinally as a 

nerve sedative in such diseases as deliriwm tremens. 

Acommunication entitled ‘‘ Mineralogical Notices,” by Professor 
Story Maskelyne and Dr. Flight, was then read by the former. 
There were many specimens in the British Museum which were 
unique, or almost so, and it was desirable to have them analysed 
to ascertain what they really were, so as to discover, if possible, 
new localities for them, or if they were not definite minerals to 
abolish them. The first mentioned was isopyre, of which there 
were several specimens, varying in appearance, but differing 
considerably in composition. Probably the presence of ferrous 
oxide in all these varieties of opal may explain the mineralogical 
similarity to which their association, under the name of isopyre, 
in our collections is due. A mineral named Percylite, after Dr. 
Percy, originally from Sonora, in Mexico, has also been obtained 
from ave ane locality, namely, South Africa. That from Sonora 
had a notable amount of gold disseminated throughout the 
specimen, whilst the one from Africa contained horn silver. The 
author had also procured from South Africa a mineral of a chesnut 
brown cviour, which turned out to be remarkably pure vanadite. 
He also noticed some new Cornish minerals, a uranite from 
Redruth, and a specimen of a remarkable blueish-green botryoidal 
lustrous mineral associated with quartz; on examination it was 
found to have the composition of porasine or ethlite, a member of 
the pseudomalachite group, one of which, the normal pseudomala- 
chite, contains three equivalents of cupric hydrate, the others one 
or more equivalents of water substituted for the same number of 
equivalents of cupric hydrate. 

Dr. Williamson thanked the authors for their valuable instal- 
ment of mineralogical notices from the British Museum, and 
remarked that it was especially pleasant to chemists to hear that 
at least one mineral had been done away with. Chemically it 
would be of great interest if it were established that one molecule 
of water were replaced by one of cupric hydrate; for his , he 
should have been inclined to imagine that one of cupric hydrate 
would have replaced two of water. 

Professor Maskelyne replied that he did not mean to say that 
there was an re ieoemaanl, but that in this group of 
minerals one contained t of water, another two of water and 
one cupric hydrate, a third one water and two cupric hydrate, and 
80 On. 

Mr. Spiller remarked that he was a pupil of Dr. Percy at the 
time that he was examining Percylite, and some experiments had 
been made with the object of preparing it artificially by im- 
mersing plates of lead in solutions containing cupric chloride 
and saeietens perhaps Professor Maskelyne could say whether 
this oxychloride of lead and copper had yet been produced arti- 
ficially like alacamite in the flues at the great copper mines in 
Chili. 

Mr. Roberts then read a paper ‘‘ On the Specific Heat of Oc- 
cluded Hydrogen,” by W. Chandler Roberts and C, R. A. Wright, 
D.Sc., in which he stated that until the experiments were con- 
cluded they desired to abstain as much as possible from giving 
numerical values, but they might mention that the values for the 
specific heat varied greatly ; when the palladium was saturated 
with the gas it was as low as 4 between 0 deg. and 100 deg., and 
that when the charge was low the specific heat was as high as 
8 or 9, which might, perhaps, be explained if we regard the 
first portions of gas absorbed as liquefied and the later portions as 
solid, the specific heat of a liquid body being greater that when it 
is in the solid state. 

Professor Williamson said the Society would await with 
interest further particulars on this subject, as until the numerical 
data were given it could not be discussed. He would likejto know, 
however, how far the experimental errors were likely to affect the 
numbers given. 

Dr. Wright replied that generally two or three experiments 
were made of each kind, and the difference between the results 
was extremely small, although he might observe that when the 
palladium had been once charged and the hydrogen pumped out, 
and then recharged, a certain difference was observable in the 
second experiment, probably attributable to irregularity in the 
distribution of the hydrogen through the metal. But the main 
fact, that there was a difference in the specific heat of the occluded 
hydrogen when the we of the palladium was high and when it 
was low, was satisfactorily established. a 

Mr. J. A. R. Newlands then made a communication ‘‘Ona 
Means of Preventing Explosions in Coal Mines,” in which, after 
remarking that diminished atmospheric pressure was frequently 
the cause of explosion in coal mines, proposed to obviate this by 
having the upcast and downcast shafts covered by air-tight 
chambers, the one furnished with an outlet valve and the other 
connected with pumping machines to force air into the mine. 
This might be done by air pumps, or by a ventilating fan, or by 
the Sprengle pump. In case of an escape of fire-damp a diminished 
pressure might first be produced in the mine, and the liberated 
fire-damp subsequently expelled by driving a current of air 
through the a 

The chairman said it was a matter of great importance and in- 
terest not only to chemists, but the public at large. The principle 
seemed to be a sound one, but he could not say whether the 
mechanical means would answer the purpose. 

The last paper was ‘On Some Possible Reactions that yielded 
Negative Results,” 7 C. R. A. Wright, giving an account of 
numerous reactions the author had tried, but which had not given 
the desired result. He had made this communication with the 
view of saving the labour of other chemists who feel disposed to 
examine these reactions, 

Professor Williamson said that chemists were not sufficiently in 
the habit of communicating negative results, for if they did it 
would often save much valuable time and labour. It was quite 
as much a chemical fact that no reaction took place under given 
circumstances as when the reaction yielded some definite result. 
He supposed it was want of moral courage which prevented 
chemists recording their failures, and in moral courage Dr. Wright 
had set a good example. 

_ The meeting was then L ey until Thursday, the 2st 
re . Perkin will read a paper “On Anthraflavic 
ci 





FULTON FERRY. 


Two hundred and thirty , while New York was still New 
i by the name of Cornelis 


the regular ferry boat to Long Island. The New 
ing was near his inn, the Island at 
the foot of the present Fulton-street. At that early day the time 
occupied in crossing the river, as well as the difficulties of rowing 
across a strong cutrent, necessitated the location of the ferry where 
together, although the town of New 





the two shores came nearest 
Amsterdam occupied only the lower point of the island, at a con- 
siderable distance below the landing. 

As travel and business increased the facilities for ing the 
East River were multiplied and improved. But previous to 1814 


been | the only boats used for this purpose were sail or row boats for 


wind contrary, when and where the boats would land were matters 
of painful uncertainty. Delays and accidents were of frequent 
occurrence. In 1784 ferry boat was upset by the sudden shifting 
of a horse, of which there were five on board. In ber, 1795, 
a boat capsized, and “‘ one man and seven fat oxen were drowned,” 
On the 2nd of April, 1798, a large ferry boat was sunk in a e* 


ewind, and three passengers and four boatmen were drown 


we space we might give a long catalogue of similar accidents 
recorded in the newspapers of the day. 

The success of Fulton’s first steamboat, the Clermont, in 1807-8, 
aroused the attention of some of the leading capitalists of the day 
to the peculiar applicability of the new motive power to the im- 
provement of ferries, The first steam ferry boat used in these 
waters was run on the North River, between New York and 
Hoboken, in 1811. The next route on which steam was used was 
Fulton Ferry, between New York and Brooklyn. The first steam- 
boat put upon the ferry was the Nassau, whose advent is thus 
noticed in the Long Island Star of May 11th, 1814. 

“New Sreampoat Nassav.—On Sunday last commenced running the 
new and beautiful steamboat Nassau as a ferry boat between New York 
and Brooklyn. This noble boat surpassed the expectations of the public 
in the rapidity of her movements. Her trips varied from five to twelve 
minutes, according to tide and weather. Carriages and wagons, however 
crowded, pass on and off the boat with the same facility as in passing a 
bridge. There is a spacious room below the deck, where passengers may 
be secure from the weather. This splendid evidence of the progress of 
science and the arts, while it affords to all a safe and agreeable communi- 
cation with the city, is a sure harbinger of the future weal and prosperity 
of Long Island.” 

The appearance of this “noble boat” is shown in our fac-simile 
of the first tickets used on the Fulton Ferry. It was built with a 
double hull, the wheel being in the centre, and was steered by 
means of a common tiller. The pilots had no shelter, and must 
have suffered keenly during the winter months. Up to within six 
or seven years one of these old fashioned double-keeled boats with 
— wheel, but with pilot houses, was running on the Greenpoint 

erry. 

















There are now six ferries connecting New York with Brooklyn, 
not including that part of the latter city formerly known as 
Williamsburg, over which not fewer than 40,000,000 passengers 
cross every year—or about 110,000 daily. The boats on these 
ferries make about twelve hundred and fifty crossings daily, the 
boats being run day and night on the Fulton and Hamilton Avenue 
ferries, and on the others to as late an hour at night and as early 
in the morning as public necessity requires. The almost incredible 
immunity from accidents which these ferries have enjoyed during 
the last thirty years (but three fatal accidents having occurred on 
the boats during that period) is largely due to the skill, care, 
sobriety, and fidelity of the pilots—a class of men carefully trained 
on the boats for their position, and so rigidly sifted that not one 
in twenty-five is ultimately accepted by the company. Nothing 
can exceed the skill with which these pilots navigate their large 
boats, of from five to six hundred tons each, heavily laden with 
passengers and vehicles of every description, their track constantly 
crossed and their course intercepted by steamboats and sailing 
vessels, with strong flood or ebb tides sweeping laterally against 
them, encountering baffling eddies and cross currents as they 
approach the slips, and yet threading their way with unerring cer- 
tainty and safety. 

The boats at present run by the company are twenty in number 
—large, strong, and superior vessels in every respect. No less than 
seven ferry boats were taken by the Government for war vessels 
during the rebellion, and performed important blockading service 
along the coast. They served as models for the **double- 
enders ” constructed by the Government during the war. Two of 
them, the Clinton and the Somerset, were repurchased by the 
enemy after the war, and are now doing service on the Fulton 

erry. 

It is somewhat strange that until afew days since the man whose 
genius gave the earliest impetus to steam ferry communication 
between New York and its sister cities should not have been hon- 
oured with a statue or other monument. The Brooklyn Ferry 
Company has at last removed this reproach by erecting a bronze 
statue of the great inventor in a conspicuous position in the 
Fulton Ferry house on the Brooklyn side. It was modelled by Mr. 
H. Buberl, the face being copied from an original portrait, sup- 
posed to be the only one in existence, in the possession of the late 
Dr. Vinton, of Brooklyn. The statue represents Fulton standing 
in a contemplative attitude, draped in the costume of the time— 
coat with high collar, breeches, and Hessian boots with tassels, and 
over these the ample cloak worn commonly during the last century 
and early portion of this one. His left arm is across his breast, 
sustaining the folds of the cloak on that side. His right hand 
rests on the model of the first Fulton ferry boat, the Nassau, 
which, in turn, rests on a pedestal. 

Mr. Peter Coffee was the first pilot employed on the Fulton 
Ferry. He steered the Nassau on her first trip, and remained in 
the service of the company for over fifty years. Mr. Coffee was 
born in 1777, and being still hale and hearty, stands a fair chance 
of surviving into the second century of his life. —Harper’s Weekly. 








THE MIDLAND INSTITUTE OF MINING ENGINEERS.—On Wednesday 
afternoon, last week, one of the largest and most important meet- 
ings in connection with the Midland Institute of Mining Engineers 
ever held took place at the Queen’s Hotel, Leeds. The Institute 
is made up of members who are connected with the whole of the 

t+ Mi d coal-field, the majority of whom were present. Mr. 
W. P. Maddison, of the Thornhill Colliery, who has recently been 
elected president of the Institute, presided. Although Mr. Mad- 
dison was elected at the August meeting in the place of Mr. 
T. W. Embleton, who had retired, he had deferred his opening 
address until the present time. Several new members having 
been elected, and the preliminary business transacted, the pre- 
sident proceeded to deliver a very elaborate and able address. 
In the course of his remarks he thanked the members for the 
honour they had done him, and then went on to refer to the 
importance of the Institute and to its connection with collieries 
and scientific matters, He also threw out some valuable sugges- 
tions as to the class of papers which ought to be read and the man- 
ner in which the discussions ought to be conducted. He sted 
that an effort should be made t™provide a permanent buil in 
some central of the coal-fiehd where the meetings of the Insti- 
tute could be held. The members then resumed the discussion on 
Mr. Maddison and Mr. Farrar’s paper, read a short time 4 
“On Compressed Air Engines at the Thornhill Collieries.” Tho 
discussion, which was a very lively and entertaining one, was car- 
ried on by Messrs. W: Lupton, Jas, Beaumont, Hopton, 
Dixon, Weeks, Furth, Farrar, and others. After the discussion 
had ded to a great le: it was decided to adjourn it to a 





i Saar sap me emg oo ils for it, cattle, wag 
business was, therefore, very m at the mercy of 
current, the 


was strong-or the 





future meeting. Several matters were held over until the 
next and following meetings, The occupied nearly 


_wo and a-half hours, 
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ROLLING STOCK ON THE FELL RAILWAY AT ALDERSHOT, 


Fic. 



































WE illustrate above the rolling stock used on the Fell railway at 
Aldershot, a full description of which appeared in our impression 
for November Ist, Figs. 1, 2, 3 are side and end elevations 
and a plan of the form of wagon used on the Aldershot camp rail- 
way. The dimensions of the latter are as follows :—Length of 
wagon over all, 13ft.; length of body, &ft.; width, 5ft. 6in.; depth, 
2ft.; diameter of wheels, 1Gin. The side frames of the wagon are 


| level of the rails. 


suspended from the axles by bolts passing through two volute | 
springs fixed on each pedestal, the latter rising and falling with | 


the action of the springs within two cast iron V shaped grooves. | 0 ‘ V ¢ 
By this arrangement the bottom of the wagon is brought within | Tuesday, the 12th inst.; Mr. Hawksley, president, in the chair. 
3in, of the level of the rails, and the centre of gravity of the | During the recess the rooms of the Institution have been painted | 


wagon when empty is about Sin. above the carrying rails. Each | and decorated b 


wagon is provided with four horizontal wheels, which run upon 

ide rails fixed on each side of the structure, and 12in, 

elow the carrying rails. Mr. Fell claims that the stability 

thus obtained renders an 1S8in. gauge of this form of railway 
equivalent to a 3ft. Gin. gauge of an ordinary railway. 
The body is made of 2hin. planking, 
plates of iron jin, thick. ‘The side frames or buffers are 
oak, 10in. deep, Sin. thick, which descend Zin, below the level of 
the rails, and form a kind of inverted box over the top of the 
structure. "he draw bar passes underneath the centre of the 
wagon, av! tle draw lock and chain are attached to it. The 
weight of the wagons is 30 ewt., and they carry a load of four tons 
each, or from 300 cubic feet to 400 cubic feet of bulky articles, or 
500 cubic feet of light materials, such as hay. 

Figs. 4 and 5 represent a passenger carriage, the general 
arrangements of which as regards carrying and guide wheels and 
under frame are similar to those of the wagons above described. 
The passengers sit facing one another, as in an omnibus, the roof of 
the carriage being raised in the centre to give sufficient head way 
for walking through it, the sides being kept low, in order that the 
centre of gravity may be raised as little as possible above the level 
of the rails, e width of the body is 5ft. 6in., height above floor 


6ft., and length 12ft., containing places for twelve first-class or | 








| 


strengthened by corner | 














fourteen second-class or third-classpassengers. It will be seen that 
in both carriages and wagons the wheels are placed at the extreme 
ends of the bodies, which are let down between them to near the 
The passenger carriages weigh from 14 tons to 
2 tons each, and may be constructed of the form described, or | 
with the seats back to back, after the fashion of an Irish car. So | 
far as we are aware the passenger carriage has not yet been put 
on the Aldershot line. 





THE InsTiTUTION oF Crvit, ENGINEERS.—The first weekly 
meeting of this society for the session 1872-73 was held on 


Messrs, Grace, under the direction of the | 
architect, Mr. Thos. H. Wyatt, the President of the Royal | 
Institute of British Architects. The meeting room is the only | 
part in which coloured decoration has been attempted, and the 
architectural treatment of that room has rendered it by no means | 
an easy problem. Bearing in mind the possible contingency of 
having at some future period to provide galleries at the ends of 
the room, the architect introduced two distinct orders, In the | 
lower one the busts are introduced, carried by brackets on trusses, 
and in the upper division the portraits are hung. The difference 
between these two portions of the room has been boldly marked. | 
The upper panels have been covered with a delicate green flock | 
paper, well adapted to throw out the pictures, The lower panels 
are hung with rich maroon-coloured cloth, as a favourable ground 
for the busts, The pilasters, cornices, and other architectural 
features of the room are treated in one uniform and neutral tone 
of colour. The upper cornice and the ceiling are so coloured as to 
mark and separate the panels and the enrichments. The intro- | 
duction of cloth in the lower compartments of the walls has con- | 
tributed to subdue the resonance, which was found to exist from 
the hard surface of the parian cement. On the first floor landing, 
in a niche specially constructed for the p , & cast of the 
statue of Telford, by Bailey, as e in Westminster 
Abbey, has been placed, This is the gift of Mr. Frank James, 





Fig, 2. 





Assoc. Inst. C.E., and is a most “eat present, 
Telford having occupied the presidential chair from 1820 to 
1834, and made a handsome bequest to the Institution. 
At this meeting the names of thirty candidates, who will be 
balloted for onthe 3rd prox., were announced, including three 
members and twenty-seven associates. A report was brought up 
from the council, stating that they had, under the provisions of 


| the bye-laws, transferred Mr. George Hardinge, M.A., from the 


class of associate to that of member; also that the following 
candidates had been admitted students of the Institution, viz.: 
Messrs. James Gordon Brickenden, John Shanks Brodie, William 


| Westlake Cadman, Henry Davy, James Richard Fletcher, John 


Alfred Griffiths, Charles Hastings Mackie, Frank Salter, B. Sc., 
William Elvin Sant, William Harry Scriven, Edwin James White, 
and John Hamilton Wicksteed. e discussion upon Professor 
Abel’s paper on “‘ Explosive Agents applied to Industrial Purposes ” 
was continued throughout the evening, and not having been con- 
cluded, it was announced that it would be resumed at the 
meeting on Tuesday, the 19th inst. 

Lining BEsSEMER CONVERTERS IN AMERICA.—In the United 
States no stone exactly like ganister has yet been found. They 
use any hard dense sandstone or any quartz, mixed with 10 per 
cent. or 12 per cent. of ground fire-clay. The chemical composi 
tion of many of these stones is similar to that of ganister, except 
that they contain a little less alumina. The natural mixture of 
the small amount of alumina in ganister appears to give the mass 
a degree of density and cohesion, both wet and dry, that can 
hardly be obtained with three or four times the amount artifi- 
a mixed. Too much alumina is chemically eaten away; this 
is why tuyeres fail so soon. A fire-brick vessel lining, tho: 
hard enough to stand the abrasion of the surging mass, would 
chemically destroyed in a very few heats. Silica, on the con 
although refractory enough, is soon washed away, because it 
not fuse ‘into‘a dense mass. The mechanical structure of 
quartzite has an ——— bearing on its endurance when 
into the vessel.. The heat of successive charges compacts and 
hardens it. This is still an unsettled problem, requiring mostly 
chemical aid. : 
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THE SOCIETY OF ENGINEERS. 

At the last meeting of the Society of Engineers, Monday, 4th 
inst., Mr. Jabez Church, President, in the chair, the following 
paper by Mr. H. Davey, C.E., was read :— 

The design of the author of this paper is, in the first place, to 
afford some general information respecting the magnificent harbour 
of Milford Haven, and in the second to describe some works which 
have been carried out by him in connection therewith. The author 
would premise that in the paper he advocates the extension of 
engineering works for ship accommodation in the haven, his 
reason being that the estuary, from its geographical position, as 
well as for other important reasons, is elude adapted for an 
extensive commerce, both as regards exports and imports. The 
limits of a paper, however, do not permit the author to enter at 
any great length into all the arguments he could adduce in support 
of his views. He has, however, thoroughly satisfied himself upon 
the point, and accepts the proposition as Senensteated, 
that the members present may have the fullest opportunity of 
forming an independent jud t, the author has supplemented 
his paper by a chart of Milford Haven—reproduced on a small 
scale above. The paper, therefore, embraces two definite sub- 
jects, first, the harbour itself, and, secondly, the iron pier and its 
machinery, the second portion being illustrated by a set of 
drawings and working traces, 

Lord Nelson once pronounced the harbour of Milford Haven to 
be “‘ one of the best harbours in the world.” The principal direc- 
tion of the water is east and west, but near the entrance it tends 
towards the south, so that the water is entirely land-locked to a 
spectator looking from a point far up the haven. The southerly 
bend serves to break the sea and subdue the swell, so much so 
that even in or after the roughest weather scarcely any swell is 
felt inside the ‘Stack Rock.” In calm weather the Haven re- 
sembles a lake, and in rough weather it is not at all uncommon 
to see two or three hundred vessels lying safely at anchor. From 
the ‘Admiralty sailing directions for the Bristol Channel ” the 
author extracts the following description of Milford Haven :— 

“Although the term haven is locally given to almost every 
nook on the coast of Pembrokeshire, yet to no part of it can that 
term be properly applied except to Milford ; indeed, no safe har- 
bour can be found between Land’s End and Holyhead, not even in 
the whole Bristol Channel, where a single moderate sized ship can 
be afloat protected. In Milford, however, the largest fleet will find 
shelter and security, with easy access and good working room as 
far up as Milford town. Though a mean fall of 22ft. at spring tides 
 soeg much contraction in the working way when above the 

tack Rock, yet by daylight the leading marks are so clear that 
any vessel can run up to the dockyard without a pilot, even should 
the buoys be taken away ; and at night a fist-rate may find her 
way into a land-locked anchorage by a few bearings of the light. 
The mouth of Milford Haven opens to the 8.W., and from 
Cape Clear E.8.E. 164 miles, from Lundy Island N.4W.86 miles, and 
from the Smalls Light S.E. by E. 164 miles, Precelly Mountain, 
which is plainly seen long before the objects on the coast, being 
brought to bear E.N.E., will lead a ship from the offing to the 
entrance. It should be further premised that as Milford Haven 
receives the necessary flood tide for filling seventeen creeks, so 
the returning ebb, — the streams Cleddi and several 
smaller rivers, runs fully knots in yo og and twoin the 
neaps, but more or less to the fi 





es, 


In “The New Piloting pony! for the Bristol Channel and 
St. George’s Channel,” it is stated that Milford Haven is generally 
considered the most capacious, the most commodious, and the 
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It has no sort of 
danger in its entrance which may not be avoided without a pilot, 
and ships may with perfect safety sail either in or out (by taking 
the tide) either by night or day. Those which come in without 
anchor or cable may run on shore on soft ooze and lie safely. 
Captain Denham also stated in evidence before the commissioners 
on an “Irish Packet Station,” that Milford Haven was the most 


most secure harbour in the British Islands. 


accessible port he knew, that there were no delays}in making 


it under any possible cir 
Captain Sullivan, R.N., C.B., states that ‘‘ Milford is so admir- 


ably situated for all vessels around Cape Clear, and they save 

so many risks of going there, that he would not put Holyhead in 
| comparison with Milford as a pase if he had to select the two ; 
| that although, as a commercial port, Holyhead has one advantage 
| in being nearer the manufacturing districts, yet Milford is nearer 
| to London and the western manufacturing districts, and that 
| steamers landing their mails and the light goods at Milford would 

give them a great advantage over Liverpool, as passengers landin 
| at Milford would be in London before they would be in Liverpoo 
going up channel.” 
The following is the extent of Milford Haven. The distances 
Milford Town, 5} statute miles ; to 
Newton Noyes, 6}; New Milford and Pembroke Dock, 10; 
to Lawrenny, 13; to Langam Pool, 15; Landshipping, 16} ; to 
Little Milford, 19; to Haverfordwest, 22 statute miles, The area 
of the main portion of the estuary from Blockhouse Points to the 
mouth of Cosheston Pitt, above Pembroke Ferry, is :—At high 
water, 8810 acres ; at low water, 6855 acres ; at one fathom deep 
at low water spring tides, 5354 acres ; at three fathoms deep at 
low water spring tides, 4245 acres; at five fathoms deep at low 
water spring tides, 2931 acres. The rise and fall of the tide is 26 
feet at high spring tides, which gives the port a great advantage 
for the establishment of graving docks. 

The late Mr. Brunel surveyed the whole extent of Milford 
Haven, and the plans and descriptions of docks and piers pro 
to be made by him at New Milford, the terminus of the Great 
Western Railway, have been approved by and are now with his 
successor, Mr. Brereton. The estimate, ,000, includes a float- 
ing basin twenty acres in extent, twelve of which will have a 
depth of 24ft. at neap tides, and upwards of 3000ft. of wharf 
frontage, with appliances for shipping from 6000 to 7000 tons of 
coal per day, and capable of being e as may be required ; a 
graving dock 500ft. in length and 90ft. in width, with a depth of 
water on the cill of 28ft. at neap tides, and a jetty and floating 
pier outside the basin, at which vessels drawing 24ft. can lie 
afloat at all times of tide. The question of making a graving dock 





| from its entrance are :—To 
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| found between the Wear and Hakin Points. 
| that experience has proved the site to be well selected in the 








large enough to take the Great Eastern on the site just alluded to 
has lately been under the consideration of the Great Western 
Railway Company, and it is expected that the scheme will be 
carried out. Tt will be remembered that some years since the 
Great Eastern ae end of 650ft. in length) was placed on a 

idiron, on the beach opposite the dockyard, and near the Great 
Western terminus, forthe ag of having her bottom thoroughly 
examined and cleaned. She steamed up the harbour at low water 
to a spot ten miles from the harbour’s mouth, and for several 
weeks swung at her own anchors without moorings, a fact which 
speaks volumes in favour of the port for the accommodation of 
large ocean steamers. That portion of the deep water channel 
which extends from the near point to the railway terminus and 
New Milford is very tortuous as compared with o i 
the haven, and it appears very strange to the author that the 








Great Western Company should have selected New Milford or 
Nayland for the establishment of the Irish steam packet station in 
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preference to the more advantageous sites which might have been 
It may be argued 


regular and safe manner in which the traffic has been conducted 
since its establishment; but there is no disputing the fact that 
three miles steaming might have been saved if Newton Noyes had 
been made the terminus, and the accommodation might have been 
extended to meet the requirements of large ovean steamers as 
well, without risk of Admiralty interference. In consequence of 
the position of the dockyard and naval arsenal with reference to 
the Dockyard bank and the deep water channel, the Admiralty 
authorities naturally look with jealousy and suspicion on all 
works for extensive ship accommodation attempted, or proposed 
to be carried out, in that vicinity. Any alteration in the tidal 
currents would probably cause an alteration in the channel and 
might silt up the water way in front of the dockyard so much as 
to cause very serious results, The Pembroke and Tenby Railway 
Company have been prevented by the Admiralty from carrying a 
pier (which they have lately partly constructed) into the deep 
water channel, hence it is perfectly clear that neither Nayland (or 
New Milford), nor Pembroke, is the most suited for an increasing 
or an extensive commercial ne ee 

There are several inlets, or pills, branching out from the main 
channel of the estuary, Many of these pills are available for 
docks, which could be constructed at a small cost, nature having 
in many cases half completed the work. Two Acts of Parliament 
are in existence, one authorising the construction of a dock in 
Castle Pill, having an area of thirty acres, and another for a 
similar work in Hubberston Pill, having an area of 60 acres. The 
latter scheme embraces an entrance lock of 400ft. long by 60ft. 
wide, with 28ft. of water on the cill, with two pairs of carcular 
gates, and capable of being used as a tidal basin for small craft, 
In connection with this lock there is authorised a graving dock 
600ft. in length. 

A more gigantic scheme has been approved by the Lords of the 
Admiralty, which provides for the enclosure of the whole of the 
water within a line stretching from Hekin Point to Newton 
Noyes, and having an area of 200 acres. Several other parts of the 
haven have been surveyed, and several other schemes for providing 
dock accommodation have been proposed of greater or less impor- 
tance ; but it would occupy too much time to describe them here, 

The most important works which have been executed for the 
utilisation of the natural advantages possessed by Milford Haven 
are: (1) The Government Dockyard at Pembroke Dock; (2) the 
Great Western Railway Com ay} terminus at New Milford ; and 
(3) the railway and iron pier of the Milford Haven Dock and Rail- 
way Company at Newton Noyes, The dockyard is more safely 
situated as regards the attack of an enemy than any other in 
England. It will be remembered that only a few months ago 
M.M.S. Thunderer was launched from this yard. The dimensions 
of the ship are 285ft. in length, 62ft. in width, and 4412 tons 
burdens, old measurement. At the Great Western terminus 
there is a pontoon for the accommodation of the Waterford and 
Cork steamers, and which the author has already alluded to. At 
Newton Noyes an iron pier—engraved above—has been con- 
structed running out from the mainland into deep water. 
It is provided with three lines of rails, and is connected 
with the Great Western Railway at Milford station by means of a 
short line running along the north side of the haven near the 
foreshore. The main portion of the pier is 600ft. long, and about 
50ft. wide, supported on four rows of wrought —_ in 20ft. 
bays, cat for a portion near the middle and at the outer 
in which the piles are spaced 12ft, apart, At the outer end an 
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piece is built at right angles to the main pe measuring 180ft. 
in length, of the same construction as the other part of the pier. 
The pier is provided with hydraulic machinery, drawings of which 
are on the wall for inspection, and which will be described 
presently. 

The author cannot within the compass of one paper enter into 
all the details of the circumstances which led to the execution of 
the completed works, or into all that might be said for or against 
the various works which have been proposed ; but before entering 
upon a description of the pier and machinery he will venture on 
a few observations which, if not of much value in themselves, will 
perhaps elicit some valuable knowledge from the discussion. The 
author assumed at the commencement that the position of Mil- 
ford was suited for an extensive shipping commerce, and perhaps 
the most cy sate which may be looked for is a coal traffic and 
making the haven a station for large ocean steamers. The ques- 
tion arises, how are the requirements to be best provided? Should 
the traffic be carried on in the stream, or in the dock? Although 
it is certain that a mixed and extensive shipping could not be car- 
ried on without dock facilities, nor would it be well to make any 
port the station for ocean steamers where there is not graving and 
other dock accommodation, yet for all purposes of passenger traffic, 
for the shipping of coal, and for a great deal of general cargo, pier 
accommodation in the stream would prove the most suitable and 
remunerative. But there are several points in the construction of 
piers for such purposes which require careful consideration, In 
the first place, the ship when lying at the pier should lie in a line 
with the tidal current, and under no circumstances should they be 
put athwart the tide, except in the case of small craft and lighters. 
The author would here explain that he is speaking of skeleton 
piers, for it is certain that the Admiralty would not allow solid 
piers to be built in situations at all likely to divert the tidal cur- 
rents, and cause an alteration inthe deep water channels. Besides, 
solid piers built across the stream would be very liable to accumu- 
late mud and sand at their sides, which would render them unfit 
for the only additional purpose that a solid pier would have over 
a skeleton structure. It must be remembered also that piers in 
deep water could only be built in a line with the deep channel, 
and on one of its edges without interfering with the navigation 
of the haven and incurring Admiralty displeasure. Again, 
it would be difficult to moor a small vessel, and impossible 
to moor a large one, safely to a skeleton pier athwart the stream 
at all times of tide, seeing that the tide flows over three knots 
per hour. 

It follows, then, that all large vessels must be berthed in a line 
with the stream, and this fact leads the author to a consideration 
of the best and most economical construction, together with the 
best situation for piers, for increased ship accommodation in the 
haven. It is self-evident that wrought iron piles and bracing 
would offer the least resistance to the current, and form a struc- 
ture least liable to damage from the riding of a ship, The piles 
should be screwed to the solid rock, which is reached at a depth 
of from 20ft. to 25ft. from the surface of the mud. The pier head 
should be T-form in plan, and, if for the accommodation of ocean 
steamers, it should have a pontoon made to rise and fall with the 
tide on fenders, against which the ships would lie. Moorings, 
similar to those in use at the present pier, should be provided. 
Fore and aft of the pier pontoon, and in a direct line, might be 
placed additional pontoons, moored with similar cables, and having 
separate ship moorings. In this way the present pier might be 
made to accommodate three ocean steamers. The distance of the 
deep water from the shore lessens, on leaving the present pier, 
towards the east. Jetties might, therefore, be built, provided 
with coal drops in connection with the present railway, at a small 
cost, and accommodation might be afforded for shipping 5000 to 
6000 tons of coal per day at one-tenth part of the cost of con- 
structing docks for the same purpose. Vessels might go to the 
drops at any time of tide, with no delay for docking, and at 
charges much lower than those of other ports, At Swansea a 
“* stranger ” must have a pilot on board to enter the port, which is 
inaccessible till four hours flood on the springs, or till near high 
water at neaps. But at coal drops in the haven vessels might 
receive their cargoes without any delay for tide or for docking. 
The author has designed a plan for the coal drops, a description 
of which, however, would prove too lengthy for the present paper. 
He therefore leaves this part of the subject, and passes on toa 
description of the iron pier and hydraulic machinery. 

The construction of the pier itself will be readily under- 
stood from an inspection of the engraving, page 331. It is built 
throughout of wrought iron, except the caps and screws of the 
piles, which are of cast iron. The outer piles are Gin, diameter, 
and the inner ones 5in. diameter. Longitudinal plate girders, 
resting on the caps of the piles, carry cross girders spaced 5ft. 
between centres, which carry the superstructure, on which is laid 
three lines of rails, The pier runs in a straight line for 600ft. 
from the masonry, and a further portion of 180ft. in length is 
constructed at right angles, so that the plan of the pier has the 
form of an L. At the termination of the middle line on the main 
part of the pier has been erected a hydraulic coaling hoist and a 
34-ton hydraulic crane, and on the sides of the pier provision has 
been made for the erection of six 14-ton cranes, although three 
only have been erected up to the present time. The author has 
presented with this paper the following drawings and working 
tracings of the pier machinery,* viz.:—Drawings: No. 1, plan of 
pier, showing —_ plan of machinery ; No. 2, plans and sections 
of engine and boiler houses, accumulator tower, &c. Working 
tracings : No. 1, engine and pumps ; No, 2, 14-ton hydraulic crane ; 
No. 3, hydraulic hoist ; No. 4, 14-ton hydraulic crane ; No. 5, 
ditto ; No. 6, hydraulic capstan; No. 7, hydraulic hoist. The 
system of working the machinery is similar to that originated 
by Sir William Armstrong, but the author has introduced 
one or two modifications, which he proceeds to describe. 
It will be seen from the detail tracing of the 14-ton 
crane that the main ram is provided with a small internal ram, 
the object of which is to lift the chain and ball with a small ex- 
penditure of water, so that in delivering goods the crane may be 
worked with scarcely more water than is required to supply the 
leakage. The modus operandi is thus described :—The small internal 
ram takes up the slack chain, the large ram lifts the goods clear of 
the truck, and the next movement of the crane handles swings 
the crane and opens the large cylinder to the return pipe, leaving 
the small ram still in communication with the pressure pipe. The 
water which was used in bringing in the chain from the previous 
delivery is then caused by the descending weight to return to the 

pressure pipes, and the power expended is again stored up in the 
accumulator. On tracing No. 31it will be seen that the hoist is 
provided with two rams working side by side. The hoist is made 
to lift trucks 15ft. above the pier rails and lower to 15ft. below 
them. One ram is sufficient to lift the empty platform, but not 
an empty truck on it, so that when the hoist is working above the 
rail level one half of the water required to lift the weight is 
returned to the pressure pipes, and in working below the rail the 
same result is obtained. Therefore, both in lifting full trucks and 
returning empty ones, or vice versd, the displacement of one ram 
only a the quantity of water used. Thus let the weight 
of the hoist platform, &c., equal 10 tons, weight of truck equal 5 
tons, weight of coal equal 10 tons per truck, lifting power of the 
two rams equal 27 tons ; then, in working from the rail upwards, 
the load, inclusive of the platform, &c., equals 25 tons ; power 
of the two rams equals 27 tons ; 2 tons available surplus power 
in lifting. When the 10 tons of coal have been tipped the load 
in descending is equal to 15°0 tons, resistance equals 13°5 tons; 
equals 15 tons available surplus for lowering. In lowering one 
> is open to exhaust, the other remaining open to the accumu- 
r. 
It will seen that the displacement of one ram only is the 
* These drawings, which are interesting and valuable, will aj in 


our next two impressions. We cannot find space for them on 
umber of Taz Exoiseer.—Ep, E. mee raha 





measure of the water and power expended in Seageeie. The 
same reasoning holds good in working below the , thus: Load 
as before, equals 25 tons; power—one ram opened to the ac- 
cumulator—equals 13°5; available power for lowering equals 
115 tons. The displacement of one-ram is alway returned to the 
accumulator in the lowering motion of the hoist. 

The principle involved here formed the subject of a patent 
taken out by the author in 1869, but which has since expired. 
The total result of this method of working as compared with the 
ordinary arrangement is as follows :—In the ordinary method the 

wer and water expended is measured by the gross load : —Plat- 

orm 10tons, truck 5 tons, coal 10 tons; plus for friction, Xc.,2 tons ; 
total, 27 tons. In the author’s plan the power and water expended 
is measured by net load plus that for friction, &c., equal to 
13°5 tons, the gain therefore being equal to one-half, or cent. per 
cent. on the net. 

In conclusion the author would observe that he carried out the 
mechanical portion of the works described in this paper, and 
buildings connected therewith, under Mr. Bower, the contractor 
for the works and lessee of the pier. The machinery has all been 


letters from = correspondents upon this most important 
subject, but I found that your invitation to ventilate this question 
had not been responded to, and I attribute this deficiency to two 
r First, b most civil engineers are too much occupied 
at this season of the year in the preparation of parliamentary 
plans to write letters to newspapers; and second, the want of 
unanimity and co-operation in the action of the young —— 
who are practising on their own account. I quite agree with your 
suggestion that the Institution should consider the whole question 
and establish an authorised scale of charges; but I di very 
much whether the council of that august body, composed as it is 
of men who are in a position to make what charges they please, 
will condescend to frame rules for the guidance both of the public 
and of their ag | professional brethren who are u 
works involving the outlay of such paltry sums as £10,000 or 
£20,000. Nevertheless, I think it is the duty of the Institution 
to move in this matter, and thereby render a most essential 
service to its members and associates who reside in the provinces, 
and who at present derive little or no benefit from their connec- 
tion with the Institution beyond the privilege of attending the 
tings, when they happen to be in London on Tuesday 








in operation for some time past, and has worked most successfully, 
from 12,000 to 15,000 tons of cargo having been discharged under 
a single crane since the machinery was erected, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 








MARINE ENGINES IN THE NAVY. 

Sir, — We have heard a good deal lately about cracked cylinders 
in the navy ; you had a leading article on the subject comparing 
the merchant service accidents with the navy ones. ‘There was 
also a paper in the annual of the Naval School of Architecture and 
Marine Engineering on the subject by a clever but young engineer. 
Now, I should like to give an opinion on the matter, if you would 
let me. 

The chief cause of cracked cylinders in large engines is starting 
the engines too soon. In large ships the steam can be got upin an 
hour in the boilers; but the engines should as a rule have from 
two to four hours to warm the cylinders, so that the metal would 
have no undue strain on it through unequal expansion when 
starting; sometimes they get it, at other times they do not. When 
the steam is up, and just when the cylinders are warmed enough 
to put the inner ring of metal in a state of compression, and the 
outer one in a state of tension, the engines are started at a speed 
quick enough to bring over a few buckets of water from the 
boilers. There are afew bangs and bumps, and then everything 
seems to be all right. But some time after, when the cylinders are 
opened, there is a crack found in one. Some of the cylinders in the 
merchant service are very large, but they receive quite another 
sort of treatment; steam is up from four to six hours before 
starting, and when they do start there is no stopping, with few ex- 
ceptions, till the ship gets in port again. In the navy, large ships 
have been known to bank the fires and shut the steam off the engines 
five times in twenty-four hours, and to draw the fires forward, get 
steam up, and start the engines in from ten to twenty minutes as 
fast as they could go. Now the wonder is that there are not more 
cracked cylinders under such circumstances. 

The idea that the weight of the slide and casing is the cause of 
the cracks I do not hold with. But the slide casing sometimes 
assists in cracking the cylinder—as, for instance, when the casing is 
a good deal hotter than the cylinder, and the engines are started 

idenly. However, in that case it isonly the webs in the ports 
that are cracked. 

I think the cylinders in the navy are not a bit too large ; for even 
when we get higher pressure, which we must do shortly, we shall 
still want a large cylinder to get the proper amount of work out of 
wed steam, AsI might take up too much of your space, I finish 

ere. Mac. 


[We are sorry that our correspondent has written so short a 
letter on so important a subject. We fancy that not a few of our 
readers, in common with ourselves, will be glad to hear from him 
again,—Ep, E.] 





THE ACTION OF WATER ON LEAD, 

S1r,—-The excellent article published in THE EncIneEr in the 
number of October the 11th has suggested the following con- 
siderations :—The action of water on lead has often preoccupied 
scientific men of all countries. Doctor Tanquerel des Planches 
says, ‘‘Saturnine diseases must be looked upon as being of great 
frequency and gravity, for they endanger the health, and even the 
existence, of a great number of individuals.” 

Owing to its cheapness and flexibility, lead has always been a 
great favourite with engineers, and they make an enormous use 
of it in England and France; in Germany, Austria, and the South 
of Europe, wood and iron are used instead of it to a considerable 
extent ; but the development ef industry increases gradually the 
demand for this excellent, although somewhat unsafe servant. 
Waterworks have everywhere most to do with this increase. Yet 
warnings and prohibitions have never been wanting against the 
use of lead pipes for the carriage, storage, or conveyance of 
water. As early as forty-six years before Christ, Vitruvius 
forbade it; nearly two hundred years after, Gallienus condemned 
it; and we find, as recently as the fifteenth and sixteenth century, 
the German emperors forbidding it under pain of death. Nor are 
modern learned men less positive. Only to mention French 
savants, we are solemnly warned by Orfila, Pelouze, Fremy, 
Beaude, that water by standing in or flowing through lead pipes 
dissolves of the metal and becomes highly poisonous. 
Monsieur Chevalier, relating the history of an epidemic which had 
broken out in a village of the West of England, says, “‘The 
following facts were well ascertained: — Disturbance in the 
digestive functions, loss of flesh and appetite, sometimes colic.” 
Now, it was noticed that the disease did not affect those who 
made use of water drawn from wells, but only those who used the 
river water; this, upon analysis, was found to contain z5q4555 of a 
lead salt, which had been used in a factory above the village. 

Mr. G. Bakers, an English medical man, relates somewhere a 
case of lead poisoning in Sussex. Several members of a family 
had suffered every year severe intestinal pains, some had even 
died under this colic. e water was analysed and found to 
contain carbonate of lead. Wooden pipes were at once substituted 
for leaden ones, and from that very day all accidents of the kind 
ceased to occur, Numberless instances of lead poisoning through 
the slow action of water might be adduced; it will, perhaps, be 
sufficient if I conclude with the following one, which created a 
deep sensation when it took place. 

At the beginning of October, 1848, Dr. Gueneau de Mussy, 
medical man to the Orleans family, was called upon to attend 
several members of the same, who were suffering from intestinal 
pains, the cause of which could not be imagined at first, Out of 
thirty-eight persons inhabiting Claremont, eleven men and two 
women were attacked with more or less force, some complain- 
ing of colic, constipation, or nervous disturbance, others of 
spasms. The symptoms led Monsieur Gueneau de Mussy to 
a the purity of the water, which, as it turned out, contained 

y salts of lead in solution. ‘is water was most pure to the 
eye, and came originally from a sandy bed; but it had to be 
brought from a distance of five miles, and for this purpose lead 
pipes had been laid down five years before, A. M. 

Oxford, Nov. 9th, 1872. 





PROFESSIONAL FEES. 
Srr,—I read with very great interest the leading article on 
** Professional Fees” pert og in your issue of the Ist inst. ; 
and I opened your paper y, fully expecting to find one or two 





| the preservation of 


| obtained 1800 Ib. best refined scrap iron, 36°00 di 
metallic ti chloride 


evenings, perhaps only once or twice in the session, and of 
receiving the printed reports of the proceedings. 

The questions which require settlement are too numerous to 
mention in a letter like this, but the following are a few of the 
most important :—The rate of commission, which might be made 
to vary according to the magnitude of the sum to be expended, 
The duties which are to be performed by the engineer, and salaries 
to be paid by him in return for the commission. The sum upon 
which the commission is to be charged. The ownership of the 
working drawings and specifications. The propriety of charging 
for certain works, such as street tramways, light railways, sewers, 
water mains, &c., by the mile, and not by a commission on the 
cost. A scale of charges for the services of a civil engineer and 
his assistants when engaged upon surveys, preparing reports, 
giving evidence, Xe. 

As the senior members of the profession may have forgotten, or 
may never have experienced, the difficulties which their juniors 
have to encounter, I will describe three cases which have just 
occurred in my own practice. A company agreed to permit the 
contractor to make the bricks for the construction of the works 
from the clay on theic land, and to use a considerable quantity of 
old bricks which they had in stock. This, of course, reduced the 
amount of the contract considerably, and added to red labours, as 
I had to keep an account of the number of new bricks made by 
the contractor, on which he had to pay a small royalty, and also 
of the number of old bricks which he used. I claimed my com- 
mission on the amount of the contract, which contemplated the 
purchase of new materials; but the company declined to pay it, 
and offered me the commission on the actual amount paid to the 
contractor. Again, I entered into an arrangement with a tram- 
way company to execute the work for’a certain commission on the 
cost, it being arranged with the local authorities to pave the 
company’s portion of the route with new granite sets. Subse- 
quently the company succeeded in substituting a much cheaper 
stone than granite for the pavement, and my commission was 
reduced to the extent of £50 per mile, or about £350 in all, 
though, of course, the labour of preparing the plans and superin- 
tending the execution of the werk is the same in one case as the 
other. It is to prevent such occurrences, and also to allay the 
suspicion in the minds of members of small local boards and 
companies, that the engineer increases the cost of his work in 
order to swell his commission, that I am strongly in favour of the 
payment of a fixed sum per mile, whenever such an arrangement 
is practicable. Lastly, I was ap by the solicitors of a 
company to forward to them the p and specifications for the 
signature of the contractors: in a weak moment I did so, and 
after a short time I received a notice that the directors had been 
advised that the signed plans and documents should remain in 
their possession. msequently, I am left without any means of 
reference in my office, and if I want copies I suppose I must send 
a draughtsman to the office of the company, which is not in the same 
town as my own, and make copies of the plans for my own 


use, 

I trust that by means of your influential paper you will rouse 
the attention of the profession generally, and of the Institution in 
particular, to this most important question to a 

Noy, 9th, 1872. PROVINCIAL C.E, 





RusstAn SHELLS.—Two chilled shells have recently been re- 
ceived at the Royal Laboratory, Woolwich Arsenal, from the 
Russian Government. They may be described as of a character 
intermediate between the Palliser projectiles in our service and 
those supplied from Finspong about two years oe With the 
projectiles have been sent two masses of metal which it appears 
formed their “‘ dead heads,” the projectiles having been cast point 
down, and subjected to the pressure of a considerable depth of 
extra metal, afterwards cut away. These dead heads have been 
split open, and show the iron to be rather a dark mottle and close 
in its texture. The projectiles themselves are lead-coated from 
shoulder to base. The heads are chilled, and have been subjected 
to grinding—not like the Swedish shot, to the action of a tool. 
The form of head is that known in this country as the Begian— 
that is, a conical point on what may be termed the frustrum of an 
ogival head. The weight of these shells is about 5501b., the 
length 2ft. 3°5in., the calibre about llin. It is impossible to say 
how deep the chilling extends, but it appears probable that, as in 
the case of our own shells, it terminates near the shoulder. The 
chief features, in a manufacturing point of view, are the apparent 
excellence of the metal and the method of casting with dead head. 
It might be questioned, from the appearance of the fractured 
pieces, whether the projectile was not likely to be less hard than 
those of our service, but its close resemblance to the Swedish 
specimens we have referred to rather argues that a great suscepti- 
bility to the action of chilling appears to be one of the properties 
of the Swedish iron, and which must greatly facilitate manufac- 
turing operations. 

UTiLisaTion oF TiN Scraps.—-A corporation known as the 
Manhattan Metal and Chemical Company has recently been 
formed in this city for the working of a chemical process for the 
recovery of valuable material from tin clippings. The process, 
which has been lately patented, is as follows ithe tin scraps are 
first treated with hy loric acid of 20 deg. Baumé until the 
bath is exhausted; 2 per cent. or 3 pér cent. of nitric acid and 
about 14 per cent. (of the amount of hydrochloric acid) of 
chlorate of potash is then added, which in a measure regenerates 
the bath, so that 500 lb. of hydrochloric acid is found suffi- 
cient to treat one ton of scraps. About 1200 lb. of clippings are 
placed in a dram, which revolves successively in several vats or 
tanks charged with the liquors used in the process, being trans- 
ported from one to the other onan elevated tramway. The first 
vat contains hydrochloric acid. The tin being dissolved, the drum 
is inserted in the second vat. which is filled with water, and then 
allowed to rotate for a few minutes. A second washing in water 
follows, in order that the iron scraps may be completely freed 
from acid, and finally the drum is plunged in a weak solution of 
silicate of soda, which forms a coating over the scrap iron and 
prevents its oe The time required to treat one charge 
av about one hour and fifteen minutes. e tin is precipi- 
tated by spelter in a metallic form ready for melting, while there 
remains in solution chloride of zine and chloride of iron, which 
are valuable for the tion of paint, as disinfectants, or for 
. The tes of the com show a 
gain as follows:—From one ton of 2000 Ib. tin scrap t will be 


; 100 Ib. 

tin, 35°00 dols.; 50 of cn aah om, 
2Ydeg. Baumé, 12°50 dols.; total, 83°50 dols. The total cost of 
chemicals, labour, fuel, &¢,, is 29°05 dols,, leaving a net profit of 
54°45 dols, per ton, tic American, 
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RAILWAY MATTERS. 


From Spain we learn that the engine-drivers on the railway 
a to Lerida have struck, and the traffic is completely 
su: 





THE Argentine Legislature is occupied with a great project for 
the construction of 1600 miles of ony AY the Visgentine 
Republic. The cost is estimated at £10,000,000. 

Tue Ohio and Mississippi Company have reduced the 
Sano om thate 00d be thaee conte 6 mille, and tis earnings vo ben 
constantly increasing from the day of the adoption of the reduced 


Tue stockholders of the Peachbottom Railroad are so anxious 
to have it completed that, says the York (Pa.) Daily, many of 
ee ay the road, and the work is progressing most 
rapidly. 

THE Colonist of British Columbia gives favourable reports of the 


progress of the C acific Railway explorations. They are 
now endeavouring to find a pass from the Quesnel Lakes to 
Thompson River. 


Wokk on all the branch lines of the Northern Pacific Railroad 
has been suspended for want of funds, and all the labourers dis- 
c ed. The branches include the lines to St. Vincent,'Brainard, 
and Pembina. 

Ir has been decided to lay a double track of steel rails from St. 
Louis to De Soto, a distance of forty miles, on the Iron Mountain 
Railroad. About two miles are already laid, and the remainder will 
be laid in the spring. 

THE directors of the Great Northern Railway have extended to 
their second and third-class passengers comforts and advantages 
heretofore almost exclusively confined to first-class travellers. A 
large number of new third carriages have been built which 
are supplied with foot-warmers during the cold season. 

A MEETING was held at Eau Claire, recently, to consider 
the project of constructing a railroad from the Mississippi 
opposite Wabash vid Durand and Menominee, to Lake Superior. 
Branch roads are to be built to Eau Claire and Chippewa Falls. 
Most of the wealthy lumbermen on the line of the proposed road 
are in the move and feel confident of ultimate success, 

A MOVEMENT is on foot to construct a railroad from Baltimore 
to Philadelphia, and meetings have been held in Baltimore county 
recently to take into consideration the merits of two routes pro- 

one called the Bellair route, and the other the Peachbottom 
route, which it was contended would pay better than the first, 
and would tap the Hanover Railroad, which will soon be com- 
pleted, to the Broad Top coal-fields of Pennsylvania. 

THE Settle and Carlisle Railway makes slow progress, the fact 
being that navvies cannot be got to work more t a week or 
two in the secluded country places through which the railway 
runs. They must have the dissipations of town life. At a meeting 
of the Girvan and Portpatrick Railway Company, the chairman 
mentioned as a fact that the contractor had more men on the first 
eight miles out Girvan than the contractors of the Carlisle and 
Settle line had on twenty-four miles, 

CotongL F. H. RicH reports that the accident at Kenyon 
Junction, on the London and North-Western Railway, on the 
21st ult., was caused by the engine driver starting without gettin 
a white-light signal from the person who ought to have work 
the cross-over points. The engine driver heard the station-master 
call ** All right, Bolton ;” he then got the starting signal from 
the = of his train, and the semaphore signal at the north end 
of the platform was at “‘all right,” but he omitted to remark the 
absence of the man from the cross-over points. 

Ir is proposed to make a railway from Hull in the direction of 
Anlaby, then under the river Humber by tunnel near Hessel, and 
on to near Brigg, there joining the Manchester, Sheffield, and 
Lincolnshire Railway, with a branch forming a junction with the 
Goole extension of the Lancashire and Yorkshire Railway. Mr. 
Fowler, C.E., is the engineer, Messrs. Baxter, Rose, and Norton, 
the parliamentary agents, and Messrs. Rollit and Son, and 
Messrs. Roberts and , the solicitors. It is intended to go to 
Parliament next session. 

AT a numerously attended meeting of the committee appointed 
to take into consideration the best means of promoting a new 
railway into Hull, held on Friday, it was unanimously 
to make such new line from Hull, and it was decided that 
the best route would be westward to Analby, thence beneath the 
bed of the river Humber, by a tunnel from Hessle to Barton, the 
line from this point to be carried in the direction of Brigg, and 
there join the acheter, Sheffield, and Lincolnshire Company’s 
system, with a branch forming a junction with the Goole extension 
of the Lancashire and Yorkshire Railway. Mr. Fowler, C.E., is 
the engineer appointed to carry on the works. It is intended to 
seek the necessary parliamentary sanction next session. 


A coupteR for railway cars has been invented by a Chicago 
gentleman, for which great advantages over the old style are 
claimed, which may be stated as follows :—First, it is very simple, 
consisting of only two principal pieces besides the drawbar and 
link, and employing no springs and hooks like the other self- 
<a Secondly, it is therefore cheaply made. Thirdly, it 
works readily with old-fashioned couplers, employing the ordi- 
nary link and pin. aT it obviates the possibility of steal- 
ing pins and links, a fruitful source of loss, Fifthly, it is certain 
and unerring in its operation. It has been subjected to a thorough 
trial on one of the roads centreing in that city, with such good 
results that others are about to adopt it. It is ‘said that there is 
less danger to life and limb with it than with any of the other 
kinds now in use. 

THE Pennsylvania Petroleum Railroad Company is “ pushing 
things” in earnest. The contract has been let for the docks at 
Erie and work commenced. The contracts for the Bear Creek 
Railroad, on the Shenango and Allegheny rivers, have also been 
let. This is a part of the Pennsylvania Petroleum Railroad 
Company’s enterprise, and extends from Greenville to Harrison- 
ville, a distance of thirty-two miles, leaving about twenty-five 
miles to build to the road opening the vast coal and oil fields of 
Butler. The Cambridge division of the Pennsylvania petroleum 

from Titusville to Cambridge, is nearly all ed, and 
several miles of track have already been laid out of Cambridge. 
The Pithole division, to Pleasantville, is nearly all graded and 
ready for the track. Work is progressing with rapidity between 
Titusville and Enterprise. The piers on Pine Creek are being con- 
structed, and those over Oil Creek will soon be built. 


COLONEL YOLLAND, in reporting on the collision that occurred on 
the 17th October between a enger train and some trucks, at the 
Totnes station of the South * emg Railway, when one passengerand 
the guard in charge of the train were injured, says :—The accident 
affords a sufficient warning that the South Devon Railway Com- 

y should now om the improvements which have been intro- 
uced, mostly since 1860, by which station masters, signalmen, 
and switchmen are prevented from making those unfortunate mis 
takes which so a ap 4 lead to most calamitous results, as 
regards the loss of life and injuries to persons, and which also 
entail enormous losses in a oecany | point of view on railway 
com when such accidentsoceur, This collision could not have 
happened if the station had been protected in the manner which is 
now usual, by home and distant signals properly interlocked with 
each other, and the whole working of the lines in the station yard 
had been so revised as to be placed in the hands of two signal- 
men at the extremities of the yard. It is quite true that the 
i to judge from the results, to be 
very carefully @ absolute system, but I must 
point out that no dependence can be on a continuance of 
the re-arrangement of stations and the inter- 
locking of all points and signals that affect the running lines is 
eombined with the actual working on the absolute block system, 
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NOTES AND MEMORANDA. 

Ovr consul at Shanghai recently made the statement 
that 53,000 Ib. of willow leaves were in of preparation at 
one of China, to be mixed with tea for shipment. From 10 
to 20 per cent. of willow is the general rate of mixture. 

A BERLIn paper gives the following statistics of the number of 
theatres in Europe:—Italy, 348; France, 337; Germany, 191; Spain, 
168; Australia, 152; England, 150; Russia, 44; Belgium, 34 ; 
Holland, 23; Switzerland, 20; Portugal, 16; Sweden, 10; Den- 
mark, 10; Greece, 4; Turkey, 4; Roumania, 3; Swabia,1. In 
Egypt there are three theatres. 

PROFESSOR CHEVREUL has made an extended series of experi- 
ments on the stability of dyes imparted to silk, more i ly 
damasks and fabrics used in furnishing. The blue colours pro- 
duced by indigo are fast and stable; Prussian blue resists 
moderately the action of air and light, but not of soap ; scarlets 
and carmines produced by cochineal and lac dye are fast ; the 
fastest yellows on silks are produced by weld. 

Ir is said that the art of glass making was known to the Romans 
when they conquered Britain, and was introduced into the island 
as early as 674; but glass did not begin to be used there in windows 
till the 13th century. It was not made and was rarely found in 
windows before the middle of the 16th. A century elapsed before 
its use became general, and in Scotland country houses were not 
glazed as late as 1661. Plate glass was first made in England by 
Venetian artists in 1673. 

WE learn from the American Manufacturer that a valuable dis- 
covery has been made at the American mission at Cairo, of a 
Hebrew MS. of portions of the Bible. It was found in a synagogue 
in the neighbourhood of that place, reported to have been built 
forty-five years before the second tem . was destroyed. It was 
carefully deposited in a niche in the “al, ten feet above the ground, 
and had to be secured by means of a ladder. Portions, at least, of 
this MS., which still awaits proper examination, are supposed to 
be very old. 

Art the end of last year there were in Prussia alone 3385 Ger- 
man miles of telegraphs, with 11,396 miles of wire, 1130 stations 
belonging to the State, and 1485 belonging to railways. 4956 
officials are employed. In 1871, 5,213,837 domestic, 2,846,176 
foreign, and 32,641 official messages were forwarded. The receipts 
were 2,500,007 thalers, showing a profit over expenditure of 


80,469 thalers. The Teleyrapher, an American journal, adds that | 


the Prussian telegraphs, like those of all other States of Germany, 
are now all amalgamated and worked for account of the empire, 
forming a separate branch of the Chancellor’s department. 


THE Boston Journal of Chemistry states that during the siege of 
Paris M. Dubrunfaut devised an artificial milk, ile dissolving 
one ounce and a-half of sugar in a quart of water, adding an 
ounce of dry albumen (from white of eggs), and fifteen to thirty 
grains of soda — and then makin 
one ounce and a-half to two ounces of olive oil. As the war pro- 
gressed gelatine was substituted for~the albumen, and then 
slaughterhouse fats—purified by melting at 150 deg., and then pro- 
jecting into them small quantities of water—for the olive oil. 
One firm made in this latter way 132,000 gallons of milk daily for 
Paris consumption. 

Mr. Brrt, at the last meeting of the British Association, dealt 
with the observation of the spots on the floor of the crater Plato 
in the moon. It appears that changes in the appearance and 
luminosity of the streaks have been detected, and these changes 
are of such a character that they cannot be referred to changes of 
illumination, but depend upon some agency connected with the 
moon itself, while the colour of the floor was found to vary as the 
sun ascended the lunar heavens, being darkest with the greatest 
solar altitude. The reperts indicate a strong probability that 
definite changes of an interesting character on the moon's surface 
will be discovered. 

M. Dumas, in a note of experiments communicated to the 
Academy of Sciences, draws the following conclusions :—That 
carbonic acid absolutely dry, passing over charcoal entirely free 
from hydrogen, is converted, at a bright red heat, into carbonic 
oxide ; that if the charcoal is in excess, the carbonic acid disappears 
entirely, and is replaced by perfectly pure carbonic oxide. Char- 
coal, to whatever degree it be heated, retains either hydrogen or 
water, from which it can only be freed by the prolonged action of 
chlorine at a red heat. Charcoal which has not been submitted to 
the treatment by chlorine, when used to convert carbonic acid into 
carbonic oxide, always yields a gas accompanied by traces of 
hydrogen. A slow current of dry carbonic acid is partially con- 
verted by iron, heated toa bright red heat, into carbonic oxide, a 
considerable proportion of carbonic acid, however, remaining 
unaltered or undergoing regeneration. 


Two tunnels are in course of construction beneath the city of 
Baltimore. That of the Baltimore and Potomac Railroad will be 
one and a-half miles long; the other, by the Union Railroad Com- 
pany, will connect all the roads with tidal water, and also afford a 

round the city by steam power, thus dispensing with the 
die of and passengers through the streets with horses. 
This tunnel is 3400ft. long, formed of a semi-circular arch of five 
brick rings, and an invert of four bricks. In some places the 
fevert So tarpenand with. About 45C men and 90 horses are engaged 
on the work. The material, which is mostly sand, is excavated to 
the whole depth of the cut; the arch is then built, and the 
material replaced over it. The tunnel, with the exception of 
about 360ft. which is being drifted, is worked in this way :—The 
arch is being built in sections of 50ft. in length, and these sections 
are being constructed at five or six points simultaneously. The 
whole tunnel is expected to be finished and ready for trains by 
January next. 

Tue Chinese are said to make a varnish, by beating together 
fresh blood with quicklime, which is extensively used as a coating 
for wooden articles which they wish to make completely water 
tight. Von Scherzer, who first introduced thi bst. to the 
notice of Europeans, says he has seen in Pekin wooden chests that 
had been varnished with it, which, after a journey over Siberia to 
St. Petersburg and back, were still sound and perfectly water- 
tight. Even baskets of straw, used for the trans tion of oil, 
are made fit for the purpose by means of this varnish. Pasteboard 
coated with it becomes both in appearance and firmness like wood. 
Articles requiring to be absolutely impervious are varnished twice, 
or at the most three times, by the Chinese. The preparation has 
been tested in various ways both in Europe and Australia, and 
although it gives to vessels covered with it a rough, ugly red 
appearance, its use is recommended as a sure means of making 
wood impervious to water. 

Tue Astronomer Royal of the Greenwich Observatory in England 
has communicated to Les Mondes the following :—‘“‘In a recent 
number of the Comptes Rendus, I find a r Father Secchi 
ing a remarkable explosion on the limb of the sun, visible in 





r 
Rome for about three hours on the afternoon of July 7th. Nowa 
agnetic tempest ifested itself at Greenwich at five o'clock on 








precisely the pened day. The ly 
and with extraordinary force, acting upon the magnetic instru- 
ments in a direction of nearly north-east and south-west. The 
perturbations continued, diminishing by degrees, until the evening 
of July 9th, and, during a part of the time, were accompanied by 
an aurora. ugh not wishing to commit myself on the question 
as to the connection which may exist between the solar explosion 
and the terrestrial magnetic storm, I have noticed that if there be 
such connection, the transmission of influence from the sun to the 
earth ought to occupy about two hours and twenty minutes, or 
somewhat 
at the precise moment of its commencement. 

established, it will be 

notification of this apparent retardation may 
in the future toward a new element for interpretation.” 


an emulsion of it from | 


longer, in case Father Secchi did not see the explosion | I 
If this point is | construction. Th ; ’ t 
an important cosmic fact. In any case, the | 108,000 Turkish liras, which, added to £36,000 for the engines and 
direct attention | boilers, stamps her value at £134,180 when ready to receive her 


MISCELLANEA. 
ApureaL Sm ALExaNpeR MiLyNe will, it is now officially 


affirmed, succeed Sir Sydney Dacres as First Naval Lord of the 
Admiralty. 
One department of the St. Louis fair tained th ds of 





specimens of iron ore, copper, zinc, nickel, cobalt, antimony, and 
other ores, and a great variety of paint clays and building stone— 


all from Missouri. 

Ir is rted from en that Mr. Edward Whymper has 
arrived there from his second journey of exploration in North 
G He brings with him rich collections of curiosities, 
among which are some very singular specimens of fossil wood. 

THERE is great r, the local papers say, of the Red Hill 
Tank, which supplies with water, grins way. The full 
quantity of water is not in the tank, and yet there is leakage 
in several places. The catastrophe of the bursting would be most 
destructive. 

Tue large iron shipbuilding firm of Messrs. Humphreys and 
Pearson, of Hull, have found it necessary to suspend payment. 
They are sanguine that the assets will be proved to exceed the 
| liabilities, and that the stoppage will be only temporary. Their 
affairs have been placed in the hands of Messrs. Chatteris and 
Co., of London. 

THE authorities of the department of the Seine Inférieure have 
opened a credit of five thousand francs in aid of the scientific 
search for a vein of coal, of which the existence is suspected. The 
discovery of such a supply in the neighbourhood of Rouen, Havre, 
and many other manufacturing towns in the valley of the Seine, 
would, of course, be a grand boon. 

THE iron and steel manufacturers of Sheffield have held a 
meeting for the purpose of reducing the high price of coal, and 
threaten to keep theit works idle for three days per week rather 
than submit to the present rates. Should this threat of the iron 
and steel masters be carried out upwards of 14,000 men will be 
partially thrown out of employment. 

* A SUCCESSFUL experiment was made a few days ago on the 
Chesapeake and Ohio Canal, at Forest, near Washington, in driving 
a canal boat by a current of water taken into a steam automatic 
pump at the bow and driven out through a pipe with great velocity 
in the direction of the keel. All the machinery is of very simple 
| character, and the speed attained on the trial trip was about the 
| usual rate for freight boats, 
Ir is reported, apparently on good authority, that four of the 
| recently-constructed Russian llin. steel guns have burst upon proof 
with ordinary battering charges, and that the Russian authorities 
} have in consequence expressed an official opinion that the powder 
| mare given to these new guns of one-sixth the weight of the 
projectile is much too great for their strength, and that future 
| trials shall be made with powder charges not exceeding one-tenth 
| the weight of the projectile fired. 
| THE report of the Nantyglo and Blaina Ironworks Company 
(Limited), to be presented on the 15th inst., states,the profit for the 
‘oad to have been £61,892, out of which £55,000 has been distri- 
uted in dividends at the rate of 8 per cent. to the preference and 
6 per cent, to the ordinary shareholders. Explanations are given 
of exceptional and temporary circumstances which have prevented 
a larger profit, and of steps which have now been taken to 
increase the productive power of the property. 

AT the moment when so many horses are disabled by epidemic 
disease, American papers notice a new machine for ens 
street cars. It is thus described :—“ The action on four cranks o 
two 8ft. levers, worked by two men causes two power wheels to 
revolve that are connected together by cogs that work in the links 
of a chain, and hold the cranks on opposite centres to each other ; 
thus they become fulcrums for the long levers to keep them in 
motion. The axle of the car is connected to the crank shaft by 
means of an endless chain, and thus the car is moved. The 
power gained is very great, and it is said that two men can run 
the car with ease. 

THE first report of Earle’s Shipbuilding and Engineering Com- 
pany (Limited), issued a aw vp A to the meeting at Hull on the 
19th inst., states that the year’s operations have resulted in a net 
profit, after writing off the whole of the preliminary expenses, and 
without taking into account the profit on works injprogress, suffi- 
cient to pay a dividend at the rate of 125 per cent. per annum on 
the amount paid up, and to place £4000 to reserve. This company 
was formed in August, 1871, with Mr. E. J. Reed, C.B., as ir- 
man, and Sir Spencer Robinson as one of the directors. By the 
articles of association the maximum dividend that may be paid in 
any one = is 125 per cent. until a reserve fund of at least 
£50,000 shall have been accumulated. 

OPERATIONS remain almost entirely suspended in the oil regions 
of Pennsylvania, the stringency of the blockade being occasionally 
enforced by the burning of the “‘ rigging” of wells where pumping 
is still continued, the latest exploit of the kind being the destruc- 
| tion of a well at Foxburg by “‘ causes unknown to many.” The 
| fact that the “fire fiend ” should thus be found on the side of the 
| popular movement exercises a very marked influence upon the 

parties who are disposed to continue pumpi It is now pro- 
posed, and the plan will probably be adopted, to continue the 
lockade for another month. A movement has also been set on 
| foot to form an organisation for the permanent limitation of 
| petroleum production, so as to completely control prices, but 
| whether the worse and obsolete features of trade union violence 

are to be invoked to secure unanimity remains to be seen. 
Ir has occupied three months to erect the requisite stone and 
| brick buildings, and to fit in the machinery at the coal-pit at 
Faskally, but the engine has at length been got into working 
order, and is now daily employed in drawing the water out of the 
Sutherland shaft. Two days’ work resulted in the depth of water 
in the shaft being diminished by about 30ft. ; but as during the 
night, while operations are being suspended, the water rises again 
several feet, it is probable that the engine will have to be kept at 
work for some time day and night. It would be difficult to 
estimate correctly the time it may take to reach the bottom of the 
shaft, as the process will necessarily be more tardy the greater the 
depth attained, but at the present rate of progress we may be 
warranted to expect the underground work to be proceeded with at 
no distant date. The engine now at work is about 25-horse power, 
but as the works proceed heavier machinery will be brought into 
operation, part of which, we understand, is already contracted for. 

e Duke of Sutherland continues to give much of his persona! 
superintendence to the undertaking. 

THE first ironclad ever built in Turkey, the Moukademi-i 
Khair, was launched from the Imperial Arsenal, at Hasskein, on 
the 28th ult. The Moukademi-i-Khair, or ‘‘ Happy Beginning,” 
is sister ship to the ironclad Feti Bulend, constructed in England 
a few years ago for the Turkish Government, and, like that 
vessel, is built after the design of Mr. Reed, late Naval Con- 
structor to the Admiralty. She is fitted with Mr. Reed's central 
box battery, which enables the guns to fire on the line of keel, 
and will mount four 250-pounder Armstrong guns. She is built 
entirely of iron, and carries armour plates Gin. in thickness at the 
fore and after ends, and 9in. abreast of the ines and boilers and 
on the sides and outer ends of the battery, all of which have been 

repared in the arsenal under the immediate superintendence of 

lishmen. The building of the vessel and the factories for the 
manufacture of the plating, &c., were under the sole control of 
H.E. Ahmet Pasha, ably assisted by A’ali Bey. The keel of the 
Moukademi.i-Khair was laid on the 2nd of October, 1869, and 
during the three years she has been building about thirty-five 
English artisans have daily assisted in the principal parts of the 
The cost of the hull, it is stated, will not exceed 




















armament on board, 
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HORIZONTAL BORING AND FACING MACHINE 
CONSTRUCTED FOR MESSRS. HORNSBY AND SON*, GRANTHAM, BY MESSRS. H. HIND AND SON, CENTRAL ENGINEERING AND TOOL WORKS, NOTTINGHAM. 


p iii 






FRONT ELEVATION 





EAPUTLI| 


mT 
Md 
i i i i 


{AEE 
A 





















SCALE OFFEET 
si re ia 
Uj FEED MOTION or 














pak WA 
=f pi = & 


pst ' 





nny 


wi 
{MOA — 
(NM J E ~ = 








THE ENGINEER. 


al 





Nov.. 15,. 1872. 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. : 
BERLIN.—Messrs. A. AsHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A.rnonse Diirzr, Bookseller. : 
NEW YORK.—Witimer and Rocers, 47, Nassau-street. 


TO OORBESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our ts to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

H. L. @underlani).—Very many thanks for yours, which came safe to 
hand. 








A Mecuanic. — You cannot make for your own use a machine which is 
patented without infringing the patent. 

Rorator.— The coil will revolve. The idea is as old as the steam engine, and 
has been tried in practice over and over again. 

J.J. H.—You may use either brass, wrought iron, or cast iron. 
iron is the material which we should recommend. 

J. V. H.—A letter addressed to 25, Great George-street, Westminster, will sind 
the gentleman you name. See Tak ENGINEER for July 10th, 1368. 

A Susscriser (Town Mills).— You can obtain full information by writing to 
the secretary to the Society of Engineers, 6, Westminster-chambers, Victoria- 
street. 

W. M. A.—Read our “ Elementary Papers on Construction,” and you may 
also consult with advantage the treatises of Unwin ani Stoney. 

Wonper.— The arrangement would answer no doubt, but we sear that you 
would weaken the flues a good deal by cutting such large holes wn them. 
On the whole, however, we think something might be made of the scheme. 

F. (Wednesbury).— The original patent has expired, but we fancy that the 
subsequent patents cover all the valuable features of the modern machines. 
You should procure all the subsequent patents and examine them carefully 
before you attempt to make the machine. 

E. L. — We could not possibly reply to your question without carefully 
inspecting all the specifications and drawings to which yourefer. We never 
pronounce opinions as to the validity of patents. Your best plan will be to 
consult a competent solicitor versed in patent law. 

T. H. W.—Ball’s “‘ Mechanics,” Willis's “‘ Principles of Mechanism,” Bourne 
on the “ Steam Bngine.” You can obtain these books through any book- 
seller. The last is an expensive work, and you will probably jind Bourne's 
“* Catechism of the Steam Bagine” answer your purpose. 

G. A. H. (Middlesbrough).— You refer to the existence of a defect of which we 
have long been aware, and which we think you will soon find remedied. 
The truth is that without the permission of those interested we do not like 
to supply the information required, and those interested are very reticent. 

S. A. (Old ’Change).—There are some good points about your scheme, but we 
cannot advise you to patent it unless you see your way to get some one to 
take up the patent and work it. A patent which is not worked is of no 
value to you or to any one else. Never take a patent unless you have sone 
manufacturer or capitalist ready to avail himsels of it. 

W. H. C.—The size of your cylinder furnishes no clue whatever to the quantity 
of surface you want. The proper allowance is between three and four 
square feet per indicated horse-power. Assuming that you, eagines are 
JSairly good, you should have an indicated horse-power for 30 1b. of steam per 
hour, to condense which you will require at least four square feet of surface. 
Jf the engine is more economical less surface may do. 


Wrought 


PEG AND BRAD MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Could any correspondent kindly inform me of the address 
maker of hi f turing pegs and brads ? L. 


of a 
‘or F. 
Manchester, November 8th, 1872. 
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MEETINGS NEXT WEEK. 

Tue InstitvTIon oF Crvit Exaineers.—Tuesday, November 19th, at 
8 p.m.: Renewed discussion upon Mr. Abel's paper, “ Explosive Agents 
applied to Industrial oe 

Cuemicat Soctery.—Thursday, November 2ist, at 8 p.m. : 
New Derivatives of Anthratlavic Acid,” by Mr. W. H. Perkin. 
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SHIPS OF WAR. 

Wira the foundering of the Captain one of the most 
remarkable controversies to be met with in the records of 
science practically came toan end. For years previously 
the relative merits and demerits of broadside and turret 
had been argued with a skill, a pertinacity, and an energy 
almost without parallel. Men profoundly versed in naval 
and engineering science ranged themselves on opposite 
sides; and maintained the superiority of broadside or of 
turret, as the case might be, with such warmth that what 





should have been discussion now and then degene- 
rated into something not far removed from personal vitu- 


peration. The war was carried on in every conceivable ' 


way, and at all times and seasons. Battles raged in the 
council-room of the Admiralty Board, in the smoking- 
rooms of West-end clubs, in the cabins and ward-rooms of 
our fleets, within the walls of scientific institutions, in the 
columns of every newspaper or journal possessing the 
smallest importance; the scientific men of every nation 
joined in the discussion; never was any subject so well 
ventilated as the construction of ships of war. The very 
complexity of the questions discu rendered it impossible 
to avoid the consideration of every detail. In the midst of 
this war of opinions, our navy was to a great extent re- 
constructed ; finally, the value of Captain Coles’ views was 
crucially tested, and the catastrophe which fairly demolished 
the advocates of the monitor system as represented by the 
Captain, at once spread gloom over the country, and ter- 
minated, at least for a time, the warfare which had pre- 
viously been waged with such uncertain results. A few 
of the advocates of the broadside system fired parting shots 
at their defeated foes, and these in one or two instances 
replied with a sullen gun; but from the moment the 
Captain foundered until the appearance a couple of weeks 
since in the pages of the Zimes of a letter from Mr. 
Reed, the construction of our navy had virtually ceased to 
claim public attention ; and the few discussions which now 
and then arose on the subject lacked vitality, and died out 
in the easiest fashion imaginable. Mr. Reed has suc- 
ceeded, however, in once more directing attention to ournaval 
strength ; and the attitude assumed by various naval men 
affords fair promise that we shall during the present winter 
and the coming spring have the merits and demerits of 
every possible type of fighting ship very keenly discussed. 
The battle will no longer be waged, however, between two 
great parties. On the contrary, it will be fought out 
between half a dozen parties, each holding that they, and 
they alone, can give the world the fighting ship of the 
future. In such a discussion it is more than probable that 
important considerations may be completely forgotten, and 
we therefore think it may be advisable now, while it is yet 
time, to try to direct opinion into a channel where it may 
run with service to the nation. We cannot carry this 
attempt into practice in any better way than by endea- 
vouring to place a few important facts concerning the pre- 
sent aspect of the “Ironclad Question” as clearly as 
possible before our readers. 

All competent and sensible authorities now recognise the 
fact that England’s navy ought to consist of three great 
classes or types of ship. The first is the heavily armoured 
ship, which will discharge the duties formerly performed by 
ships of the line mounting from 70 to 120 guns. The 
second class will consist of heavily armed, unarmoured 
ships of extreme speed, intended to police the seas. The 
third and last class may be termed the floating fort—a 
species of monitor very heavily plated and heavily armed, 
intended solely for coast, or, more properly speaking, 
harbour defence. For convenience we shall speak of this 
last class first. To all intents and purposes it has no 
existence with us as yet, although the general characteristics 
of the type have often been considered and discussed by 
naval men and engineers, It is, we believe, to this class 
that the “circular ironclads” of Mr. Reed belong. The 
harbour defence ship would never go out of sight of land. 
She would, indeed, rarely leave a port. She would not be 
required to carry coal for more than twenty-four hours 
say a couple of hundred tons. No difficulty would be met 
with in making such a fort absolutely impregnable toany gun 
which it is probable could ever be brought to bear against 
her sides. As she would not be burthened with stores, 
coals, water, or provisions to any extent, she could carry 
armour 24in. thick if necessary, and mount two, or perhaps 
four, guns of the heaviest and most powerful kind. Her 
duties would be confined to the destruction of any enemy’s 
fleet which might have the temerity to approach close to 
our great ports or harbours. It would not be necessary 
that she should steam very fast. If the attacking fleet 
remained she would destroy it ; if the fleet ran away she 
would not be required to follow. She would discharge the 
duties of a bull dog in an orchard—the apples would be 
equally safe whether the bull dog bit a thief or did not. No 
competent naval architect will see the slightest difficulty in 
designing and constructing efficient floating forts, because 
he would simply have to make them big enough to carry 
guns and armour, and he need not trouble himself about 
coals, or stores, or rigging, or rolling; nor, indeed, about 
any of the questions which usually vex the soul of the naval 
architect who meddles with cold iron. 

The construction of the fast unarmoured ship is not a 
very recondite problem. That also is easily solved. Coals 
take the place of armour, and although much consideration 
must be given to questions of stability, power of keeping 
the sea for long periods, &c., it may be accepted as proved 
that these difficulties can be very satisfactorily overcome. 
A class of objectors exists, however, who maintain that 
these unarmoured ships would be useless, because they 
would be easily defeated by the first ironclad they encoun- 
tered. It would be the especial business, however, of the 
captains of unarmoured ships to keep out of the way of 
ironclads. It was well known in the old days before 
steamships were invented, that if a frigate was caught by 
a line-of-battle ship the frigate must surrender, or be 
sunk without hope of escape ; but no one ever argued 
as a consequence that frigates should not be con- 
structed. On the contrary, they were extremely popu- 
lar vessels, and the good service which they rendered 
justified their popularity. Besides, they were scarcely 
ever caught by a Jine-of-battle ship. They were much 
too fast, and their captains were too knowing to fall easily 
into a trap. The frigates fought among themselves, and the 
liné-of-battle ships among themselves, but on the whole 
they kept very clear of each other. In the same way the 
modern frigate, or unarmoured corvette, would fight with 
her equals and let the ironcladsaione ; but even the ironclads 
would find that an enemy’s ship capable of steaming seven- 
teen knots an hour, and mounting a couple of 25-ton guns, 
would be a very unpleasant companion, and one which it 
might involve a great expenditure of gunpowder to get rid 
of. We may, we think, take it as proved that we ought to 


have plenty of unarmed corvettes, good sailers, and better 





steamers, wherewith to protect our commerce and destroy 
that of an enemy. 

So far the construction of a fleet is all plain sailing; the 
moment, however, we approach the heavy ironclad, the 
ship of the line on which the brunt of England’s defence 
will fall in the hour of need, we are beset with a host of 
difficulties. We cannot put thicker armour on our ships 
than they carry now without either increasing their size 
and cost immensely, or sacrificing coal, and —_ and offen- 
sive power. But we shall assume, for the sake of argument, 
that a new Devastation could be laid down to-morrow, which 
would be protected by 15in. of iron instead of 12in., and 
we ask what should we gain? And the answer is, nothing. 
To all intents and purposes the limit of thickness in armour 
is very nearly if not quite reached ; and yet we have a 
dozen guns at this moment which would punch the 
Devastation, or indeed any other ship afloat, with absolute 
certainty at more than 1000 yards range. Harbour 
defence ships can be covered with armour almost ad 
libitum, but it is totally different with sea-going cruisers. 
With them, as we have said, the maximum thickness of 
armour has been almost reached. It is difficult to see 
how any sea-going ship can be made to carry more than 
a little bit of armour strong enough to defy the 35-ton 
gun ; and even if this were not true, nothing would be 
gained, because the limit in the power of the gun has not 
nearly been reached yet. There can be no shadow of 
doubt but that Colonel Campbell and Mr. Fraser could make 
55-ton guns, firing 200 Ib. of powder behind a 1000 Ib. shot, 
if they are asked, with just as much ease and certainty 
as they now make 35-ton guns; and Captain Scott would 
supply carriages for working such guns without the least 
difficulty. Such a gun would probably pierce 1 Sin. armour 
at over 1000 yards range without any trouble. But 
besides the other objections to the use of heavy armour lies 
the difficulty of getting it. We do not say that it is im- 

ible to make an armour plate l8in. think, but we 
believe that the work of making such a plate will task all 
the skill of the best ironmakers in the world, and that it 
is more than questionable whether the plates when made 
would be really much stronger than a 12in. plate. If a 
ship is to keep the sea, to be fast, safe, commodious, and 
handy to any extent, then it may be taken for granted 
that she can carry no plates more than 12in, thick, and 
that the larger portion of her exposed hull must be covered 
with plating very much thinner than l2in. But 12in. 
plates can be pierced by heavy guns at short ranges; the 
question therefore arises, are l2in. plates, which cannot 
keep shell or shot out, worth having at the great sacrifice 
which must be made to enable a ship to carry them! Let 
us see what are the answers to this question. 

We have pertinaciously insisted that ships are better 
without armour than with thin armour, that is to say, 
armour through which shells can easily be driven 
plates Gin. to 7in. thick. But we see reason to modify this 
opinion when we come to deal with l2in. plates. In the first 
place, only very heavy guns can send a shell through 
l2in. plates. At this moment there are probably not half 
a dozen guns afloat in the world which could pierce the 
Devastation’s turrets, except at the very shortest range 
100 yards or so. Captain Sherrard Osborn, in a recent 
letter to the 7vies, has, moreover, put forward a somewhat 
novel argument in favour of even thin armour, which 
deserves some consideration. It is to the effect that the 
great thing to be dreaded is the explosion between decks of 
ashell. If the armour is thick enough to sensibly retard 
the entrance of a shell, then he points out, the force of its 
explosion will take place to the rear ; and although the 
head will enter, and much damage may be done by splin- 
ters, the evil will be as nothing compared with the explo- 
sion of an entire shell just at the moment it has got fairly 
inside the plate. Assuming this view to be correct—and 
it is a very plausible argument—then it is certain that even 
against very heavy guns 12in. armour will do good service, 
while against light guns light armour may prove useful. 
As, however, even unarmoured ships will carry very heavy 
guns, our arguments against the use of thin armour remain 
unshaken ; but the l2in. plates of the Devastation will 
probably prove useful until a gun much heavier than an) 
we have got is brought against them. 

But it does not follow that the l2in. armour of the 
Devastation is used to the best advantage. To carry Captain 
Sherrard Osborn’s theory a little further, it is obvious 
that if the greater portion of the force of the explosion of a 
shell be expended towards the rear, and that nothing but 
mitraille is left to enter the ship, a comparatively slight 
second armour plate would suffice to keep out the m/tracl/e 
altogether. For example, if, instead of having 12in. of iron 
in a single solid plate, it was disposed in two plates 5ft. 
apart, the outer plate 7in. thick, and the inner plate Sin. 
thick, then it is certain that the shell would be broken 
to pieces on the first plate, and that these pieces could not 
get through the second plate. It is of the last importance 
that the Government should test the accuracy of our views 
—views which we have persistently advocated for some time 
past—by direct experiment. Nothing can be easier than to 
place two plates one behind the other, with an interval of 
ft. or 6ft, between them, to fire a shell at these plates, and 
to mark the result. Nothing in the way of timber or con- 
crete should be interposed between the plates, the utmost 
freedom being left for the dispersion of the effects of the 
explosion of the shell. The experiment has never been pro- 
perly tried, probably because there is no doubt that although 
single 12in. plate will keep out a solid shot of a given weight, 
two ~~ Sin. and 7in. thick will not keep it out. But 
naval men are not afraid of the solid shot. What they 
want is defence against shell. When our views on the value 
of an air space between the plates are proved by experi- 
ment to be correct, then shell will have lost half its 
terrors, and we shall enter on a new era in the construe- 
tion of ironclad ships. 


may 


THRASHING MACHINES, 


Tur eighth volume of the “Journal of the Royal Agricul- 
tural Society” has just been published. It will, no doubt, 
be eagerly purchased by every one interested in the trials 
which took place this year at Cardiff ; but we warn our 
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readers that they will not find any information about the 
portable engine competition, the report of the judges on 
these engines being, we are told, “ unavoidably postponed.” 
The postponement is sine die, for not the slightest hint is 
supplied as to the time when the report may be expected. 
The volume, however, is well worth the money which it 
costs, if for nothing else than the very able and lucid report 
on implements which it contains. is report is from the 
pen of Mr. C. G. Roberts, of Haslemere, Surrey. is 
report deals with classes IL., III., 1V., V., VI, VII., and 
VIIL, including implements of all kinds for thrashing 
corn, Boe. it for market, and elevating the straw. 
Mr. Roberts gives a detailed account of the arrangements 
adopted for testing these machines—which our special cor- 
respondent at Cardiff described during the show—and his 
observations are a by a valuable table pre- 
pared by Messrs, Eastons and Anderson, the consulting 
engineers to the society. We shall not attempt here to 
deal with the minor class of machines for preparing the 
corn, such as the corn dressing machine ; nor shall we con- 
sider the relative merits of straw elevators. It will be 
enough if we say something about thrashing machines. 

In the range of the mechanical arts there can scarcely be 
met with a combination of mechanism more complex or 
difficult to construct satisfactorily than the modern portable 
thrashing machine. Of course this proposition will be 
or tm by many people ; but we maintain its accuracy 
with none the less confidence. A man well versed in the 
theory of the steam engine, and possessing a moderate 
acquaintance with its details, would probably produce a 
very fair design if called upon to do so for the first time in 
his life ; and the engine made according to these designs 
would possible work very well and give satisfaction ; but 
it is simply impossible for a man, however clever he may be 
as a mechanician, to produce a good design for a thrashing 
machine unless he possesses a rare knowledge of a host of 
practical details. The mere act of thrashing the grain out 
of the straw is a tolerably easy task, but the subsequent 
shaking of the straw and cleaning of the corn present 
problems for solution, the difficulty of which can only be 
realised by those who have had an extended experience. 
Thereis not, and cannot be,a written theory of thethrashing 
machine, and as a consequence there is not a single distinct 
treatise on the construction of this most complex combination 
of mechanism. It would be impossible for us within the 
limits of a dozen articles to supply any valuable practical 
instruction on the subject; and none will more fully 
endorse this statement than those of our readers who have 
been most successful in devising and constructing machinery 
for thrashing corn. We can, however, point out some of 
the defects which exist in modern thrashing machines, 
leaving it to others to suggest and apply the remedies. 

It appears from the Cardiff trials that the general speed 
of drums in all machines which thrash well and clean is a 
mile per minute—that is to say, the drum, if rolling on a 
level plain at the same rate as it revolves in the machine, 
would get over a mile of plain per minute. It has long 
been recognised that the normal velocity of drum is 1000 
revolutions per minute, and we find that this rule was very 
closely observed in the Cardiff machines. Thus out of 
fifteen machines but one made less than 890 revolu- 
tions, the speed being 889 ; but three made less than 900 
revolutions, the speeds being 890, 889, and 894 respec- 
tively ; the machines making above 900 revolutions and less 
than 1000 were nine in number, making 918, 995, 998, 
919, 991, 959, 947, 929, and 974 revolutions respectively ; 
while two machines made 1052 and 1004 revolutions. 
These are very high velocities for heavy machinery ; but we 
find as a rule that drums are very carefully balanced, and 
as a consequence they run very steadily. With proper con- 
caves and Goucher’s beaters there is very little difficulty 
in thrashing corn properly clean at these speeds, It 
may be taken as proved, therefore, that there is little 
or no room for improvement in the construction of 
drums or concaves. This remark does not apply, however, 
to the drum bearings, which are frequently too short and 
badly contrived. When it is possible, a couple of belts 
should always be led away from the drum shaft at the 
driving side in a direction contrary to the pull of the 
engine strap ; by this means the pressure on the driving 
bearing is lessened, and the chance of heating reduced. 
This principle appears to have been fairly applied in prac- 
tice by one or two of the competitors. 

Next to doing good work, it should be the object of all 
makers of thrashing machines to do that work at the least 
possible expenditure of power ; this point has been hitherto 

wractically overlooked by most engineers. The best firms 
Salone that when they have supplied good bearings and 
well turned shafts, and reduced the number of working 
parts, they have done all that they can do, As a matter of 
fact they leave off just where they ought to begin, and we 
trust they will pardon us for saying that they manifest a 
considerable want of intelligent appreciation of the nature 
of the resistances to be overcome. The “friction,” as it is 
called, of thrashing machines, is enormous. or example, 
the lightest running machine at Cardiff was one by Messrs. 
Gibbons ; it required 6°52 dynamometrica! horse-power to 
drive it empty ; when at work it absorbed 12°45 horse- 
power. Thus this particular machine absorbed in so-called 
* friction” over 52 per cent. of the whole power employed. 
A machine by Messrs.. Nalder and Nalder required a shade 
over 8-horse power to drive it empty, and only 1038- 
horse power to drive it in full work, the internal resist- 
ance thus amounting to 77 per cent. The lowest power 
required to drive any finishing machine may be. taken at 
over 6}-horse power, or somewhere about 60 per cent. of 
the power required when the machine is at work. Mr. 
Roberts gives some very curious figures to illustrate the 
yower required to thrash corn, calculated, we believe, by 
Mtr. Anderson. From these calculations it appears that for 
the “thrashing of each pound of sheaf corn a power of from 
2323 to 3137 foot-pounds is required ; in other words, we 
may say that if any quantity of corn were raised to a 
height of a little over half a mile, it would in falling pro- 
duce a force which, if properly utilised, would suffice to 
thrash itself,” and another calculation carried out in the 
same way shows that six times as much power is required 





to plough the land in which the corn is grown as will 
ce to thrash it. Accepting these calculations as being 
accurate—and there is no reason to doubt this—it will be 
seen that the power expended by the machine in doing its 
work is out of all proportion to‘that required to secure the 
same end by manual power. We know as the result of 
direct experiment that, with fair corn, a man with a flail 
can thrash out a pound of wheat with about as much labour 
as would suffice to lift a sheaf 200ft. high. The foregoing 
calculations, however, include the cleaning of the corn and 
the shaking of the straw; but after every deduction is made 
on this score, it still appears that the thrashing machine 
supplies power to produce a given result more wastefully 
ee than any other machine in existence. It is pro- 
able that a large part of the waste is absolutely unavoid- 
able ; so long as rotary drums are used to thrash corn, 
nothing is, we think, to be expected from their improve- 
ment, nor is there much promise of success in any device 
for “stripping” the grain from the ear in a way often pro- 
posed, but never applied in practice, except in flax seed 
drawing machines, which are always, we believe, worked 
by hand. The Scotch pig and beater machine, no doubt, 
is intended to remove the grain by stripping, but as all the 
straw passes through, and is usually very much broken, the 
action is notthat required, nor are Scotch machinescelebrated 
for being light. But although itis not likely that the work 
of thrashing will ever be materially reduced, it is certain 
that there is great room for improvement in the way of re- 
ducing the internal resistance of the thrashing machine. 
This resistance is, we have no hesitation in saying, mainly 
due to the fact that the riddles and shoes are not per- 
mitted to swing at the velocities proper to their suspension 
lengths. Every oscillating riddle and shoe in a thrashing 
machine is a pendulum; all pendulums have a given 
length, proper to the rate of oscillation ; thus a pendulum 
39in. and a fraction long, will swing seconds, and if 
mounted withaspring suspension an almost infinitesimal force 
will keep it oscillating, as may be seen in any old-fashioned 
eight day clock ; a very considerable expenditure of force, 
however, would be required to cause a seconds pendulum to 
make five oscillations per second. The makers of thrashing 
machines, however, hang their shoes with the longest 
hanger they can get in, and asthe isochronal time of the shoe 
is very much slower than the rate at which it is actually 
driven, there is an enormous resistance, and we find the 
shoe driving cranks breaking down and wearing out faster 
than any other portions of the machine. In practice it is 
impossible to use hangers short enough to secure proper 
isochronal action, but it is none the less certain that there 
is a way out of this difficulty which, while it would 
simplify the whole machine, would at once reduce the 
resistance and the wear and tear enormously. The only 
matter for surprise is that a very obvious and simple ex- 
pedient has not been hit upon and patented long since. 
Agricultural engineers would, we think, find themselves 
rewarded if they would tax their ingénuity a little in this 
direction. There are two or three other points connected 
with the construction of thrashing machines which claim 
attention, but we must reserve them for another article. 





HORIZONTAL BORING AND FACING 


MACHINE. 


WE illustrate at page 334 a special tool, designed to facilitate the 
boring and facing of engine cylinders, &c. . The machine consists; 
of a strong bed, upon which is fixed a vertical slide adjusted by 
screw and nut, and fastened by bolts and nuts in the tee grooves 
upon this vertical slide is mounted a strong headstock carrying the 
boring sockets. This headstock is also adjusted by a screw ver- 
tically ; the socket runs in parallel bearings, and is driven by a 
spur wheel 1}in. pitch, 4in. broad on face, keyed on to the socket; 
the wheel is driven by a pinion, receiving its motion by mitre 
wheels connecting the horizontal shaft with the vertical shaft, 
and the vertical shaft is driven by mitre wheels on the lower 
horizontal shaft having bearings in the bed of the machine, The 
shaft has double power gear, and a 4-speed cone, thus allowing the 
headstock to be adjusted in the vertical and transverse movements, 
The boring bar is fed self-acting, by a screw deriving its motion 
from a series of wheels driven from the end of the boring socket, and 
is furnished with a wheel for adjustment by hand. Attached to 
the boring head bed is the bed to receive the work, being fixed at 
right angles to the transverse movement of the headstock. This 
bed is furnished with a planed surface and slot holes to bolt work 
down.  Itis also furnished with a boring bar stay and apparatus 
for facing the ends of cylinders, &c., at the same time the boring 
operation is oagony 3 This facing apparatus consists of a base 
plate adjustable and fastened to the bed, upon which is a vertical 
slide or bracket, adjusted in the bottom plate by a screw and bolted 
to tee grooves ; upon this bracket is a crosshead and bearing to stay 
the boring bar. The crosshead is furnished with two tool holders, 
ped ae ol worked to or from the centre of bar or crossheads by 
a self-acting tappet motion acting on a star wheel working the screw 
in the crosshead. The facing Ie poe pon can be disconnected from 
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the boring bar when not wanted, and can be — vertically to 
suit height of boring bar. This machine will bore holes up to 
léin. diameter, and will traverse the boring bar a distance of 
2ft. Gin., and will admit articles on the table up to 2Sin. centres, 
The machine can be made to admit greater lengths and heights, and 
can be furnished with one or more boring heads, either on one side 
of the work table or at right angles for boring holes at right angles 
to each other, over any specified area, The machine can also be 
used as a turning and facing lathe for various articles, by fitting a 
suitable chuck on the boring socket, and fixing a compound slide rest 
on the bed of the machine. It is a most useful and excellent 
machine for various kinds of engineering work. 








Tue St. GorHarp Rattway.—Up to the present time nothing 
has been done at the St. Gothard tunnel beyond extensive ~~ 
rations, and it is anticipated that before long the contractor, M. 
Favre, will begin the actual work of tunnelling. It is intended 
at first to employ steam power for the compression of the air 
for working the tunnelling machinery until the works for utilising 
tne water power of the mountain are completed, which will = 
bably occupy a year. The contractor estimates that he will be 
able to drive 3°50 metres per day from each end by machinery, or 
1 metre per day by hand, and at this rate of progress, by the 1st 
of June, 1873, 1500 metres of tunnel will be opened. In this case, 
reckoning a yearly advancement of 2400 metres, the tunnel will be 
completel in seven years. According to the conclusion of 
geologists, the hardest strata will be met with at the entrance to 
the tunnel, viz., at Géeschenen ; the formation is granite, granite 
schist, and crystalline rocks, containing feldspar and mica ; at the 
southern end, at Ariola, the rocks met with are of a crystalline 
nature, containing masses of the hardest mica, amphibolite, and 
groups and veins of quartz.—Society of Arts’ Journal, 





TIN MINING IN BANCA. 


TIN a only either as a sulphide or as a binoxide (Cassi- 
terite). as a sulphide is very rare, but as a binoxide it occurs 
quite frequently, and is found in Chili, Mexico, Brazil, England, 
Bohemia, Saxony, Spain, Burmah, Malacca, and California, but 
especially in Banca and Billiton. It appears in Banca as stream 
tin (black, and sometimes light brown) and as vein tin. At 
present the Dutch Government only work the stream tin in 
Banca, which is Sane in the valleys in enormous quantities. 
The beds are from 9ft. to 30ft. deep, and consist of mud, red clay, 
blue clay, coarse and fine gravel, and tin. The tin beds are gene- 
rally from 3in, to 22in. deep, but in some localities still deeper. 
Kaolin (porcelain earth) ap below the fine gravel, and there 
is no hope of finding tin below that. To examine the mineral 
capacity of the valleys cuts are run across them at about 100 yards 
apart ; din, holes are bored in these cuts from twenty to twenty 
five yards apart ; a copper pipe is let in to prevent the sides of 
the holes from falling in, and an exact quantity of tin ore taken 
from each hole. The tin extracted from all these different holes 
is carefully washed and weighed, and a calculation is made as to 
the probable richness of the valley. Mines are then laid out to 
be worked during the hot season, which continues eight months. 
The remaining four months of the year, which form the rainy 
season, are pied i ting 

All of the mines are worked under the superintendence of Euro- 
pean mining éngineers and foremen, with companies of from sixty 
to 300 men. Work on these surface mines is begun from the 
lower end of the valley. Before commencing operations a dam is 
made across the valley, and the water drained off by means of 
ditches, which are used in the process of washing. The water 
from the mines is removed by means of chain pumps. The gravel 
from the new mines is disposed of by being thrown back into the 
old holes. 

The treatment of the tin (Cassiterite) is very simple. After 
being washed out, the mineral is taken to be roasted in a reverbe- 
ratory furnace, for the purpose of getting rid of the arsenic and 
separating the sulphides of iron and copper. The roasted masses 
are then placed in large tubs of water, where the sulphides of iron 
and copper dissolve, and the oxides of tin, iron, and copper settle 
down. e separation of the sulphate is performed by evapora- 
tion and crystallisation. The cullen are exposed for several days 
to the air, and afterwards worked. Then the oxides are mixed up 
with charcoal and put in a blast furnace, like that shown in the 
accompanying cut. This is a vertical cylinder of cast iron, 9ft. 
high, covered with clay J, J, 
into which air is blown by J J 
means of bellows through the Y 
pipe D. In the bottom part F 
the carbonic oxide is gathered 
together, and attacks the 
oxide of tin, so that the 
liquid tin runs with the slag 
into a trough A outside the 
furnace. From time to time Y 
the floating slags are taken off, 
and when the trough is full 
the vent is opened, and the 
metal runs in a second trough. 
In this trough the remaining 
foreign substances are taken 
off. This is done by taking 
pieces of wet greenwood, 
putting them on an iron rod, 
and dipping them in the 
melted mass. The charring 
of this green wood produces 
steam, and causes the foreign substances to float, so that they are 
readily taken off. By this method the tin produced in Banca is 
the bestin the market. Itis soft, pliable, easily stretched, very 
clear, and of a shining blueish-white colour, and easily smelted. 

The Government supplies the Chinese only with the mining 
engineer, foreman, and furnaces. They have to supply themselves 
with everything else—tools, chain pumps, &c. They receive from 
the Government 5°09 dols. for each 100 1b. of cast tin, so they are 
enabled to make considerable money when industrious. The clear 
profit to the Government while I was in Banca amounted to about 
5,000,000 dols. per annum. The veins of tin are very rich and ex- 
tensive. The principal ones are in the hills of Merawang, Bockit, 
Palawang, Soengie, Sean, and Paceo.—San Francisco Mining and 
Scientific Press, Sept. 21. 
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PLATEN PRINTING MACHINES. 

THE platen printing machines of the present day present 
many interesting features in their construction, and, although 
there is a sort of family likeness amongst them, each of 
the five which were to be seen at the Exhibition has its characteristic 
peculiarities. They are all adapted so as to be worked by steam 

wer or treadle, the former being the better adapted to the 
ae forms of the machine, which are made to print a demy folio 
sheet 19in. by 13}in., and the latter to the smaller forms, 

One of these machines, that of Messrs. Furnival, was described 
in THE ENGINEER of the 21st June; we now give a sectional 
elevation, with details, of Messrs. Cropper’s machine, known as 
the ‘* Minerva Platen Machine,” and shall deal with the others at 
the earliest opportunity. 

In the two engravings given on p. 337, Figs. 1 and 2, thesame parts 
are shown bythe same letters in both: A isthe platen B, the forme 
of type, C the inking rollers, D the inking table, E the ink duct, with 
its feed roller, F one of the vibrating arms which carry the inking 
rollers, G one of the gnide rods which open and close the frisket 
arms that clasp the “— against the platen, H a gate for locking 
the platen securely while the impression is bein, en, K the 
frame which carries the forme and the inking rollers, and rocks 
upon the point below. The action of the machine will now be 
seen at a glance. The main axis is situated between the 
platen and the bracket table, to the left of the former, and an 
eccentric and connecting arm cause the platen and the forme to 
move in unison, though upon separate centres. Our sectional 
view represents the machine at the moment when it may be said 
to be open, that is to say, the face of the platen is turned upwards 
to receive the clean sheet of paper to be printed while the rollers 
are engaged in inking the forme. The action of the machine is 
continuous, but it is so arranged that the platen is almost 
stationary while the paper is being laid on, but moves 
rapidly both before and afterwards. The paper being laid 
on the platen A the frisket arms fall upon the margins 
of the paper; the platen continuing its movement turns 
on its axis till its face is presented vertically opposite that of 
the forme, the pear-shaped tail piece being then horizontal is 
securely held during the impression by the gate H. While the 
paper is being laid on the platen the three inking rollers C are 
engaged in passing down and up again over the forme and inking 
it; when the platen assumes the perpendicular as above described, 
the lever arms of the roller frame F are thrown up in the position 
shown by dotted lines in the smaller engraving, and running over 
the inking table D obtain a fresh supply of ink. The distribution 
of the ink is very effective and is managed in the following 
manner :—It will be seen that the feed roller in contact with the ink 
duct at E has a ratchet wheel, which is moved forward at each 
revolution of the machine by the action of a small inclined p!ane 
on the end of the roller carrier F on the tail of the ratchet. 
The upper of the three rollers C is the distributor, taking 
the ink from the feed roller E and sp: ing it on the inking-table 
D, and the rollers have the usual la’ action which prevents 
the ink ing in lines. The distribution is, however, further 


running 
: aided by the action of the inking table itself, which is moved 
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round its axis by means of a ratchet action, and the central por- 
tion of the plate or table, as shown in the sectional view, is inde- 
pendent of the outer portion, so that the relative positions of these 
two sections of the inking table are constantly changing. While 
the inking rollers are traversing the inking-table the forme moves 
forward at its centre K to a vertical position, when the platen and 
forme come into contact and the impression is obtained, imme- 
diately afterwards the machine opens again and assumes the posi- 
tion from which we s 

This machine has been some years in use, and appears to work 
admirably ; the power required is small, and the machine is said 
to print from 1000 and sheets per hour, and twice that 
number of cards or envelopes, these being dropped by the machine 
into a receptacle, while the printed papers have to be taken off by 
hand. Platen machines are not intended to compete with cylinder 





hines for rapidity, but on the other hand they are fitted for 
ar from blocks and doing superior work, within 
certain limits as regards size. 


A second machine, which was exhibited by Messrs. Codrington and 
Kingsley, the London Lay is an American invention, and was 
introduced to the United States’ printers in 1869; although it 


bears 
machines, there 


le family likeness to the English platen job 
are ts in its construction which are essen- 
tic, machine is about to be offered to the 


ea 
e. 
short description aided by the two accompanying engravings, 








| Figs. 3 and 4, will render the characteristics of this machine perfectly 
| clear. In the sectional elevation A represents the platen, which is 
} mounted on a solid block turning on a movable axis, while B is 
the vertical bed, on which the forme is fixed; this bed, which is 
V-shaped ‘in section, forms a portion of the frame of the machine, 
and carries the cannon through which works the axis of the large 

| cogged wheel seen in the drawing. A connecting rod joins the 
last-named axis with that of the platen A, and is provided with a 
set screw near the axis A to regulate the nip or amount of 
pressure, When the eccentric on the axis of the cog wheel draws 

| the connecting rod towards the latter the platen A is drawn 
| gradually into the vertical position by means of two short con- 
ee rods, one of which is seen in the drawing, and which are 
| pivoted above into the block of the platen, and below into the 
shaped piece which forms part of the frame of the machine; 
the position of the platen being assured by two cheeks, between 
which the block beneath the platen fits accurately, The instant 
the face of the platen A is parallel with that of the forme B 
contact takes place, and the impression is effected. The frisket 
ints are opened and closed by two light rods and a spring, shown 


plainly in the dra q 
At the top of the drawing are the ink duct, feed rollers, and 


j 





distribu ink cylinder, one of these having a lateral or “‘mouse” 
motion, as in other machines. The inking rollers are shown at the 
bottom of the fi and also ( in communication with the 
inking cylinder ; it will be seen that they have a long course 


to run for each impression. Their action is effected by means of 
a rather complicated series of levers and rods, extending from the 
bottom of the inking roller frame toa point near G, and thence 
to the points F, E, and D. H represents the main shaft, the 
pinion on which drives the e cogged wheel, there being 
similar wheels and pinions on side of the machine; on the 
inside of each large wheel is an eccentric groove D, in which runs 
the stud of the first lever pivoted on to the point E. The action 
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of these levers is scarcely to be seen in the machine itself, partly 
from their situation, and partly from the selidity of the castings 
and the redundancy of ornament characteristic of such machines 
potas in the United States; we have therefore reduced these 
evers and rods to the mere diagram form, in order to render the 
arrangement intelligible to our readers. As already stated the 
fixed points E and F act as fulcrums for the series of levers, 
which are shown in their two extreme positions, first in black, and 
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secondly in dotted lines. It will be seen that the long double 
curved lever is thrown up at each revolution of the ine from 
the position F G to that of F toa point opposite B. Finally the 
curved rod beneath F catches for a t on the block G, and 
keeps the inking rollers stationary. 

The back elevation shows the framing, together with a pecu- 
liar arrangement of the main axis of the machine; this it will 
be seen revolves within a cannon, so that the disc at the inner 
a wd serves as a crank when the machine is worked by 
treadle. 

















AN improvement of the Martini lock has been patented by Mr. 
Greville Harston, of Birmingham. Its object is to simplify the 
mechanism, and to render the action consequent upon the pull of 
the trigger much more certain; and a V spring is used for the 
main spring, which is easily replaced if broken, though the 
instances in which such springs break are very rare. One Fone 
advantage in the mounting of the rifle is, that the stock is one 
piece, and not, as in the Martini-Henry, two pieces, 


THe GeRMan Navy.—We fancy that the following facts con- 
cerning the navy of Germany may tend to reassure any of our 
readers disposed to attach much weight to Mr. Reed's alarming 
epistles. The condition of the navy at the beginning of 1872 was 
as follows :—I. Screws—3 ironclads, Kinig Wilhelme, Friederich 
Karl, Kronprinz, 13,385 tons, 55 guns; two ironclad cruisers, 
Arminius, Prinz Adalbert, 1911 tons, seven guns; one line ship, 
Renown, 3319 tons, 31 guns; five corvettes, Elisabeth, Hertha, 
Vineta, Arcona, Gazelle, 9104 tons, 140 guns ; four corvettes, plain 
deck, Nymphe, Medusa, Augusta, Victoria, 4993 tons, 52 guns; 
three avisos, Preuss, Adler, Falke, Pommerania, 2270 tons, eight 
guns; one yacht, Grille, 445 tons; 22 gunboats, 5858 tons, 52 
guns. II. Sailing vessels used as artillery and practice ships 
—three frigates, Gefion, Thetis, Niobe, 396 tons, Lit 
guns; four brigs, Musquito, Rover, Hela, Undine, 1927 tons, 
45 guns. From this it appears that the whole ironclad 
strength of Prussia is represented by but five ships, only three of 
which are of mach importance. As to the future progress of the 
navy, it will suffice to state that by 1877 it is expected that there 
will be built eleven ironclads, eleven corvettes, four avisos, and 
three transport vessels, The following friga i 

resent :—Grosser Kurfurst, Friederich der Grosse, Borussia, 

jan, Metz, and the corvettes Hansa and Ariadne, Louisa, Freya, 
and Thusnelda, beside others. The control over the navy is in the 
hands of a marine department with Count Stosch at the head. The 
officers consist of one admiral, two vi one contre- 





admiral, eleven —— at sea, leer Pe corvette captains, 
forty-seven captain lieutenants, seventy- lieutenants at sea, 
and one hundred marine cadets, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 
Grants and Dates of Provisional Protection for Six Months’ 


8080. Henry Bere t, Victoria-street, Westminster, “ Improvements in 
the treatm ent of beer, in order to prevent and remove acidity.” 


tools or instruments in use for drawing samples of butter, lard, cheese, 
w, and other like substances, or either of said su bstances.” 

$125. lous Heyry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in rock-borin drilling ap) = ”—A communication from 
Addison Crittenden , New York, U.S. 

3127. Jonnw Georce CaMERON and ioe URNER SmitH, Kingston- 
upon-Hull, “ Improvements in water-closets.” 

$128. Davip Jones and Witiiam Patcu Wyatt, Clerkenwell, London, 
” Improvements in portable and other hot-air, vapour, shower, and 

d bath apparatus for curative and other purposes.” 





$081. THomas HOoaDLey,  Bedford- street, Reading, Berks, ‘‘T 
in lamps.” 

3083. Kate Ropison, Gower-street, London, “ A new or improved muff 
warmer for ladies’ use.” 

3084, Aaron BrapsHaw, Accrington, Lancashire, ‘‘ Improvements in 
diminishing or reducing valves.” 

3085, Jonn Buttouen, Accrington, Lancashire, ‘‘ Improved means and 
apparatus for obtaining and se heat, and in the application 
thereof to machines for sizing and d arn.” 

3087. Richarp Powves, Finsbury, Lon = “An improved eae for 
transmitting samples or articles by post. »_18th October, 1872. 

8088. James Kenyon, Blackburn, Lancashire, ‘A new apparatus for 
collecting and separating asbes and cinders, part of which acts asa 
cinder guard, and may be used as a shovel.” 

£039. Ropert Grirrrrus, Rhual Issa, Mold, Flintshire, and WiLt1am 
Bussy, Hayton Park, near Liverpool, ‘‘ Improved means and apparatus 
for ascertaining and indicating the number of passengers who travel by 
a public conveyance, the distance they travel, and the amount of the 
fares they pay. 

20.0, Josepu Rocers, Owen's-row, St. John’s-street-road, Clerkenwell, 
London, “ Improvements in the construction of roads, by combining 
concrete, asphalte, wood, and iron in such a manner as to form a 
durable substance which can be readily laid, and will afford a firm 
foothold for animals, and easy traffic for vehicles.” 

3001, ALEXANDER MCNEIL Greic, Adrian-terrace, West Brompton, 
London, “ Improvements in apparatus applicable to water-closets and 


drains.” 
5093. Rosert Waker, Westminster-chambers, Victoria-street, West- 
minster, ‘‘A new mode or method of applying atmospheric gas, 


spirituous vapour or gas, and impregnated combustible vapour or 
gas, as a heating medium for the generation of steam or other 
purposes,” 

3094. Epwarp CHampers NicHoLson, Herne Hill, Surrey, ‘ Improve- 
ments in the production of colours for dyeing and printing.” 3 
3095, Asttey Paston Price, Lincoln’s-inn-fields, London, “ Improve- 
ments in the treatment of substances capable of being employ’ ed for 
the purposes of dyeing and printing.” 
30097. Re rino Vareta, Albemarle Hotel, Albemarle-road, London, “ Im- 
provements in apparatus for propelling vessels, partly applicable for 
working pumps, 
3098. Hormis LauRENT More. and GuILLAUME AMBROISE MARIE 
Risoucet, Lyons, France, “Improvements in the manufacture of 
velvet and in apparatus employed therewith.” 
3009, Epenezer Boyes, Athol Villas, Bensham-grove. Thornton Heath, 
Surrey, “ Improvements in means or apparatus for roasting and cooling 
coffee, cocoa, and other berries and materials.”—19th October, 1872. 
3102, Joun Dawson, jun., Sheffield, “ Improvements in table cutlery.” 
3104, Wittiam Haszverr MitcHer, Newry, Armagh, Ireland, “ Improve- 
ments in governors for steam and other engines and machinery.’ "—21st 
October, 1872. 
2106, Henry Boorn, Hulme, Lancashire, “ Improvements in the construc- 
tion of looms for weaving.” 

$110, Samuet Samira ANDERSON, Bishop Auckland, Durham, ‘“ Improve- 
ments in the manufacture of bricks, tiles, and other such articles from 
clay or other plastic material, and in’ the apparatus to be used 
therein.” 

3118. Joun Corry Fett, St. John’s-terrace, Regent’s Park, London, 
‘“* An improved method of and apparatus for rendering invisible the 
exhaust steam of locomotive and other engines. 

$120, George Giypon and WILLiam Giypon, Birmingham, 
ments in condensing steam engines.” 

#122. Joun Maupin Vintner, East India Dock-road, Poplar, London, 
“Improvements applicable to diving bells, dresses, and other 
analogous apparatus for facilitating subaqucous operations.”—22ad 
1 etober, 1872. 

Ut ALEXANDE k Lestie Fyre, Noble-street, 

et box or holder.”—ird August, 1872. 

2445. CHARLES Frrpinanp Lupwic Gorrrir, Gower-street, Bedford- 
syuare, London, and Joun Henry Scuvcnt, Store-street, Bedford- 
syuare, London, « Tmaprovements in pianoforte, harmonium, "and organ 
keys." —16th Aw igust, 1s72.§ 

2054. Henry Artuur Goopat., Bartlett’s-buildings, Holborn, London, 
one An improved bezique, whist, and cribbage marker.”—6th September, 

87 


“ Tmprove- 


London, ‘‘ An improved 


2711. , = Denny Ruck, Greenwich, Kent, ‘‘ Improvements in the 

manufacture of gas.’ —l6th September, 1872 

2788. Epwarp Zaun, Farringdon- road, ‘London, * An improved combined 
bag and muff.’ "14th September, 18 

2813. Epwis TayLor, Woodstock- road, —_— Park, Holloway, London, 
“Improvements in stuffing beds, mattresses, paliasses, cushions, pil- 
lows, &e., with ground or granul: uted cork or other light bark or wood.” 

24th Se] ptember » 1872. 

2875. HENRY BOYL £, Albert-square, Clapham-road, London, “ Improve- 

ments in “app aratus for heat ing and regulating the heat of bodies of air 





or water.”—s0th Septenber, 1872 

28119, FREDERI Ck SHANKS and RopERT Suanks, Great Queen-street, 
London, ‘‘ Improvements in landaus and open-headed carriages.”—2nd 
October, 1872. 


2016, Epwarp Tuomas Hucues, Chancery-lane, London, “ Improvements 
in embroidery attachments for sewing machines.”—A communication 
from Henry Lucius Hotchkiss, New Haven, U.8.—3rd October, 1872. 

Roserr WILson, South Clerk-street, Edinburgh, N B.,‘‘ An improved 

and means for sweeping chimneys and protecting chimney 


2077. 
mode 
cans.” 

2988. James Youna, Kelly, Renfrewshire, N.B., “‘ Improvements in treat- 
ing liquors containing ammoniacal compounds in order to obtain pro- 
oa ts therefrom.”—l0th October, 1872. 

Jean JoseruH Baranowski and Joun Skwarcow, Rue Gaillon, Paris, 
. A new machine for fix ing and compressing c spsules on bottles and 
like vessels.” —15th October, 1872 
3056. ALerep Vincent Newton, Chancery-lane, London, ‘‘ An improve- 
ment in the manufacture of iron and steel wire.”—A communication 
from Diedrich Hermann Rump, Altona, Westphalia, Prussia.—16th 
October, 1872. 

5082. Anprew Sweet, Hampstead-road, London, ‘‘ A new and improved 
water waste preventing apparatus to be used for flushing closets and 
other like purposes.” -18th October, 1872 

002, ALEXANDER Nicno.as Jonn Contarint, Manchester, ‘“ Improve- 
ments in obtaining motive power from steam and other elastic fluids, 
and in engines to be used therewith.”—19th October, 1872. 

210. HiLpEBRAND Artwoop Wooster Reeves, Cornwall-road, Kensington 
Park, London. “ Improvements in pails for carrying waste water or 
other liquids,” 

S101, Wittiam Ropert LAKE, pete ne entangle roved 
processes and 4 apparatus for ring ¢ is of pyroxyline or 
yun-cotton.”—A communication ta John W. Hyatt and J. Smith 
Hyatt, Albany, New York, U.S. 

210%. Ropert Francis FAIRLIE, Victoria-street, Westminster, ‘‘ Improve- 
ments in apparatus for the extraction of nitrate of soda from crude 
nitrate earth stone, usually called caléche.” 

3105, Joun Entwisrte, Blackburn, Lancashire, “ An improved signal for 
railways.” —2lst October, 1872. 
4107. Epwarp Bayzanp ELiinoton and JosepH LippELL ANDERSON, 

Che ster, “Improvements in machinery for the storing of grain and 

seed.” 

2109. Grorce Batrour McKenzie Ross, Ardgay Cottage, Ross, N.B., 

“Improvements in preserving telegraph poles, the posts of wooden 
fencing, and other similarly exposed or partly embedded wooden 
surfaces, and in the means employed therefor.” 

SUL WILLIAM ContsBek, Herbert’s-buildings, Waterloo-road, Surrey, and 
JAMES SMALE, Pleasant-place, Lambeth, Surrey, “ Improvements in 
printing mi achine cylinders, and in attaching printing surfaces to such 
cylinders.” 

att. Gitpert GLossop and Herpert Eptyne Laycock Cooper, Alma 

Works, Alma- street, Sheffield, ‘‘ Improvements in self-acting steam 
hammers.” 

3114. Henry Bezer, Turner-road, Lee, Kent, and ALEXANDER MILLAR, 
Blessington-road, Lee, Kent, ‘‘ An improved method of and apparatus 
for registering the number of persons travelling by any conveyance, 
and the exact distance from ow A point of the journey, and to any 
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3129. WiLt1aM Henry Goss, a map -Trent, 
ments in manufacturing articles of Jewellery, dress ornaments, dress 
fastenings, smoke shades for lamps and gas urners, and the handles 
of cups and other vessels of ceramic materials.” 

$130. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in the presen owe of tubes and bars of wrought iron or steel, 
or iron and steel combined.”—A communication from Elbridge Wheeler, 
Philadelphia, Pennsylvania, U.S 

3131. Epwarp Lioyp Forp, Tangham Hotel, London, “‘ Improvements in 

rotary printing machines.” 

3132. Joun Gover, jun., gn ni Bradford, Yorkshire, ‘‘ Im- 

in or apparatus for spinning, doubling, or 
twisting worsted, cotton, silk, or any other fibrous substances. 

3133. Henry MENet, Grorce GALLY, JULES OswaLp, and FRANCIS 
Pricner, Howland-street, London, “An % for 
the manufacture of certain articles in imitation a, ceramic ware.” 

3134. James Ropertson, Glasgow, Wikascstanaite in 
and connected with motive power engines.” 

3135. James CrartTree, Liversedge, Yorkshire, “‘A new or improved 
apparatus for and means of winding weft on the pins of shu of 
— for weaving, so as to dispense with the use of bobbins or spool 

ubes.” 

3137. ArTHuR Nic#oL.s, Barnsbury-road, Islington, London, “ Improve- 
ments in hydrostatic and certain other scientific instruments.” 

3138. Josern Russet, Dorset- street, London, ‘‘ Improvements in stoves, 
grates, fire baskets, and ranges. 

$139. Bamuet Cu NLIFFE LisTER, Bradford, Yorkshire, ‘‘ Improvements in 
combing machines.” 

3141. JosHvuA Womers.ey, Norwich, Norfolk, “ Improvements in the 
manufacture of wooden boxes, and in or employed therein.” 

3142. ALFRED VINCENT NEwrTon, Chancery-! Jondon, ** Improve- 
ments in furnaces for buming sulphurous wa" —A communication 
from Konrad Walter, Augsburg, Bavaria. 

3143, ALFRED Vincent Newton, Chancery-lane, London, ‘Improvements 
in sewing hi am A ication from Robert W hitehill, New 
York, U.8.—23rd October, 1872. 

3144, Joun Cotutis Browne, Hampton Wick, London, and Monracug 
Davenvort, Finsbury Ps ark Villas, London, a Improved construction of 
buildings and other structures for the safe storage of petroleum and 
other explosive oils, gunpowder, and explosives generally.” 

3145. THomas James Suiru, Fleet-street, London, “Improved means of 
forming threads and the production of fabrics therefrom.”—A communi- 
cation from Stanislas Vigoureux, St. Denis, France. 

3146. Joun Woop and Rogert Woop, Leith, Midlothian, N 
ments in apparatus for eine pulp.” 

3147. Exisan Cook, Portsmouth, hae Jmpr 
apparatus applicable to locomotive steam engines.” 

3148. WituiamM James Jounson, Allendale, Northumberland, “ An im- 
proved method of and apparatus for condensing and purifying smoke 
and vapours,” 

3149. Gispon Baytey Wortuinoton, Northenden, Cheshire, “ An im- 
provements in the construction of ‘bottles for the purpose of retaining 
corks therein.” 

3152. Josepn James Day, South Villas, Camden- square, Camden Town, 

ndon, “A new improved high-pressure valve.” 

3153. Samvet Cu ANDLER, sen., SAMUEL CHANDLER, jun., and Josiau 
CuanDteR, London-road, Southwark, Surrey, “Improvements in appa- 
ratus to be used in the manufacture of gas. 

3155. Henry Epwarp NEwTOoN, Chancery-lane, London, ‘‘ Improvements 
in obtaining motive power. “A communication from Albert Borach 
Bloch, Paris. 

3156. Georce GoLpsmitH and James DILKEs, Leicester, “ Tmprovements 
in apparatus for roasting, baking, or cooking by gas.” 

3157. Joan Henry ALpripce, Southampton, *‘ Improvements in water- 
closets, dry closets, and privies.” 

3159. Epwarp LawLey Parker, Rirmingham, “Improvements in 
fastenings for braces, belts, bands, and other articles.” —24th October, 1872. 

3161. SoLomon SANDERSON and ALBERT Proctor, Huddersfield, York- 
shire, “ Improvements in steam boilers or generators, and the furnace 
arrangements thereof.” 

3162, Wittiam Hitcuty, Birmingham, ‘ Certain improvements in roller- 
blind ends.” 

3163, ALEXANDER ALISON, Elgin-road, Bayswater, London, “ Improved 
means of preserving and curing raw meat, in packing the same, and in 
apparatus employed therewith.” 

3134 Louis Fetix Meunier, Rue des Processions, Fives-Lille, France, 
‘“* An improved apparatus for purifying feed-water of steam boilers.” 

3166. Georce Epwarps, Park-road Villas, Battersea, Surrey, “‘ Improve- 
ments in cabs and other vehicles or carriages. 

3167. Tuomas ALEXANDER Ruppatn, St. George’s, Hanover-square, 
London, and WILLIAM ALEXANDER SHERRING, North-street, Sydney- 
street, Mile-end, London, “ Improvements in the mode of and means 
for producing magneto-electric power, and for applying said power to 
train signalling, and to other purposes.” 

3168. CHARLES CeciL CAPEL, Little Blake Hall, Wanstead, Essex, “Tm- 
provements in stench traps for sewers and other purposes. 

3169. THoMas PERKINS, Hitchin, Hertfordshire, “‘ Improvements in straw, 
hay, and corn elevators.” 

3170. James WayLanp Joyce, Burford, Salop, 
counteracting sea motion in passenger an 
preventing sea sickness.” 

$171. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in machinery or apparatus to be employed in ginning cotton.”- - 
A Gemsnunieaion teat John Purvis, Bombay. 

3172. Joun STaney, South Hampstead, Middlesex, “‘ Improved means or 
apparatus to be applied to wheeled vehicles for fac ilitating the draught 
or propulsion thereof.” 

173. Epwarp Rowe, Brentwood, Essex, ‘‘ Improvements in treating 
earths or materials containing metallic oxides, and in obtaining 
products therefrom, and in the use of such products.”—25th October, 
1872. 

3174. Cuartes Henry Bay ey, Bolton, Lancashire, and Freperick 
Leke Storr, Rochdale, Lancashire, - Improvements in or applicable to 
mac —— for winding and reeling cottun and other fibrous yarn or 
threa 

$175. Tuomas Ropert Hay Fiske, Leeds, Yorkshire, “ Improvements in 

apparatus for steering ships, or machinery for working helms or 

rudders, cranes, and other machinery.” 

3176. THOMAS Owens and Grorcr Puzry, Central- 1 St. Luke, 
London, ‘* A new or improved detective safety 

£177. Joun CLayton Mewsurn, Fleet-street, Londo: 5 ‘Improvements in 
railway signal apparatus. "A communication “hom Victor Moreau, 
Seclin, France. 

3178. James Scuneur, Terminus Hotel, London Bridge, Southw ark, 
Surrey, “A new method of armour-plating ships and batteries.” 

$179. Jonn Situ, Old Ford, London, ‘‘A new or improved self- -acting 
pressure-indicating escape valve for steam boilers and other purposes. 

$180, ApraHAM MaLam, Dumfries, N.B., “ Improvements in the manu- 
facture of illuminating gas, and in apparatus therefor.” 

8181. Witt1aM Brookes, Chancery-lane, London, ** An improvement = 
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B., “‘ Improve- 


ts in heating 





“Improved apparatus for 
other vessels, aud thereby 


3197. Joun Heap and Tuomas Common Browy, I) Suffolk, “ Im- 
a > in tater the bu — to portal and other steam 
Sapines to Ste the burning of straw, grasses, and the like, as fuel 


‘or making 
m8. 3 James Fouey, bios of Court Hotel, London, “ > ~eaore in the 
ure of half stuff and paper. "—28th October, 1 

3199. J Josep Barrow, M: ; in machinery for for 
cutting screw ee By and for the production of plain gured 
circular surfaces in metal. 

3201. WILLIAM GasKILL, cog Nottingham, and Jonn Wriour, 
Portland-road, N ham, “ Improvements in seats and writing 

sols, Eowanp ‘Tnouas ‘Hivos, Chancery-lane, London, “An tm 

DWARD HOMAS — ion, “ An improved 
file-cutting machine.”—A communication from Anton Stute, Amecke, 
near Allendorf, Germany. 

3205. Wrutiam Harrison, Porter Island Works, Arundel-street, Sheffield, 
“ Improvements in construction of glass knobs for drawers and 
doors.”—29th October, 1872. 

3207. Gzorce WILLIAM HawKsLey and MaTrHew Win, Brightside Boiler 
ram, Sheffield, “‘ Improvements in the constructiun of safety- 

ves.” 

3209. Henry WILu14M WILCKE, Crown Villas, Greengate-street, Plaistow 
——., “Improvements in apparatus for regulating the action of safety 











vi 
.—~ WILLIAM Morcan Brows, th iton-buildi London, “ Im- 
ts in the Tom um, or in converting old tarred 

into “assem of soft fibres for ao es — or other- 

”—A communication from Thomas Harrison nham, Boston, 


Suffolk, Massachusetts, U.S. 

3215. Joun Lewis FeLix TarcGet, Portsdown-road, London, “ Improved 
_— 3 of effecting the separation of solid excrement and urine in 
closets. 
$217. ALFRED JOHN ParKER, Olney- -street, Walworth, Surrey, “‘ Improve- 
ments in machines for printing.”—30th ‘October, 1872. 

3219. Perer Jozi Livsey, Manchester, “Improvements in vices.”—A 
communication from Thomas Hall, Florence, Massachusetts, U.8. 

3221. Wittiam Dartow, North Woolwich-road, Canning Town, Essex, 
“Improvements in portable magneto-ap tus for curative and other 
purposes, and in the mode of applying the same.” 

3223, Joun Leake Dexter, Glasgow, Lanarkshire, N.B., 
in cooking screens.” 

3225. KichaRD Brown, Ryde, Isle of Wight, Southampton, “‘ Improved 

for ng downward draught in chimneys, and for faci- 
litating the egress of smoke therefrom.” 

3227. Vicron MiLwarp, Ipeley,, Warwickshire, “ Improvements in ma- 
chinery for polishing needle: 

3229. Witt1aM Ropert — London, “An 
improved equilibrum piston valve.” "—A communication from ‘Thomas 
Critchlow, Baldwin, Pennsylvania, U.S. 

3231. BALDWIN FULFORD WEATHERDON, ‘Chancery- -lane, London, ‘‘Im- 
provements in bleaching textile fal rics and other fibrous materials. 

A communication from John Palliser, Robert McDowell, ‘Adolphe 
Klopsk, and Victor Grumel, France.—3lst October, 1872. 


“ Improvements 
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Inventions Protected for Six Months A the Deposit of 
Complete Specificatio: 

3220. Witt1amM Morcan Brown, semanas con. buildings, London, 
“ An improved self-indexing holder, file, and binder for letters, papers, 
bills, notes, &c.”— A communication from William Adam Amberg, 
Chicago, U.8.—31st October, 1872. 

3228. Witt1am Ropert LAKE, South London, ‘“Im- 
provements in heated air motors."—A communication from Johann 
Schmitt, Coblenz, Prussia.—31st October, 1872. 

3264. ANDREW JACKSON ReyYNoLps, Strand, Charing Cross, London, “ Im- 
provements in submerged force pumps.”—4th November, 1872. 


hilt 





Patents on which the Stamp Duty of £50 has been Paid. 
3224. ALEXANDER CARNEGIE Kirk, Glasgow, Lanarkshire, N.B.,“ Retorts.” 
9th November, 1869. 
3203. Jonn Martin Rowan and Tuomas Rocers Horton, Glasgow, 
Lanarkshire, N.B., ‘ Steam engines and boilers.”—11th November, 1869. 
3243. AARON MosLex, Oid Radford, Nottinghamshire, ‘‘ Lace machinery.” 
—llth November, 1869. 

3259. Gustav ADOLPA Bucnuoiz, Regent’s Park, London, “ Hulling 
grain.”—11th November, 1869. 

3308. JoserH mee ge Manchester, “*Pixing and staying telegraph 
posts.”—16th November, 1 

3357. Avucustus BRYANT CuILps, Mark-lane, London, “Cleaning, scouring, 
and decorticating grain, &c.”—20th Now ember, 1869. 

3231. Anton BoHLKeEN, Varel, Oldenburg, “ Terriers or ground augers.”— 
10th November, 1869. 

3230. FLEEMING JENKIN, Fittis-row, Edinburgh, N.B., ‘Submarine tele- 
graph cables.”—10th November, 1869. 

2240. Freperick Bernarp Da:rina, Victoria- street, re, Mon 
or carriage for rock-boring or, ex 10th 
1869. 

8265. OswaLp Rose, Bolton, piles 1 “ Pistons for engines.”—12th 
November, 1869, 

3267. WiLttam Gorman, Glasgow, Lanarkshire, N.B., 
12th November, 1869. 

3292. CHARLES Denton ABEL, S 
and desilvering lead, &c.”—15th November, 1 

3256 WILLIAM TARRIS, Birmingham, “ a and latches.” 
November, 1869, 

3269. WiLt1AM Epenezer Dorson and Freperic Dorson, Meadow Mill, 
Nottingham, ‘‘ Shawls.”—12th November, 1869. 





“Tron and steel.”— 
, London, “ Refining 
— llth 
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Patents on which the Stamp Duty of £100 has been Paid. 

2865. WiiLiaAM Espcen and JAMES oy Liverpool, “‘ Steering gear for 
navigable vessels.” —7th November, 

2959. THomas JosePH Perry, Wighfelis, near Bilston, Staffordshire, 
** Moulds for casting metallic wheels.”—17th November, 1865. 

2883. James ed Blackburn, Lancashire, “ Sizing yarns.” —Sth 
November, 186: 

291. DANIEL st. ATER, pee, Northamptonshire, ‘‘ Cabinct furniture.” 
— 11th November, 1865. 


Notices of Intention to Proceed with Patents. 


1930. OrANGE |McConnett, CHAMBERLAIN, New York, U.8., “Sewing 
machines for folding plaits.”—26th J une, 1872. 

1981. Joun BewsHer, Great Ilford, “Window sash fastenings.”—1st 
July, 1872. 

1993. James Hotmes, Grorce Tuomas HOvMes, and Freperick Roperr 
Hoimss, Norwich, Elevating, raising, and stacking hay, corn, 
straw, &e.” 

1996, Joun Morcompr Brom. rY Baker, Lennox-road, Southsea, “ Disin- 
fecting water-closets.” 

2003. Wititam Tawattes, Cromwell-road, Brixton, and Evornr Fonpr- 
vitte and Grorce Bertin, Gaisford- street, Kentish Town, London, 
“Glaze or coating stone, &c.” 

2004. WILLIAM THWAITES, Cromwell-road, Brixton, and Evornr Fonpr- 
vitte and Georce BeRTIN, Gaisford-street, Kentish Town, London, 
‘* Preserving walls from dampness, &c.”—2nd July, 1872. 

2009. Henry Davip Furness, Whickham, «" Hydrostatic weighing and 
lifting machines.” 





breech-loading ordnance, which improvement is also 
effecting the  povennant of parts in other apparatus.” *—A communi- 
cation from Heinrich Heusser, Pola. 

SIsu. CHarLes WitLiaM Coxpe, Queen-street, Westminster, ‘‘ Improve- 
ments in apparatus employed in the construction ef concrete 
buildings.” 

$184. NicHotas WALKER and Bensamin WALKER, Armley, near Leeds, 
Yorkshire, ‘“‘ Improvements in the manufacture of woollen union and 
worsted cloth, in cembination with a felted back.” 

3185. Joun Jones Bateman, Birmingham, “Improvements in fire- 

ites.” 

186. Tuomas James Swiru, Flect-street, London, “Improvements in 

reech-loading machine guns, in frames for the same and other machine 
guns or mitrailleuses, also in cartridge cases for the same and machine 
guns in general.”--A communication from Waldemer Baranoosky, 
St. Petersburg, Russia, and Lewis Wells Broadwell, Vienna, Austria. 

3187. WALTER Payton, Great George-street, Westminster, ‘‘ An improved 
apparatus for adjusting and ing blocks of stone and other heavy 
bodies.”—26th October, 187. 


2. 
S191. WILLIAM ARMAND GiLpee, South-street, Finsbury, London, “An 





point, or for the full journey which each person —. 
2115. Jonw McUonacp, Glasgow, Lanarkshire, N.B., in 
manufacture of artificial stone for architectural and a 


lator or governor for steam engines.”—A communication 
from Henry Bosshard and Louis Martin, Vienna, Austria. 








be 3.” 3192. Rpwas> PRIMEROSE ode of a nd appara as menses ad anion, 

“ Improve: ts in apparat ts in the mode of an: Fp coven when merating gas for 

ar Bates! — P aon Pair ae "imp li stk and — purposes.” Scanmuntention from Hugéne 
2117. Ezra Miiner, Clayton, near Bradford, Yorkshire, “‘ Improvements Albert Dubois A ee oars 


in means for facilitating the combustion of smoke produced in the 
furnaces of steam boilers.” * 
2119. Wituiam Ropert Lake, Southampton-buildings, London, “ Im- 
anes in top ing for spinning machinery.”—A communication 
rom Edwin Freeman, Norton, Massachusetts, U.S. a 
2123. Jouw Keats, London Mills, Leek, » in 
screw-drivers.”—-22nd October , 1872. 
$124. Gronoe Yue, Wakefield-street, London, “An improvement in 











$193. JoHn Renae, MACFARLANE, 3 Pp’ 

eet tie tomas aa eee coal gas. 
$195. WestLtey Ricuarps, Birmingham, “Improvements in breech- 
small arms and cana te Enver ay for breech-! 


load 
$196. nes Henry Jonnson, a 's-inn-fields, Se shondias tae 
in machinery or apparatus for or spinning flax, hemp, pape] 


and other like fibrous substances.”—A communication from La Socié 
Magnier Pouilly, Brunet et Cie., and ‘Saune Prévost, Paris. 


” 





2012. pan NEWALL and James Barker, Warrington, “ Dressing or 
ishing leather.” 
2014. JosEPpH THOMAS gg Rutland-street, Pimlico, London, 


&e.”—3rd July, 
2020. Tear FREDERIC sind and Henry Derry, Middlesbrough, 


“ Puddling furnaces.” 
2025. Josian Vavasseur, London 2 sesame Works, Southwark-street, 


London, ‘ Breech-loading ordnan' 
—_ Hyrow ite Unry, Haxell’s Hotel, Strand, London, “‘ Locomotive 


es.” 
2028. hag eg Smiru, Waterloo-road, London, “ Railway carriages, &c.” 





—4th July, 1872. 

2031. Tuomas CrLarK, Craibst by Aberdeen, ‘‘ Winnowing or seed 
d machines.” 

2032. STEPHEN ALLEN, Ge, FS B., ‘‘ Steam boilers,” 

2033. a Mitier, Aberdeen, N.B. » Purifying and decolorising hydro- 
carbons. 

a = JULES Laronp Cai.1ot, Barcelona, Spain, “ Lighting and 

ea! 

2029. Een Us no Usman, Weston Hall, near Learaington Spa, and ArTHur 
GEORGE * Railway signals.”—5th July, 1872. 

2048. JaMEs 9 tans ELWeELt and Josern Grove, Birmingham, “ Safes. 


—bth July, 1872. 
2062. Jounx YON FILL, Liverpool, Where si "—8th ey 1872. 
2066, Joun Down Downes, Handsworth: 
2069. Joun Cook, Water-street, Liverpool, and Henry , Lavoun, Liver- 
, ** Genera’ heat.” —9th Jul 
2074. Henry Lancaster, Bolton-le-Moors, ‘‘ Locks.” 


2086. WILLIAM Easton and Freperick TATrERsAL puemas eth a 
Leeds, ‘‘ Air compressing engines.”—10th Ta ae Rte 
2089. Grorce DANiRL Minclng-lanc Woodstock Stock rend, Poplar 
—_ Hoprcrart, Mincing: RS ry ae) ties 


July, 
2120. Wraxaan Burrow Fike Ironworks, Leeds, ‘Chopping or 
machines.” — 13th July, 1872. 

















Nov. 15, 1872. 
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2128. Epmunp Herrte, Notting-hill-square, London, “Obtaining motive 
power,”—15th July, 1872. 
a JoHN Imray, eye Pig in et ings San oe landem 
loca’ or ex 
”—A comm’ —lith July, Ti 
2174. Ropert WILLIAM s Epoisox, Stes anton Plough Wor 
lifts or hoists.”. 


ee. Portfield, Neg es - =e 
peration cupping the eye.”—A comm 
J. Ball.—29th July, 1872. 
, “Tiles or slabs, &c.”—28th August, 
1872. 
2567. Henry Crrvus Symons, By eg Blackfriars-road, 
machines, &c.” — nsith Ausust, 1872. 
2614, BaLTHasaR WILHELM GERLAND, Buxton-road, Macclesfield, “‘ Phos- 
phoric acid, &c.”—A vommunication from Heinrich and Eugen Albert. 
—3rd September, 72. 
2717. Witi1am Smitx Dixon, Grosvenor-place, London, ‘‘ Plute iron, &c.” 
—13th September, 1872. 


w844. GrorceE Sock aoe pare 6 ae Leeds, “ Wringing and mangling 
2. 


cal from Dr. 
2556. GEORGE GRalvczs, Worcester, 





2899, FREDERICK SHANKS and Ropert SHanks, Great Queen-street, 
London, “ Landaus, &c.”—2nd October, 1872. 

2918. CHARLES HENRY SOUTHALL, Leeds, = Riveting the soles of boots 
and shoes, &c.”—3rd October, 1872. 

2957. Jou Buce HANAN, Greenock, N.B., “ Propelling ships.” 

2960. mn RENDER, Manchester, * Dressing flour "—-Sth October, 
187; 


2088. J ak ¥ ou ~~ yeelly, N.B.,“ ‘Treating liquors containing ammoniacal 
th October, 1872. 


2008 Witttas 

‘ ILLIAM Freatr, Monkland Iron and Steel Works, Airdrie, N.B., 
“* Combustible gases,” 

Te aber ier Davies, Liverpool, ‘‘ Obtaining motive power, &c.”—12th 

87 

3073. WILtiaM Hewry Asaw ELL, Ingleton-road, Ingleton, ‘‘ Kilns a 
apparatus suitable for drying and burning bricks and tiles, &c.”—17: 7th 
October, 1872. 

= EDWARD CHAMBERS Nicnotson, Herne Hill, ‘Colours for dyeing 


3095. a ———y ® Pastoy age Lincoln’s-inn-fields, London, “‘ Dyeing and 
rinting.”— 19th October, 1872. 

3100. HILDEBRAND ATTwoop WoosTER REEV gs, Cornwall-road, Kensington 

London, “‘ Pails.” 

1LLIAM Hastetr Mitcuet, Newry, “ Governors for engines, &c.”— 
2Qlst October, 1872. 

$107. mong’ BayzanD ELLINGTON and JoserH LIDDELL ANDERSON, 
Chester, ‘ grain and seed.” 

3111. Te ConisBee, Herbert’s-buildings, Waterloo-road, Surrey, 
and James SMALE, Pleasant-place, Lambeth, Surrey,“ Printing machine 
cylinders.”—22nd October, 1872. 

3128. Davip Jones and WituiaM Patcu Wyatt, Clerkenwell, London, 
“* Medica ths.” 

3131. Epwarp Luioyp Forp, Langham Hotel, London, “‘ Rotary printing 


es.” 

8138. Josern Russet, Dorset-street, London, “‘ Stoves, &c.” 

$143. ALFRED VINCENT Newton, Chancery-lane, London, “Sewing ma- 

chines.”—A communication from Robert Whitehill.—23rd October, 1872. 
$144. Joun Cotiis Browne, Hampton Wick, and Montacu © DAVENPORT, 
Fins! Park Villas, London, “ Btoring petroleum, &e.” 

3145. THomas JAMES SMITH, Fleet-street, ndon, ‘‘ Forming threads and 
ucing fabrics therefrom.”—A communication from the tate Stanislas 
ureux. - ten 

3148. WiLuiAM James Jonnson, Allendale, ‘‘Condensing and purifying 

smoke, &c.”—24thk October, 1872. 





All ms ha an interest in ing any one of such applications 
should leave parti in writing of their Spjestions to such applications 
ys t na office of the Commissioners of Patents, within fourteen legs of its 
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ABSTRACTS OF SPECIFICATIONS. 


The following annem are ey and arranged from those published by 
the authority of the Commissioners of Patents, 





Class 1, —PRIME MOVERS, 


Saduting 2 cnt Steam and other Engines, cong Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 
255. W. b a Gepor, London, “* Draught aye Sor steam engines.” —A 
communication.— Dated 26th April, 187 

This improved d ht ists in a steam pipe taking steam 
from the dome and letting | it out ina jet in the middle of a boiler tube, 
whereby a draught is produced, drawing the flame from the fireplace 
constantly and with t force into the boiler tube, which permits the 
steam pressure to be increased with great rapidity. 
age? an Jarrow-on-Tyne, Durham, ‘‘ Steam engines.”—Dated 29th 

pri 

* invention relates to that class of steam engines known as oscil- 

ting engines. At that end of the steam pipe which is nearest the 
eylinder a wae tas, with a slide throttle-valve, is for the 
admitting the steam to both sides of the cylinder as may be 

for the purpose “of gi giving the reverse motion to the same. By these poe 

the link-motion and reversing eccentrics usually employed. for that pur- 

pose are dispensed with. 
1315. J. 8. Hucues and C. KE, SrooneR, Port Madoc, Carnarvonshire, 
“* Working railwa —_ and tramways.”’—Dated 1st May, 1872. 

This invention has for its object an anh —— of Atos and 
applying motive power for working . For this 
purpose a turbine wheel or reaction wheel is ixed on an axle attached to 
a specially constructed engine or to a locomotive tender carriage or truck 
bogie, or otherwise such as those in general use. The motion will be 

carried from such axle to the —s wheels by means of cranks and con- 
necting rods, or by wheel 
1316, J. Fietpunc, Bln Park, near Liverpool, ‘Steam and water rotary 
engines.” —Dated lst May, 187 

In this invention there is a c Mlindrca wa peee’ into two compart- 
ments by a rotating cam, which lifts a clack the 
and euentien passages by turning it upon a centre. 
u1 am Ley and J. a, Liverpool, “ Packing for steam and other 

nes.” —Dated 8th May, 1872. 

This 4 invention relates to an improved packing for piston-rod stuffing- 
boxes and other similar parts of steam and other mt # pg | engines, 
and consists of trian or sagctoe tet which are formed in 
segments to lap or dovetail er, ese p by ae, the 
inventors form of what is ete as patent or white metal, but other 











metal may be used if desired. The rings are of such size in diameter 
that they do not fill up the ee. and are with one side 
against the bear = rod and the wedge in the stuffing-box. These 
packing rings are led thus: ped first insert a or layer 
or layer of Tuck's or other suitable elasti or gasket. They then 
ma segmental metal w ped described. Upon this 
ng Wa, coed ® sccomd ia r of ak’s or other suitable pacing, and 
second layer of they place a second segmental 

ba wage her metal ring, as before, and so on until the stuffing-box is 


forces the 8 4 ie wi segmen’ 
rings, and thus forces the a i rod, the rod and 
rings thus virtually working metal to metal, the elastic filling w 
Oy a a 
en rod, 
fectly steam or water-tight join‘ on ones 
238. W. R. Lake, London, ‘‘ Heated air motors.”—A nication.— Dated 
ant Chater, TNS. on ears: 

This machine is grounded on of the expansion of 
atmospheric air through the heating of the same. The of the 
air is uced by means of tar or other ule dup audieten 

The aforesaid heating material is placed in a closed cylinder 











and ted ; the same mio to burn until the stock of oxygen con- | 
tained in the cy xhausted, and then uently dies out, but 
after @ the gas through the introduction of fresh air it 
can be cmtteneniy ignited atsh 


Class 2.-TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
auee and Fittings, Sailing V-ssels, Boats, Carriages, Carts, 
Harness, &c. 
1266. J. H. Jounson, London, ‘‘ Submerged parts of ships.” —A communica- 
tion.— Dated mth April, 1872. 

This invention relates to certain peculiar constructions and aad the 
ments of portable coffer-dams adapted to fit against the sides d 
bows or stern of a ship or vessel, for the purpose of exami 
or repair of those parts which are submerged, without the oon for 
put the ship into to dry dock. The essential feature of one form of 
apparatus consists in the combination with a flexible metal frame and 

pe of a waterproof flexible covering poets secured thereto, to 
form a truuk, and provided with a rigid bottom having a yielding ed 
re song of adj usting itself to any horizontal curve, whilst the trun 
being perfectly flexible, eljeste itself to the vertical curves of the 
ship’s sides. Anotper form of apparatus suitable for application to the 
stem or stern consists of an iron pontoon — hinged flexible gates at 
its open end, the edges of such = being forced by hydraulic rams 

nst the ship on each side of the stern post, so as to make a perfectly 

ht joint. 

73. R. Arkrn, London, “‘ Ships, d&c.”—Dated 27th April, 1872. 

This invention consists in construc ting the ribs of T iron carried from 
the keel to the upper part of the vessel to form deck beams, said ribs 
being arranged in radial lines from the centre line of the vessel. The 
spaces between the ribs and deck beams are then filled in and plated 
with steel or other plates. 

1274. E. Russevy, London, “ Screw caps, dc.”—Dated 27th April, 1872. 

This invention consists in boring a hole in the cap near the outer end 
thereof, through which hole the oil is poured into the cap while on the 
wheel; the hole is then stopped by a screw or other plug. 

1287. G. Epwarps, London, “ Cabs, d:c.”—Dated 30th April, 1872. 

The First part of the invention relates to a head or cover of sheet iron 
or otherwise, made rigid, and formed in two parts capable of being 
lowered on each side into the body of the vehicle, in order to open the 
same. The head can also be retained — open. And the Seeond 
part of the invention relates to the construction of carriages of plain, 
corrugated, or embossed sheet iron, bent in different directions to give 
stiffness in A pe to weight, the different parts of the carriages 
being formed out of the said iron, or by adding other kinds of iron or 
other materials. The carriage bodies so constructed are either mounted 
on ordinary springs and wheels or on volute springs connected at one end 
to the carriage body and at the other end totheaxle and on spring wheels. 
1292. D. Henson, Liverpool, “‘ Steering gear.”—Dated 30th April, 1872. 

Consists in an arrangement for applying hand or steam power, inde- 
pendently or collectively, to the steering gear of navigable vessels, a 
steam cylinder (or cylinders) being placed so as to be under the iminediate 
control of the man at the helm. 

1303. W. S. Fisn, Glasgow, “ Locking nuts on the bolts used in the fish joints 
of rails and other situations.” — A communication.— Dated 1st May, 1872. 

The feature of novelty which constitutes this invention is the employ- 
ment of a flat metallic plate with holes formed in it to allow the bolt to 
pass through, and when the nut is screwed up, part of the plate projects 
over and clasps the nut, and a firm joint is thus obtained. 

1305. H. Hirsen, London, “ Form and construction of ships and other vessels.” 
—Dated 1st May, 1872. 

The invention has reference to improvements in the form and con- 
struction of ships and other vessels, with a view to obtain great strength, 
stability, and capacity, combined with small resistance. The chief 
features are a continuous keel giving strength, vertical wave lines of 
section diminishing resistance, bilges swelling amidships down to the 
level of the keel, so that the vessel can rest on an even bottom, and sides 
swelling outwards from the bilges, which, with the formation of the keel 
and bilges, glve steadiness and stability. 





Class 3.—FABRICS. 

Including Machinery and Mechanical wons connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

1251. M. Maver and A. V. Desnaves, Paris, “ Embroidering machines.”— 

Dated 26th April, 1872. 

The object of this invention is to produce a simple arrangement of 
embroidering machine which will allow of work of varying colours being 
alternated in the same line of stitches. The machine is similar in many 
of its parts to the ordinary chain stitch sewing machines. 

1271. J. 8. Ricnarp, London, ‘‘ Warping or beaming machine.”—Dated 27th 

April, 1872. 

This invention cunsists in constructing a comb by placing a stud in 
each coil of a spring enclosed in a tube, such spring being caused to 
expand and contract at will. The thread passes from said comb over a 
bar, between which and the comb a forked instrument oa h which 
the thread passes is hung. Two troughs of mercury are beneath 
the forked Calvunenh, so that upon the thread breakin e 5 comet 
will fall with its ends one in each ee thereby completing the electric 
circuit between a — battery and a suitable stopping apparatus to 
stop the motion of the machine. 

1275. J. G. Toncur, London, “ Carpets."—A communication.—Dated 27th 

April, 1872. 

This invention relates to further improvements in the manufacture of 

—_ and other pile fabrics of the character described in the provisional 

ification for which letters patent are now being uted for by 
the said J. G. Tongue, dated the Ist of April, 1872, No. 956, and these 
ingvovensents have for their object the manufacture of carpets and other 
pile fabrics in which the pile is either cut or partially cut and partially 
ge 

-, 


mis eutin consists, First, in winding the fabric to be beetled on a 
flat blade of iron, and in the machinery for a the laps of fabric 
to and fro on the table of the beetling mac ; ae in making the 
stampers concave and serra 
1293. C. Durr, London, “‘ Treating Abrous substances.”—Dated 30th April, 

1872. 


. SMITH, Manchester, “ Beetling woven fabrics.”—Dated 30th April, 





This invention consists in subjecting bamboo or other log cane 
to crushing machinery, and afterwards to the action of hydrofluoric acid, 


heated and diluted as required, to remove the silex ; or hydrofluoric acid 
gas may be used, then caustic alkaline solutions are employed, and 
washing. The materials are then treated in a ing engine with 


Siete of — bleached, steeped, and pulped. Paper made from this 
may be converted into vegetable parchment by dilute sulphuric 
te The fibres, ins of being pulped, may be spun for weaving, 

= making rope, and other purposes. 

1294. T. H. BLamines, Huddergfeld, “‘ Spinning or twisting yarn.”—Dated 
30th April, 1872. 

This invention relates to machinery for spinning aud twisting that class 
of yarn for which the *‘mule” or “jenny” is usually used, and the 
improvements consist in so constructing machinery for this purpose as 
to dispense with the carriage and its traverse or “ running in and out,” 
and thus to greatly reduce the space required for working machinery 





employed for effecting the spinning and twisting of yarn of the class 

referred to. 7 

1310. M. Henry, London, “ Manufacture of textile fabrics.”.—A commu- 
nication.—Dated lst May, 1872. 


A reed, comb, or sley is constructed with movable or adjustable teeth 
or dents, which may be set at various distances apart for the same fabric 
or breadth, so that novel effects may be uced ; the dents (and there- 
fore the spaces or gauge between them) may be moved, adjusted, re- 

, and arran; without seve e warp or stopping the work. 
arts made of — materials may used for various sorts of work, 
the reed taking to pieces. Outer and inner _ described, several 
of which may be used in one reed. Anar d in which 
notched and slotted inner bars fit on ribbed outer oa and notched teeth 

or dents fit between the bars. 
1317. J. Seeeiass and T. TuorNiey, Bolton, Lancashire, ‘‘ Bobbin and 
Sly frames.” —Dated 1st May, 1872. 

The: Sohect of this invention is to bring together a number of slivers and 
to accumulate them upon the spindle “bobbin, and to effect a doubling 
which may be multi at pleasure. 

1331, “A =. Manchester, and E. Kexyon, Holli d, L hire, 





and the fibres projecting through the fabric are caused to interlock and 
elt by friction on the surface of the fabric. 





Class 4.-AGRICULTURE, 
Including Agricultural iene, hedamm, Implements, Flows 
, ec. 


—, “ Blevators.”— Dated 20th April, 
me invention consists, First, in arran, ngit the horse wheel and lever 
to turn on a pillar above =: in the ax! line of the centre bolt of the 
fore wheels, the centre bolt be’ ing made to fit into the lower end of the 
; Secondly, in gearing together the spindles of the upper and lower 
carrier drums by a shaft with gearing extending from the one spindle to 
the other ; Thirdly, in providing a second feeding trough to the machine ; 
Fourthly, in providing the carriers with wheel ; vifthly in providing the 
hind wheels with gearing, whereby they may be turned | at right angles tu 
their travelling position. 
1300. J. T. Grirrix, London, 
Dated 30th April, 1872. 
This relates to fixing the grain platform upon the main frame of the 
machine in a vertical position when required to be moved about. Several 
modifications are referred to in the description. 


8. G. Soame, Marsham, Norfolk, 





“ Reaping machines.”—A communication.— 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
1304. Lat R. Lake, London, “‘ Roofing.” —A communication. Dated lst May, 


According to the said invention the inventor constructs a roofing either 
in the form of sheets, slabs, or slates, made of a sheet of paper, felt, or 
other shect material of « close texture coated or covered on one side 
with a composition of materials having as its basis reduced coal tar or 
asphaltum, or both mixed or combined with other materials. The com- 
position layer may or may not be covered with another sheet of paper, 
Patt, or other sheet material of a close texture covered with a composition 
of materials as before, and so on, if desired, for any number of layers or 
thicknesses of sheet material and composition. The inventor places a bed 
between parallel rails for the reception of sand in combination with a 
carriage adapted to travel over the said parallel rails, and to deposit on 
the bed a layer of cement or plastic composition and a sheet of paper or 
other suitable material. The guide rails of the bed for the cement and 
paper delivering carriage are made with cutting edges to trim the edges 
of the sheet material. The bed is constructed at intervals of its length 
to cut the sheet materials as deposited on the bed, and is rolled across 

the width of paper, thereby dividing the roofing into slates or slabs. 


1307. L. Brapiey, Rotterdam, Holland, “‘ Manufacture of cement.”—Dated 
lst May, 1872 
Cement, according to this invention, is composed of, first, silicate of 
alumina, iron, lime, and magnesia; secondly, manganese; thirdly, 
bitumen ; fourthly, asphaltum ; fifthly, petroleum ; sixthly, residta 
of the distillation of coal. The bitumen, asphaltum, petroleum, and 


residua from the distillatlon of coal employed must be free from sulphur 
and phosphorus. For cement for foundations, or orks under water, the 
following proportions of the ingredients Nos. 1, 2,3, 4,and6, and method 





of proceeding therewith, answers well, viz. :—10 per cent. of silicates of 
alumina, iron, lime, and magnesia; 5 per cent. of manganese; 40 per 
cent. of bitumen; 25 per cent. of asphaltum ; 20 per cent, of residua of 


the distillation of coal. These are combined by first mixing silica, 
alumina, iron, lime, ja, anc , and subjecting the mass 
to great heat in a blast furnace until fusion takes place, and the sulphur, 
phosphorus, and carbonic acid are driven off. The whole, when cooled 
by being run from the furnace in a state of fusion into cold water, is then 
ground to powder. In this state it is mixed with asphaltum and the 
residua of the distillation of coal, and the combination is ground together 
for several hours in a mill for that purpose, which is heated to 212 deg. 
Fah., to expel any moisture. Bitumen is then added, until the 
whole mass is thoroughly mixed, when it is taken out of the furnace and 
run or moulded into blocks, which when required for use may be reduced 
to a plastic state by heat. When producing cement for other purposes 
there is added to the above, say, from 4 to 6 per cent. of petroleum. 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
129s. = J. Wairwortu, Manchester, *‘ Gun carriages."—Dated 30th April, 


This prov isional specification describes a forged steel gun carriage with 

novel elevating gear, and means for locking the wheels. Ammunition 

boxes are carried on the axles. 

1324. J. Pippinoton, London, “ Breech-loading fre-arme. 
tion.— Dated 2nd May, 1872. 

This invention relates to the more perfect locking the breech end of 
the barrels of guns belonging to the “ drop” system, and maintaining 
them in secure contact with the recoil surface or body of the gun. The 
locking bolt is actuated by a spring, and projects from the recoil surface 
of the body of the gun, a hole being formed for its reception in the rear 
end of the barrels or in the lump or stud under the latter which forms 
part of the joint. The bolt is operated by means of a bent lever which is 
partially let into or lies over or upon the tang or tail-piece of the body and 

tween the hammers of the gun, this lever boing arranged so as to move 
upon a pivot when intentionally actuated for drawing back the locking 
bolt from the hole formed to receive it. In connection with this lever 
and bolt a spring is so arranged that it constantly maintains them in 
their desired relative positions. 

1337. J. James, London, “ Cartridge case.” —Dated 2nd May, 1872. 

This inv ention relates to the process of joining and punching the double 
metallic cups used in forming the basis of cartridge cases. 21¢ Cups are 
placed on a table and fed by hand into channels, along which they 
descend to a set of slides which centre them and adjust their forms, and 
they are then forced together, and have holes punched through them, 
and are discharged by the action of a reciprocating and a fixed punch, 
combined with a spring bolster. The movements of the punch, bolster, 
and slides are effected by an eccentric and cams fixed on a rotating shaft 


"A commrnica- 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj q 5 ay Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

1252. C. , GAUDENS, Paris, “Screwing’boot and shoe soles.”"—Dated 26th April, 

1872 

This Deaton relates to a novel arrangement of machinery for attach 
ing boot and shoe soles to their uppers for securing the joints of leather 
hose pipe, and for joining up parts of harness by means of screw pins 
made and applied at one and the same operation. 

1256. C. Powis, London, “Umbrella and parasol slides.” —Dated 26th April, 
1872. 

This invention consists in using two slides, the inner one being fixed 
to the umbrella stick in the usual way, the outer one sliding freely over 
it, and is fastened by two studs or screws pl: in such a position to 
secure the umbrella when open or shut. 

1261. 8S. CHANDLER, sen,, 8. CHANDLER, jun., and J. ,c HANDLER, London, 
“ Cleansing water- closets.” — Dated 27th April, 1872. 

Below a hinged seat outside the pan the inventors ‘ix a cylinder havi: 
in it an upper and lower valve attached to a spindle, the upper end ‘ol 
which spindle is in contact with the underside of the seat, the lower 
valve communicating with the water supply oy the upper valve with the 
pan, and between the two valves there is a pipe leading to a reservoir or 
vessel capable of ~~ a certain quantity of water, and having an air 
valve at the top. When the closet™is in use the seat and valves are 
depressed, the bebe valve resting on its seating, and the lower valve 
being o) ww the water from the supply cistern to fill the reser- 
voir an 7 the air valve at the top, and when the pressure is removed 
from the seat the spindle and valves resume their former positions, the 
lower one being closed to shut off the supply, and the upper one being 
open to allow the contents of the reservoir to be discharged into the 
pan. 

1308. C. H. SouTHatt, Leeds, “‘ Machinery for finishing the bottoms of boots 
and shoes.” —Dated 1st May, 1872. 
This inv ention 1 consists, b song in improved arrangements of tools and 
for of the soles of boots and shves. 
Secondly, in certain ~~ A indy, nan for cutting or trimming the 
e h 





breasts of the heels of boots, in an improved mode of cleaning 
and ate | the surface of th and eee’ in improved ar- 





elvets, &c.”—Dated 2nd May, 1872. 
These improvements relate to the manufacture of cotton, silk, and other 
velvets, velveteens, and to plush and other similar piled fabrics, the 


jn hed of Leg invention wae to produce by power a piled fabric 


Fab, at ear as possible ce and feel to a hand- 
ruses toe that the? of t the pile is 7 
eta” © mem coer without increas- 


weight. 
i303, — mae Waterford, Lancashire, “ Felt carpets."—Dated 4th 
May 
Acootting to this provisional specification a batt of wool is combined 





with an open woven fabric of waste flax. The fabric is laid on the batt, 


ang ts for paring the edges of the soles and h 
1318. W. H. Percivat, Aldershot, Hants, “ Camp ¢ SEE lst 
72. 


May, 18 
First, "the inventor inte eo the legs of each trestle at the 

raiioae which takes under the legs and 
He 


= a metal plate 
oe oe to peuvent the 
Ean eet 


also supports w head of the bedstead by two 
eyes on the ends of the side frames, and screwing 
to prevent the latter from doubling under by the ¢ weight of the occupant. 
1313. C. A. De LASKARZEWSKI and H. Kenruany, London, “ Manu- 
facture of nA a '—Dated lst May, 44 
This invention consists in improvements in pianofortes by using, in 
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Nov. 15, 1872. 














340 
lieu of the cords at t in series of tuning fi arranged 
that the tte alan ceninch ham, spotusing aanmnd longer whe 
pel ee dg my oe pee gy denen The boxes or cases in which 
the apparatus is fi answer the purpose of sounding boards. 
Class 8.—-CHEMICAL, 
Special Cnemica and Pharmaceutical Preparations, 


Including Sp Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, ing, Calico-Printing, Smelting, 


Glass, Pottery, Cement, Paint, Manures, &c. 
1968, J. Yoono, Kelley, Renfrew, N.B., “ Carbonic acid.” —Dated 27th April, 


The feature of novelty which constitutes this invention is the heating 
of magnesian limestone or dolomite in retorts heated to redness, and in 
passing a current of steam through or over the same. 

7,5 . ee. - ren London, ‘‘8teel.”—A communication.—Dated 30th 

pril, 

_. This invention relates to the method of refining cast iron or converting 
it into steel, by the introduction into the molten metal, for the purpose 
of desulphu , dephosphorising, and decarbonising of air substan- 
tially in the manner practised in the well-known Bessemer process ; the 
process has heretofore generally been carried out in costly apparatus. 
The metal had to be melted in one furnace, and then transferred toasepa- 
rate converting furnace. This invention proposes to remedy these diffi- 
culties by combining the two necessary operations in one furnace of a pecu- 
liar construction and operation. 

1306. C. Lunp, London, “‘ Cutting instrwment.”—Dated 1st May, 1872. 

Two levers or arms, shaped at one end so as to be conveniently grasped 
by the hand, are kept apart by a spring, and are jointed together near 
their other end. e — lever at this end is a knife or cutter, and 
passes through and works in a slot in the lower lever. The point of the 
cutter having been inserted into the tin to be opened, the instrument is 
operated by first pressing the levers together, and by then allowing the 
spring to force them apart, these movements being repeated as often as 
is necessary to cut open the tin. Each time the levers close the portion 
of the tin which is between the cutter and the slotted portion of the lower 
lever is cut. 

1309. W. W. Box, Kent, ‘‘ Manufacture of gas.”—Dated 1st May, 1872. 

The object of this invention is to afford more ready means for clearing 
ascension pipes should they become choked, and consists in making the 
ascension between the retort and bridge pipe removable. This is accom- 
plished by constructing the socket on the ‘mouthpiece of the retort, and 
that of the bridge or H pipe in two parts, which, when the ascension pipe 
with its luting is placed between them, are drawn together by claws and 
screws. The jon pipes quently may be taken down when 
requisite, and others inserted in their place, the foul ones being burned 
or otherwise cleaned out at leisure. To facilitate the raising and lower- 
ing of the ascension pipes a bar is attached to the bridge pipes, upon 
which runs a travelling pulley, with an eye for receiving the hovk of aset 
of blocks and falls. 








Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1279. H. Hicuton, M.A., Putney, ‘Cables for the conveyance of electricity.’ 
—Dated 29th April, 1872. 

This invention ists in the app to the wires of 
cables which are covered with gutta-percha or caoutchouc, or similar mate- 
rials, of a solution of paraffin, ozokerit, or shellac, for the purpose of 
filling up the minute pores and improving the insulation, or the 
coated wire may be with the same object rubbed with a volatile solvent. 


Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 

1259. P. Prince, Derby, “‘ Self-acting regulator for the variations in the length 
of metallic wires employed in working signals on railways, dc.” —Dated 
27th April, 1872. 

The invention consists in the employment in the middle of the length 
of the working wire of a signal, a cylindrical revolving drum, over which 
the wire proceeding from the lever passes to a hook which carries a 
weight. The wire is attached to the hook by one of two loops connected 
to the hook. Another wire is attached to the hook by another loop, 
passes back over and partly round, and is fastened to the drum; then 
passes off underside the drum to the signal. The hook above referred to 
carrying the weight and being suspended by the two wires over the 
drum, is so arranged that, should the wire between thefactuating lever 
and the drum at any time break, c_s w.’ght immediately falls off the 
hook and allows the signal to fall on to dauger. 

1265. E. A. Cowper, London, “‘ Converting wood and other fibrous materials 
into pulp.” —Dated 27th April, 1872. 

Heating a pup boiler for wood or other material for making pulp by 
the combined action of bot water circulating pipes and a mild Be rom 
a fire placed at a distance and reduced in temperature by the inter- 
position of a gridiron of hot water circulating pipes, so that the boiler ma; 
be heated as quickly as possible without injury to its contents. Provid- 
ing ventilating valves to the boxes containing the pulp in the boiler in 
connection with a spindle passing through a stuffing-box in the top of 
the boiler, so that the valves may be opened at pleasure to allow of cir- 
culation through them. Utilising the heat from the last charge for 
heating the next by a coil of pipes or refrigerator. 

1290, H. A. Bonnevitie, London, “ Medical injecting apparatus.”—A 
communication.—Datez 30th April, 1872. 

This invention relates to a new and improved medical injecting or 
irrigating apparatus, und ists of a vessel of any required shape, in 
which the liquid to be injected or irrigated is tevent and driven out by 
means of compressed air at the top of the liquid. 

1341, A, P. Stepnens, Brooklyn, U.S., “ Vices.” —Dated 3rd May, 1872. 

A secondary ‘‘jaw” is made at one side as an arc of a circle opposite to 
the face for the article to be clamped ; dary jaw sets intoa 
curved recess, and can be moved endwise therein, and hence the face 
can be placed either parallel or at an angle to the main jaw of the vice to 
accommodate tapering or irregular articles. 

1350. W. M. Brown, London, ‘* Centrifugal machines.”.—A communication. 
—Dated 3rd May, 1872. “_ oy 

This invention relates to the class of centrifugal machines wherein a 
certain amount of vibration or — is permitted, so that the basket 
may accommodate itself to the inequalities of its load. The step or lower 
support is suitably suspended by rods from the curb or outer case, or the 
curb and step together are suspended by rods from a suitable framing. 
The upper of the shaft is fitted with a laterally ylelding bearing, 
to om the necessary play required from the movement of the lower 
support. 

1398. E. Warrrrv, Middlesbrough-on-Tees, ‘‘ Driving holes in vocks.”— 
A communication.—Dated 7th May, 1872. 

This i tion has ref to hinery where a piston receiving 
reciprocating motion ¥ | sy pom air or steam inside a cylinder carries 

oles by i i ti 


lieati Anatt 























a chisel for driving ; the imp consist, 
First, in a peculiar arrangement for actuating the slide valve of the 
cylinder. e slide valve is ted at its ite ends to two pistons 


working in cylindrical holes in the slide valve box; the steam. or air 
under pressure has access to both sides of the one piston, while the other 
piston (of smaller diameter than the first) is acted on the one side only by 
the steam or air under pressure, the other side being opened to the 
atmosphere. An escape valve actuated by a trigger and a tappet on the 
piston-rod of the ine allows the steam or air to escape from the one 
side of the first slide valve piston at the end of the back stroke of the 
machine, whereby the one motion of the slide valve is effected for pro- 
ducing the forward stroke of the chisel. On the closing of the said valve 
an equilibrium of _— is re-established on the said slide valve piston, 
80 as to uce the return stroKe of the slide valve. The dri * chisel 
is rotated at each stroke by a Pasig and ratchet wheel actuated by: a bar 
receiving a rocking motion m two small pistons in cylinders, into 
which the steam or air under pressure is admitted alternately. 

1247. J. la Preston, Lancashire, “ Sharpening horseshoes.”— Dated 26th 


4 7: 
The features of novelty and great value of this invention are:—Tlaat by 


using these studs for oes in slippery weather the shoes need never 
oe a hoe aro one ae such studs in his 

and at an: 6 a] them, thus remo ¢ liability of pricking 
Tis heene by oon sey beens = q It will ike 


the shoe off for 

wise save much time and . He can likewise apply 

lar way to the tips for shoes and boots. 

ae, a Wirry, Manchester, “ Packing materials.”—Dated 26th Aprit, 
The object of this i tion is to prod a4 pound waterproof 

packing material, which shall be water repellent, clean or free from the 

wate material on sides, and at the same time strong 


in a simi- 





sul 
for the pnrpose of giving 
= + pos Londen, “‘ Improvements wn lamps.”—Dated 26th April, 


This relates to attaching a solid metal cylind th of the 
lazuphuenan te canes dhe deusiiner tases Gaeta te Centers eek tei 
ters the reservoir, The main supply rises up through the 





ginte, wt slits are formed in an inner tube to return the super. 
uous 
1250. C. F. Wuarety, Birmingham, “‘ Railway and other lamps.”— Dated 
26th April, 1872. oe 

A to this invention the burners are made of a series of small 
conical wick tubes or holders, each tube containing a wick. wick 
tubes are in a row across the middle of a disc or plate, which 
is su} an agg thy Fb id jection in the interior of the oil 
cup of the burner. An oil f of the kind called a fountain or self 
feeder is combined with the burner. This oil feeder maintains the oil in 
the oil cup, into which the several wicks dip at a uniform level. The oil 
feeder is furnished with a valve at bottom, and on sliding it into the 
receiver the valve is opened by its stem oe the bottom of the 
receiver. The receiver communicates with the cup byapipe. The 
burner, oil feeder, and reflector are carried bya base plate. Two or more 
burners may be combined with the feeding apparatus. The front plate 
or lens holder of the lamp slides on the front of the body instead of being 
Lk thereto as usual. By this means a lamp can be made to give 
a white or col d light at pl ‘by using a sliding lens holder pro- 
vided with a lens of the required coloured glass. The curved surfaces of 
the plano-convex lenses are made of a parabolic form instead of being 
spherlcal as usual. 


1253. J. OPPENHEIMER, Manchester, ‘‘ Recording votes.” -Dated 26th April, 
1872 





This invention consists in an arrangement for recording votes either 


secret or open, whereby the necessity for ballot papers or cards is dis- 
pensed with, the operation ne Seemed by mechanical or electric 
agency upon the voter pressing a knob. 


1258. M. Benson, London, “ Elastic hose stockings for horses.” —A communi- 
cation.-—Dated 27th April, 1872. 

This invention relates to elastic stockings applied to the ankles and 
legs of horses, and is com of india-rubber moulded to fit the part of 
the leg of a horse to which it is to be applied, and it is ribbed and stiffened 
by to prevent and slipping down at the top, and perforated 
to permit the escape of perspiration. 

1260. B. CLarK, Bilston, Staffordshire, ‘‘ Connecting crochet needles or crochet 
hooks to their handles.”—Dated 27th April, 1872. 

This invention consists in fastening crochet needles or hooks to their 
handles by piercing or drilling a hole through the flattened end of the 
stem, and also through the base or the inner end of the handle, and 

ing a pin or rivet through the said holes and expanding or riveting 
itsends. A covering cap is fixed over the riveted end of the handle, or 
the cap and needle may be fastened to the handle by the same rivet. A 
ring may be substituted for the cross pin at the base of the handle. The 
needle or hook is by this means fastened very securely to the handle, and 
the separation of the needle or hook from the handle is prevented. 
1262. J. CHADDERTON, J. ALLMARK, and B. Hatcu, Dukinfield, Cheshire, 
“ Cocks and water gauges.” —Dated 27th April, 1872. 
These improvements relate to cocks in which the barrels are 


Som 


se 
bottle or vessel of 9 cylindrical forms, apd poalerabiy of lem Giameter Ham 
the lower part of the said neck, so as to form a shoulder thereon, and in 
closing the said bottle or vessel by means of a cap of or other suit- 
hich cay Peery mpl re da Sod oor ae 
elastic material, which position a flange formed 

and is compressed the neck of the Votlie tnd the cap when tho 
latter is placed on the former. constructing bottles for beer or other 
fermented or liquids lugs or projections are formed on the bottle 
oe the cap, which act in the same manner as a bayonet 


1285. E. Pace and J. H. Howarp, London, “‘ Cutting splints.”—Dated 29th, 


, 

This invention has for its object improvements in machinery in which 
a series of lancets or scoring ves are caused first to cut or score the 
woes Se Se See So eres See knife is made to act at 
or about right angles to bn ee of such lancets or scoring knives to cut 
off the splints from the ; 
1286. H. Myerns, Liverpool, “‘ Solution for joining vulcanised india-rubber. 

—Dated 30th April, 1872. 

This invention consists in a combination of Stockholm pitch, American 
rosin, india-rubber, oil of turpentine, and mineral naphtha. 

1295. B. A. L. Hautrive, Shrewsbury, ‘‘ Drawing and sketching.”—Dated 
30th April, .1872. 

This invention consists in the application to drawing and sketching of 
two frames of equal size or of proportions, from the rims of which 
threads are stretched in such a manner as to form squares or other suit- 
able figures, one of such frames being used as a screen through which the 
view, object, or drawing to be copied is seen, and the other frame being 
used as a guidein each compartment, of which the sae yy portion 
of the view, object, or drawing is actually to be drawn by the artist on 
the surface over which such frame is placed. 

1296. R. Boye, Glasgow, N.B., “ Ventilators and smoke extractors.” —Dated 
30th April, 1872. 

This invention relates to apparatus designed to act like ap tus in 
No. 2120, of 1870. Ina modification the central part is divided into four 
vertical quadrantal spaces, and at the outer part of each ——— 
space there are fixed a number of vertical plates for dividing and 
deflecting the currents of air, four outlets being formed from the quad- 
rantal space, all converging towards a radial direction. There are, in 
addition, three curved external plates for each quadrant, for the purpose 
of directing currents of the external air so as to have an exhaustive 
action on the outlets formed by the inner plates. The four quadrants, 
with their deflecting and divisional plates combined as desired, will act, 
whatever may be the direction of the wind or external air current ; each 
quadrant, however, forms a complete ventilator of itself, suitable for 
some situations, and may laced vertically, horizontally, or at any in- 
clination, or two or more of the sets of parts constituting the quadrant 
may be combined. A ventilator descri in No. 2120, of 1870, isimproved 
by making an aperture in the centre of the cap. A light valve is applied 





at their narrow ends inside shells, and consist mainly in making each 
barrel and shell so that there shall be an entire passage round the barrel 
without any midfeathers or partitions whatever, the barrel being cast to 
the branch or passage at the exit end of the cock, so as to makea circular 
passage ae the hole in the barrel and plug without the area being at 
all ed. These cocks are to be used for steam, hot and cold water, 
air, gases, and other fluids, and when steam or hot air is used, the steam 
or water being all round the barrel and branch, when the steam or water 
is shut off the barrel and plug are maintained at an even temperature 
and the plug kept tight to the barrel. When the plug is open the steam 
or fluid passes in at the entrance end of the cock, through the bottom end 
of the barrel, and through the passage in the plug to the exit end of the 
cock, and as the bottom end of the barrel and inlet end of the plug are 
perfectly free, and have no connection with the outer casing except ut the 
narrow end of the barrel and at the branch, no damage can be done to the 
working parts by accident, or even by blows on the outer casing, and the 
branch can be placed at whatever angle desired and obtain full sized 
thoroughfares. The improvements in glass tube water gauges for steam 
boilers consist in the application of an improved cock, consisting of an 
inverted conical plug fitting into a conical barrel at right angles with the 
gauge as it is fixed to the boiler. Through the large end of this plug are 
arrai three passages in the form of aI’, two being opposite the passage 
into the boiler and one to the glass tube, by which arrangement, by turning 
the handle, all the results are obtained with one tap at the bottom of the 
gauge that are obtgined by the two ordinary taps. 

1264. W. A. Lytrie, London, “‘ Preparation and utilisation of bituminous 

asphalte.”"—Dated 27th April, 1872. 

The features of novelty are, First, heating aspbalte by forcing hot air 
or gases through the mass when under the action of a pug-mill. 
Secondly, the application of asphalte of any kind to coating or flooring 
the decks of ships and the interior or exterior surfaces of their hulls. 
Thirdly, the rendering of any asphalte tenacious by incorporating it when 
hot with animal, ligneous, or vegetable fibrous matter, and the utilisation 
of this preparation for the foregoing purposes or as a substitute when 
shaped or moulded for wood, stone, or terra-cotta. 

1267. = 4 q _—, Glasgow, N.B., “ Extracting metallic oxides.”—Dated 
2 il, 1872. 

The feature of novelty which constitutes this invention is the mixing 
and heating of the oxides with chlorides, and with the addition of 
sulphur if necessary, so as to convert the oxides into chlorides. The 
chlorides thus obtained are lixiviated with boiling water, after which 
oxide of calcium, magnesia, or baric oxide is added to precipitate the 
metals contained in the oxides. 

1272. J. Ducomet, Paris, ‘‘ Packing case.”—A communication—Dated 27th 
April, 1872. 

This invention consists in the construction of wood or metallic packing 
cases, with movable sides especially adapted for use in the transport of 
articles of a fragile nature, and susceptible of being put together or folded 
up for use in packing up, or for return empty, in a very short space of 
time. 

1276. J. B. Fensy, Birmingham, “ Regulating the flow and pressure of 
fluids.”—-Dated 29th April, 1872. 

The First = of this invention relates to improvements in the con- 
struction of hydraulic and other like valves, so as to make the cylinders 
of such valves in one piece without glands ; and to insert all the packings 
in the ram of the valve. This part of the invention is an improvement 
on a former invention, see specification No. 3055, 30th October, 1867. 
The Second of this invention relates to improvements in the con- 
struction of valves and a) tus connected therewith for reducing the 
pressure of fluids to any elven standard. This is done by the use of a 
balanced valve—either of the double-beat or other construction—con- 
nected with a disc or piston, upon one side of which the fluid which 
has the valve presses. On the other side of the said disc 
or piston the atmosphere presses, and a lever, spring, or weight, 
acts upon this side. e lever, sp , or weight, is regulated to act 
upon the disc or piston, so as to uce the upon the fluid 
passing tbe valve to the amount of pressure above or below the atmo- 
— pressure required. The pressure of the fluid which has passed 

valve acts on the disc or piston in a direction tending to close the 
valve, while the sum or difference, as the case may be, of the atmo- 
spheric and spring weight or lever pressures tends to keep the valve 





open. 
1280. E. 8. Lenox, London, “‘ Concentrating light."—Dated 29th April, 
72. 


1872. 

This consists of a glass bowl filled with water, coloured or not, over 
which a horizontal flame can be placed. By this means light can be 
concentrated upon any article below. 

—_S oo New Cross, Kent, ‘‘ Signalling on board vessels.” —Dated 29th 
pri 1 4 

This consists mainly of a rudder-shaped blade at the bows of a vesels 
and below the water line, to act upon gearing for actuating one or more 
signal lamps for indicating the direct in which the vessel may be 
steering. 


1282. A. Prixce, London, ‘‘ Tobacco pipes and cigar tubes.” —A communica- 
tion.—Dated 29th April, 1872. 
A ding to this i tion an obstruction to the passage of oil to the 
SS of pipes and cigar tubes is effected, while the ash or residue 
from the tobacco is prevented from stopping up the duct or tube of the 
pipe. The object is effected by inserting in the tube or duct a stem sur- 
rounded by a perf ring, the stem being covered at the top by a 
dome or cap shaped like the calyx of a flower, so that the smoke impinges 
on its and b d d, while the smoke alone 
passes ‘h the interstices of the calyx and the stem to the mouth- 
piece, the lower end or stem being kept in a central position by a 
second ler dished plate. 
1283. C. and G. H. Woou.ey, London, ‘* Construction of bottles, dc.” —Dated 
29th April, 1872. 
This invention consists in making 











in a p ‘orm of casing, to check back or down draughts. The 
ventilating shaft or tube communicates with the chamber at the back of 
the valve, so that when the current to blow in the wrong direction 
it is directed upon the back of the valve and instantly closes it. Provi- 
sion is made for producing an upward current by placing a helical or 
spiral tube of thin metal in the shaft, and just beneath the bottom end of 
it, which is expanded. Gas is burned in a Bunsen burner. 

1299. J. Benpina, London, ‘‘ Vapours for medicinal purposes.” ~ Dated 30th 

April, 1872. 

The apparatus consists of a vessel of suitable form, into the lid or upper 
part of which a perforated or gauge cup or cylinder is placed for con- 
pap the leaves of plants, sponge, or other material im nated 
with chemical ingredients or other body which can be acted u y the 
steam or vapour generated in the main vessel from heat derived from a 
gas or other flame. The upper part of the vessel has an outlet tube for 
the impregnated steam or vapour ; it is provided with a perforated disc 
or wire gauge and a flap valve bearing upon a setting on the inner end 
of an air pipe or tube through which atmospheric air is free to enter to 
mingle with the vapour when it is drawn into the mouth through the 
main tube. 

1301. W. G. K. Breavinoton and T. I. Isaacs, London, “ Reed organs.”— 
Dated 30th April, 1872. 

This invention relates to what are known as “ American organs,” and 
consists, First, in fixing in the 1 eras na | sound box,” under the 
ordinary sound board, an additional sound board having holes for the pas- 
sage of wind from the lower part of the box to the ordinary sound board. 
The additional sound board is inclined, so that the space between the two 
sound boards is greatest under the bass reeds and diminishes towards 
the treble reeds. The invention consists further in constructing, at the 
back of the sound box before referred to, a shallower reverberating sound. 
box, over which the solo reed board is placed. The two sound boxes 
communicate with each other by suitabl hi 
mechanism, to admit of playing on 
same keys, is of the ordina’ ind. 





air 2 6 ie ok bed 
either or both sets of reeds by the 
The invention consists in applying 
to organs having hozizon bellows the automatic swell, which has 
hitherto only been used with vertical bellows. The bell-crank lever 
which communicates the motion of the bellows to the swell levers is dis- 
pensed with, and a lever of the first order is substituted therefor. 
1314. G. B. Surrn, London, ‘‘ Manger logs or balls.” —Dated 1st May, 1872. 
Making manger logs hollow and of vulcanised india-rubber, and by pre- 
ference with a tube stay through. 
1319. R. Copprneton, London, “ Printing presses.”—A communication— 
Dated 1st May, 1872. 
This invention relates to various improvements in that class of printing 
ress for which letters patent were granted to Alexander Melville Clark, 
aring date October 3rd, 1870, No. 322. First, to a device for operating 
the inking rollers so as to ink the forme or leave them on the distributing 
cylinder as occasion may require. Secondly, to an improved arr 
of the inking roller carriage, also to an improved construction of journal 
boxes in connection with spring rods and ———— of boxes and 
bearings. Thirdly, to a device for depressing the frisket fingers upon the 
face of the platen, in order to easily and accurately set them to different 
positions. Fourthly, to a device for locking down the front of the platen 
rocker. Fifthly, to the impression adjusting device, and consists in the 
use of an arc and sliding set latch in combination therewith. Sixthly, to 
the construction and attachment of the fast and loose driving pulleys of a 
rinting press or other machine. Seventhly, to a means of fixing or 
focking the chase. Eighthly, to so constructing the well fountain as to 
allow of its easy removal and readjustment. Ninthly, to combining the 
changer and ducter and obtaining a change and an oscillating feed move- 
ment. Tenthly, to an improved construction and arrangement of ink 
fountain, roller, ratchet, and pawl. 
1328. H. A. Durrene, Londen, ‘‘ Watches.”—A communiation.— Dated 2nd 





May, 1872. 
The invention consists in placing the escapement of watches in sight on 
the dial in such a manner that all parts of the escapement may be visible 


instead of being hidden as they are now. 
1332. W. R. Lake, London, “‘ Metallic springs.”—A communication.—Dated 


2nd May, 1872. 

This improved consists of a steel plate, which has the form of a 
truncated cone. cone has flanges on both edges, which serve to 
join the different plates together. The inventor bends the plate, or 
makes in the same a number of radial corrugations. If two such plates 
are fastened together, and if several such pairs are fastened ther by 


screws, an elastic cylinder is formed. These cylinders may oscillate very 
often without bi g or losing their elasticity, if the limit of elasticity 
is not exceeded. 


1346. D. Benttey and J. B. Jackson, Bury, Lancashire, “‘ Cylinders for 
paper making.” —Dated 3rd May, 1872. 
This invention consists in fi the ends and centres of drying or 
other cylinders or drums by means of internal slotted lugs in the cylinder 
and end, or slots cast in the end itself, in which cottars or bolts are fitted, 
whereby no holes are req be made RS the ends of the cylinders, 


anda ectly unbroken surface is 
1352. H. E. Newron, London, “ Drain pipes.”—A communication.—Dated 
8rd May, 1872. 
Pipes, tiles, and artificial stone, made of compositions of sand and clay, 
or other mineral matters and rosin, have been liable to the objection that 


in hot weather, or when subject to the action of hot water, they become 
invention relates to such —e and its object vos 


strontia, , or magnesia, 
thereby forming with it a compound which will remain hard at a tem- 


perature of nearly 300 deg. Fah. 
1365. J. E. WALKER, Sunderland, and J. W. Cotx, Byker, Durham, 
“* Screening coals.” —Dated 4th May, 1872. 
A di visional specification the coals to be screened are 








said neck, so as to form a shoulder thereon, and in 


the up} pt Se neck of the 

bottle or vessel of «cylindrical form, and preferably of less di ter than 
the lower part of the 

the mouth of the bottle a flange, between which and the 


the bottle the ic collar 


er eee, London, “Construction of bottles, &c.”—Dated 20th 
This invention consists in making the upper part of the neck of the 





to 
ad on to an endless chain composed of 
horizon’ drums, 
wy i caine eae to assume a wave-like form by 
de. rollers between which it , and which cause the successive 
to incline alternately upwards and downwards. 
2078. F. J. Rrrcuie, Edinburgh, “* Sympathetic clocks.”—Dated 10th July, 
The features of novelty in this invention are, First, giving motion toa 


penton ote Wy currents transmitted from the normal clock 
without driving in the sympathetic 
3 a tein of whectwork (which cuntes the 


ands) by the : of a pendulum acting on two arms or pallets 
suspended§on arbours or 
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or otherwise on the teeth of the escapement wheel ; Thirdly, using a 
pendulum loaded above its centre of suspension so as to beat approxi- 
mately with the normal pendulum, as described ; Fourthly, the adapta- 
the above-mentioned means of —— so as to enable a 
beat as bed : Fifthly, applying 

to a balance, instead of and acting in 


tion 

seconds pendulum to 

fe improvements 
ulum, 


3189. G. W. Tanner, London, “‘ Machine for making cigars.”—Dated 26th 


tober, 1872. 

This i ti an imp it upon the machine for which letters 
patent, dated 3rd August, 1872, No. 2329, were ted to George Hasel- 
tine, as a communication from the inventor for ‘‘ Improvements in ma- 
chinery for manufactu cigars.” This invention relates to the con- 
struction of a machine wherein shall be combined the mechanism for 
accomplishing the several different operations required for the manu- 
facture of a cigar, and for which two or more hi have heretofore 
been ni . The said machine makes the “‘ bunch” or “ filling,” and 
moulds, binds, wraps, and finishes the cigar; that is to say, the manv- 
facture of the cigar, with the exception of cutting the wrapper and 
squaring or cutting of the “lighting” or ‘‘tuck ” end, is commenced and 
completed in the same machine by one operator, and in one continuous 
operation. 

3220. W. Morcan-Brown, London, “‘ Self-indering holder, jile, and binder 

‘or letters.” —A communication.—Dated 31st October, 1872. 

e claims to this complete specification are, First, the index composed 
of a set of unfolded di ted ind d sheets, substantially as shown 
and described ; Secondly, as a means for binding together the index and 
its interposed leaves, the removable clasping covers or strips provided 
with the slots, substantially as shown and described ; Thirdly, a paper 
holder, file, and binder, when constructed, and operating substantially 

escribed, and in a convenient form for indexing and binding substan- 


the 
place of a 














tially as sot forth. 
THE IRON, COAL AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 

MONEY MARKET ON THE IRON TRADE -THE LAST DROP IN IRON 
Effect upon the demand—BUYERS STILL HOLDING OFF—QUOTA- 
TIONS OF FINISHED IRON : Actual prices—THE STATE OF THE MILLS 
AND FORGES AS TO TIME RUN—AN INQUIRY FOR RAILWAY IRON— 

, PIG IRON: Quotations—GREAT REDUCTION IN MAKE—THE YEAR’S 
PRODUCTIONS—THE COAL TRADE: Firm prices—THE COAL AND 
IRON-ORE OUTPUT—THE COAL EXPORTED—BAD NEWS AS TO THE 
SANDWELL SINKINGS— OUR FOREIGN TRADE IN IRON: The 
Government returns—OUR FOREIGN TRADE IN COPPER, IN TIN 
PLATES, IN RAILWAY CARRIAGES, IN SMALL ARMS AND AMMU- 
NITION—THE PROPOSED TARIFF ON METALS TO FRANCE—MOVE- 
MENT AMONGST THE BIRMINGHAM OPERATIVES IN THE BRASS 
TRADE: What the masters are likely to do: The brass trades here 
and in Shefield—Honovuns FOR IRONMASTERS, 


THE severe pressure put upon the money market has made 
matters in the iron trade of this district worse than before. The 
trade has not been in a worse plight for some years. A manu- 
facturer has just remarked to me that ‘‘ it seems as if buyers every 
where all at once determined not to buy.”4 Merchants who held 
a few good orders before the £16 quotation for bars was reduced to 
£14 gave outa ee of their specifications when the first drop 
was declared. ey had scarcely done so before they had offers at 
20s. under the price at which they had placed. The rest of what 
they hold they declare they will not part with until a further 
reduction of £2 has been declared by the first-class makers, These 
last are now so bare of orders, that to keep their men on they 
must soon declare some further reduction. At present they can 
give them very little work. The mills in which angles and sheets 
are turned out are the best off, but the specifications relate almost 
exclusively to orders some time ago received. Where these orders do 
not exist makers have to hunt up orders to enable them to put on 
their mills during the latter portion of the week. A good second- 
class bar was to be had when the market opened to-day (Thurs- 
day) at £11, and inferior kinds could be got readily at £10 10s., 
and without much difficulty at £10. Some strips were £12, 
though the orthodox quotations were £14. First-class sheets that 
six weeks $g0 could not be placed at less than £29 have just been 
bought at . Every day there are fresh quotations on the part 
of men who are seeking orders. Merchants never felt less security 
in as The collapse in the trade since July is complete 
and signal. 


So long as prices of finished iron remain at the present quota- 
tions consumers generally decline to buy ; and it is admitted to- 
day that the last drop in quototions has brought out hardly an 
alae—ivaee, indeed, than followed upon the previous fall. 
Certainly the mills and forges are doing less now than they were 
doing a week ago, and ironmasters, no more than consumers, will 
make for stoc Nor will they keep on their forges to pro- 
duce puddled bars that will be required for the mills. Hence 
the hitherto unusual condition of affairs has become the rule, and 
mills and not forges are most —— But the instances are 
rare in which half the mills can be kept on even three-quarters 


time. 

The slightly lower prices seem to be inducing certain of the 
railway companies to “ p ” the market. Amongst the in- 
quiries we note one from the Southern of India Railway Com- 
pany, who solicits tenders for 5000 tons of rails, 110 tons of 
spikes, 75 tons of fanged bolts, 207 tons of steel clip joints, and 
150 sets of switches, together with the usual accompaniments of 
creosoted wood sleepers, crossings, and the like. 

Pig makers have reduced their — to the extent, in the past 
few weeks, of 2000 tons per week. is has been brought about 
by the stopping of no fewer than eighteen furnaces, bringing down 
the number in blast from 208, at which it usually stands, to 190, 
which is the number now estimated to be blowing. There has 
been no declared reduction since October 29th, when prices were 
reduced 15s. to 20s, a ton by the Shropshire firms, and a less 
conspicuous drop was declared in the productions of South 
Staffordshire and East Worcestershire; but it cannot be said that 
prices are firm at these last quotations. Nevertheless, first-class 
firms still quote £7 and £6 17s. 6d. for good all-mine samples. 
Even cinder qualities are quoted at £5 10s. and upwards. Let it 

ted, however, that inasmuch as sales are rare, buyers 
the quotations as hardly more than nominal. 

“*The Mineral Statistics” for the year 1871, which have been 
prepared by Mr. Robert Hunt, the keeper of the mining records, 
show the pig iron manufacture in the Midland districts to have 
been in that year as follows :—South Staffordshire, 725,716 tons; 
North Staffordshire, 268,300; Shropshire, 129,167 tons; and 


hire, 270,485. ‘ 

West of Dudley the demand for coal still continues brisk, which 
we think will prevent any reduction in price at present, This 
seems to be an anomalous condition of the coal rok ny seeing that 
iron has been reduced £4 per ton. Pe sume dae Sie Silo 
generally was that, if iron was reduced in price, coal fell in pro- 
portion ; but the condition of things is now reversed, and us the 
output is reduced owing to the colliers working but eight hours 
per day, thick coal has paratively scarce, and asa 
consequence has risen in price, and is not likely to become so chea) 
again as it was previous to the short hours movement. Good 
Staffordshire house coal, delivered in Wolverhampton, fetches 20s, 
wd ton. At the pits from which the ironmakers and other manu- 

‘acturers obtain their supplies the output is kept within the 
requirements of consumers by the action of the men, who, the 
masters state, decline to work more time than will enable the 
barest necessities of consumers to be supplied. 

As tothe coal and iron ore produce in this part of the kingdom, 
Mr. Hunt’s statistics show that 10,031,250 tons of coal raised 
a aS period. T 

uring the same 

i 34,075 tons, 
1,513,080 tons, worth £921,022 ; 
tons, of the value of £453,512, 
merally there has been a 
October, and an increase 


and of South Staffordshire, 705, 
coal ye of the country 
decrease of 100,290 tons in the month 





of 638,503 tons in the ten months ending with that month, Not- 

withstanding the decrease of 100,000 tons sent out in the month 

the value was larger by £655,571, while the total value of the coal 

exported > the ten er _ 7 excess of rag! A oy 6 — op 

correspon e figures for the month o 
| October lab pole ane £645,838, and —_ the ten months of the 
| same year £5,135,800. For the month of October this year the 
| figures are £1,301,409, and for the ten months of the same year 
| £8,510,166. 

There is much cause for regret throughout this district in the 
circumstance that the operations of the company formed of 
mining engineers and capitalists who have set themselves to prove 
the supposed coal-bearing ground on the Sandwell estate, near to 
Westbromwich, are likely to turn out a failure. At the time that 
the spot for the trial shaft was determined upon, there 
were men who entertained fears that the ¢ silurian 
fault lay nearer to the place than was compatible with the 
probability of success. They were perhaps correct. Anyhow, 
the —-., have come upon what they believe to be 
limestone shale at a depth of somewhat over 200 yards. There 
is some derang + in the hinery, which is being repaired. 
In a few days operations will be resumed, when it will be definitely 
ascertained whether the workmen have reached the limestone. If 
that measure has been touched there is no coal below it. It does 
not, however, follow that by lateral work the mining engineers 
may not be able to prove a considerable stretch of ponak esther 
away from the fault. The shareholders having paid £70 upon 
every share, there is a fair sum of money yet in ends All this 
the directors will expend, if necessary, before they abandon the 
undertaking. It is upon every ground to be desired that they 
may yet succeed in showing that coal exists over a wide unproved 
area around Birmingham. The bad news is somewhat startling, 
because of evidences a few weeks ago which seemed to indicate 
the certainty of coal being found. That discovery led to the shares 
being quoted at an enormous premium. Yet only nine shares 
in all have changed hands from the day of issue. 

Our export trade in October and in the ten months shows u 
conspicuously in the Government returns ; but the value at which 
goods have been assessed has swollen to an unnatural extent, by 
reason of the unexceptionally high prices that have lately prevailed. 
Instance pig iron. The quantity exported last month was less by 
about 16,000 tons than in the corresponding month of 1871, but 
the value thereof was £231,701 in excess. In the ten months there 
was an increase of 239,131 tons, and an increase of value of 
£2,866,676—in fact the value was more than double. In bar and 
angle iron there was a decrease of over 6500 tons in the month, and 
23,500 tons in the ten months. The value, however, was larger in 
the month by £66,306, and in the ten months by £659,340. In 
railroad iron there was also a falling off of 11,388 tons in the 
month, and 46,788 tons in the ten months; but an increase 
respectively of £171,530 and £1,570,870 in the value. In cast or 
wrought iron there was a decline of a little over 4000 tons in the 
month, and an increase of about 23,000 tons in the ten months ; 
whence it ap that the value of these exports had gone up 
£930,314 in the ten months comparison. In hoops and sheets 
there was a very insignificant variation in the quantities ; but an 
increase of £135,760 in the value for the month, and of £832,986 
in that for the ten months. The following are the totals :— 





























Month of October. Ten Months. 
Iron. ee ’ oe 
1871. | 1872. 1871. 1872. 
£ £ | £ 
Pig and puddled 366,370 598,071 | 2,750,289 | 5,616,965 
Bar, angle, &c. .. 268,164 334,470 | 2,417,883 3,077,173 
Railroad .. .. 766,003 | 6,877,784 8,448, 65 
ee 48,973 | 362,768 552,328 
Telegraphic do. 13,827 1,441,736 222,933 
Cast or wrought -| 358,999 2,980,188 3,910,592 
Hoops, sheets, &c. ..| 239,920 1,947,568 | 2,780,554 
<0: om oid 48,992 2 576,888 564,628 
Steel, unwrought .. 139,817 153,407 970,232 1,219,892 





The remarks with reference to iron will apply in a similar 
degree to copper—slightly diminished exports, largely increased 
value. The month’s exports of unwrought copper were less by 
about 2000 cwt., but the value was greater by over £21,000. The 
exports of unwrought copper in the month were also less by more 
than 3000 cwt., but the value was greater by £10,000. With brass 
it was the same. 

There has not been a considerable increase in the quantities of 
tin-plate exported, but the value in the month shows an excess of 
£84,742, and in the ten months of £893,163. The figures for the 
month of October are £244,640, and for the Bye | period 
this year £329,382; for the ten months of last year they are 
£2,437,433, and for the corresponding period this year £3,330,596. 

In railway carriages there is an increase upon the month in 
respect of trucks, but a decrease upon the twelve months ; as to 
passenger carriages apart from trucks, we have no returns for 
October, 1871, but the returns for the ten months this year show 


a conspicuous falling off. The figures, as way pas- 
senger carriages, are for the month of October, 1872, £9311, for 
the ten months of last year, £97,303, for the corresponding period 


of 1872, £35,477 ; for railway trucks the figures for the month of 
October, 1871, are £22,886 ; for the corresponding period of this 
| es for the ten months, 1871, £230,552; for 1872, 


Small arms and ammunition both show an increase upon the 
month, but a decrease upon the ten months. For the month of 
October, 1872, the value of the exports of small arms was £59,249, 
as compared with £36,850 for October last year. The figures for 
the ten months of 1872 are £406,715, compared with £801,124 for 
the corresponding period of last year. For ammunition, exclusive 
of gunpowder, the figures are £33,654 for the month of October 
this year, as against £23,450 for October’ last year ; for the ten 
months of 1872 the figures are £381,697, as compared with 
£1,029,024 for the same period of last year. 

Under the pro tariff with France it may be noted that 
copper, zinc, and lead in pigs, bars, or plates, which have hitherto 
been admitted duty free, will pay, the first, 7f. 50 cents per 100 

i mes ; the second, 2f. 50 cents ; and the third, 2f. per 100 
kilogrammes. Lead, alloyed with antimony in pigs, which has 
hitherto paid 3f., will pay 3f. 75 cents per 100 kilogrammes. Tin in 
pigs, bars, and plates, hitherto duty free, will pay 15f. per 100 

ilogrammes ; and if alloyed with antimony (Britannia metal) in 
ingots, will pay 12f. 50 cents instead of 5f. per 100 kilogrammes. 
Crude bismuth will pay 30f., and sulphurated antimony 50 cents 
per 100 kilogrammes, instead of nothing as at present. Antimony, 
metal or regulus, which now pays 6f., will henceforth pay 
7f. 50 cents, or an increase of fr. 50cents per 100 kilogrammes., 
Nickel ies will pay 5f., and pure or alloyed i or pigs 
50f. ; and metallic arsenic Sf. per 100 kilogrammes, whereas they 
are now 3f. In other metal manufactures there is no change, 
Buttons (common) will pay 70 per cent. per kilogramme, instead 
of 10 per cent. as at present ; and copper and brass pins will pay. 
the former, 7f. 75 cents, and the latter 7f. per kilogramme i 
of 50f. the 100 kilogrammes, Broken and cullet glass, which is 
a SE Re See Oat, pee es ; and rock 
also for the first time, 50 per cent. enware square 

iles, now free, yt RM A FR g.. es ; 
ordinary tiles, 10; and roofing tiles 20 per cent. per 100 kilo- 


grammes, 

A few weeks ago the Birmingham brassfounders and the chan- 
delier, gas, and lamp manufacturers, conceded their workmen an 
advance of 15 per cent. This was followed by an effort on 

trad 








Tuesday night last, in the Public Office at Birmi , at which 
there were represented artisans engaged in the bedstead 
—_ =e brass a ae — ine work, woes Aa 
m rolling, strip casting, in the producing of fittings 
brass cock foundry wares, The meeting had beet canvdaed under 
the ausy of the iation entitled *‘ The ted Brass- 
workers’ Mutual Protection Society.” The result of the proceedings 
was that a resolution was adopted in which it was determined that 
the men in those branches, on Friday and Saturday next, should 
give notice to leave work. From the inquiries that we have 
it would seem that certain of the masters believe it to be im 
to grant the advance and secure orders. Already trade in these 
branches has fallen, in some of them very conspicuously ; 
and there seems no alternative but to resist the demands 
which the men are making. We know that, in reply 
to applications of the leading manufacturers, leading merchants 
have intimated that they are p toe wait the execution of 
the orders that the manufacturers hold on their account until they 
can be executed at prices based upon the prevailing rate of wages. 
Under these circumstances makers are likely to put the men to the 
test. The operatives boast that they have a union 6000 strong, 
and that the masters must yield. But it remains, however, to be 
seen whether the founders and others who have given the advance 
will be able to continue to do so much longer. They are 
subjected to a severe competition from Yorkshire, where the 
advance has not yet come into operation. Prominent mem- 
bers of the operatives’ union have, however, visited Sheffield 
and Rotherham with a view to induce* the ratives there 
to seek a similar rise. At the meeting in Birmingham the 
chairman announced that in consequence of the meeting that he 
and others had attended at Rotherham on Monday, notice will be 
given by the men in Yorkshire, and that between them and the 
men in Birmingham and Wolverhampton there would soon exist a 
compact trade organisation. The men in these and other branches 
hereabouts seem to be unfortunate in their selection of a period at 
which to make a stand, The current time is certainly not in their 
favour. It will be no more practicable to continue certain of the 
advances in labour that have recently been conceded than it will 
be practicable for the manufacturers to uphold the high prices to 
which most wares have advanced in the past twelve months. 
Satisfaction is being expressed a it the ir sters at the 
fact that Mr. W. Mander Sparrow, of Wolverhampton, one of the 
wealthiest ironmasters of South Staffordshire, is first upon the 
list of nominations to the office of High Sheriff for Staffordshire ; 
and that Mr. Isaac Jenks, the proprietor of the Minerva Iron ard 
Steel Works of that town, has nm chosen Mayor of Wolver- 
hampton for the year ensuing. 














NOTES FROM SCOTLAND. 
( From our own Correspondent.) 

THe GLASGOW IRON MARKET—THE COAL TRADE—THE STRIKE AND 
THREATENED LOCK-OUT IN THE GLASGOW ENGINEERING TRADE— 
CLYDE SHIPBUILDING. 

THE inaction in the iron market continues (Thursday), and 
no change of any importance has occurred since the date of 
my last report. Despite the combination to keep up the prices, 
their tendency during the week has been downwards towards a 
reduction that must sooner or later ensue. The more pressing 
contracts having been met, or nearly so, the d d has slack d, 
so that the warrant monopoly threatens to defeat its object by 
restricting the dimensions of the general trade. In consequence, 
it is believed of the advance in the rate of discount a few 
purchases of makers’ iron have been made from on 
easier terms, and there is again a slight reduction in tle 
quotations of some of the principal makers. The are 
as follows :—Gartsherrie, No. 1, 135s.; No. 2, 110s. ; Coltness, 
No. 1,130s. ; No. 2, 110s. ; Summerlee, No, 1, 125s.; No. 2, 110s. ; 
Carnbrae, No, 1, 120s.; No, 2, 107s. 6d. ; oan, No. 1, 130s.; 
No. 2, 110s. ; Calder, No. 1, 130s; No. 2, ; G 4 
No. 1, 122s. 6d.; No. 2, 110s.; Egli m, No. 1, 116s.; No, 2, 
106s. ; Dalmellington, No. 1, 115s.; No, 2, 110s. ; Carron, No. 1, 
130s. ; Shotts, No. 1, 130s.; No. 2, 105s.; and Kinneil, No. 1, 
120s., No. 2, 105s. It is considered probable that should prices 
continue to recede, and the warrant market assume a more 
natural tone, an improvement would speedily follow in the 
malleable iron trade, which, however, at present retains its 
dulness, there being scarcely any fresh orders to hand. Little 
change has taken place in the state of things at the works, and 
full time is in some places the exception rather than the rule. 
Nail rods are selling at £12 and £12 1 The shipments for the 
week ending 9th November amounted to 9218 tons, or 3742 tons 
less than in the previous week, and showing a decrease, as com- 
pared with the corresponding week of 1871, of 9418 tons ; so that 
at the same period a year ago the shipments were more than 
double. The imports of Mid —~wy - pig iron at Grangemouth 
last week amounted to 600 tons, a decrease of sixty-six on the 
figures of the previous week, and 655 tons less than in the corre- 
sponding week of 1871. Thus on all hands, and looked ~* in what- 
ever aspect, the Scotch iron trade is much less satisfactory than it 
was @ year ago. 

The accumulations of coal at the pit heads are increasing to a 
very large extent, and the lower prices have not yet had the effect 
of restoring a proper balance in the market. In these circum- 
stances a reduction of the miners’ wages is still talked of, but 
it is doubted whether that be exactly the right way to improve the 
state of the trade. There is no doubt that the first attempt at re- 
duction will be resisted, and a few strikes might give qoalnastons 
time to get a proportion of the stocks off their hands ; but what is 
wanted is a revival of the iron and other staple trades upon which 
the coal trade is to so great an extent dependent, and for the 
depression in which the recent very high prices of coals are much 
to blame. Tle Messrs. Dixon, of the ee Govan Collieries, 
have this week made a further reduction of 2s. per m on the 
price of their coal. The strike at the West Calder Oil Company's 
mines has terminated, the miners ~~! resumed work on being 
promised a rise of 2d. per ton. The strike at the shale mines of 
the Addiewell Company continues, but a great many of the men 
have left the district. 

The dispute in the Glasgow supuentins trade has now assumed 
a somewhat serious aspect, and the number of men on strike has 
been largely augmented. The Clyde Master Shipbuilders’ and 
Engineers’ Association met at the end of last week, and resolved 
to give notice to the engineers on strike that should they not 
return to their work on or before Wednesday, the 13th inst., the 
members of the Association would, on Friday the 15th (to-morrow), 
cease to employ all hands in ineeri the same 
time, as the employers d lock-out, the 
stated that the rate of pay per hour would remain 

i three per week than the 








sent that the the same for the fifty-one as they 
were for the -four hours. It should be stated that at several 
of the larger an e smaller works the demands of 


larger ineering firms at Greenock and Port-Glasgow have 
granted all the men asked for. 

While the engineers and their employers are at variance, there 
is very little cessation in the bri of the shipbuilding trade, 
and a large number of vessels continue to be turned out from the 
Clyde week, Messrs, Scott and Co., e, Greenock, 
have just floated a fine new steamer, named the ue, 1200 tons, 
to be used for the Mediterranean service ; and large new 
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Among the exports from the Clyde during the e month were 
shipments of gunpowder amounting to 241,000 lb, These fi 
at zo exports for the ten moriths of the present year to 
2,34 lb., which exceeds the eager of the corresponding ten 
months of the previous year by 80,000 1b. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE PRICE OF MONEY—A HEAVY FAILURE AT ROTHERHAM—THE 
FALL IN IRON--PRICE OF FUEL—A POWERFUL COMBINATION OF 
MANUFACTURERS-~THE HEAVY TRADES—A NEW MINERAL ENTER- 
PRISE IN PoRTUGAL—THE BILBAO MINES—MEETING OF THE 
MIDLAND INSTITUTE OF MINING ENGINEERS—SOUTH YORKSHIRE 
COAL TO LONDON—TRADE OF THE ROTHERHAM BRASS WORKS— 
UNION OF BRASS WORKERS—THE ELSECAR AND THORNCLIFFE 
Works—-REPORTED DISCOVERY OF COAL NEAR SHEFFIELD— 
SILVER PLATING AND STOVEGRATE TRADES—FILES, SAWS, AND 
EDGETOOLS —CUTLERY, 

ANOTHER advance in the Bank rate will not have a tendency to 
further healthy transactions, and that, combined with many other 
potent causes, has a depressing effect upon trade generally. Seven 
per cent, is a panic price, but as there is no panic in the proper 
sense of the word at present in this country, there are grounds 
for hoping that money may speedily become cheaper. 

The one beneficial effect 7 ~~ cent. will have upon the iron 
trade will be that it checks undue speculation—supposing 
there exists a —o to speculate just now, which is 
doubtful—and it will have a tendency to overthrow such houses 
as are already tottering on the verge of bankruptcy or a 
dation. These latter are, perhaps, in one sense undeniably 
desirable results, but, taken in another and wider sense, 
it is to be hoped that no serious failure will ensue. Only one firm 
of any magnitude in the iron trade has given way whilst the Bank 
rate has been at 6 per cent.—that is the Owen Patent Axle Wheel 
and Tire Company of Rotherham, who have suspended payment, 
with liabilities equal to £117,000 odd. The stoppage is, however, 
rather attributable to the non-arrival of foreign acceptances and to 
the exorbitant prices of fuel and raw material than to the increased 
tightness of the money market. There is every probability of the 
creditors being paid in full at several deferred payments. 

The Staffordshire reduction of frpm £2 to £4 per ton in the 

»rice of finished iron has been followed this week by some of the 

Vorkshire houses, who generally follow the Staffordshire lead. 
They also reduce prices from £2 to £3 per ton, through the medium 
of Sheffield iron merchants, I hear of a similar fall in West 
Yorkshire, but am as yet hardly in a position to vouch for the 
accuracy of the statement. The lower prices have not tempted 
back any considerable amount of business, although a few orders 
are being placed at the rates now current, and «nother fall of, 
say, £4 per ton must take place before we can safely calculate 
upon an energetic revival of trade. The one thing needful now is 
a speedy and a heavy fall in the price of fuel. Nothing in the 
way of enterprise or pushing business can be done until the coal- 
owners choose, or are compelled, to reduce their prices. As 
I mentioned last week, several of the steel firms contem- 
plate short time—in all probability not more than three 
days per week. They have been led to this decision 
chiefly by the unbending and enormous demands of the colliery 
proprietors. The latter have for some considerable time been ex- 
periencing no trifling benefits from their plan of combination, and 
are now to be met by a well organised and joint combination of 
the iron and steel manufacturers of the town whence I write. 
These have resolved that, unless the price of fuel be materially 
reduced, they will close three days weekly, and so partially lock- 
out some 12,000 or 13,000 men, besides thus inducing an immense 
loss of production. On the other hand, the —- proprietors 
allege that the demand is still fairly brisk, that the shipping trade 
is good, London demand improving, winter coming on apace, and 
that in many instances high prices were a positive loss instead of 
gain to them on account of long-time contracts. I am inclined to 
blame the coalowners very strongly, but I give both sides’ view of 
the matter, and had rather not fall between the two stools. 

The heavier trades are very decidedly rs less busy, saving 
those who have not as yet worked out old specifications, and men 
are being gradually discharged at several of the second and third 
rate works. 

Several gentlemen connected with the more important of the 
Sheffield works have obtained large and important concessions of 
mineral deposits in the North of Portugal from the Government of 
that country; these cover about eighteen square miles and are 
rich in coal, magnetic, and carbonate iron, antimony, &c., which are 
very easily worked. The concession has been obtained in per- 
petuity, and is to be put before the public in the shape of a com 
pany. It is claimed that the ore in this instance is more easily 
got at and is superior to Spanish both as to quality and cost. This, 
however, yet remains to be proved. Good accounts continue to be 
received from the new and extensive operations which are in hand 
at Bilbao, and no little satisfaction is felt at having secured so 
valuable a concession at a time when iron ore is so much wanted. 

A well attended meeting of the members of the Midland In- 
stitute of Mining Engineers was held last week at the Queen’s 
Hotel, Leeds, on which occasion Mr. W. P. Maddison (Thornhill 
Collieries} delivered his opening address, and suggested that a per- 
manent building should be provided for the use of the members of 
the institute. An interesting discussion afterwards took place on 
the subject of compressed air engines at the Thornbill Collieries, 

South Yorkshire coal is no cheaper, and the returns for October 
show that a smaller tonnage of both Silkstone and Barnsley coal 
was sent to London during that month, From Derbyshire an 
increased quantity was sent by 25,000 tons, a fact which is worth 
a bushel of arguments, seeing that the Derbyshire owners are 
underselling those in South Yorkshire. 

The Rotherham brass works (of which Messrs, Guest and Chrimes 
are the chief) are yet very busy on orders for water meters, 
hydrants, and miscellaneous brass fittings. The workmen in this 
trade have held a meeting during the week, and have resolved to 
join the Birmingham and Sheffield Association of brass workers in 
order to enforce their demand for an additional 15 per cent. 

Several of the large establishments in South Yorkshire, amongst 
others Messrs. Dawes, of Elsecar, and Newton, Chambers, and Co., 
of Thorneliffe, are well employed on rails, plates, tires, pipes, 
tanks, and general foundry work, and a moderate output of pig 
iron is taking place. Some paragraphing has been done during 
the week about a reputed ‘‘ discovery” of coal at Greystones, near 
Sheftield, anent which I may say that the seam was ae thirty 
or forty years ago, and as it is entirely composed of poor clay coal 
it is of no practical value. 

The oo and stove-grate trades are fairly busy just 
now, a remark which could not very recently be applied to the 
latter trade. ; 

The file trade is not so busy, but a favourable report is still 
given of the saw and edge tool branches ; these latter are doing an 
extraordinary business this year, mostly with our leading colonies 
and one or two European countries, 

The various branches of the cutlery trade exhibit renewed 
briskness, and an improved demand exists for table, pen, and 
pocket knives. Profits here, as in all other trades, are checked by 
the high price of steel and other materials, Latterly a on 
trade has been doing with the East Indies through Birmingham 
and Wolverhampton hants. Bombay merchants ask for better 
qualities of cutlery than they formerly took, and are being full 
supplied, A satisfactory trade is also being done with Sout 
America, 


Tne newly discovered Colorada silver ledge is reported to 
63ft. in width and five miles long, and produces 5000 dols, to 
ton, more or less, 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: The market flatter: The finished 
iron trade—THE PROPOSED TEES Docks—THE NEWCASTLE-ON- 
TYNE FOREMEN ENGINEKERS—ENGINEERING—THE DaANKS PUD- 
DLING FURNACE—THE COAL AND COKE TRADE. 

THERE was a fair average attendance on ’Change at Middles- 
brough on Tuesday, but comparatively no business wasdone. All 
the pig iron makers, being well sold forward, continued to ask as 
much as 105s. per ton for No. 3 for immediate delivery, but I did 
not hear of a single transaction at that figure. I do know that a 
merchant sold this quality at 100s. per ton immediate delivery, 
and offered more at’the same price. Yet, in the face of these facts, 
certain interested parties continue to quote as the list prices 115s. 
per ton for No. 3. The makers themselves seem to be disgusted 
at the ridiculous practice of publishing price lists which lead the 
public to believe that iron is being sold at 5s, and 10s. per ton 
above what it is realising. Some blast furnace proprietors com- 
plain that their business is retarded in consequence of the short 
supply of railway trucks. This matter has been brought before 
the North-Eastern Railway Co., who state that some time ago they 
ordered a large number of trucks of different makers, but have not 
been able to get them delivered according to contract. 

There is still very little news in the finished iron trade. Buyers’ 
adopting the course adhered to by those using pig iron, continue 
to hold back their large orders in the belief that they will soon be 
able to make contracts on good terms. But as all the manu- 
factured iron makers have still a great deal of work on 
hand, they are not showing any anxiety to obtain orders. 
Either the buyers or the sellers must, however, give way ere 
long. The orders on hand will only extend over a certain period, 
but manufacturers console themselves with the fact that 
the rail requirements both on home and foreign account are very 
heavy, and cannot be much longer delayed. There is a fair 
demand for other kinds of iron, but the prices in some branches of 
the trade are decidedly weaker. 

The proposed Tees Dock question is not being lost sight of. In 
response to a circular invitation of Messrs, Meik and Nisbet, 
engineers, Sunderland, a meeting of gentlemen interested in the 
construction of docks was held in the Royal Exchange, Middles- 
brough, on Tuesday. There was a large attendance of influential 
men. Mr. Edward Williams, of Bolckow, Vaughan, and Co., 
occupied the chair. The proceedings were private, but I am at 
liberty to state that the proposed scheme for making extensive 
docks in the estuary of the Tees, below the town of Middlesbrough, 
was fully discussed, and it was resolved to give the needful notices 
of intention to apply to Parliament next session for a bill to 
incorporate the Tees dock and railways. The scheme is being 
promoted by gentlemen who have both capital, skill, and energy 
to aid them. 

The first annual dinner of the Newcastle and District Association 
of Foremen Engineers and Mechanical Draughtsmen was held in 
the Central Exchange Hotel, Grey-street, Newcastle-on-Tyne, on 
Saturday evening. A —- company partook of an excellent re- 
past. Mr. F. C. Marshall, of the firm of Messrs. R. and N. 
Hawthorn, presided, and in proposing the toast of the evening 
said that it was satisfactory that, at the end of their first year, they 
could show a balance to their credit of something like two-thirds 
of their whole income. A prejudice had existed that that associa- 
tion was something of a trade union. They all knew that at the 
time of its birth there was a great deal of trades unionism, but he 
could safely say that that association had nothing whatever to do 
with trades unionism. He then referred at great length to the 
manufacture of iron in its various branches, and urged the mem- 
bers of the association to write papers on engineering subjects, so 
that they could discuss them at their meetings, and thus benefit 
by the experience of each other. 

Engineering of every description is in a very fair condition. 
There is a great deal of locomotive work in the Leeds and New- 
castle districts, Some marine engine builders are still exceedingly 
busy. Messrs. Blair and Co., the celebrated compound engine 
builders at Stockton-on-Tees, have a great deal of work on hand. 

I understand that Mr. Danks, the patentee of the mechanical 
puddling furnace bearing his name, has now given permission, on 
certain terms, to a large number of ironmakers in different parts 
of the world to make iron by his process, In consequence of these 
arrangements having been made several firms are erecting Danks’ 
furnaces, and in a short time they will be in operation. 

There is very little alteration in the coal and coke trade. Reports 
are constantly in circulation that prices are falling, but the coal 
and coke agents on Teesside still refuse to quote less than 37s. 6d. 
per ton for coke. 

The prices of iron are in an unsettled state, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


FALLING TRADE AMONGST THE IRON WORKS: Expected reduction: 
Orders held back—BUSINESS TRANSACTIONS OF THE MONMOUTH- 
SHIRE IRONMASTERS—ACTIVE OPERATIONS AT BLAENAVON— 
CoaL at TREFORESt—TaFF VALE RAILWAY~—NEW FIELDS— 
NEW COAL WORKS AT LOUGHOR—DEATH OF AN OLD COLLIERY 
MANAGER—TRADE AT THE LEADING IRONWORKS—A NOVEL 
CARGO—CYFARTHFA AND DOWLAIS—GREAT PROJECTS AT 
SWANSEA FOR IMPROVEMENT OF THE HARBOUR—MR. TALBOT’S 
SCHEME—ACCIDENT AT BRITON FERRY—INFRINGEMENT OF 
CoLiieRY AcT—DARING CONDUCT OF COLLIERS—PLYMOUTH 
FURNACES — PENYDARRAN—TRADE AT CARDIFF — FALLING 
DEMAND FOR STEAM COAL—COALOWNERS’ ASSOCIATION AT 
NEWPORT—DUFFRYN COAL CASE—NOVEL CHARGE—BITUMINOUS 
COAL: Steady demand : firm rates. 

THERE has been a marked decrease in the quantity of business 
done at several of the leading works, and a kind of “hand-to- 
mouth” trade has replaced the hitherto engrossing transactions 
which characterised their operations. Speaking to a representative 
of one of the largest firms this week, I found that the impression 
was strong that large orders were waiting to be put into the 
market when ironmasters reduce their st. and it is known 
that a very much more satisfactory condition of things would exist 
now had this been done earlier when stout effort was made to 
retain prices. But I express the meral conviction which is 
forcing itself on the mind by stating that a reduction is imminent, 
and that any = | a maker may take the initiative. 

The Monmouthshire firms are at present doing the most trade. 
Orders in the te amounting to 4000 tons of rails have been 
just completed at Blaenavon. The proprietary, who now turn out 
a first-class description of iron, have just added to their mineral 
resources by opening a new vein of excellent coal. I find that the 
new works at Treforest have coal, and that this, instead of being 
sold, has been retained for the openi Probably it would have 
been better to have developed the trade and sent it into the 
market. It would have given “‘sinews” had such been needed, 
but they were not. Developing new coal-fields seems the rule at 
present. The Taff Vale Railway authorities are about surveying 
with a view to catering for wer to construct a new 
line, which will open up fields and pastures new, 
and fall into the Great-Western at Neath or Briton Ferry. 
Loughor, too, is to be the scene of new projects, A large firm with 
a good ca’ ital at their back have taken a coal tract of 140 acres at 
Caenewydd, and under the management of Mr. David Thomas, 
mineral engineer, matters will soon be in trim. Rowlands, the 
old and able manager of the Penrhiwfer Collieries, Davies Bro- 
thers, is dead. 


Amongst the princi, yal business done this week I may note that 
Ebbw Vale of coal, and also sent a quantity of 
rails to New Orleans, and to Rio de Janeiro and Val- 





paraiso, Aberdare was occu with rails for Chimbati, and to 


the same destination Downing sent the novel cargo of 550 iron 


cottages. 

Cyfarthfa and Dowlais seem to be intent at present on competi 
which shall raise the est and tallest in connection wit! 
their furnaces. Judging from a flying glance I should say that 
Dowlais will bear the palm. I referred lately to the at 
Neath for making the port a greater consideration. Swansea too 
is up and stirring, and the scheme of floating the river will be 
brought before Parliament next session. Mr. Talbot, of an 
Park, referring to the scheme of the Harbour Trust, submits that 
a heavy charge will be entailed upon the coal traffic of the port by 
the great cost incurred in the purchase of private property, and sug- 
gests the following plan as preferable. The formation of a 
ship canal averaging 150ft. in width and 20ft. deep below, 
commencing by a trumpet-mouthed entrance in Fabdians Bay, an 
of a length sufficient to enable the erection of twenty-four drops, 
twelve on each side. This canal to be at a convenient distance 
from, and parallel to, the line of railway ; and the drops to be 
suited to the loading of ships at all times of the tide, which would 
be permitted to ebb and flow, no gates or masonry being made use 
of. Mr. Talbot adds that the advantages of the work would be 
shortness of time in execution, less cost, and less cost for staff and 
maintenance. These suggestions will be certain to receive every 
consideration, coming from such a quarter. To make Swansea 
equal to Cardiff in convenience, efficiency, and revenue, is the aim, 
and at present it is absorbing all attention. 

A serious colliery accident occurred at Briton Ferry this week. 
The scene was Mr. Tuttle’s colliery, and by the accident, an explo- 
sion of powder, one poor fellow was seriously injured. The irregular 
use of gunpowder in a colliery led to a prosecution this week. 
Two men named Edmund and Samuel Webb were the offenders, 
and the charge was that on the 1st of November they fired a shot 
without leave in the Middle Duffryn Colliery, thus infringing the 
60th rule of the colliery r tions. The case was proved, and 
showed either extreme carelessness or great daring. th defen- 
dants, as it was their first offence, were let off with a penalty 
of 10s, and costs. 

One of the pee furnaces, which has been some time out, is 
now, thanks to the energy of Mr. Hosgood, in a forward state for re- 
lighting. The other is in a more dilapidated state, and will take 
some time to renove. Both furnaces will be supplied with the 
latest appliances, From a view had lately of Peny Works. 
I believe that one furnace could soon be put into condition for 
relighting. There was a strangely founded belief that when coal 
fell the trade would be increased ; but this has not been realised. 
At Cardiff this week sales were difficult to effect, and though 
many important cargoes left for the Suez Canal, France, Ascen- 
sion, and Gibraltar, &c., still there was a downward and flagging 
tendency perceptible. The quantity of coal exported during last week 
was 46,500 tons ; patent fuel, 600 tons ; coke, 530 tons ; rails, 4930 
tons ; sheets, 170 tons ; bricks, 35 tons. An association has been 
formed at Newport amongst the coalowners of Monmouthshire for 
mutual protection. Labour becoming organised, it naturally follows 
that capital will do the same thing. The rumour I mentioned 
lately respecting the Tredegar Works, that they were about to be 
formed into a limited liability company, has been confirmed, 
but the arrangements are understood not to be completed. 
The important case, Price versus Gwynn, better own 
as the Duffryn and Neath Abbey coal case, has been 
satisfactorily arranged. A novel case in connection with 
Nixon’s Colliery was tried this week. An overman, named 
Thomas, sent in a claim for ventilation valves, which he afterwards 
admitted were never put up. The case was adjourned. 

The coal output was about an average this week. Colliers are 
working better. House coal is in good demand, rates averaging 
22s, large, and as much as 11s. small, There has been no fall in 
price for bituminous. Coalowners are firm, and as a steady 
winter demand is pretty certain, it is almost positive that no de- 
cline in price will be quoted. 
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THE SewaGE DirreuLty.—The necessary machinery for treating 
the sewage at Birmingham with lime, ding to General Scott’s 
process, having been completed, a trial was made on Friday, at the 
southern tank at Saltley, in the presence of Dr. Frankland. By 
the time the tank was full the sludge was found to have been suffi- 
ciently precipitated to allow the supernatant water to flow over the 
lip of the weir clarified and deodorised. The whole operation was 
perfectly free from obnoxious smell. 
THe Meta MarkKeEt.—-Antimony (French Star), £78. Sey : 
Saget, se 0 0 a ances Oe ; 
slab, pr. prod. 96 per cent., £83 to £86; £90 to 
£93 ; Chili lus, 16s. the unit ; Australian cake, 3 
W. iM. C., £89 to ig iron : 





o 


* £90. Pigiron: G Ww 
100s.; Gartsherrie and Coltness, No, 1, 135s.; No. 
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LITERATURE. 


On the Construction of Catch-water Reservoirs in Mountain Districts 
for the Supply of Towns or for other purposes. By CHARLES 
H, Betor. London: E. and F.N. Spon. 1872. 

Arter perusing this excellent little treatise we came to 
the conclusion that it was a matter for regret that the 
author limited himself to dealing with a few of the prin- 
cipal details connected with the subject of waterworks, 
instead of treating of all of them. In a word, we find 
fault with Mr. Beloe that his book is not double its present 
size, and the contents increased in the same ratio. 

The first question to be inquired into with regard to reservoirs 
is the supply, which depends chiefly upon the amountof the 
rainfall which can be impounded, and the nature of the 
watershed, especial attention being bestowed on the rela- 
tive levels of the latter and of the district to be supplied 
with water. Mr. Beloe discriminates with a good deal of 
judgment between the theoretical and practical estimatesthat 
have been made from time to time of the average amount 
of the rainfall in various parts cf England. At one period 
there was a considerable difference of opinion among 
engineers on this point, due no doubt to the want of accu- 
rate and reliable observations ; but the establishment of 
numerous rain gauges has had the effect of producing a 
greater degree of uniformity, and affording a basis upon 
which to found calculations. Nevertheless, reliance 
must not be placed solely on gauges of this description, or 
on the average statistical returns of the rainfall. Gauges 
must be provided especially for each particular case, and 
careful observations made on the watershed itself, in order to 
arrive at a correct estimate of the amount of water likely 
to be obtained. These observations must also extend over 
a certain period—in fact, the longer it is the better. Obser- 
vations made per saltum in an instance of this kind are 
worse than useless. For a description of the gauges we 
refer the reader to the volume itself. The necessity for 
making an independent series of observations and experi- 
ments may be perceived from the fact that in England the 
amount lost by evaporation and absorption varies from 
9in. to 19in. per annum. The probable amount of rainfall 
that may be considered available will be determined by 
first ascertaining the average rainfall of the district, and 
deducting one-sixth for the water which cannot be im- 
pounded, and then calculating the loss due to evaporation 
and absorption. But this amount is not all available for 
the water supply. A portion of it must be allotted to 
riparian owners and proprietors, and this allotment is a 
serious matter, for by the “ standing orders,” every owner 
or lessee of a mill or factory of any kind situated upon a 
stream within twenty miles below the point at which the 
water is to be drawn off, is entitled to receive notice of the 
intended abstraction, which signifies that his interests 
must be taken care of. There is one exception to this 
regulation, which is, that if the stream uiite with a 
navigable river within the distance of twenty miles, the 
notices need not be served on proprietors below the junc- 
tion. An ordinary arrangement is to allow the manufac- 
turers one-third of the available rainfall. Sometimes only 
a fourth falls to their share. 

Reservoirs may be divided into two classes—natural 
and artificial. It is seldom that a reservoir belongs 
wholly to either of these classes. As a rule, reservoirs 
are partly natural and partly artificial, the most favour- 
able case being that in which a natural basin presents 
itself, having but one outlet, and all that remains to 
be done is to throw an embankment across this outlet, 
and the water will be retained by it and the rising 
ground surrounding the sides of the basin. In other 
cases more than one embankment will be required, and 
the number will vary with the physical contours of the 
locality. The embankment is unquestionably the chief 
feature, and the one requiring the greatest care and atten- 
tion in the construction of the reservoir. If it fails, it 
matters little whether the remaining portion of the works 
stand firm or not ; the mischief isdone. All the reservoirs 
in England are constructed on the puddle wall principle, 
but this principle is not universally adopted. In India 
and in other foreign countries there is no such thing as a 
puddle wall ora trench known. While it remains an open 
question whether our reservoirs might not be made with- 
out a puddle wall, the fact should not be lost sight of that 
the actual operation of constructing a reservoir embank- 
ment or bank in India is very differently carried on from 
what it is here. Owing to the very small quantity of ma- 
terial deposited at a time, the thin layers in which it is 
arranged, and the large number of peters so who are 
incessantly trampling upon it and consolidating it, the 
whole mass becomes incorporated and bound together in a 
manner to which our dams can r no comparison. 
Were the same means and the same materials available 
here, there is not the slightest doubt but that puddle 
trenches and puddle walls might be dispensed with. 
As it is, it is necessary to adhere to them ; it. must 
not be forgotten that a system of construction which is 
admirably adapted to suit the exigencies of one country 
will not do so hor another. The dimensions of the puddle 
trench and the puddle wall are and always were to a cer- 
tain extent a matter for the experience and judgment of 
the engineer. The whole question of a good puddle wall, 
or puddling in any form, is one of simple consolidation. 
The more the material is worked up and kneaded, so to 
speak, the better for the success of the operation. 

In the chapter relating to “ Puddle Wall Embankments” 
we must take exception to a statement made by our author. 
He says, “The importance of a flat water slope can scarcely 
be over-estimated, as by its use the force of the waves is 
materially reduced by the gradual shoaling of the water.” 
We concur in the view that a flat slope is the proper form 
for the water slope of the embankment, as the erosive 
action of the water is thereby diminished ; and the other 
reasons alleged for its adoption are also of weight. But 
with regard to the actual “force of the waves,” the very 
reverse is the case. Such waves as are to be found on 
English lakes or reservoirs exert little or no action 
against a solid gh tes gee wall of masonry, whereas they 
will break with great violence on a sloping or shelving 


surface. Were our reservoir embankments constructed of 
solid stone, we should advocate a ag ws wall instead of a 
ey are composed is 


slope; but as the material of which t 
liable to be injuriously affected, not by the force, but by 
the action of the water, the latter is the preferable form. 
In fact, an upright bank of earthwork would not stand the 


internal pressure. The actual slope given to the water 
face of an embankment must be regulated by the nature of 


the foundations and the quality of the material of which 
the bank is composed. It is better to err upon the 
safe side, and not stint the quantity, as it is a mere 
question of so many cubic yards of earthwork, and 
a trifling addition to the pitching. Since the well- 
known and disastrous catastrophe that attended the 


failure of the Dale Dyke reservoir at Sheffield,|abous 
the plan usually adopted of either 


eight years ago, 
passing the né ked outlet pipes through the embankment, 
or enclosing them in a culvert built under the bank, has 
been abandoned. Tunnels driven through the solid 
ground are now generally employed. They have been 
uscd at the new reservoir, in course of construction 
at Rivington for the Liverpool corporation, and in similar 
works at Bolton and Rhyl. Bearing in mind that the 
capacity of a reservoir is limited, it is obviously necessary 
to provide some means of carrying off flood waters, and all 
supplies that may exceed in the quantity the reservoir is 
capable of containing. This is accomplished by a bye- 
‘wash and waste weir, and some very useful hints are given 
in the chapter on “Overflow” respecting their proper pro- 
portions, form, and details. One of the best examples of 
a work of this kind which has come uader our notice is to 
be seen at the new waterworks for the town of Leicester. 
These were designed by Mr. Hawksley, the president of 
the Institution of Civil Engineers, and carried out under 
his superintendence, and reflect the highest credit upon his 
skill and ability as a hydraulic engineer. In this instance 
the flow of the bye-wash is laid to a gradient, and does not 
consist of a succession of steps, as is often the case. 
Where there is length sufficient for the purpose the inclined 
plane is the preferable arrangement. In filling a reservoir, 
the chief point to be attended to is not to be in too great a 
hurry. The more gradually, uniformly, and easily the 


water is let in the better. Any sudden rushes or torrents | 


should be carefully avoided. The plates, which are ex- 
ceedingly well got up, contain longitudinal and cross 
sections of the Jarrow and Rhyl reservoirs. There isa 
little slip in Plate 2, in which the batter of the puddle wall 
is written “1 in 2” instead of “1 in 12.” This mistake is 
too obvious to escape immediate correction. 





Society of Engineers: Transactions for 1869. London: E. and 
F. N. Spon. 1872. 

Ir not quite so bulky as some of its predecessors, the 
volume before us contains an amount of solid and instruc- 
tive matter which cannot fail to prove of material 
benefit to the members of the Society, and to all those who 
are interested in the progress and success of civil and 
mechanical engineering. The council may be congratulated 
upon the style of the last issue, which, while free from much 
of the elaborate detail apparent in former volumes, lacks 
nothing on the score of ability and sufficiency. It must be 
borne in mind that highly-coloured lithographs are not 
essential in books of a technical and professional character. 
All the engineer and practical man require are good line 
drawings, drawn accurately to scale. 
be judiciously introduced when necessary, but even this 
is not strictly indispensable if a plan, elevation, and 
section of the object are all shown. 
be attended to in the preparation of drawings of this 
description are accuracy, scales of sufficient size to show 
details, the proper number of different views, and as 


many figured dimensions as can be introduced with- ' 


out complicating or confusing the design. No amount 
of ornament or embellishment in the way of shading 
or colouring will compensate for neglect in these im- 
portant particulars. The contents of the “Transactions” 
for 1869 comprise a communication on “ Explosive Com- 
pounds for Engineering Purposes,” as well as papers relating 
to the drainage and water supply of towns, electric tele- 
graphy, gas and water mains, continental inter-communica- 
tion, the strength of materials, and apparatus for measuring 
the velocity of ships. The inaugural address which was 
delivered by the president, Mr. F. W. Bryant, C.E., is a 
brief review of the then status of engineering projects, 
contemplated schemes and works in progress, many of 
which have since been completed, abandoned, or remain in 
abeyance. 

Explosive compounds have many points in common, 
whether intended for warlike or peaceful purposes, It is 
with the latter of these that the author of the first paper in 
the “Transactions” principally deals. Unquestionably the 
first consideration bearing upon the selection of an explosive 
compound for any purpose whatever is safety—safety in 
manufacture, in transport, and in manipulation. So far as 
the manufacture is concerned, special precautions may be 
taken to render it safe, which cannot be permitted as 
regards the transport or manipulation. Since the reading 
of the paper in question another explosive compound has 
attracted considerable notice, known by the ambiguous 
name of lithofracteur. This material 4. been severely 
tested, and has given most satisfactory results. An account 
of many experiments has already appeared in this 





| journal, The next 


| inasmuch as it conclusively proves that, the system adopted 


per on “The Drainage and 
Water Supply to the Town of Fareham,” is valuable. 
in that instance is one to be avoided. It may be stated 
briefly to consist in an unsuccessful attempt to manufacture 
an artificial marketable manure, and to deodorise the 
liquid portion of the sewage by the agency of milk of lime. 
The farmers estimate the ie of the manure at three 
shillin per ton, and the manner in which the 
deodorisation is accomplished may be gathered from the 
statement that “the decdorising of the liquid portion of 
the sewage previous to its discharge into the lake is 
not effectual, and the fact of its being discharged 


A little shading may | 


The essential points to | cropping - in a spasmodic, intermittent manner. 





imperfectly purified has been a serious annoyance 
to the immediate residents of that neighbourhood.” 


It seems that the author of the paper, who superintended 
the erection of the works, was not responsible for the 
design. But he does not appear to be capable of better 
things, if we are to judge from the following observation 
he made :—“ In the adoption of the system of irrigation 
in many towns, nothing has been done which it can be 
said actually meets the n uirements.” It is 
scarcely necessary to remark that in the discussion which 
ensued at the termination of the reading of the paper, and in 
which numerous engineers well known for their experience 
and practice in hydraulic and sanitary works took part, 
this observation was universally repudiated. The irriga- 
tion process, properly and scientifically carried out, fulfils 
all the requirements demanded by the engineer, the che- 
mist, the agriculturist, and the public. So much cannot 
be said of any one of the numerous methods of dealing 
with the sewage problem which have been hitherto intro- 
duced and experimented upon. The succeeding paper on 
“ Electric Telegraphy,” by Mr. Bartholomew, is both sound 
and practical. The subjects of the best form of insulators, 
the best material for them, tle sectional area of the wires, 
their relative powers of conduction, their supports of wood 
or iron, the submergence of marine cables, and the resist- 
!ance the current of electricity encounters in its passage, 
are all gone into and discussed. Iron wire, either solid or 
stranded, is universally adopted for suspended lines of tele- 
graphs. It is not so expensive as copper, it is much 
| Stronger, and it is not liable to deteriorate so rapidly. 
| The contrary happens in the case of a submarine cable in 
| which the conductor is invariably of copper, covered either 
| with india-rubber or gutta-percha. Mr. Bartholomew 
| states that if this be protected on the outside by strong 
tape laid on spirally, and passed through tar, and_plenti- 
fully sprinkled with sharp clean sand before the tar 
solidifies, the whole may be drawn backwards and forwards 
| over a brick, which it will speedily saw in two. 

| Upon the important question of gas the “ Transactions ” 
| present us with three papers ; one relating to the “ Pre- 
| vention of Leakage in Gas and Water Mains,” another 
| to the “ Methods Employed in the Determination of the 
| Commercial Value and Purity of Coal Gas,” and a third 
|to “Apparatus for Illuminating with Coal Gas.” An 
efficient joint in gaspipes which will prevent leakage is 
| still a desideratum. The loss to companies in this item 
| alone amounts sometimes to as much as 30 per cent. Some 
|} of this loss is no doubt due to actual leakage through the 
| body of the pipes, but the proportion is inconsiderable 
| compared to that prevailing at the joints. The general 
| opinion concerninga joint proposed by theauthorexpressed at 
the discussion was that it was too rigid for its purpose, and 
also that it failed in fulfilling certain other practical con- 
ditions indispensable to the proper discharge of its duty. 
The purity of coal gas is a subject embracing a wider range 
| than the efficiency of a mere mechanical detail. It seems 
that the standard adopted for testing gaslight is neither 
accurate nor constant, and that obstacles are thrown in the 
| way of purifying gas in consequence of the London com- 
wanies being compelled to use a purifying agent which is 
not the best that might be employed. Under a penalty for 
creating a nuisance they are obliged to use oxide of iron, 
which is not so good a purifying agent as lime. We should 
imagine that it would be a very simple matter to prevent 
the occurrence of a nuisance, whatever purifying ingredient 
might be employed. It is probably only a question of an 
|expense which the gas companies do not feel justified in 
| incurring. “ English and Continental Intercommunication ” 
| forms one of those threadbare topics which are a 
At 
en the paper on this subject in the volume of 





the time w 


|“ Transactions” appeared, the public attention was very 


forcibly attracted to it. Tunnels, tubes, bridges, large 
boats, and ferries, were one and all proposed as means of 
obviating the inconveniences attending the passage across 
the “silver streak.” It is sufficient to mention that the 
whole matter is just where it always was, although there 
is a chance that large boats designed on a novel prin- 
ciple may be put on the station. The real difficulty 
in effecting any improvement by employing larger 
boats, whether on the old or a new principle, is 
the wretched character of the harbour accommodation 
on the French coast. Our own is not everything that 


‘could be desired, but it is perfect in comparison with that 


afforded by our neighbours. Every engineer is well aware 
that there is a great need of further experiments with 
respect to the strength of materials used in the construc- 
tive arts. The object of the paper on “The Need 


| of Further Experiments on the Strength of Materials” is 


to call attention to this circumstance, and to point out that 
occasionally several serious discrepancies were found to 
exist between the actual and calculated breaking weights 
of columns. We do not think the amount is so great as the 
author would appear to estimate, but we are certainly of 
opinion that the whole subject is well deserving the con- 
sideration of all those who are in a position to determine 
by actual experiment the strength of constructive materials. 
If those who habitually use these materials would test 
them, and keep a register of the results, and publish them 
for the benefit of others, they would do a great service 
to all engineers. The volume concludes with & paper on 
“Apparatus for Measuring the Velocity of Ships.” The 
different kinds of logs which have been used since the year 
1600, in which the first and rudest was introduced, were 
described, including Gunter’s, Smeaton’s, and Massy’s. 
The last of these is very much employed by American 
vessels, Berthon’s very ingenious log is fully discussed, 
and its principle generally approved of. The editing of 
the “ Transactions” for 1869 reflects much credit upon the 
secretary of the society. Messrs. Spon have turned out 
the book in their characteristic good style. We are 
happy to hear that the volumes for 1870 and 1871 are in 
the press, and will shortly be issued. 








THE first order for lithofracteur for blasting purposes in the 
Great St. Gothard Tunnel has just been given, and amounts to 
twenty-five tons. It is calculated that the extent of the work, 
together with the hardness of the stone, will render at least 1500 
tons of this explosive necessary to complete the tunnel. 
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PRACTICAL PAPERS ON TELEGRAPHY. 
No. XVI. 

Tue tables of sines and tangents to which we have referred 
are to be found in different kinds of books; generally speaking, 
any work which treats of subjects involving mathematical calcu- 
lations has its tables printed in an appendix. The student will 
find them headed “Natural Sines and Tangents,” and may 
inquire what the title means. To explain thoroughly the appli- 
cation of this word “natural” would be. rather beyond our 
limits, for we should have to enter on the subject of logarithms, 
a department of the science of numbers which must for the pre- 
sent be postponed—in its widest sense a nafural sine or tangent 
is a value that is not a logarithmic one. There are natural and 
logarithmic sines and tangents—the difference is that of the 
quantities on which they are respectively calculated. The 
natural tangent, for instance, is calculated as 1 for the angle of 
45deg., and the logarithmic tangent for 45 deg. is taken as 
10,000,000,000. The main distinction has reference to the closer 
accuracy and wider range possible in logarithmic calculations of 
values which involve minute fractional quantities. For example, 
the value 1 when divided into a certain number of parts does not 
allow of such minute fractional subdivision as a large multiple of 
1; and if the student has studied decimals he will understand 
something of the matter, which he can only thoroughly compre- 
hend by working up the subject of logarithms. For our pre- 
sent purpose it 1s, perhaps, enough to tell him that the tables 
which he is to make use of are those of the natural and not the 
logarithmic sines and tangents, both of which are often referred 
to, the reader of the books in question being supposed to under- 
stand the difference. 

Before considering the numerical value of the sine, we must 
point out a fact which requires noting here as one that might 
not be self-evident to the student, and is connected with the 
groundwork of calculation of its value. The amount of an 
angle does not depend on the length of the sides which include 
it. In Fig. 43 the angle F D Gis less than the angle B D E, 
though its sides are much longer ; and the angle A D C is the 
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same as BD E, though its sides are longer. Now, remembering 
that “equal angles intercept equal arcs,” here is angle B D E 
intercepting the arc B E, and angle ADC, the same angle 
intercepting are A C, evidently a larger arc. The angle being 
as the are, there are apparently here two unequal arcs said to 
measure the same angle. This is a case which warns us that 
statements such as those just made—where a value or condition 
is assigned to some thing or some power, and is not absolute but 
comparative, or dependent on some other condition—must be 
accepted under limitation. The limitation in the present case 
is understood, as it were, in the definition of the values com- 
pared. Thus, though the are A C, Fig. 43, is longer than the 
are B E, they are both ares of 45 deg., because the value of an 
are depends, not on its absolute length, but on its proportion to 
the whole circle, which, as to its diameter, is determined by the 
radius. A degree on the larger circle is larger than on the 
smaller, but still each is only the 33th part of its own cireum- 
ference, the lengths being in proportion to the radii. The angle 
has a determined and absolute value, on the foundation or 
hypothesis of the division of every circle into 360 equal ares— 
the lengths of these latter being governed by their proportion to 
the length of the circumferences. In consequence of this 
governing ratio, the value of the sine of an angle is a compara- 
tive and not an absolute value. The student may inquire, 
“Why, then, is a constant value affixed to the sines in the tables?” 
The answer, of course, is, that this value is a ratio, and its employ- 
ment is for purposes of comparison. In the same way as we 
showed that the value of the tangents did not depend on their 
actual length (see Fig. 35, No. XV.), so we see here, in Fig. 44, 
AB is the sine of the angle F E B, with radius F E, and C D is 
FiC.44 EF 
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the sine of the same angle with radius GE. AB is twice the 
length of CD, but the value for either in the table of sines is 
-707— otherwise, ;oooths, where the sine of 90 deg. is 1°000 (or 

o8$ths). We have presumed a knowledge of decimals on the 
student’s part. If he has not hitherto learned, let him com- 
mence at once. He can master them in an hour, by the aid of 
a good treatise. The longer line AB, Fig. 44, bears the 
same proportion to the radius F E that C D, the shorter, bears 
to radius GE. Therefore the ratio, or mutual proportion of the 
radii, is the measure of the comparative lengths of the sines ; 
and thus we see that the sine depends for its actual value on 
the proportion which it bears to the radius. The sine is mea. 
sured off on the radius, as illustrated in “Culley’s Telegraphy,” 
p. 61. 

With regard to the practical application of the values of sines 
and tangents in electro-telegraphy, we quite agree that a person 
might compare ebservations—such as those of the intensities of 
different currents—with the aid simply of a printed table and a 
little knowledge of decimals. He might report that the inten- 
sities of two currents, measured on the sine galvanometer, were 
to each other as ‘500 to 707, and the object of the observation 
might thereby be attained ; but with no further understanding 
of his ground, and of the principles on which his observation is 
founded, he cannot really know what he is about. He merely 
takes for granted a few statements which he cannot prove to be 
correct. To have a fair acquaintance with the subject of the 

galvanometer, the operator should be able to prove that the in- 
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tensity of a current, measured on the tangent galvanometer, is 
as the tangent of the angle of deflection, and, then showing why 
this result is but an approximation, prove further that the sine 
of the angle measures the intensity of the current on the sine 
galvanometer, and that this gives us theoretically a reliable 
result. In connection with this is the illustration of the earth’s 
directive action on the magnetic needle, summed up as the 
“ Resolution of total magnetic force,” which is the geometrical 
setting forth of the reason why the magnetic needle assumes the 
position which it actually occupies when at rest. These are 
points which we intend to explain, or show how they may be 
worked out, at a later stage. We must proceed, for the present, 
with matters that more immediately demand notice. 

We shall not go any further just now with the galvanometer, 
for, before we can enter on its actual employment in tele- 
graphy, we must take up the subject of the battery, and explain 
what has hitherto been untouched, namely, the laws of the 
electric current. 

It is impossible to make the instrument useful for securing 
observations of any practical value without a knowledge of the 
effect which surrounding conditions have on the results to be 
obtained. Since the intensity of a current depends on conditions 
not yet explained, the gap must evidently be filled up before 
attempting any application for practical purposes. We have, 
moreover, to assign a determinate meaning—and one free from 
all doubt or cavil—for the expressions that are necessarily em- 
ployed to describe the course of operations. One instance of this 
necessity is seen in the exact meaning to be assigned to that 
which we have hitherto called the intensity of a current. This 
point is again referred to a little further on. 

That most important branch of our study, the subject of the 
laws of the electric current, has been abundantly treated of, 
and in a degree by some writers under the head of “ Galvanism.” 
It is no very long time since galvanism and electricity were con- 
sidered as distinct and separate sciences ; we prefer to retain 
the title now universally accorded to this department by includ- 
ing it under the head of Voltaic Electricity. We must consider 
the subject in courses ; that is to say, according to our general 
plan of explaining a part of one subject at a time, and turning 
back on it after filling in some other department. The usual plan 
is to contemplate the battery and the laws of the current almost 
as a separate branch ; but if we are to leave nothing to conjec- 
ture, we cannot possibly explain one part fairly if we have to 
include in it topics hitherto untreated of, and employ words and 
names which first require explanation themselves. We do not 
intend, therefore, in this commencement of the laws of the cur- 
rent, to take the battery in detail, but to consider its properties 
and relations only so far as will enable us to make perfectly clear 
such effects of its employment and arrangement as will first 
come before us. We have hitherto regarded it as a source, 
without going into the facts which enable us to use it as such. 
We shall at first continue to limit the definition to this term, 
only so far examining into the principles at work as to ex- 
plain the constitution and laws of the current, and the method of 
applying our knowledge of the principles of the battery to control 
it for our purposes. We stated in an early number that electro- 
telegraphy had a language peculiar to itself. The words are not 
new in themselves, but are so in their adaptation. There are 
several terms connected with the voltaic battery, and there have 
been several disputes as to their correct application and meaning. 
There is no better authority than Mr. Latimer Clark on the 
acceptation of these words, and we advise the student to procure 
that gentleman’s “Electrical Measurement,” which contains, 
amongst the valuable contents of the work, prefatory chapters 
on this very point. 

We are compelled at the outset of our task to refer to the 
earliest idea of a voltaic cell as containing the groundwork on 
which we have to build. Here we cannot possibly avoid going 
over well-trodden ground, as any departure from plain fact 
would only mislead. We remark first, however, that this word 
cell is a generic name for a battery. Strictly speaking, a battery 
consists of more than one cell, but the word is used comprehen- 
sively, so that we may speak of the voltaic cell as a battery or 
as one of a number of cells forming a combination. It may be 
better for us to use the word battery in the plural, and speak of 
the cell as a constituent part of it—as a battery of two, three, 
four, or more cells, In this sense the cell contains two elements, 
the positive and negative. This is the first thing to be impressed 
upon the mind, and we urge this application of the word as sim- 
plifying the task of explaining the subject. The elements of a 
battery—of all batteries, we may say—should be considered pri- 
marily under this method of disposal. 

To explain. Almost everybody in the present day has some 
kind of acquaintance with this important item in the science 
of galvanic or voltaic electricity ; and the idea that a battery 
consists in some way of plates of metal is sufficiently common 
among those who have but the faintest notion of the facts, The 
simplest idea generally set forth of a voltaic cell, from observa- 
tion of which all the truths underlying the principles of voltaic 
action were discovered, is as follows :—The arrangement con- 
sists of two plates of dissimilar metal in a cell or compartment 
containing acidulated water, and it is found that if the two 
plates are not connected together in any way no practical recult 
is observable—but if the two plates are connected by a conduct- 
ing medium, as a wire, a current of electricity is obtained. 
Certain phenomena are apparent in the former case, but, com- 
paratively speaking, they are of but little practical value in rela- 
tion to the results manifested in the latter. The student 
knows that the difference is accounted for in a general way by 
the fact that in the first instance there is no conductive circuit, 
which is, on the contrary, completed in the second. Zinc and 
copper ore are the two metals employed ; a single cell contains 
one of each. A battery contains any number of similar cells, and, 
generally speaking, every additional cell adds to the power of 
the arrangement. The plates were originally made flat, but 
changes have been made in this respect for the purpose of gain- 
ing a larger surface for action, and for other reasons. This out- 
line may be taken as a general example of a voltaic battery— 
the term plates being retained without reference to the form. 
We refer the student to Culley’s “Telegraphy,” Fergusson’s 
“ Electricity,” Bakewell’s “Electricity,” and Lardner’s “ Museum 
of Sciences and Art,” for various information about batteries. 
plates, it is generally understood by inexpe- 
ms that zinc is the most important substance 
employed, and beyond this we have almost invariably found that 
even most of those who are somewhat better informed on the 
subject believe that no voltaic battery can be constructed without 
zinc plates. At the outset, therefore, we desire to banish this 
idea, and to impress on the mind of the student some definite 
apprehension of the constitution of a battery with regard to 
essential details—to furnish a statement of conditions that are 
common to all combinations, in itself directing the mind towards 
a comprehension of the principles at work. We shall say, then, 
that whatever metals or other substances are employed, the 
arrangement includes two elements for each cell—a positive and 
a negative element. Theoretically speaking, no element can be 
absolutely positive or negative, but per de we are obliged to 





define them; for the elements employed in a battery being 


arranged in a list, one must be at the head and one at the foot. 
But beyond this, the conditions on which the names depend— 
the reason for the application of the terms positive and negative 
in this connection—affect these elements with a difference of 
degree only. Indeed, the words possess their meaning only with 
reference to each other ; and an element that is positive in one 
combination may be negative in another. Moreover, a battery 
cell can be constructed with one kind of metal only, but one 
portion of it is a positive element and the other a negative. 

A voltaic cell consists of these two elements forming a voltaic 
pair and an electrolyte. The explanation of the origin of these 
names thus applied will, in itself, declare the essential principles 
of the arrangement. The word element may appear to be appro- 
priate when regarded as representing the class of substances 
from which the plates of the voltaic cell are selected, and as the 
metals, which are elementary substances, and as preparations of 
charcoal, which, as carbon, may justly be called an element, are 
the objects of our employment for the evolution of electrical 
phenomena in the battery, we may allow the word to stand both 
as representing the foundations and the material of which the 
foundations are made. We may add that the word element is 
employed by some writers, particularly French, to signify the 
par. The voltaic pile—-so called from the arrangement of two 
flat pieces of dissimilar metals alternately with pieces of cloth 
moistened with acidulated water in a pile by Volta—is said to 
consist of so many elements, and the word pile is equivalent to 
battery. If this meaning be agreed on for the term element, it is 
correctly maintained as a singular, and not a plural expression, 
the results obtained from the arrrangement being due neither 
separately to one nor connectedly to both of the metals forming 
the pair, as we shall soon see. There is, unfortunately, some 
confusion in the terms used in connection with the battery, as 
we find also in some other departments of telegraphy. Where 
authorities differ we may follow our own choice, and, therefore, 
retain our suggestion—a battery of so many cells, each cell 
having a positive and a negative element. 

The comprehensive mode of defining the action of the voltaic 
pair, is to attribute the results obtained to chemical action on the 
positive element by the liquid in which both are immersed, 
which is the electrolyte. In the natural order of explanation we 
must consider first the form of cell outlined above, consisting of 
two plates and one liquid. This will lead us on to the almost 
universal form of cell which has two plates also, but two liquids. 
We are not at present very deeply concerned with the theory of 
the voltaic cell, and shall only touch upon it in outline ; but we 
must give some answer to the very natural inquiry, “ What is 
the cause in a general way of the electrical phenomena which are 
productive of such important and useful results? To what are 
we to trace the manifestations which we have called ‘voltaic 
action?” In a general way we trace it to chemical action 
certainly; but we go a little further, and state the conditions on 
which chemical action developes the peculiar features which pre- 
sent themselves in the voltaic cell. Practical electrical effects 
will not invariably be produced by chemical action on the posi- 
tive element of the pair. The fact is that voltaic action is due 
to a difference of natural conditions or properties of the elements 
of the pair, on which chemical action by the electrolyte depends. 
Thus the positive and negative element in a cell areeach made of 
a material which presents a certain amount of tendency to, or 
natural fitness to be the subject of chemical action; but one 
exceeds the other in these respects, and the electrical effects are 
the result of the balance thus presented. If both elements were 
exactly equal in this tendency or natural fitness there would be 
no practical development of electrical action. The positive 
element, therefore, is that one of the two which su s the 
other in the possession of this peculiar qualification, and thus it 
is seen how one metal may be at one time positive and at another 
negative, as an element of a voltaic pair. In these remarks the 
expression “ electrical effects,” “ peculiar features” of the voltaic 
cell, and words intended to refer to that agency of which the 
battery is a source, may now be exchanged for one definite term 
which expresses the cause of that necessary condition which we 
have called a current of electricity—this term is “ Electro- 
motive Force.” The qualification on the part of the elements 
for the development of chemical action will be explained pre- 
sently. 

ion early number we showed that when electricity was pro- 
duced, developed, or made apparent, there must be some spot or 
place at which the separation of the neutral electricity took 
place. We must now look on a current of electricity in the fol- 
lowing light—although we have already in some degree explained 
it in connection with our remarks on the necessity for the com- 
pleteness of a conductive circuit. When electricity has been 
developed, and in fact accumulated on a conductor, if that con- 
ductor be placed in electrical communication with the earth the 
electricity instantaneously passes thereto. As this is a point that 
requires a few words of explanation, we must stay for a moment 
or two to consider it. 

It is rather unfortunate that the majority of writers on elec- 
tricity have taken a view of this part of the subject from which 
we must not only dissent, but which appears to us sufficiently 
possible of refutation on the principles which these writers them- 
selves are upon. The axiomatic laws which we set forth 
in our third number are not denied to be correct by these autho- 
rities ; and yet we find that these very rules, or parts of them, 
are practically set at nought by the conclusions at which they 
have arrived, and it is not possible fairly to reconcile the contra- 
diction that those opinions offer to the laws which they profess 
to confirm. The point before us is the passage to the earth 
and consequent disappearance of the electricity accumulated on 
a conductor when that conductor is placed in communication 
with the earth. Why is this, or how is it? What actually 
takes place when this result is brought about? The generally 
received version is that the electricity, coming into communica- 
tion with a conducting body of comparatively infinite dimen- 
sions—as the earth may be considered under the circumstances 
—is virtually lost, may be regarded as ni/ at any one place, being 
spread oyer the whole surface of the globe. But passing by the 
fact that this idea appears somewhat unphilosophical and insuf- 
ficient as an explanation, we cannot reconcile it with the plain 
meaning of our axiomatic rules. 

Let us go over the operation from the commencement. We 
have a source of electricity by means of which we intend to 
electrify, or, more properly speaking, charye a conductor. What 
does this mean? That at a given place we are going to separate 
neutral electricity into positive and negative, and accumulate 
positive electricity on a given object. Turning to the first 
axiom, No. III. of our series, we find an essential condition 
under which alone can this be done, namely, “that whenever 
electricity is generated—in other words, evolved from its normal 
equilibrium—equal quantities of positive and negative electricity 
are in action on either side of the source.” So that whatever 
quantity of positive electricity we obtain for the of 
charging a conductor, we must not for a moment forget that 
there is an equal quantity of negative electricity to be accounted 
for as long as the former remains “in action.” The third rule 
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explains the conditions which govern the fact that any kind of 
electricity is “in action.” It tells us that this is only possible 
if there be a means of recombination, or “if there exist two 
opposing sufaces on which the electricities can severally accumu- 
late, and separated by a medium thro which they cannot 
practically recombine ;” and, further, we know from rule 2 that 
neither kind of electricity can be “ got rid of” unless by recombi- 
nation with an equal quantity of the opposite kind. Let the 
diagram, Fig. 45, represent the scene of the operation which we 
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are performing. This will naturally take place in a room—although 
the surrounding conditions would only differ in degree if we 
chose the most open space that could be found at any part of 
the earth’s surface—whether in a room or in the open air we 
should have a surrounding surface, for we cannot liberate our- 
selves from our position of communication with the earth. 

We may, then, safely allow the Fig. 45 to represent the per- 
formance of the experiment inaroom., The sovrce—or the surface 
at which electrical equilibrium is disturbed, and electricity de- 
composed into positive and negative—is shown at N P, which 
letters respectively stand for each side of the surface of separation. 
A is the conductor to be charged, and it may be a body of any 
shape or dimensions, not forgetting that in the latter respect it 
is limited by the size of the surrounding surface. Supposing our 
source at work, neutral electricity is decomposed, a certain 
quantity of positive electricity (the actual measure is of no con- 
sequence just now) is “in action” on the side P of the source, 
Fig. 45, and an exactly equal quantity of negative electricity is 
“in action” on the side N. Following the rules, we see how 
this means that the positive electricity is accumulated on the 
surface of the conductor A, in electrical communication with the 
side P of the source, and (mark this attentively) that the nega- 
tive electricity is accumulated on the surface B BB B, which is 
in electrical communication with the side N of the source. The 
surfaces A and B B BB are the two opposing (or mutually facing) 
surfaces, separated by a medium, which in this case is air, 
through which the separated electricities cannot recombine, or 
can only do so more slowly than the source can generate, sup- 
posing it to be allowed to remain in action. According to 
Rule 2, we cannot by any means annihilate or cause to disappear 
either of these quantities of separated electricities separately— 
they can only be so disposed of by causing them to recombine ; 
and this must be done by bringing the opposing surfaces into 
electrical conductive communication with each other. Since N, 
Fig. 45, is put to earth, this recombination is effected by putting 
A also to earth (see Fig. 46), when, the equal separated electri- 
cities being recombined, we may say that the electricity with 
which A was charged is gone. But we see how different this 
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operation is from that of annihilation of one electricity by itself. 
We will add that B B B B is just as much one surface as A is one, 
and though N is connected at one spot only, the whole is as 
much one surface for the accumulation of electricity as if it were 
in any other shape. 

Applying this fact to the observation which suggested its state- 
ment, we find the case to be thus :—We remarked that when a 
conductor which was electrified was brought into conductive 
communication with the earth the electricity passed away. 
In order to know what becomes of it we look back to see 
what happened when it was developed, and we are now able 
to give a reason for its disappearance—the surrounding condi- 
tions attending the operation guiding us to a more determinate 
decision. We defer the conclusion of this exammation to our 
next paper. 








THE SOCIETY OF TELEGRAPH ENGINEERS. 


THE first meeting for the season was held on Wednesday, 
November the 13th, Mr. Frank Ives Scudamore, C.B., vice- 
president, in the chair. After the usual preliminaries a letter was 
read by the secretary, Mr. E, E. Preece, which had recently been 
received from M. C. Nielsen, Director-General of the Norwegian 
telegraphs, Christiania. It referred to a parcel forwarded by that 
gentleman containing some specimens of small crustacea (/immoria 
lignorum) that had eaten through a gutta-percha cable core in 
from twenty to thirty fathoms of water on the coast of Norway. 
The cable itself was well preserved by a double layer of Bright and 
Clark’s compound, and a good layer of tarred canwes outside. The 
opinion of some naturalists that this animal would seldom go to a 
greater depth than about ten fathoms was contradicted by the 
above-mentioned fact, and also by other experiences, the same 

henomenon having been observed twice before in about forty 

athoms of water. The writer raised the question, if caouthouc, 
as in Hooper’s cable core, was a sufficient obstacle to the depreda- 
tions of these crustacea. 

The chairman requesting Mr. L. Clark to comment on the 
subject, that gentleman stated that the species mentioned in Mr. 
Nielsen’s letter was well known to him. It generally cut a little 
7 in the gutta-percha by working itself round and round. 

he depths in which it had been found were various; it had been 
discovered, however, in forty fathoms in the Atlantic, and in 1200 
fathoms in the Mediterranean. The damage done to the cables 
was not serious, the animal never cutting deep, Its food, in fact, 
seemed to be wood, and it left off biting when coming to the 
gutta-percha. He had no objection to more largely discussing the 
subject on a future occasion. 

jor C. E. Webber, R.E., next gave a paper on his experiences 
during the late autumn manceuvres, He mentioned the at 
interest taken by all classes of society in them, and believed the 
large attendance that evening to be due to the same cause, The 
Post-office had come fo very liberally in supplying all that 
was needed for the establishment of the military lino; and in 
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describing his experiences he would confine himself to those in 
connection with the southern army, the ene of whose 
telegraphs had been entrusted to him. Of the e officers and 
seventy non-commissioned officers and men detached for the 
special service he had one officer and thirty-five men. The 
signalling was to be carried on by means of the electrical telegraph 
and by visual signals, Of the former they established altogether 
fifty-four and a-quarter miles, forty-one and a-quarter of which 
were overhead lines, and the ini irteen miles were cable. 
As to the merits of the two systems, he pronounced decidedly in 
favour of overhead lines, the other having proved an almost total 
failure. Either owing to malice or to lle wear and tear— 
that is, including horses’ hoofs—the cable could not be kept in 
working order. Of the twenty-eight days the telegraph was kept 
going for 370 hours. During about one-third of the time, how 
ever, interruptions prevented m s to pass ; these were due to 
faults in the cable to the extent in time of ninety-eight and 
two-third hours. There were sometimes three or four faults on 
the same day. The result was that there was not much confidence 
in the capability of the telegraph, and the public to whom per- 
mission was given to send messages, to the exclusion, however, 
of the press, availed themselves less of the opportunity than they 
might otherwise have done. The total receipts, hence, represented 


but the sorry sum of £41 5s. 3d. He would rather not try a cable | 


again. Its liability to faults, the difficulty of localisation, rapid 
deterioration, the want of a large force of officers, and the neces- 
sity of adapting a special system (closed circuit), all made it an un- 
desiral’» operation. In 1866 the Prussians used the cable, but 
they aiived at similar conclusions. An overhead line, on the 
contrary, offered none of these disadvantages. Light poles, carry- 
ing a light copper wire, were in bulk not more cumbrous or heavy 
than the cable required for the same distance, considering, 
that the forty-two and a-quarter miles by distance above alluded 


Besides, an overhead line could be more readily inspected by a man 
on horseback, and localisation of faults was comparatively easy. 

Regarding the visual signals, they had proved failures in many 
instances on account of the mistakes which were readily en- 
gendered by the system. Flags and flashing lights were used, and 
they were considered the best means for the purpose, The 
spelling out by the Morse alphabet was certainly preferable to the 
use of the code. 

Captain Lambert, to whom the telegraphic arrangements in 
connection with the northern army had been assigned, said that 
what had been stated was in no way applicable to his department. 
Their interruptions on the whole amounted to three hours, owing, 
perhaps, to there being in a less inhabited district, and almost un- 
molested by tramps and vagrants. The cable also worked fairly 
and satisfactorily. It never took them many hours to lay down a 
few miles of it, and they had rolled up two miles in half an hour, 
He would, however, not like to trust it during a night. 

Captain Home thought that Major Webber had judged his own 
woik more hardly than others would be inclined to do. The ques- 
tion of commercial or financial success was not a proper criterion 
of the undertaking. One might as well question the use of an 
army altogether, or calculate how much was obtained by the 
powder shot away in a day. The Prussians had found that it was 
better to divide their telegraph service into two portions, one a 
main, or “‘ Etappen” line, and the other a field line, the former 
advancing with the base of the army, and the latter spreading 
laterally over, say, twenty miles, taking twelve miles as an average 
day’s march, The drooping of the overhead line wires was a 
serious evil. 

M. von Chauvin said that during the late campaign in France 
they found overhead wires answer very well except in two cases. 
In small villages with crooked streets the poles were in great 
danger from being knocked over by trains of artillery or wagons 
passing through. Poles were also disadvantageous where the 
position was exposed to the enemy’s artillery. When under fire 
they, the Germans, found it more expedient to place the conductor 
at the back of the trenches. 

Mr. W. E. Preece said that under Mr. Scudamore’s guidance he 
had been entrusted with the postal telegraph arrangements during 
the autumn manceuvres. There was no part of England better 
suited to be made equal to an exceptional demand than the Postal 
Telegraph Department, and if an impression had been received 
that in this instance the department had not achieved what they 
ought to have done, a reference to facts and figures would quickly 
disabuse the mind of any one so impressed. The requirements of 
the public were met, and the commercial receipts proved the 
success of the undertaking. Over 1300 messages were sent without 
a single complaint. The newspapers were exceedingly heavy in 
their demands, and halfa million words, representing 300 columns 
of matter, had been wired far and near over the kingdom, The 
record of failures had nothing to do with the northern army, the 
telegraphs of which were mainly worked by civilians. Military 
signalling, as evinced by the report of the southern army, had un- 
questionably been a failure, and he could but repeat what he had 
recommended on a former occasion—namely, that the wire used 
by the sappers and miners for telegraph work should be replaced 
by better wire, and that the instruments at present in use be 
discarded, and ‘‘ Saunders’” used instead. 

Mr. Clarke recommended the use of a plough to make a furrow 
for the wire, which wire ought to be iron instead of copper, so as 
not to be worth recovering. 

Captain Le Mesurier thought that the visual signals had failed 
on account of insufficiency of men, want of training, and want of 
material for lime-lights. He held the code to be of great use to 
trained men. In the hands of the untrained it would prove a 
failure, as would also any other kind of visual signalling. 

Mr. Johnson gave the figures and statistics relative to the work 
of the Postal Telegraph Department during the manceuvres. The 
total receipts amounted to £1028 10s, 9d., and the Post-office autho- 
rities were abundantly satisfied with the large profit. 

Captain Colomb corrected some statements made regarding visual 
signalling, disclaiming to be the originator of the scheme. 

Mr. Scudamore said that the Post-office, in supplying the desires 
of the War Department, had never expected to derive any pecu- 
niary advantage whatsoever. He was surprised to hear that 
Major Webber had realised anything at all, and lauded his exer- 
tions. The Post-office could at any time supply the army with as 
much material as they might stand in need of, a considerable 
amount of spare stock being at all times available for the purpose. 
The difference in the results was owing to the competition of men 


and apprentices with men in practice, and not to the one party | 


being civilians and the other soldiers. Inducements ought to be 
held out to young men in the Civil Service by the War Depart- 
ment, so as to insure their assistance in time of need. He believed 


that Major Webber contemplated some such scheme. The meeting | 


would now award him a hearty vote of thanks. 

Major Webber, in reply to the various s ers, said that he 
believed on the whole to have had less failures than’ were anti- 
cipated ; the experiences, moreover, would: undoubtedly prove 
profitable.—At the next meeting Mr. W. H. Preece will read a 
paper on “‘ Lightning.” 





Sourn Kensineton Museum. — Visitors during the week 
ending November 16th, 1872 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m, to 10 p.m., Museum, 9894; Naval and other 
collections, 906 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 4 p.m., Museum, 1982; Naval and other 
collections, 75; total, 12,857 ; average of corresponding week in 
former years, 9894; total from the opening of the Museum, 
12,061,033. — Bethnal-green Branch of the South Kensi n 
Museum : Visitors during the week ending November 16th, 1872 :— 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
15,909 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. till 4 p.m., 1600 ; total, 17,509 ; total from the opening of 
the Museum, 785,799, 
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THE NORTH PACIFIC RAILROAD. 


Ir is announced that by the middle of November this new road 
will be completed to the Missouri River, 452 miles west of Duluth. 
This will be an addition of 200 miles since spring. Trains have 
been running daily between Duluth and Red River since April last, 
and now rolling stock is ready to equip the extension. 

On the Pacific side in Washington Sacieny a small section of 
twenty-five miles has been some time in operation. Forty miles 
more of track will be completed before the close of the season. 
Adding the completed portion on the Pacific side to the eastern 
section, it gives a total of 517 miles of track laid in little more 
than two years from the commencement of the work. When the 
delays encountered the first year in making the surveys and de- 
ciding on the best line through the forest region are considered, the 
result is marvellous, and attests the energy with which the work is 
pushed forward. Some idea of the work accomplished will be con- 
veyed by stating that the finished portions of the road in November 
will exceed in length the New York Central, with all its lateral and 
branch lines included. 

Besides the actual construction, the work of surveying and 
locating the entire line across the continent has proceeded with 
vigour. The exploring parties have fought a few scattered Indians, 
but have carried their surveys successfully to the Yellow- 
stone. The porion of the road now in operation has a large 
and increasing local traffic. It intersects the Red River 
at Moorhead, and from Glyndon, eleven miles east of Red 
River, a new railroad is being constructed northward up 
the valley to Pembina, where it will meet and join a line 
soon to be built southward from Fort Garry. . It commands 
the eastward bound freight and travel of the British settlements 
in Manitoba, and also of the Hudson’s Bay Company. It will 


/ - | also be the outlet of a large portion of the grai min Min- 
to required fifty miles of cable on account of necessary slack, | See S'S a Ps es Gere S oe 


nesota, 

When the contracts for this season are completed the company 
will have a permanent business in the great traffic of the Upper 
Missouri River, with all the Government transportation in the 
north-west. A few miles beyond the point where the railway 
strikes the Missouri the river bends to the westward, and is navi- 
gable for steamboats for one thousand miles of water way from the 
railroad crossing to the Fort Benton, at the foot of the Rocky 
Mountains, in Western Montana, Nearly forty steamers are 
employed during the season in the trade of these upper waters. 
In April next, at the opening of navigation, there will be direct 
communication, east and west, by rail and river, from Lake 
Superior, in latitude 92 deg., to the populous districts in Western 
Montana, in longitude 110 deg. From this point westward it is 
about 400 miles through the passes of the Rocky Mountains to that 

rtion of the Columbia River whence it is navigable to the 

acific, 

The finished sections of road entitle the company to about ten 
million acres of land, granted by the Government, constituting an 
area about twice the extent of Massachusetts. Ten million con- 
tiguous acres belonging to the Government are at the same time 
rendered habitable and saleable. The lands are situated on either 
side of the line, and principally consist of excellent farming land, 
with the productive soil characteristic of all the prairie region, 
Settlers have already applied for more than a quarter of a million 
of acres. The company have already begun the cancellation of their 
seven-thirty first mortgage bonds by the proceeds of their sales of 
land, and are accomplishing their great work with success and 
economy. 

There is a prospect of a large emigration of the tenant farmer 
class from England in the coming spring. One colony alone, 
recently formed, through its pioneer agents secured a tract in Clay 
County, Minnesota, of 185,000 acres directly on the line of rail- 
way. The intended settlement is to be named Yeovil, after a 
town in the West of England, whence the majority of the colonists 
will come. The first contigent of this colony numbers about 2000; 
the remainder will follow in 1873. 

The bureau having in charge the land department of the road 
has built and furnished convenient reception houses for the free 
accommodation of intending settlers and their families while en- 
gaged in selecting their farms. One of these is at Duluth, another 
at Brainerd, where the road crosses the Mississippi, and a third at 
Glyndon, at the crossing of the Red River. Emigrants used to 
trundle with their ox-carts over forlorn and desolate prairies, and 
bivouac where the night found them. It is quite different now. 
They are carried in comfort to the very sides of their future homes 
—and the organisation of the system is such that they are pro- 
tected from imposition or spoliation from the time they ove their 
old homes across the water till they begin the foundations of their 
new ones under the sunset. Arrangements are making for pushing 
construction east and west during 1873. 





DEATH OF AN EMINENT FRENCH ENGINEER 


Our neighbours have to regret the loss of one of the most 
eminent of their engineers, M. Sauvage, mining engineer-in-chief, 
director of the Eastern Railway Company of France, M. Sauvage 
was bornat Sedan,jin 1814, of parents in very medest circumstances, 
but received an excellent scientific education. He entered the 
Polytechnic School at the age of eighteen, and quitted it at the 
head of the list of his year in 1833. He chose the career of 
mining engineer, and commenced his labours at Alléziéres, He 
became almost immediately a contributor to the Annales des 
Mines, supplying a series of memoirs on chemistry, geology, and 
metallurgy ; and he published, in collaboration with a distin- 
guished geologist, charts of the Ardennes and the Marne. Between 
1838 and 1846 he was entrusted with several official missions in 
Spain and Greece, and in the latter year quitted the corps 
mining engineers with what is called an unlimited congé, 

In the same year he joined the Eastern Railway Company and 
executed an important section of the Strasbourg line. The next 
year he became engineer-in-chief of the first Paris and Lyons 
Company, and devoted himself to it entirely until 1848, when the 
revolution having caused a strike of the workmen at Creusot, he 
was sent in the capacity of extraordinary commissioner to arrange 
matters tuere. Shortly afterwards the Provisional Government 
appointed him to the management of the sequestrated Orleans 
Railway, and the skill which he exhibited in carrying out these 
difficult tasks won for him in a short time the grade of engineer of 
the first class, and soon afterwards that of mining engineer-in- 
chief. In the autumn of 1848 he was appointed engineer-in-chief 
of material of the Lyons Railway, and in September, 1552, 
for the Eastern Railway, to which 


| he devoted all the rest of his life, exhibiting remarkable activity 





and great resources of scientific knowledge. In the year 1861 he 
became the director of the company which owes to him nearly all 
its prosperity ; he introduced great economic reforms, re-organised 
all the branches of the service, and gave to every one of the 
employés, without exception, an interest in the prosperity of the 
company. He established a large and generous system of super- 
annuations and temporary assistance, and is regretted by all 
as one of the most eminent and successful directors of railways in 
France. The admirable organisation of the Eastern Railway was 
exhibited in 1870-1 by the immense quantity of material 
conveyed over its lines in a few days, and without accident. 

The little leisure which his occupation left him was given to his 
favourite science of mathematics, and he became the tutor of his 
son, who, like himself, left the Polytechnic School at the head of 
the list. 

Sauvage was not only a most intelligent and practical engineer, 
but a noble character in every acceptation of the word ; he was 
not a party wee the city of Paris elected him as its re- 
presentative in the National Assembly by the large number of 
102,000 votes; he took his seat with the Left, but his known merit 
as an engineer and administrator gave him weight with the whole 
assembly, where his place will not be easily filled, H 
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HYDRAULIC CAPSTAN, &c., 








SECTIONAL PLAN 





WE have been favoured by Mr. Davey with the following | 


description of the machinery which we illustrate, and which was 
mentioned in his paper read before the Society of Engineers, and 
published in our last impression. 

About 150 yards inland from the shore end of the pier is 
situated the engine and boiler houses, coal-shed, and accumulator 
tower, and from the accumulator is laid a line of 3in. pressure 
pipes, extending to the end of the pier, from which line branches 
are taken off en route and connected to the various cranes, 
capstans, momentum valves, &c., and through which the motive 
power is transmitted from the pumping engines, 

At the rear of the engine-house a well was sunk for the purpose 
of obtaining fresh water for use in the machinery ; it was readily 
formed by sinking a pit and lowering a cast iron cylinder into it. 
From this well, water is pumped by means of one of Mr. Davey’s 
direct-acting pumping engines, to a wrought iron tank fixed in 
the upper part of the engine-room, and a float is placed in the 
tank which, being made to act on the throttle valve of the engine 
above named, automatically keeps the tank constantly supplied. 
From the tank, suction pipes Toad to the pumps of the main 
engines, from which the water is forced through the accumulator 
and the line of pipes to the pier machinery, 

There are a pair of horizontal high-pressure engines (illustrated 
above and on page 350) coupled. e cylinders are each 12in, 
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diameter by 2ft. Gin. stroke. The pumps are of the 
| plunger variety, with pistons each 34in. diameter. 
| are lined and the plungers covered with brass, 


iston and 
he barrels 


Gun-metal air 
| cocks are provided at each end of the pumps directly over the pipe 


connections. The pipes are 3in, diameter of cast iron, fin. thick, 
and are laid on a pipe floor extending around the engine bed. 
The valves and seats are of gun-metal, and the valves are provided 
with rubber springs to take off the shock which would arise from 
sudden closing under the high-pressure employed—from 700 Ib. to 
8501b. per square inch. The suction valves are further provided 
with gun-metal screws, by means of which they may be closed to 
retain the water in the tank. The boilers are two in number, each 
30ft. long and 6ft. diameter, with single flue tubes. Each boiler 
is set with a split a side and under flues, The tank pumping 
engine works a boiler feed pump, and an independent feed is sup- 
mg from the accumulator. e. accumulator consists of a ram 

5in, diameter, having.a stroke. of ‘17ft. working in a vertical 
cylinder and loaded to a pressure of about 800Ib. to the square 
inch, with a weight of about sixty tons. As a foundation for the 
accumulator cylinder a bed of concrete about 2ft. thick was laid 
all over the ground area of the tower. 
6ft. in diameter, under which thin packings were placed to 
‘* plumb ” the ram by, after which liquid cement was well worked 





of ballast, contained in an annular wrought iron casing 


ENCINE & BOILER 





The base of the cylinder is | 


Uy 






HOUSE 


NR 


SS 





from the cross-head of the ram, and encircling the cylinder. 
Under the weight case are placed timber bearers 2ft. thick 
as a bed for it when the pressure is off from the cylinder. 
Between the engines and the accumulator is fixed, on 
the pipes, a combined momentum and relief valve 2in. 
diameter, which consists of a mitre valve loaded against the 
pressure by means of a lever and weight. That the valve may 
readily relieve any undue pressure arising from the momentum of 
the accumulator in falling, or from its inertia in rising, a spring 
is placed under the weights to, in a measure, take off their 
inertia. The accumulator on reaching the top of its lift is made 
to close the throttle valve of the engines, and, as a further means 
of safety, is made to open the momentum valve, just described, on 
exceeding its normal stroke. 

On the line of pipes after passing the accumulator are fixed 
three 1jin. momentum valves fitted with 24in. hose unions, that 
the valves may be used as fire-cocks. One of the hydraulic capstans 
is illustrated above. These capstans are rather peculiar in design, 
and have been made for running trucks on to and off from the 
hoist, &c. They are made to run at a high speed, and are pro- 
vided with small heads for the use of ropes. There are three gun- 
metal rams coupled direct to one crank fixed on the spindle of the 
capstan-head. The slide valves are all worked from the same 





in under the base to secure a firm bearing. The weight consists 
suspended 


eccentric, which is eas shown on the drawings, 


To be continued.) 
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ICELY’S MACHINERY FOR FINISHING SHOT AND 





Mr. W. A. GILBER, of the firm of L. de Fontainemoreau and 
Co., Finsbury, has recently patented, as a communication 
from Mr. W. 8. Icely, improvements in the manufacture 
of shell and shot, and in the machinery or apparatus employed 
therefor. 

The object of this invention is toeffect improvements in the finish- 
ing of conical shellsand shot by which they are cleaned from the rough 
casting in a much more rapid and economical manner than by the 
present method of turning and planing, and the invention consists 
in forcing the shells or shot by means of an improved screw or 
hydraulic press through a series of cutter blocks constructed and 
arranged as hereinafter described. 


In our illustration Fig. 1 is a plan, Fig. 2 a front elevation, Fig. 3 


d Fig. 4 is a horizontal section. It will 


a side elevation, an 


seen that the machine is constructed with three columns bolted to | 


the cast iron bottom plate and to the top plate in which works the 
screw of the press. At the base of each column is a lever rest A, 
and acutter block. The cutter blocks are marked A, B,C; the 
lever rests and cutter blocks move round the columns, and thus 
may be brought as required to the centre of the press exactly 
under the screw. The first cutter block A is fitted with round 
cutters (one of which is shown Jetached on a larger scale in plan 
and elevation at Figs. 5 and 6), which serve to cut longitudinal 
grooves on the circumference of the shell or shot; the secend 
cutter block B is provided with curved cutters in order to take off 
the projections left by the first cutters. Fig. 7 is a plan, and 
Fig. 8 an elevation on a er scale of one of these cutters de- 
tached. The third cutter block C is fitted with three or more 
curved cutters, so arranged that their abutments shall correspond 
— the centre line of the spiral feathers or buttons on the shell 
or shot, 

Underneath the screw of the press is a movable centre ; this 
movable centre is supported by the chain which descends from 
the guide pin of the screw at one side, and is connected to the 
press on the other side by the tackle ; the endless screw and worm 
wheel serve for working the screw of the press; large fast and 
loose pulleys are p! at one end of the shaft of the endless 
screw, the other end of the shaft pe | pam with small fast 
and loose pulleys, as seen in Figs. 1 an 





Fig. 9 is a detached elevation showing the guide bar Z, which | 


is attached to the col at DD. The operation of the machine 
is as follows :— 

The three lever rests a, a, a, are bro 
machine as seen in Fig. 4, and a shell p! thereon; the first cutter 
block A is then turned round to the centre underneath the lever 
rests ; the movable centre is raised by hauling taut the tackle and 
fastening the same to the main chain—or a weight may be hung on 
the fall—by which Se the shell is fixed between the mov- 
able centre and the chuck on the main screw of the press—or on 
the ram of the hydraulic press when used—the lever rests a, being 
thus relieved of the shell, are turned out of the way. The machine 
is started by the large pulleys, and the shell will be forced through 
the first cutter block A, and will be cut with longitudinal grooves 
all round by the round cutters. 

The tackle must now be slackened and the main screw run up 
by the small The cutter block A must be moved away, 
and the shell hauled up again and placed on the lever rests; the 
centre should then be lowered a little, the cutter block B brought 
into position, and the tackle hauled taut and fastened as before. 
The press is again 
cutter block B, by which means the projections left on the shell 
y the cutters of the cutter 
B. The same operation is repeated 


block C, the cutters of which smoothe and finish the shell, 
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The guide bar Z, shown detached in Fig. 9, serves to give the | 
shell a lateral motion corresponding with the centre line of the 
buttons thereon and the abutments of the cutters of the blockC, by 
which means any inconvenience from a ridge being left by the 
cutters in the case of button shells is obviated. When ribs are | 
formed on the shell the ridges may easily be taken off by 4 file. 
The invention affords a very simple and rapid mode of turning» 
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In the face of the present extraordinary price and uncer- 
tain supply of fuel it is the duty of the technical journalist 
to draw attention to any plan proved by practice to afford 
some relief. The Ensor continuous kiln is now employed 
at the Pool Works, Woodville, for burning salt- and 
fire-bricks ; at the Templeton Silica Works, Pembrokeshire, for 

fire-bri and is used Tamar Fire 


Builders’ 


employed, such as those of the 
forms, nearly nine-tenths of the heat pass off into the air 
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up shell, and is worth the notice of artillerists, 
are required, as 


shot and shell one or two cutter blocks onl 
will be obvious from the nature of the material. 

This invention is also applicable for turning up other plain 
metal bodies, and also for cleaning out holes instead of boring them, 
in which case the cutters must be arranged around the screw or 
ram as male cutters. 


KILN, 


Section THRO’ C.D, 






NN OF CHAMBERS 


unutilised, and yet creating such a nuisance that their erection is 
always opposed by adjacent holders of house property. The cele- 
brated Hoffmann kiln, already described in our pages. (see THE 
ENGINEER, December 3rd, 1869), has effected a revolution in this 
direction, and, for bricks and lime, the economy of fuel it produces 
probably approaches the uttermost limit. As 

wares more —— than bricks, == as ~*~ 4 
glazed pottery, blue terra-co and china, its peculiar- 
Snethod of feeding the fuel into and amongst the incandes 
cent goods is attended with drawbacks. In the first place 
they get discoloured by the direct contact with the fuel, 
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and there is also said to be a difficulty in retaining the 
heat sufficiently long for the best fire-bricks and the South Wales 
silica bricks, Direct contact of the fuel, or even only just in 
the draught, would evidently also be likely to lead to adhesion with 
surface glazes in a state of flux. 

The present kiln is substantially an adaptation of the principles 
brought into general notice by Mr. F. Hoffmann, the distinguished 
Prussian engineer, modified with a view to their application to 
other ware than common bricks. Internal feeding is discarded, 
and the old plan of external fire holes being resumed, the fire 
gases from a pair of opposite fire holes are led along a flue before 
coming in contact with the goods. By this the stain and the 
** flash,” as also deposit of dust caused by direct contact of the 
fuel and play of the flame, areavoided. In order to intensify the 
action of the fire gases the current is further retarded, and 
by this modification it is stated that the best Stourbridge fire- 
bricks were then melted down in the kiln worked by the Templeton 
Silica Company. 

As regards the economy of fuel, we should say that it must be 
less than in the Hoffmann kiln, especially as larger coal has to be 
employed on the grates. Compared with common detached kilns, 
the inventor claims as much as 75 per cent. in burning 
fire-bricks and terra-cotta ware, with salt-glazed ware five-sixths 
as compared with ordinary down-draught kilns. 

Fig. 1 indicates a sectional elevation of the kilns, showing two 
apie chambers. Fig. 2 is a developed section of a series 
of connected [chambers forming part of a kiln consisting 
generally of from twelve to twenty compartments. The sec- 
tion through the fireplace is denoted by CD in Fig, 2, and the 
section showing the perforated partition on one side of the fire- 
place by AB. It will be seen that each unit or separate compart- 
ment of the whole consists of a chamber for the ware to be burnt, 
which is made to rest on a perforated floor. At the top of the 
chamber is a hole, closed or not, as may be required, by a plug or 
sliding slabs, and leading to the main flue communicating with the 
tops of all the chambers. Each one is provided with a damper, so 
that communication can be cut off between any particular chamber 
and the chimney. In chamber No. 4 the fire is burning, the fire 
gases being led alternately up and down through a number of 
chambers (not shown), and thence through the last chamber into 
the chimney, thus preparatively heating therein the goods with 
which they are pro before their own fires are lighted. In 
chambers Nos, 1 and 2 the goods are being cooled down by air 
from the atmosphere flowing from above through the hole in the 
main flue and the hole in the top of the chambers. The air thus 
heated is led through other chambers containing the green ware. 
Chamber No. 3 is not working at all, being entirely closed up, and 
the goods left to cool slowly by themselves, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 








PROFESSIONAL FEES, 


Sir,—In your number of the Ist inst. I observed an able article 
on ‘‘ Professional Fees,” and am rather disappointed at not seeing 
any letters from correspondents stating their views on the subject. 
Iam the engineer and manager of a gas company, also a water 
works company in the same town, and the question I should like 
decided. ‘‘ As resident engineer,” I have designed, reconstructed, 
and extended both companies’ works, and carried out all under my 
own personal superintendence. Am I entitled to 5 per cent. com- 
mission as well as my salary? I may add that I am my own 
draughtsman. INQUIRER. 


TRIALS OF THRASHING MACHINES AT CARDIFF. 

Sir,—On looking over the report of the above trials just pub- 
lished in the “ Royal Agricultural Society’s Journal,” it appears 
that after the actual thrashing trial was over each machine was 
tested as to the horse-power required to drive it empty. A 
rather prominent comparison is made on page 415 between the 
power required to drive our finishing machine empty and that of 
Messrs. Gibbons. The following statements will, we think, explain 
why our machine in the finishing class ran unduly heavy :—It was 
found after the trial that our drum bearing on the driving side 
was excessively hot, and on examination the next morning it was 
ascertained that the cotton used for the syphon lubricator was 
completely drawn into and wound round the journal, of course 
stopping the supply of oil, and causing the brass itself considerably 
to cut and score—a sufficient reason for heavy running. 

To prove the accuracy of our statement we may mention that 
our non-finishing machine, wen tested empty, only required 4'64- 
horse power, as against 8°05 for the finisher, the only difference 
of any kind, either in construction or size of parts of the two 
machines, being, the one had our separating screen, the other had 
not ; and that this screen should require 3*41-horse power to drive 
it empty would be absurd, when a lad can easily turn it at the 
required speed by hand. In one case from the above mishap we 
are shown to run the heaviest, and in the other we are shown to 
run, within a few fractions, the lightest of any of the machines 
tested. NALDER AND NALDER (Limited). 

Challow Ironworks, Nov. 18, 1872. 


AERO STEAM ENGINES, 

Srr,—I have read with much interest the ‘‘ Remarks on the 
Theory of Air and Steam Engines,” by Professor Rankine, which 
appeared in your issue of November Ist. Nothing can be clearer 
than the principles he enunciates as governing the construction 
of any heat engine so as to obtain the utmost efliciency from it, 
and he justly observes, ‘‘ The most efficient engine of all, theoreti- 
cally, would be one in which nothing but dry air was employed.” 
Practical difficulties, such as he describes, prevent this; but 
inasmuch as he adds, “‘On the other hand an engine, worked by 
steam only is liable to fall considerably below the calculated 
theoretical efficiency,” it is but reasonable to suppose that it would 
be advantageous to work air and steam conjointly, thereby 
obviating these practical difficulties incidental to the employment 
of the former, and increasing the efficiency due to that of the 
latter. 

The conclusion at which the Professor arrives is that it is 
worth while, in what have lately been called aero steam engines, 
to carry this experiment further than has hitherto been done in 
the direction of the introduction of large quantities of 
coinpressed air. Let us see how far practice has justified this 
conclusion. One of the most complete trials which has ever 
taken place with an aero steam engine was made August 
3rd and 4th, 1869—the engine constructed as Warsop’s-—with the 
same weight of coal and under similar conditions in all respects : 
Under steam, 17,825 revolutions on a Prony brake ; under 
steam and air, 22,815 revolutions on a Prony brake, showing a gain 
in duty of about 28 percent. And it is worthy of remark that the 
amount of air injected into the boiler—about 13 per cent. of the 
whole cylinder consumption—was larger in proportion than has 
ever been tried in any other case, the amount of air pumped in being 
71°82 cubic inches, the cylinder consumption being 529°1 cubic 
inches for one revolution of crank shaft. The average mean boiler 
poe throughout the trial was 4741b. per square inch (say, 

our and one-tenth atmospheres), at which pressure, according to 
Regnault, one cubic inch of water would generate cubic inches 
of steam. The cylinder consumption, as above stated, of the com- 
bined vapour being 529°1 cubic inches, of which the air formed 
71°82 cubic inches ; a difference of 457°28 cubic inches remains to 
be made up by steam from the boiler, which would require 


1°0823 cubic inches of feed water to be injected, at each revolution 
of the crank shaft, for its generation. eg ome | to the best 
authorities, the weight of 10883 cubic inches of feed water equals 
*62 oz.; the weight of 71°82 cubic inches of compressed air at 4741b, 








per square inch—atmospheric air being taken at a temperature of 
62 deg. Fah., and at 29°92in. mercury—equals ‘21 0z., that is to 
say, the weight or mass of air introduced per revolution was about 
one-third that of the feed water. 

Now Professor Rankine in his remarks deals with an assumed 
case of five atmospheres (or about 60 lb. per square inch), and finds 
by calculation that a mass of air introduced at each revolution 
equal to about one and one-third times the mass of the feed water 
employed, is a proportion consistent with the conditions indicated 
by theory. Whether this result be or be not absolutely exact it is 
unnecessary here to inquire, but the practical trial above described 
strikingly confirms the justness of the Professor’s main conclusion 
with regard to the increased efficiency likely to be attained by the 
introduction of large quantities of compressed air, Ihave entered 
thus far into the question, because I am aware that his remarks 
and deductions have been called in question at some length in an 
article by one of your contemporaries on “‘ Aero Steam Engines,” 
dated Nov. 8th ; and although the Professor requires no assistance 
in vindicating the accuracy of any theory he may have maturely 
considered and advanced, it may be satisfactory to him to find 
that the soundness of his general conclusions is strikingly cor- 
roborated by the stubborn evidence of practical test. Of the 
collateral advantages due to air injection, viz., promotion of circu- 
lation of water in steam boilers, obviation of priming, and diminu- 
tion of incrustation to a very considerable extent, it is unneces- 
sary to say more than that they have been well ascertained by 
practical experience. TREVENEN HOLLAND, Lieut.-Col. 

Tremayne, Upper Norwood. 
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PRIZE FOR SAFETY VALVES. 

We have been asked by two or three correspondents for in” 
formation concerning a prize offered for safety valves; we 
therefore make all the information we possess on the subject 
public in the shape of the following notice extracted from the 
Nautical Magazine :— 

The editor of the Nautical Magazine hereby offers a reward of 
one hundred pounds (£100), for the best Jin. spring safety valve 
suitable for high-pressure marine boilers. The conditions are as 
follows, viz. :— 

1, All drawings to be full size, coloured, and mounted on 
calico ; and to be accompanied by a printed form, which can be 
obtained at the office of the Nautical Magazine, 15, Great Queen- 
street, Lincoln’s-inn-fields. 

2. All drawings to be marked with a nom de plume, or a device, 
in the bottom left-hand corner, The inventor’s name is not to be 
communicated or to appear until after the provisional declaration 
is given. (See par. 6.) 

3. All drawings to be sent to the editor of the Nautical Maga- 
cine, 15, Great Queen-street, Lincoln’s-inn-fields, W.C., on or 
before the 31st December, 1872. All drawings are to be under 
cover, marked outside “‘Safety Valves,” and sealed, so that they 
cannot be seen until opened. All will be opened on the same day. 

4, The valve is to be under lock and key, and is to fulfil in 
the best degree the requirements of a locked-up Government valve. 

5. It must be provided with proper facilities for easing, Kc. Xe. 

6. The decision will be provisionally declared upon the merits 
of the drawings ; and as soon as possible after the 51st December. 

7. Three months will be allowed from the date of the provi- 
sional decision for such of the other competitors who have, sent in 
drawings to challenge it. 

8. The inventor of the valve selected shall undertake at his own 
expense to provide, according to the drawings, a complete valve 
for trial. 

9. The final decision will be given, and the award will be paid, 
within a month of the actual trial of the valve, 

10. The editor of the Nautical Magazine will appoint a com- 
mittee of three gentlemen to report on the drawings, and to test 
the valve selected. 

11. The decision of the said committee to be final on all points, 
and to be absolutely without appeal. 

12. The sum of two pounds must be sent with the drawings as 
an earnest of bond fides. 

13. The receipt of the drawings and the award will be an- 
nounced in the Nautical Magazine. 

14. Gentlemen sending contributions for this prize should cross 
their cheques, Birkbeck Bank. 


PATENT LAW IN JAPAN. 


JAPAN is a progressive nation. In May last the first law 
of patents for that country was promulgated. At the 
request of Mr. Bennett Woodcroft, Lord Granville has 
procured and furnished our Commissioners of Patents 
with a translated copy of the law, which is as follows :— 

Henceforward exclusive permission to trade in newly invented 
articles of all kinds whatsoever will be granted to the inventors; 
in consequence whereof, should any person residing in any part of 
the country be desirous of obtaining such exclusive permission, 
the application shall for the present be made to the Home-office, 
in accordance with the regulations which follow. 

Patents shall be granted for a term of years to all persons who 
increase the conveniences of life, who newly invent any chemical 
apparatus, machinery, utensils, or furniture, weapons, woven 
fabrics, et cetera, or who improve existing furniture or utensils, 
The term of years shall be fifteen years, ten years, or seven years, 
according to the value of the invention. 

Any person desirous of obtaining a patent shall send in his 
application to the local authorities of the district in which he 
resides, accompanied by a description, drawings, &c,, which shall 
be forwarded to the Home-office, and the Home-office shall issue 
the patent. 

The objects of the invention or the improvement shall be care- 
fully drawn in cross-section and plan, and in the case of machinery 
the parts must be numbered or lettered in accordance with the 
description, so that everything may be clearly comprehensive at a 
single glance; and the seals of the inventor and of his surety must 
be attached to the drawings. Models may be furnished of articles 
of which drawings cannot easily be made. 

When the document containing the patent is issued by the 
Home-office the local authorities shall deliver it after having 
obtained a receipt from the inventor and his surety. 

A duty of five rid (£1 1s, 3d.) shall be paid annually in advance 
during the period for which the patent. is granted inta the hands 
of the local authorities. ‘he duty may be increased or diminished 
according to the nature of the invention. The amount shall be 
forwarded to the Home Department as soon as it is collected. 





No duty shall be paid until six months have elapsed from the | 


granting of the patent, that period being allowed for the inventor 
to try whether the sale be remunerative, and when he has ascer- 


tained that it is remunerative he will pay in one year’s duty to the | 


local authorities. 
If from the trial made during the first six months the sale turns 
out to be unremunerative the application may be withdrawn at 


the option of the patentee, but in case such application be made | 


after the expiration of the six months, the duty for one year 
already paid in advance will not be returned. The applications 
sent into the Home-office will receive consideration according to 
priority of arrival. 

Where the invention of another has simply been improved, the 


og eye must distinctly state the name of the original inventor | 


the nature of the improvement. Where the invention in 
respect of which an application is made resembles a prior invention 
by another individual. 
the points of difference niust be clearly laid down in the applica- 
10n, 


but actually differs in construction or use, | 


Nov. 22, 1872. 
No wr will be nted for articles of general convenience, 
though the inventor be known beyond the possibility of mistake, 


and be yet alive, if the invention has been in general use for 
several years previous to the application. 

Separate patents will not be given to each individual who may 
have combined with others to produce an invention, but a single 
patent will be issued in the name of all the partners of the com- 


pany. 

The owner of a patent may freely e of it for such sum as 
seems fit, during the iod for which it has been granted ; and 
both parties shall wake Geilliection to have the fact endorsed upon 
the patent. The patentee is at liberty to establish branch shops 
in his own name, or to teach others how to make the articles 
patented by him. Should the patentee die before the patent 
expires, he may leave the patent to a relation, but application 
must be made to have the transfer endorsed thereon. 


The Home-oftice shall publicly notify in each case that a patent 
has been granted to such and such a person, of such and such a 
place, giving also the names of the department, province, and the 
seat of the local authority, in consequence of his having invented 
such and such an article. Should the patentee incur such losses 
during the term of years as he is unable to make good, if the article 
after due inquiry is found to be of indispensable public necessity, 
an extension may be granted. Each separate article must bear 
the words ‘‘ by Government sanction,” together with the name of 
the inventor. Fines shall be imposed on persons who fraudulently 
make use of a patentee’s name, or who, not being in the enjoy- 
ment of a patent, make use of the term “‘by Government 
sanction.” 





New ARTESIAN WELLS IN Paris.—In spite of all that has been 
done for the supply of water to Paris, the means are still insuffi- 
cient, and although money is not too plentiful in the city coffers, 
the Prefect, at the instance of M. Belgrand, the engineer-in-chief 
of the water supply and sewers, has directed that the two pro- 
jected artesian aeons on the Place Hébert and the other at 
the Butte aux-Cailles—shall be proceeded with as rapidly as pos- 
sible. These new works cannot fail to add important experiences 
on the subject which was so curiously illustrated by the sinking 
of the great Passy well, and the details of which were given at 
length in the columns of THE ENGINEER in the month of August in 
the present year. At the same time the Prefect is engaged in 
seeking the means of continuing a certain number of the principal 
sewers of ths city. 


Bamsoo Paper.—The Consul-General at the Havana has 
recently called attention to the enormous quantities of fibrous 
vegetables which the island of Cuba produces. Some papermakers 
have made experiments, it is said with success, on the fibre of the 
bamboo, and on some of the creeping plants indigenous to the 
island. The bamboo has been devoted to the service of literature 
as long as the papyrus itself. More than 2000 years before the 
Christian era the conquerors of China signalised the establishment 
of anew dynasty in the Flowery Land by a conflagration of the 
national records, These documents were written on plates of 
bamboo, How far they went back takes us almost beyond the 
Flood! The dynasties of Yu, Chang, and Chea had inscribed 
their records on bamboo plates for a thousand years before their 
barbarous destruction under the reign of the Thsin kings. Books 
of this primitive nature may be seen among the curiosities in the 
King’s library at the British Museum. But to use the plant, not 
as wood, but as paper, to tear asunder the durable and jagged 
fibres only that they may be felted together in a finer and closer 
union—to supersede the toil of the chiffonnier by that of the cane- 
cutter—is a new application of an old material. It would be of 
great utility to those who are making experiments of this nature 
on the utilisation of the vegetable fibre to make themselves 
acquainted with the mode and materials of manufacture now used 
inJapan, Paper, in that wonderfulisland empire, serves purposes 
unknown in literary Europe. It is hard as papier mache, or soft 
and delicate as cambric. It is there used for manufactures as 
diversified as they are numerous, 


IMPROVEMENTS AT BOULOGNE-SUR MER.~An English company 
has been registered having for its object the building of a new 
town on the Chatillon Cliff, Boulogne-sur-Mer, comprising between 
800 and 900 houses, an hotel, gas and waterworks, a railway and 
tramway to connect the Calais and Paris station of the Northern 
Railway of France and the old town with the new town and pier. 
The cliff and foreshore will be laid out in a series of terraces, on 
which will be constructed ornamental villas and houses, nearly all 
having sea views, having at the base a grand parade and espla- 
nade, with the rear laid out in gardens, pleasure-grounds, and 
places of recreation. The hotel, of 200 rooms, will occupy the central 
position on the esplanade, facing thesea, and will comprise anexten- 
sive arrangement of baths of every description, and be fitted with 
all modern conveniences, The system of tem da will be arranged 
in such a manner that every house will communicate with the main 
sewers. The waterworks will provide an efficient supply of pure 
spring water, with constant high service to every house. The town 
of Boulogne has at present a population of over 55,000 inhabitants, 
which is rapidly increasing each year; the necessity for further 
accommodation for the many thousands of strangers annually 
visiting the town is notorious; the proposed site is most favour- 
able for sea bathing, ample arrangements for which will be pro- 
vided. The proposed undertaking will to a certain degree meet 
these requirements, The principal promoter of the undertaking 
in London is Mr, Mehl, a merchant in the City. A meeting of 
those interested in the scheme was held at the company’s offices in 
Gresham House on Thursday. From the statements made it 
appears the project is progressing satisfactorily. M. Faucheux 
d’Humy, the originator of the project, has been appointed the 
principal contractor for the entire works. Mr. Wilson, C.E., of 
Great George-street, is the engineer to the company. 


New Bast FURNACES NEAR LEEDS.—The output of pig iron 
in the West Riding district will shortly be greatly increased by 
the erection of two large new blast furnaces which are very 
nearly completed by the West Yorkshire Iron and Coal Com- 
pany. The company are now the owners of five of the largest 
furnaces in the district. The two first furnaces were built 
in 1868, and opened in the month of July. These were followed 
by a third, which has been in blast for some time, and two new 
ones have almost reached that state of perfection that they will be 
blown in very shortly. The new furnaces are perfect models of 
design and completeness, They, like the first three, are worked 
by hot blast ; the gas is utilised and used for heating the boilers 
which provide the steam for blowing. The furnaces are fitted 
with close tops, and are almost smokeless, Two pneumatic hoists 
are provided for raising the ore, coke, &c., to the top of the 
furnaces, The company for the most part burn their owncoke. At 
Tingley, about a mile and a-half distance from the furnaces, a very 
| large number of ovens are kept constantly going ; but although a 
| number of new ones have been built, additional ones are neces- 
sary. Accordingly sixty new ovens have just been commenced 
| near to the furnaces, some of which are in a forward state. The 
company have also just entered into a contract to erect fifty new 
houses near to the ironworks for their workmen, of whom about 
= eat ts about the furnaces, In ‘Tacley Pad onc 
| which is at the com 's own pits at Tingley, quantities 

are obtained from No: Linoclmahiees where the company are the 
| lessees of a quantity of ironstone on the estate of the Earl of 
, Yarborough. The supplies from the Lincolnshire district will 
shortly be augmented the opening out of additional mines. 





| Se Siding atts che bats abtatie le hcing pu op ieamieaion tbe 
new sidi ith six ils is bei ut up so as w the 
| com) the = traffic created by 


better and provide for 
the blast furnaces, Close t> the works a new pit is being sunk by 
| Mr. Holloway, of Gildersome, which will greatly add to the pros- 
| perity of the district, 
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RAILWAY MATTERS. 


Mr. W. Watson, Chief Storekeeper Punjab Northern State 
Railway, is said to have been appointed State Railway Storekeeper 
_ to the Government of Indi 

FoLLowinc the example set by the London and North-Western 
and Great Northern Railway companies, an order has been issued 
by the general passenger superintendent of the North-Eastern 
Railway Company to the effect that foot-warmers are to be sup- 
plied, not only to the first and second-class carriages, but also to 
the third-class compartments as well. 

* Tue Yorkshire Post hears from Wolverhampton of an escape 
from what might have been a fearful railway accident. The axle 
of one of the trucks of a train on the Great Western Railway 
broke, and some of the trucks left the rails and blocked the sides. 
was due. The driver of the goods train went to meet 
it on his disengaged engine, waving a red light. It attracted the 
attention of the driver of the express, and stopped the train. 

In May last the Swiss Society for the Observance of the 
Sabbath-day offered a prize for the best essay on Sunday railway 
traffic with a view to its diminution. The Swiss Times states that 
up to the time fixed for ther tion of titive essays only 
eleven had been received, most of them from Belgium ; since then 
another dozen have come to hand, all bearing the postmark of 
Zurich. The jury which is to pass judgment on these productions 
consists for the most part of engineers and merchants from various 
cantons, with M. Fraisse, of Lausanne, as president. 

THE report of the Buenos Ayres Great Southern Railway Com- 
pany (Limited) directors states that the length of line open for 
traffic during the past half-year was 106 miles, as compared with 
seventy-one miles in the corresponding period of 1871. The Las 
Flores extension, which connects the important centre of Carmen 
de Las Flores with the terminus of the Salado line has been com- 

leted, and was opened for public traffic on the Ist of July last. 

e total length of the two extensions is seventy-five miles, made 

at a cost, including interest during construction, of £5000 per mile. 

The share capital authorised was £310,000, and the difference 

between this amount and the actual cost was being provided by 
the issue of 6 per cent. permanent debenture capital. 


AN agreement that has been for some time in negotiation 
between the = oe and Ogmore and Great Western companies 
has been ratified by the respective boards, and for it parliamentary 
sanction will be sought in the coming session. The Great Western 
Company is to guarantee 6 per cent. dividend in perpetuity upon 
the stock of the Llynvi and Ogmore Company. "Al in 
traffic over the Llyni and Ogmore system will go to the shareholders, 
less 50 per cent. for working expenses, for ten years. The estates 
served by the Llynvi and Ogmore Railway comprise 200 acres of 
freehold and acres of leasehold coal and ironstone, of various 
descriptions, to the estimated amount of 360,000,000 tons of coal, 
of which 85,000,000 tons can be worked and drained by the present 
pits and machine The ironstone is estimated at many millions 
of tons, and includes about 7,000,000 tons of black band ore. The 
whole works a thirteen collieries, nine blast furnaces, 115 
puddling and mill furnaces, four forges, and seven rolling mills. 
Special care is taken to provide ample accommodation for the 
traffic of the district. 

THE eastern counties are busy with a long list of railway pro- 
jects, Application is intended to be made to Parliament next 
session for power to incorporate a company for the construction of 
a line from Wisbech to Upwell ; another, the East Essex Railway 
Company, contemplates the construction of a line from Weeley 
to Tendring, St. Osyth, and Clacton-on-Sea. Portions of the 
authorised Mistley, Thorpe, and.Walton and the Thorpe and 
Great Clacton lines wigipallp tor to be vested in the new company, 
and the companies originally formed for their execution are to be 
dissolved. Working agreements are proposed with the Great 
Eastern and the Tendring Hundred companies. The Ipswich and 
Felixstow Railway ase pet contemplates the construction of a 
line from the Westerfield station of the Great Eastern to Felix- 
stow. The Louth and Lincoln Railway is making considerable 
progress. Several rather formidable engineering difficulties occur 
on this line. Thus, at South Willingham there is a tunnel of con- 
siderable length. At Stenigot, one of the highest Wold hills, 
there is also a tunnel 900 yards long, bored through sandstone and 
chalk, The district about Donington-on-Bains abounds in iron- 
stone, The ironstone is similar in dip and sos to that worked 





on the Earl of Yarborough’s estate at Claxby ; in some instances 
the mineral crops up to within 2ft. or 3ft. of the surface. It is 
estimated that the ironstone beds will produce 9,000,000 tons of 
ore per square mile, while the stone yields 32 per cent. of iron. 

Amonc the new schemes to be submitted to Parliament, says the 
Railway News, is one for completing the inner circle by a new line 
of railway starting from the Metropolitan station at Brompton, 
and effecting a junction with the Metropolitan at Farringdon-street. 
The route of the proposed line would be along the Brompton-road 
to Knightsbridge, with a station near Tattersall’s, then passing 
along by Piccadilly, partially under a portion of the Green Park, 
to avoid disturbing traffic, to Regent-circus, where will be a large 
station, with accommodation for the Midland, Great Western, 
Great Northern, and North-Western companies, making this in 
effect a central railway station for the metropolis. From 
Regent-circus the line would pass north of Leicester-square, 
—- some low class properties in St. Giles and Bloomsbury, 
and along the south side of Holborn to Lincoln’s Inn-fields, where 
would be a station, with wide and much needed approaches at 
Great Turnstile to the New Law Courts. From Lincoln’s Inn the 
line would continue to the junction with the Metropolitan at 
Farringdon-street ; thus completing the inner circle, and making 
the Metropolitan a system complete in itself. The line will pro- 
vide a convenient thoroughfare between Holborn and the New io 
Courts through Great Turnstile, and it is understood that the 
Chancellor of the Exchequer has expressed himself in favour of the 
scheme. _ If this plan is adopted it will render unnecessary the 
construction of the Charing Cross and Euston line, as it will give to 
the northern lines a central station at Regent-circus. The estimate 
for the whole work will, it is stated, be slightly over £2,000,000. 
Though not promoted by the Metropolitan, it is understood that 
the scheme will have the support of that. company. 

THERE has —_ been a coupes 4 for connecting Chatham Dock- 
yard with the railway re of the country. Large quantities of 
iron plates for shipbuilding, ponderous armour plates, and other 
materials for use in the dockyard, arrive by railway from various 
parts of the country. These have to be conveyed with much toil, 
expense, and consumption of time, by road vehicles from the 
Chatham station of the London, Chatham, and Dover Railway to 
the yard. For years past there have been projects for cti 


NOTES AND MEMORANDA. 


Coat was discovered near Newcastle in 1234, and first dug at 
that place under a charter granted the town by Henry III. It was 
first used about 1280. Dyers, brewers, Xc., eon to consume it 
extensively in 1350. In consequence of an application from the 
nobility and gentry, Edward L., in 1398, published a proclamation 
against it as a public nuisance. It was impo from New- 
— to London in 1350, and was in general use in the metropolis 
in q 


M, oper of Paris, has devised a method ae photographic 

rinting which consists in impregnating paper with ferroprussiate, 
y which it is rendered ale to light. The drawing, which is 
made on tracing paper, is laid upon the sensitive paper as 
a negative and exposed to light, after which the sensitive paper is 
washed in water, when the copy is found produced thereon in 
white lines on a blue ground. the use of a tannin solution, 
= ground can be changed from blue to black, the work remaining 
white, 

MM. RABUTEAU AND PAPILLON have called the attention of the 
French Academy to the influence of the silicate ef soda, or water 
glass, on alcoholic fermentation, that of urine, milk, and the 
action which gives rise to the essence of bitter almonds. Silicate 
of soda, like borax, in a certain quantity hinders all manifestation 
of the agents which produce putrefaction; while, being much 
more — than borax, a smaller amount is required to produce 
the desired effect. On the superior animals the silicate exercises 
a poisonous action much more pronounced than that of 
borax. Two grammes of borax will not kill a dog ; one gramme of 
silicate carries sure death. The substance, in brief, from its nature 
is of peculiar value in suppressing the development of the infec- 
eo or ee germs to which a large number of diseases may 

trace: 


In connection with the coal trade of this country, the history 
of the coal trade of the United States furnishes the most striking 
evidence of its rapid progress in that country. Previous to 1820, 
the year in which coal mining commenced, there were very few 
factories and workshops, no railroads, and almost no steam 
vessels in the United States. Since that date manufacturing 
establishments have sprung up in almost all directions with 
a, thus creating a demand for fuel’ The following 
table, showing the progress of anthracite coal mining in Pennsyl- 
vania, indicates also the progress of the country generally in 
manufactures and wealth. The total production of coal during 
1820 was 365 tons; 1830, 174,734 tons; 1840, 864,479 tons; 1850, 
3,358,899 tons ; 1860, 8,513,123 tons; 1870, 15,849,899 tons ; 1871, 
15,113,407 tons, The production in 1872 promises to be larger 
than in ony seoite year—the total production for the year up 
to September 21st being 14,133,173 tons, against 10,120,784 for 
= corresponding period of last year, being an increase of 4,012,389 

ns, 

SAMUEL WHEELER was the most eminent ironsmith of his time 
in the United States, and probably equal to any in the world. 
During the Revolution, General Washington desired to put a chain 
across the Hudson River in order to stop the ships of the British. 
He happened to mention this one day in the presence of General 
Mifflin, saying, ‘‘I wish much that I could get a chain made ; but 
that is impossible.” ‘‘I think,” said the other, ‘‘ I know 1 man who 
can’ make such a chain.” “Who is he?’ “‘ Sam Wheeler, a friend 
and townsman of mine,” replied Mifflin. ‘‘I should like to see 
that man,” said i m earnestly, ‘‘ He is here now in the 
army,” said Mifflin ; and sending a messenger to him, Mr. Wheeler 
soon presented himself. ‘‘ I wish a chain made,” said Washington, 
**to put across the river to stop the British ships. Can you make 
it?” “*Ican.” ‘Then I wish you to do so.” ‘I cannot do it 
here.” ‘‘ Then,” said Washington, ‘‘I cheerfully give you dis- 
mission from the army. Badly as we want men. we'cannot afford 
to keep such a man as you.” Mr. Wheeler made the chain. It 
was hauled in links across New Jersey, was hung, and did good 
service. It was cut ultimately by building a fire about a link, and 
then using a chisel and sledge-hammer.—Scientific American. 


IN a communication by Professor Tacchini, one of the members 
of the new society of Italian spectroscopists, to the Paris Aca- 
demy, he remarks that since the 6th of May he has found 
magnesium to be unusually abundant in certain regions of the sun, 
some of these being very extended, comprising ares of from 12 deg. 
to 168 deg., whereas preceding observations gave no arcs larger 
than 66 deg. Continuing his aeration to the 18th of June, he 
was able to recognise the presence of magnesium round the entire 
limb—that is to say, the chromatosphere was completely invaded 
by the vapour of this metal; and although the flames of the 
chromatosphere were very marked and brilliant, there was a 
decided absence of protuberances. The more marked and-brilliant 
the flames were, the brighter and wider appeared the magnesium 
lines. Very brilliant and characteristic flames were observed at 
288 deg. A bright facula, as anticipated by Tacchini, was found 
strictly on the limb of the sun. The granulations were very 
distinct, and the number of small facule was in exact agreement 
with the ae of magnesium. On several occasions the vari- 
ation of the width of the lines accorded perfectly with the variation 
of the luminous intensity of the chromatospheric flames observed 
at the place of the lineC. At the latest dates a great abundance 
of magnesium still continued, although not around the whole limb; 
and the observations proved, not that local eruptions took place, 
but rather complete expulsions—that is to say, a mixture of certain 
metallic vapours with the chromatosphere, extending over the 
entire surface of the sun, which consequently would appear to be 
still in a us state. Several persons had remarked to Tacchini 
that the light of the sun did not appear to present its ordinary aspect, 
and the observations made at the Italian observatory seemed to 
verify this statement, the change probably being due to the 
presence of magnesium, 

Some interesting notes on early chemistry have appeared in 
Nature. From them we collect the following as to iron :—‘“‘ Iron 
was not in common use till long after the introduction of copper. 
It is fur more difficult to procure, because it is not met with in 
the native state, and the a pointis very high. The metallurgy 
of iron is more complex than that of copper, and when obtained it 
is a more difficult metal to work. According to Zenophon the 
melting of iron ore was first practised by the Chalubes, a nation 
dwelling near the Black Sea; hence the name Chalups (ydawy) 
used for steel, and hence our word chalybeate applied to a mineral 
water containing iron, Steel was known to the ancients, but we 
do not know by what means it was prepared ; it was tempered by 
heating to ess and plunging in cold water. According to 
some, kuanos (xvaves) ameiiieet by Homer was steel ; but Mr. 
Gladstone prefers to conclude that it was bronze. Iron was known 





the dockyard and the Gunwharf with the railway by means of a 
branch railway. No fewer than three schemes have been under 
consideration, and for one an Act of Parliament was passed; but, 
probably from the peculiar position of the railway company, 
nothing has been done. Now it seems likely that the connection 
will be made through either the South-Eastern Railway or the 
London, Chatham, and Dover Railway. The former company 
seek to extend their line from the Strood station across the 
Medway to traverse Rochester and Chatham, and enter the Gun- 
wharf and the dockyard, thus placing Woolwich Arsenal in direct 
communication with the Government establishments in Chatham, 
and also forming a connection with the general railway system. 
The company would also, by this scheme, probably recover much 
of the Chatham trade, which it has lost by the establishment of 
the London, Chatham, and Dover line, But the latter compan 
have also given notice of applying for powers te make a branc 
from near the New Brompton station into the dockyard, the old 
spe revived, Thus a lively contest between the companies may 
expected in the coming session of Parliament; and by the one 


company or the other the greatly desired branch to the dockyard, 
&e., will doubtless be at length made.—Zimes, 





at least 1537 B.c. It was coined into money by the Lacedwmonians, 
and in the time of Lukourgos was in common use. It was used in 
the time of Homer for certain cutting instruments, such as wood- 
men’s axes, and for ploughshares, Its value is shown by the fact 
that Achilles proposed a ball of iron as a prize for the games in 
honour of Patroklos, Neither iron money nor iron implements of 
great antiquity havebeen found, because, unlike the other metals of 
which we have spoken above, iron rusts rapidly, and soon compara.- 
tively disappears. No remains of it have been found in Egypt, yet 
Herodotus tell us that iron instruments were used in building the 
pyramids ; moreover, steel must have been employed to engrave the 
granite and other hard rocks,massive pillarsof which are often found 
engraved most delicately from top to bottom with hieroglyphics. 
Again, the beautifully engraved Babylonian cylinders und Egyptian 
gems, frequently of cornelian and onyx, must have required steel 
tools of the finest temper. We have no record of the furnaces in 
which iron ore was smelted, but we know that bellows were in use 
in the 15th century B.c. in Fevpt, and some crucibles of the same 
period are ed in the Berlin Museum. They closely resemble 


the crucibles in use in the present day.” We may add that Mr. , 


Layard found an iron saw at Nineveh, 








MISCELLANEA. 


CoNSIDERABLE damage has been done by thegale to thesea-wall at 
Hunstanton, Norfolk. 

A BANK of excellent meerschaum has been discovered in Southern 
California, and workmen are to be imported from Europe to manu- 
facture it into pipes. 

It is reported from Australia that the working of Tasmanian 
ores is attracting the attention of Melbourne capitalists. A very 
large deposit of brown hematite ore has been discovered near 
Launceston. The ore is said to contain 75 ‘per cent. of iron. 

Last week there sailed from Liverpool in the Lusitania (s.s.), 
for Rio de Janeiro, about fifty farm labourers, chiefly from the 
neighbourhood of Leamington, Gloucester, &c., under the auspices 
of the National Agricultural Labourers’ Union. 


In consequence of the ey op a great quantity of chalk has 
fallen from the Shakespeare Cliff at Dover, and also from the East 

iff. ‘Two houses were buried by the chalk on Sunday, 
however, were lost, nor was anyone injured. 

Iraty is now entering the market as a shipbuilder. She 
builds excellent vessels, itis reported, at 375 francs per ton, and of 
her superior oak timber. Glasgow and the Thames must look to 
their laurels, or there may be danger to their supremacy from this 
unthought of quarter. 

Ir is rumoured that the suit which was instituted some time ago 
by the United States Government against the New York Central 
and Hudson River Railroad, in the northern district of New York, 
for the recovery of 1,500,000 dols. unpaid taxes on “‘ scrip,” has 
been discontinued. 

Or the eight new pontoon bridges building over the Rhine 
between Alsace and Baden, that at Hiiningen has just been opened, 
and, on an average, is y ngers per week, 
While Alsace was French there was but the one bridge of Strasburg 
along the whole length of the province. 

On Saturday the London, Chatham, and Dover Company's 
packet, the Maid of Kent, carrying the French mails and about 
ninety passengers, experienced a difficulty in effecting a landing at 
Dover, which is almost unprecedented since the building of the 
Admiralty Pier. The steamer sailed from Calais at 1.56 a.m. 

Te first pair of the 35-ton guns left the Royal Arsenal at 
Woolwich on Tuesday for service afloat, two of these monster 
weapons being successfully >) 0! on board the gunboat Mar!- 
borough at the shears on the Wharf, and towed down to 
Chatham. It is said that they are intended for the turrets of the 
Devastation. 


A company has just been formed in Italy for working some of 
the numerous peat deposits in that country. A machine recently 
patented by Signor Moro is to used for compressing the peat, 
and is stated to have given excellent results at some trials recently 
made at Florence ; and the fuel manufactured on this system has 
been used extensively by the Alta Italia Railway Company; and, as 
compared with Englith coal, a saving of 40 per cent. in expense is 
effected. 

THE Brussels co: ndent of the Daily Telegraph reports that 
negotiations, for a long time pending between the Belgian 
Government and the Luxembourg Railway ene ay for the pur 
chase of that property, having now been definitely broken off, the 
Ministry has pro to the Chamber the construction of a com- 

ting line, on behalf of the State, commencing from Athies, in 

lgian Luxembourg, and taking a route in the direction of 
Charleroi. 

A PAPER describing a remarkable change in tin whilst in transit 
will be found in the Revue Hebdomadaire de Chimie Scientifique 
for July. Some metallic Banca tin was sent last winter from 
Rotterdam to Moscow ; it was found, — its arrival, to be con- 
verted into a powder, which could not be readily reconverted by 
heat into the solid state. This was examined by Dr. Oudemans, 
who found the change was a physical and not a chemical one, being 
no doubt due to cold and vibration. 

THe waterside population of Greenwich were all alive on 
Monday, in spite of a steady downpour, to see the last of the 
Dreadnought. This vessel and her predecessors have occupied a 
position off Deptford, almost immediately opposite the centre of 
the Isle of Dogs, for more than half a century. It was decided to 
remove her to Chatham, as she has for many years obstructed the 
navigation very considerably. She is said to be the best model now 
afloat of an old wooden line-of-battle ship, 

Torquay is much perplexed which to choose of the three rival 
systems of dealing with her sewage. Mr. ette proposes 
throwing it in its raw condition into the sea, but to this plan the 
majority of the inhabitants object. Another scheme is to purify it 
by irrigation, but the expense of pumping renders this very costly. 
A third plan is to deodorise the sewage in tanks, and at their last 
meeting the local board voted a sum of money for the investiga- 
tion of General Scott’s or any other tank system, 

Tue Times contains a letter on the subject of a new brake used 
commonly in Bavaria, which has important qualities. The engine- 
driver and the guards are provided with a bell-rope which, on 
being pulled, “applies the brakes to the engine and tender and 
front and rear brake-vans and carriages, stopping the train in 
about eighteen to twenty seconds without any unpleasant jerk, 
and even without the driver shutting off steam.” is system is 
the invention of Herr Heberlein, a man who has risen from the 
rank of an engine-driver to that of one of the locomotive super- 
intendents of the Bavarian railways, 

Ar last a commencement has been made for carrying out the 
great drainage scheme at Oxford, which has occupied so much 
attention of late years. Men have been employed excavating for 
sewers in different parts of the city, and an advertisement has 
been issued announcing that the Oxford local board propose to 
apply to Parliament next session for power to purchase lands for 
the construction of the main drainage works, and the purchase of 
lands below the village of Iffley for the purpose of a pumping 
station and sewage irrigation, in accordance with the recommenda- 
tions contained in the recently-published report of Mr. Bailey 
Denton. 

Ir was stated in a paragraph published in The Times of Wednes- 
day that the subject of improving the water supply in the cases of 
fires is at present under the consideration of a committee of the 
Corporation of the City of London. Mr. Henry A, Isaacs, a letter 
from whom on this question appeared on Tu , again writes to 
point out that the inquiry intrusted to the committee is but a 
very small inotalanbat of what he considers is due to the inhabi- 
tants of the metropolis; inasmuch as * applies to the City 
exclusively, and to but one out of the eight companies upon whom 
the metropolis is dpentee? for its water supply. To be useful he 
thinks the inquiry should be general. 

Tue Berwick Harbour Commissioners, having obtained Parlia- 
mentary powers, are about to construct a wet dock on the Tweed, 
immediately below the old bridge, on the south side of the river. 
In connection with this work the North-Eastern Railway Company 
intend to form a siding from their main line of railway to run coal 
to a dept in the neighbourhood of the dock, and thus create an 
export trade for shipping. When completed, the dock is expected, 
by its accommodation, greatly to increase the shipping trade of 
the port. It will be about three acres and a-half in extent, 
measuring 540ft. in extreme length, and 330ft. in width, and will 
have a depth of 19ft. of water on the sill and 20ft. inside the 
dock. It will accommodate sixteen vessels of the large class 
usually trading to the port of Berwick--viz., about 400 tons each, 
In connection with the dock scheme various other works are con- 
templated on the banks of the river. The probable cost of the 
dock and the works connected with it is estimated at about 
a The engineers are Messrs, D, and T, Stevenson, Edin- 
burgh, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER: 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Gerop and Co., Booksellers. 
LEIPSIC.—A.puHonse Diirr, Bookseller. 

NEW YORK.—WILLMER and Rocers, 47, Nassau-street. 


TO OORRBESPONDENTS. 


*,* All letters intended for insertion in THE ENGIN: or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

H. M.—Not yet expired, 

W. W.—Send a sketch in confidence. 

J. D.—We print in full, in another page, particulars of the competition for 
safety valves, 

". W. S. (Newcastle).—We have no present intention of republishing 
“ Practical Papers on Telegraphy.” 

Wonper.— You pond omy the a but ae doing so a a oa hd Ree 

ur way to worki . € are ra pleased wi é acheimne, 

ry ae ye as we eo = a your drawings, the schemes possess no 

value whatever. Why do you not learn the rudiments of mechanical draw- 

i ? 


ing! 

Loco.—.here is no simple mode of finding the position of eccentrics, a detailed 
explanation of which would not occupy much more space than we can devote to 
this subject. 

C. A. (Hunslet).—Publication in THE Encineer invalidates your claim for 
« patent for the precise device illustrated, but you can patent improvements 
on that device. 

A Constant Reaper. —Percy’s “‘ Metallurgy—Iron,” Bauerman on the“ Manu- 
JSacture of Iron,” Truran on the “‘ Manufacture of Iron.” We cannot 
answer your second question. 

T. W. (Scarborough).—// the material of which you speak really possesses all 
the advantages you claim for it, it is likely to prove very valuable. We 
shall be happy to advise you further if you will sead a specimen to us for 
examination ; of course, we shall regard your communication as strictly 








con} ial. 

A. B.—IJy you will refer to our volumes you will find that almost every ques- 
tion cled with pound or Woolf engines has been discussed again 
and again. If you want engines of this kind you cannot do better than 
apply to The Sun Foundry, Leeds ; the Newry Foundry Company, Newry, 
Treland ; the Canal Basin Foundry Company, Glasgow ; or Mr. Nolet, 
Ghent. See THE ENGINEER for October 1st, 1872. 

H. H.—It does not follow that because the propelier is of gun-metal the shaft 
should corrode. Gun-metal propellers are constantly used without injury 
to the shaft. It sometimes happens that without any very evident cause a 
bar of iron will corrode rapidly ; the corrosion being probably due to some 
peculiarity in the structure of the metul. We should advise you to mate a 
new sha*t, and to keep the portion between the screw and the stern post weil 
painted with while lead paint. 

A CORRESPONDENT.— Your calculations concerning blowing off are erroneous. 
You will readily comprehend why, if you will bear the foilowing fucts in 
mind. Suppose the case of a boiler holding ten tons of sea water at starting, 
the salinometer showing one thirty-third ; now let one half this, or jive 
tons, be converted into steam, the remaining sive tons will then contain as 
much salt as the ten tons, and the concentration will then be two thirty- 
thirds. Now let the boiler be filled up again with salt water, and two and 
a-half tons converted into steam. It is obvious, then, that the boiler will 
contain seven and a-half tons of water at two thirty-thirds, but if we now 
blow off two and a-half tons of water we shall get rid of as much salt as 
came in with the second five tons. If we now fill up the boiler again and 
evaporate two and a-half tons, we shall have, as before, seven and a-half 
tons at two thirty-thirds. We blow off two and a-half tons of this, and 
thereby reject as much salt as came in with the fivetons of fresh feed. It 
matters nothing whether the feed and blow off are continuousor not. In 
all cases the saltness can be kept down to two thirty-thirds by blowing off 
one half the entire feed, because every cubic foot of water blown out carries 
with it as much salt as came in with two cubic feet of feed. 





RAISING STEAM BY GAS. 
(To the Bditor of The Engineer.) 
Srr,—I have heard that a large firm in the neighbourhood of 
Live: l is using gas instead of coal for the purpose of steam. 
Could any of your readers give me any information on this matter, and 


whether there be any pecuniary advantage attending it ? 
November 19th, 1872. A ConsTaNT SUBSCRIBER. 


TANNATE OF SODA. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your readers give me information on the following 
subject ’—“ If tannate of soda is a preventer of incrustations in boilers, 


what compound is formed by the tion of the tannic acid from the 
soda, and does the soda compound boil at a higher or lower temperature 











than water?” INQUIRER. 
Fareham, November 20th, 1872. 
A SUBSCRIPTIONS: ==> 
Tue Encineer can be had, by order, in town or 
at the various rail pn te Fi eprey pan at be supplied dire 
from the office on the ing terms (paid in advance) :— 


Half-yearly (including double numoer) .2 «2 «oe £0 14s. 6d, 
Yearly (including two double numbers)... .. +» £1 9. Oo. 
U) credit occur, an extra charge of two shillings and sixpence per annum will 
made, THe ENGIneEr is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 
In consequence of new arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
will receive THE ENGINEER weekly, and post-free. 

















Remittance by Post-office Order. 
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ADVERTISEMENTS. 

©,* The charge for Advertisements of four lines and under is three shillings ; 
“and hen td advertisement ia der one inch im depty each line after- 
wards, ninepence. The line averages eight words. When an advertisement 


‘ 
: 
| 


or more the charge is ten shillings per inch. All single 


relating to advertisements the 
paper are to be addressed to the Publisher, Mr. George 
letters to be addressed to the Bditor of Tux Encineen, 168, 





MEETINGS NEXT WEEE. 
gran MSG the-AbealWakt Sugar Doctory, Upner Mayet.” by Mer 
mass id r. 
Thiam M. Inst. C.E. . 


Wi 
Tue Socrery oF H ENGINEERS.— Monday, November 25th, “On 


Lightning,” W. H. C.E. 
rubies Vebveiabose beter -Eiaing. November 25th, ‘‘On 
Sewage Treatment, with reference to the Lime and Cement Pro- 
cess,” by Major-General H. Y, D, Scott. 
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OUR NAVAL STRENGTH. 

ApmiraL Sir Spencer Rosrnson has taken up the 
cudgels for his friend, Mr. Reed, and with “ t reluc- 
tance” has written to the Zimes. He has added nothing 
to Mr. Reed’s statements, but he repeats that gentleman’s 
charges against the Government. According to the gallant 
admiral, we have lost about three years of progress. Our 
navy is, practically, no better now than it was in 1869, 
while the navies of other nations have been materially 
strengthened ; therefore the Government have been 
guilty of a criminal neglect of the best interests of the 
nation. Now, nothing is easier than to bring a charge of 
this kind against the Government, and it is beyond ques- 
tion that the utterances of a man like Sir Spencer Robin- 
son carry some weight with them; but this very fact should 
render him the more cautious in writing. We maintain 
opinions diametrically opposed to those of Sir Spencer 
Robinson, and we shall endeavour to explain here why it 
is that we cannot agree with him in denouncing the Go- 
vernment for not proceeding energetically with the con- 
struction of ironclad ships. 

It can scarcely fail to have struck any one who has read 
Mr. Reed’s letters with care that even the late Chief Con- 
structor does not aver that England is in immediate peril. 
What he does say comes to this:—That other Powers 
heretofore weaker at sea are now making themselves 
strong, and that as a consequence, in a few years England’s 
navies will be overmatched by Prussia, Russia, Turkey, or 
perhaps by Brazil. We dispute Mr. Reed’s proposition, on 
the ground that he has supplied not the smallest shadow 
of proof that his statements concerning the activity which 
prevails in foreign dockyards are true, while there is good 
reason to believe that they are exaggerated to a very con- 
siderable extent. But even if all that Mr, Reed has said 
poe | constituted a statement of indisputable facts, it 
would not prove that the recent policy of the British 
Government has been unwise. If we went to war to- 
morrow, even Mr. Reed must admit that our navy would 
enormously overmatch that of France, Germany, Russia, 
Turkey, or Brazil. As for the United States, it is enough 
to say that they do not possess a navy worthy the name. 
If we never built another ship except those now on the 
stocks, two years might elapse before any other Power 
could cope with our naval strength. This proposition has 
never been disputed by the wildest alarmist. In a word, 
we are still two years ahead of any other naval Power in 
existence. As a nation we have spent unparalleled sums 
in developing our naval strength, and the price we have 
paid now brings in a return, in the shape of permission to 
pause in the race and recover our wind, while other 
countries are toiling to overtake us. We hold, therefore, 
that on this ground alone the English Government have 
been perfectly justified in proceeding very slowly indeed 
with the augmentation of our fleet. 

But there is another and more powerful argument to be 
adduced in favour of the administration. Although Mr. 
Reed and Sir Spencer Robinson do not weary of urging us 
to be up and doing, they neither of them venture to tell 
us what we should do when we get up. Mr. Reed, indeed, 
does not hesitate to assert that the very best ships he 
designed for us are already antiquated and superseded by 
better models, The question of the day is, what kind of 
ships shall we build? and this question no one can 
answer. The Government might propose designs and lay 
down' ships to-morrow which seal be practically useless 
for all we know to the contrary in a year. We are rapidly 
developing the power of ordnance, so rapidly that armour 
as now used promises soon to be an incumbrance rather 
than a protection. The value of unarmoured ships has yet 
to be demonstrated. We know absolutely nothing as to 
the seagoing powers of the Devastation type, yet if we are 
to build armoured ships it is tolerably evident that 
they must be Devastation, What, then, is the 
Government to do? Obviously the most prudent course 
is to wait and watch. The moment we find nt 
friends but possible foes committed to a distinct 
policy of construction we shall know what to do, but 
not before. Thus, for example, if the character of 
the new German ironclad navy is once fairly settled, or 
sy settled, we can, without difficulty, build 
shi 


ps which must be better. We shall learn all that Ger- 
man dock can teach; and it will matter not a whit if 
our new ships are not the best which it is possible to con- 


struct, so long as they are better than those of our rivals. 
It is possible that Mr. Reed has some definite ideas as to 
what the English war ship of the future should be, and it 
is beyond question that his talents and experience will 
render those ideas valuable. If he really does take the in- 
terest of the country as much to heart as he claims to do, 
then, instead of writing alarmist letters, which carry no 
conviction to the minds of sensible, well-informed men, 
and which, consequently, serve no good pu whatever 
let him indicate broadly what it is the Admiralty ought 
to do—what he would have them do. Let his opinions as 
to the ship of the future be put forward, and let him back 
up those upinions with such arguments as he can adduce to 
strengthen them. We do not ask him to design ships 
for England, but if he has really formed any opinions at 
all as to what our coming navy ought to be, let him ex- 
press those opinions, and so render an otherwise windy and 
worthless discussion valuable and interesting. Can it be 
possible that Mr. Reed is himself at a loss as to the charac- 
teristics of the ipaing ship of the future ? 

While we hold that the Government have been hitherto 
blameless as anor salons ane we also go so far with 
Mr. Reed und his party as to assert that a policy of inaction 
cannot be maintained much longer with propriety, for even 
within the next few months some steps should unquestion- 
ably be taken to supply the nation with more ships. 

aaee we have maid, it is very difficult to say to what 


cou 
type these new ships should belong; but if the Devastation 
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is pushed forward it will be quite possible to give her such 
a sea trial during the spring of 1873 as will settle at once 
whether it will prudent to build any more sbips 
cisely like her, and, if not, what changes should be added 
in the new designs. This would be a great point gained. 
Next year something will be done beyond question, but it 
is infinitely better to delay doing that romething for a few 
months than do it hastily and badly. Up to the present, 
delay was the best possible policy on the part of the Go- 
vernment, and there is no pressing necessity for the prepa- 
ration of designs; but when Parliament meets it will be 
well for the Admiralty to have a programme 
which will include substantial additions to our fleet, the 
details of construction being left as far as possible open to 
the last moment. That we must build new ships is, indeed, 
| adinitted on all sides; but the longer we wait without 
| building them the better they are certain to be when built. 
| The first thing to be done is to test the Devastation fully 
| and fairly at sea ; and unless this test is carried out as soon 
| a8 possible the Admiralty will be very much to blame. But 
jalthough any delay in ascertaining the qualities of the 
Devastation would be a blunder, it would not be half so 
great a blunder as the preparation of new designs while the 
Devastation is yet untried. 





FIREPROOF BUILDINGS. 

Tue total destruction of Messrs. Hadley’s great steam 
flour mill in Thames-street, last week, cannot fail to direct 
renewed attention to the problem of constructing fireproof 
buildings. The mill in question was a very large structure, 
erected we believe in 1852. It had a frontage of 65ft. to 
the river, was 250ft. long, and seven stories high. Origi- 
nally the machinery was driven by the condensing side- 
lever engines which were specially designed and built to 
work the Blackwall Railway with ropes, a duty which they 
performed for several years. About four years ago, how- 
ever, these engines were replaced by a pair of fine com- 
pound horizontal condensing engines, capable of working 
up to about 500-horse power, and manufactured by the 
Canal Basin Foundry Company, Glasgow, for Messrs. 
Hadley. The mill was considered to be quite fireproof, 
and we have no doubt but that it deserved the title as well 
as any other of the host of so-called fireproof buildings in 
London or the provinces. The fire broke out in one of 
the upper floors some time on Sunday morning, the 
10th inst., and in a very few hours the mill was utterly 
destroyed. The walls stand, it is true, but that is all; and 
we believe that some of the machinery in the lower floor, 
and probably the engines and boilers, have escaped 
without much damage; but the startling fact remains 
that a fireproof building was reduced to ruins by fire, 
notwithstanding all the efforts of the most powerful fire 
brigade in the world. At one time no fewer than thirty 
engines were present, eighteen of them, including the 
Thames floating engines, being steam fire engines. It is 
instructive to consider the causes which led to the de- 
struction of the mill under such conditions, 

Nothing is easier than to build a house, or a mill, or a 
factory which will not burn. It is only necessary to ex- 
clude wood from the structure and the thing is done. This 
is the principle universally observed in designing fireproof 
buildin é question remains unsettled, however, as to 
whether such buildin 
by fire than mills or 





really are less liable to destruction 
ouses in the construction of which 
timber is freely employed. Indeed, the balance of 
evidence goes to show that upon the whole a building 
in which timber is freely used is more likely to escape de- 
struction than one like the City Flour Mills, in which the 
floors are supported on cast iron beams and columns. 
Although it is easy to make a building fireproof, it is 
impossible to make its contents fireproof, and this is the 
reason why so-called fireproof mills and stores are so often 
burned down. A puddling furnace is fireproof ; but that 
does not prevent us from heating the interior sufficiently to 
melt iron ; and in the same way the floors of a fireproof 
mill may be regarded as so many furnaces in which it is 
quite possible to burn cotton or wheat, or combustible 
“— of any kind. The late Mr. James Braidwood, Captain 

lhaw’s predecessor as chief of the Metropolitan Fire Bri- 
gade, writing on this subject, says :— 

“* What is fireproof ‘construction is a question which has given 
rise to a good deal of discussion, simply, as it appears to me, be- 
cause the size of the building and the quality and description of the 
contents have not always been taken into account. That which 
may be practically fireproof in.a dwelling house may be the weakest 
in a large warehouse. Suppose an CH sized dwelling 
house 20 x 40 x 50 = 40,000 cubic feet, built with brick partitions, 
stone or slate stairs, wrought iron joists filled in with concrete, 
and the whole well plastered, such a house will be practically fire- 

roof, because there is no probability that the furniture and flooring 
in any one room would make fire enough to communicate to 
another. But suppose a warehouse equal to twenty such 
houser, with floors completely open, ——— by cast mae) men 
and each floor communicating with the others by open s#Mircases 
and wells ; suppose, further, that it is half filled with combustible 
goods, the walls and ceiling lined with timber. Now, 
if a fire takes place below, the moment it bursts through the upper 
windows or skylights the whole place b an i blast 
furnace, the iron is melted, and in a comparatively short time 
the building is in ruins, and it may be the half of the neighbour- 
hood destroyed.” 

In this passage we have the gist of the whole question 

ut before us. It is obvious Sat no building in which 
bodies or masses of combustible materials are stored 
can be considered fireproof. 

But we may go further than this, and assert that the 
buildings designed to be fireproof are, as a rule, more 
likely to be destroyed by fire those which are not fire- 

f. Messrs. Hadley’s mills supplies a case in 2. So 
log as the floors stand, firemen can get into a mill to direct 
their hose against the fire, and until the floors fall the fire 
may be kept from spreading ; but floors made with cast 
iron, or even with t iron girders and jack arches, 
are to the last degree treacherous—so erous are they 
indeed that there is a species of standing order that firemen 
shall avoid entering fireproof buildings as much as possible. 
A very moderate fire will make a cast iron column or 





Of | girder red-hot, because of the small specific heat of the 


metal—about one-ninth of that of water. The moment 
a beam of cast iron becomes even nearly red-hot its 
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strength has departed ; at higher temperatures, even far | 
short of fusion, cast iron has no more cohesion than so— 
much sand. As a consequence, when a con tion breaks 

out inone floor of a fireproof building, the girders above soon 

become red-hot. They give way under the superim 
weight, and a chasm is opened through which the flames roar 
up to the next floor ; and when once this happens nothing 
can save the structure. Now thisis precisely what took place 
in Messrs. Hadley’s mill ; one of the upper floors gave way 
near the centre of the mill and smashed through the floors 
below, and so the mill was destroyed. After the girders 
began to break no fireman could enter the building. here 
is yet another source of danger, however, which is the 
fracture of heated cast iron columns and girders when 
cold water froma hose falls upon them; they will be found, 
under such circumstances, not unfrequently to crack and 
give way like so much glass. It may be taken as proved 
that under no circumstances should cast iron be used as a 
constructive material in fireproof buildings. 

It is by no means certain that wrought is much better 
than cast iron as a fireproof material. ‘“ Much confidence,” 
says Mr. Braidwood, “ has been placed in wrought iron tie 
or tension rods to take the lateral strains of arches, and 
also in trusses to support the beams; but it must be evi- 
dent that the expansion of the iron from the heat would 
render them useless, and under a high temperature it would 
be so great as to unsettle the brickwork, and accelerate 
its fall on part of the ironwork giving way.” Wrought 
iron is not nearly so convenient a material as cast iron for 
building = even since the introduction of solid 
rolled girders. In any case it costs a great deal of money, 
and although certainly superior to cast iron, it is still 
doubtful if it can be said to be in any way a suitable mate- 
rial for fireproof structures, the great weight of the mate- 
way tending powerfully to break down any floor supported 

ny it. 

Captain Shaw, in his admirable little work on “ Fire 
Surveys,” states that— 

‘* It has been proved“by long experience in this and other coun- 
tries that good oak, or other hard wood posts, with girders and 
joists filled in with proper concrete goapasedl dur the purpose, come 
nearer to practical fireproofing than any arrangement of iron com- 
bined with brick or stone hitherto brought into use.” 

On another page of the same volume he writes thus :— 

** Good plaster protects wood and other inflammable materials 
from fire almost perfectly, and a sound pugging of plaster between 
the ceiling of a room and the floor that is over it is practically 
found impervious to flame. Floors which have a very large area, 
or have to carry heavy loads, should invariably be provided with 
central or intermediate supports, and the more these are made of 
some material which can resist the effects of heat, the better. For 
this purpose wood of any kind, but especially hard wood, is 
infinitely preferable to stone or iron.” 

The only way to construct a building which shall be as 
nearly fireproof as possible is to reject iron, both cast and 
wrought, as a constructive material, except for doors, and 
to revert to the use of brick floors, supported by groined 
arches on brick pillars. But such buildings are at once 
enormously expensive, and to the last degree unhandy. 
The arches must of necessity be of small span, and there- 
fore the pillars must be close together ; and this completely 
interferes with the utility of the building for most manu- 
facturing and storage purposes. A great deal might be 
= under all circumstances by the subdivision of ware- 

ouses and mills by double party walls, leaving a space of 
about 3ft. between them, and double iron doors; but this 
subdivision of a floor is in most cases absolutely inadmis- 
sible, as it interferes with the purposes for which mills and 
warehouses are intended. 

Upon the whole it would appear that the best thing to 
do is to —_ a system of construction which, while it will 
give no delusive sense of absolute immunity from the 
ravages of fire, will at.the same time provide a very con- 
siderable amount of safety. The floors may throughout 
be of wood, as may be all the beams and pillars, The 
wood may be impregnated with sulphate of iron, in much 
the same way as creosote is forced into sleepers. This will 
by no means prevent the beams from burning, but it will 
almost prevent flame. A thick coat of plaster should be 
applied where practicable, not only because it will prove of 
service when a fire once breaks out, but because it will do 
much to P vent the chance ignition of any portion of the 
woodwork. Into a building so constructed firemen can 
enter with safety, and ply their hose with effect, without 
the least chance of cracking a beam or a pillar, and so 
bringing the whole of the structure thundering down on 
their heads. Mr. Braidwood describes a particular species 
of floor, which for dwelling houses he regards as practically 
fireproof. It is composed of plank 2hin. thick, so tongued 
and grooved, and let into the walls all round as to be air- 
tight. Although an apartment be on fire, the time re- 
quired to burn through such a floor is so great that the pro- 
perty may be removed from other floors, or more probably 
the fire may be subdued without doing much harm. When 
the floors fall in a so-called fireproof building there is hardly 
a chance of escape for the firemen ; but timber floors have 
often fallen while the firemen were inside a building, and 
they have escaped uninjured. 


In London, at all events, where aid is almost always at 
hand to extinguish a fire, every other consideration should 
be sacrificed to secure the certainty that the fire brigade 
may use their hose to advantage. ‘This is impossible when 
cast iron is used ; it is quite possible with timber. At the 
same time it is obviously desirable to reduce the quantity 
of timber in any large building to the lowest limit. It is 
also important to multiply the number of party walls as 
much as possible, to provide good iron doors which can be 
shut with ease in these walls, and to fit all staircases with 
trap-doors which can be a so as to cut off com- 
munication between the floors. In some cases it is practicable 
to put the staircases in a small isolated building, which can 
be completely shut off from the main building by doors ; 
and this affords an additional means of security. When 
long narrow floors open from end to end it would be found 
well worth while to fit an iron curtain or two, made on the 
same principle as the well-known revolving window-shutters, 
beneath the roof. When a fire breaks out at one end of a 
floor now, it can sweep uninterruptedly from end to end. 


posed | different way. 





By dropping the curtain the fire might be isolated and 
extinguished. The curtain would never be in the way, and 


need not prove very expensive. Captain Shaw strongly 
advocates the adoption of such curtains in a somewhat 
“When,” he says, “it is inconvenient or 
impossible to fix iron doors, it is often very useful to 
mount over the openings revolving iron shutters, which are 
comparatively light, weighing only about 14 lb. to the 
superficial foot. They can be made moderately air-tight, 
and to a certain extent impervious to fire, and can be 
raised and lowered with the greatest ease by means of a 
lever and wheel, or by a simple arrangement of pulley and 
counter-weights,” 2 

Tn conclusion, we may point out that no architect should 
attempt to design a fireproof building until he has read all 
that Captain Shaw has said on the subject. The work 
from which we have quoted is published by Effingham 
Wilson, Royal Exchange, and really exhausts the subject, 


TRAMWAYS AND TRAMWAY CARS, 


No one will deem that we wish aught but well to the 
system of street tramways, the value and importance 
of which the British public has, at length, come to under- 
stand and appreciate, and which we make no doubt will, 
ere very long, thread through all our great thoroughfares 
in the capital and in all our chief towns. The great success 
of tramways already achieved, though yet but in the be- 
ginning of its development, would have been assured some 
years earlier had Mr. Train—their eccentric and original in- 
troducer in London—gone to work with less headstrong 
impatience, and based his work on the roads south of the 
Thames upon a parliamentary title, and put the construc- 
tion in the hands of some capable engineer. He was, no 
doubt, driven off through the opposition and even outrage of 
vested omnibus interests, acting in the same direction 
with the public inconvenience due to his ill-devised 
tramway. The new tramways companies have got 
into his place, public prejudice and apathy, and par- 
liamentary obstruction, have been overcome. They are 
rapidly also getting into the place for years possessed by 
the oid omnibuses, many of which have been already 
driven off several of the roads on which tramways are laid. 
No one will pity the owners of those miserable and un- 
comfortable vehicles, whom nothing short of seeing their 
kingdom divided and given to another, and their imagined 
security in a practical monopoly at an end, could induce to 
make any, even the most reasonable improvement, either in 
plant or management. Their monopoly rested simply on 
the inertness of a too busy people, to what is “nobody’s 
business;” the dread of opposition and “ nursing ” on 
the part of those who might be disposed to put to work 
better omnibuses, and on the laxity with which obviously 
suitable police regulations as to public carriages have long 
been and are still administered in London. To go no 
further with example, the way in which many omnibuses 
hourly plying along the Strand, in front of our office, are 
permitted to lag and linger, and hang about to pick up 
chance ngers, is such that one might imagine the 
public made for the benefit of the omnibus owner, rather 
than his vehicle and its management supposed to be for 
public convenience as its primary end. 

The tramways have, however, taken, and will rapidly 
more and more take, their place and station; and it is 
already pretty obvious that unless that ill-defined aggre- 
gate “ fre public,” or those in authority assumed to re- 
present it in such matters, look sharp and adopt a 
timely surveillance, we may find many of the old abuses 
of the bygone omnibus resuscitated in the tramway car; and 
so sure as evils are allowed to grow up in these, they will 
prove still harder to correct in the end than those of the 
omnibus, inasmuch as the tramway, once down and at 
work, is by the very nature of its creation an almost com- 

lete and irremovable monopoly. We shall object nothin: 

ere to the construction of the tramways themselves, though 
these are in several places beginning to show serious 
weakness and defects at the joints of the rails and at 
crossings—because it would be scarcely fair to do so 
until somebody has pointed out definitively an improve- 
ment on the present construction. Not so, how- 
ever, as regards the paving with small granite setts 
between the rails. The noise and uneasiness to light 
carriage traffic thus produced are so great as already to 
have produced almost a stampede of the wealthier dwellers 
on such great and rich thoroughfares as have had this 
visitation laid upon them. We have some reason to know 
that the extraordinary number of good houses “to be let” 
along the Clapham and other southern roads on which 
tramways have been laid is mainly attributable to 
this cause. Now, is the evil necessary? If so we 
must bear with it, or revert to the omnibus; but we 
at least doubt that it is inevitable. With a good founda- 
tion and a more effective and suitable system of rails and 
subway, we believe it quite possible to asphalte at least 
between the rails, if even the margin outside them must 
continue paved with stone or with wood. In fact, the 
whole system of laying tramways is yet open to the inge- 
nuity of the practical engineer, and should well reward 
him who shall have fully solved the problem. Our present 
business, however, is mainly with the cars themselves, 
which need several alterations from the nearly pure and 
simple American model on which they are constructed. 

In the first instance these cars were introduced here 
with an abuse—and a very gross one—though sanctioned 
by “the authorities.” These cars were obviously con- 
structed of a length just to hold ten adults—with the com- 
mon allowance for the differences in size between large and 
average persons—at each side of the interior. They are 
not more than just sufficient for this ; nevertheless, the 
tramway companies mai to get them licensed for 
eleven persons at each side, and this number is habitually 
crammed into them. At all times this packing like 
herrings in a barrel is most unpleasant, and when the con- 
ductor asks for “fares” the inconvenienced passengers 
cannot get their hands into their pockets. But when it 
chances that several out of the row of eleven are large 
people, and amongst them ladies with flowing robes—and 


all with winter garments—the packing, becomes actually 
indecent. ‘ ‘ 

This very gross abuse ought to be set right, without 
delay, eithee by cancelling the license for eleven at a side, 
or by adding a foot to the length of the carriages, to do 
which—without adding to the existing wheel base—there 
is no real difficulty. 

If one or the ~ @ remedy for the evil be not meaty 
afforded by the tramway directors, they will, in the end, 
have the abatement of the nuisance forced upon them, and 
with it very probably other restrictions and obligations 
that they would willingly avoid. In several other 
respects these carriages need modification in details. 
They probably suited well enough the steady American 
climate to which they were born, where, it may almost be 
said, for one half the year the windows are ay up, and 
for the other down, and the Venetian blinds kept up in 
their place. But in our fitful climate, and with the 
habits and disregard of the comfort of others that cha- 
racterises but too much our middle and lower classes, the 
construction as to ventilation is highly objectionable. 
The evils are much of the same sort as those of the 
American type of long railway cars, the construction of 
which causes so many quarrels, and sometimes bloody ones, 
amongst passengers annoying each other by opening the 
windows. For comfortable use in our climate, the glazed 
windows should all be fixed permanently—at least along 
both sides. The end windows might be made to let down 
in summer, and Venetian blinds—or, still better, plates of 
finely-perforated zinc—take their place. But the main 
ventilation should be carried on by suitably hinged 
louvre boards occupying the s above the side win- 
dows, now occupied by little taw omega 2 at landscape or 
equally tawdry coloured glass. ese, with or without the 
aid of some plates of perforated zinc fixed along the sides 
or ends beneath the seats, and closeable in winter, would 
afford most ample ventilation, and yet without draughts of 
wind, at present even in summer sometimes quite intolerable. 
The sliding end doors fit badly. Going head to wind, the 
winter blast whistles in through their chinks, There should 
be double windows at either side of the ‘door, at present 
they are not so at one side, and the occupant next to this 
is —— to a constant draught up through the space into 
which the door partly slides when closed. The position of 
the paraffin lamps in the interior is highly objectionable. 
They are too low down, and placed as they are diagonally 
in opposite corners, they glare into the corners of the eyes 
of every passenger at once in opposite directions, in quite a 
blinding style. These lamps (for which gas, as on the 
Underground Railway, might be an improvement, for they 
are neither quite safe nor is their odour agreeable) should 
be placed in the centre of each end abovethe door—for which 
purpose it would not be difficult so to modify the exterior 
penthouse at each end that the lights, as at present, 
should show inside and outside. The form of lighting, 
however, would be by one or two roof lights for the interior, 
with separate signal lights for the ends not showing inside 
at all. 

The necessities of the case oblige very stiff india-rubber 
springs above the axle-boxes. These are so stiff, and have so 
small a range, that when the wheels go over a stone of road 
metal lodged in the groove of the rails, the shock delivered 
up through the spine of the sitters at that side is more 
than disagreeable—it is very painful, and highly ob- 
jectionable. This, it appears to us, might be readily 
met by placing each seat inside and outside upon a set 
of independent springs, either of steel, upon the model 
of those of the driving seats of the United States country 
wagons, or of india-rubber. 2 

Much more there is to be improved in details which we 
have not here space to advert to, but which, perhaps, 
we may return to in a future article, 

Meanwhile we commend the abuse of the packing eleven 

le into a space only suited to hold ten to the various 
| ae authorities, whose action should take effect upon the 
tramway companies through the carriage department of 
the metropolitan police. 





MOUNTING DRAWINGS AND TRACINGS. 


Ir is possible that many young engineers not yet out of their 
time, consider it quite beneath them to think of turning their 
hand to “ mounting drawings.” “There are plenty of fellows for 
doing all that sort of thing, you know ; besides one can always 
buy mounted paper,” is a remark we have often heard. It is 
not our intention to enter at length into arguments to prove that 
this remark, although true as far as it goes, does not remove the 
obligation from every pupil of an engineer and architect to learn 
to mount drawings and tracings with neatness and despatch. 
Had we ourselves any doubt of the necessity of the young men in 
question being able to do this, the numerous letters we receive 
from correspondents seeking information on the subject would 
have long since dissipated them. The present article is intended 
as a general answer to the many communications we‘ have 
received, and we trust it will be found of practical utility. It 
may be observed @ propos of the remark quoted above, that, 
owing to the intervention of the mounting material, whether 
linen or cotton, a drawing cannot be made with the same facility 
or delicacy on mounted, as on unmounted paper. Again, tracings, 
at any rate, must be mounted after the drawing is made. The 
difficulty of mounting a drawing and tracing increases directly as 
the size, and also depends in a great degree upon the shape of 
the sheet. Thus a square sheet is more troublesome to mount 
than one of the same area, but in which the length is greater than 
the breadth. As a rule the majority of engineering drawings and 
tracings which are mounted, do not exceed the size of a sheet of 
double elephant, or 40in. by 26in. It should here be understood 
that when we state that every engineering and architectural pupil 
should be able to mount a drawing and tracing, we mean one of 
about the ordinary office size. It is not intended that he should 
be able to mount “endless paper,” or in any way entrench 
ungenerously upon the province of “the fellows who do that 
sort of thing, you know.” The two objects to be attained in 
mounting either a drawing or a tracing are, first, that it should 
adhere uniformly and thoroughly to the material upon which it 
is mounted, and, secondly, that it should be perfectly smooth, 
without the slightest crease or pucker whatever. Obviously, it is 
in insuring the latter requisite that the difficulty, or we should 





more correctly say the trouble, consists. In order to point out 
how the operation may be conducted easily and pleasantly we 
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hall first describe the modus operandi, and then offer such 
remarks as our own experience suggests may prove of service to 
those desiring to make themselves familiar with the process. It 
should be stated that unless the drawing or tracing is very small 
two persons are required to manage the operation. Individual 
dexterity will sometimes suffice to render one operator sufficient, 
but as there are generally a couple of assistants in an office, we 
shall assume they are both available for the purpose, and in every 
instance the process is more satisfactory and successful when two 
persons are employed at it. 
Let us suppose that it is required to mount a drawing made on 

a sheet of double elephant, or on brown holland. First, have 
ready a pot of paste, a flat, not a round, paste brush, as the former 
spreads the paste more uniformly, a small sponge, some small iron 
tacks, a hammer, some sheets of thin white paper, and a cleandus- 
ter. The paste should be well made, not too fluid—as the damping 
of the paper dilutes it a little—and there should be no lumps in it. 
The tacks should not be the common tin tacks, as they are very 
blunt at the points and make holes unnecessarily large. Let the 
brown holland be the same size as the drawing, with about an 
inch of margin to spare on each of the four sides. Place the 
board upon which the drawing is to be mounted on a couple of 
stools, or on a table, or in some position in which it can be readily 
got at all round. Lay the holland upon it, and tack it down to 
the board along one of the longer sides, with tacks about 3in. 
apart, driven far enough to hold, but no farther, to avoid disfigur- 
ing the board. Having slightly damped the holland, the 
remaining three sides may be tacked down, taking care to stretch 
it taut, but not to strain it too much. The drawing should 
now be laid face downwards on a sheet of perfectly clean white 
paper, and thoroughly wetted all over with the sponge with clean 
water, especially the edges. These are the parts of the paper 
which dry first, and if they are not well wetted, they dry before 
the rest of the paper and so check the uniform expansion of the 
whole, which is indispensable to making a good mount. The 
holland and drawing should then be well “ payed over” with paste, 
but not too thickly, and the actual operation of mounting may 
be proceeded with. The two mounters, as they may be 
termed, seize the drawing each of them by one of the shorter 
sides, holding a corner with each hand, and hold it extended a 
short distance above the board to see where it should lie. No. 1 
mounter, as we will term him, lays down upon the holland the 
end he holds, running his fingers along the edge so as to press it 
down. He then takes asheet of clean paper, and places it for a 
length of about 6in. over the drawing, and smooths it down with 
both his hands, pressing it from the centre towards the sides. 
No. 2 all this while holds his end of the paper raised above the 
board, and only allows it to gradually touch the holland as No. 1 
advances the sheet of clean paper over the drawing, and continues 
smoothing it down with his hands. When the whole drawing 
has been laid down in this manner, the two mounters may with 
the edge of a set square smooth the drawing all over from the 
centre towards the edges. The object of this is to press or 
squeeze out the superfluous paste, as well as every particle of air 
between the drawing and the holland. All creases and puckers 
are due to the presence of air underneath the drawing. If a 
crease, as sometimes happens, particularly in mounting tracings, 
is very obstinate, and “ won’t come out,” the drawing or tracing 
should be taken up at once and laid down again. Using undue 
force to get rid of the crease pucker is liable to damage the 
drawing. When the operation has been successfully accomplished 
the drawing should be left to dry, and not cut off the board until 
it is perfectly dry. A slip of the paper along each side should be 
cut off with the holland. For this reason the drawing should 
not be “trimmed” before it is mounted, but the paper laid down 
with its edges rough and unsquared. If trimmed previously 
to mounting, it may have to be squared again, as some of the 
edges may expand a little unequally. Drawings are mounted on 
brown holland, on union, which is a mixture of linen and cotton, 
and on cotton. Of these the strongest is the holland, but it is 
also thicker than the other materials. When athin material is 
required “‘shrouding” answers very well, Care must be taken 
to lay down the drawing on the “undressed” side of the 
“ shrouding,” or rather that which is less “ dressed” than the 
other. Tracings are always mounted on paper, and sometimes, but 
not often, the paper with the tracing on it is afterwards mounted 
on linen or cotton, as the case may be. The operation of mount- 
ing a tracing on paper is the same as that already described for a 
drawing, but more care and more patience is required, in con- 
sequence of the flimsier character of the material, and the much 
greater liability to air bubbles and puckers. It is not an uncom- 
mon circumstance for an old hand to be; obliged jto take up a 
tracing and lay it down again in order to get it smooth and free 
from creases. The errors usually committed by beginners in 
mounting drawings and tracings, and to be therefore sedulously 
guarded against, are, overstraining the material upon which the 
drawing is to be mounted, putting on too much paste, too much 
hurry on the part of No. 2 in laying down his end of the drawing 
or tracing, and too great an anxiety to cut it off before it is 
dry. Drying a “mount” by exposing it to a fire should never 
be attempted, as the consequence will probably be the peeling off 
of the whole drawing. The heat of the room, and time, and air, 
and sunshine, are the legitimate means for the purpose. Some 
discretion must be observed in the use of the set square, or what- 
ever instrument be used for smoothing the surface of the drawing 
or tracing. This is more especially necessary in the latter case, 
or the mounter, on inspecting his work, will find to his dis- 
may that he has scraped away a portion of the tracing with 
the superfluous paste. Besides drawings and tracings, it is 
sometimes desirable to mount plans belonging to books, and still 
retain them, or replace them, in their original place in the volume. 
For this purpose we can recommend our readers to use silk as the 
mounting material. It is not only a material upon which a 
“mount” can be made with great facility, but the result is 
infinitely more satisfactory than with any description of linen or 
cotton. While stronger than these, it is very much thinner, 
which last quality, combined with the former, constitutes the two 
desiderata in a material for mounting. With a due attention to 
the principles and rules we have mentioned, and with a due 
exercise of patience and peiseverance, we think those who have 
age noe a Peay J in their life will have no difficulty 
in doing so for the future. If drawings are uired 
mounted, which have been previously joined together i oh. 
lapping, the joints should be “feather edged,” or they will be 
very thick and clumsy when mounted. 





Sarery VALVE AREAS.—The Board of Trade rule for area of 
safety valves allows one-half square inch for each square foot of 
grate surface with natural draught, The French law requires an 


area of A= where A= area in square inches per square 


foot of grate, and P= the pressure as indicated by steam > 
This is also ad, and recommended snag fe Ae ttee of e 
Franklin Institute. The United States as applied to 


steam vessels, require twenty square inches area for each 500 
square fect of effective heating surface, or A = H1St-) 


ON THE SULPHUROUS IMPURITY IN COAL GAS. 
By Mr. A. Vernon Harcourt, F.R.S., See. Chem. Soc.* 


THE luminous flames we use to light our houses after sunset are 
all equally gas flames. 

The gas which burns round the wick of a candle is formed by the 
action of heat on the grease of which the candle is made. The 
which burns over the wick of an oil lamp is formed by the action 
of heat on the oil. The gas which burns over a “gas burner” is 
formed by the action of heat on coal. 

By the heating of any of these substances many different kinds 
of gas are produced, some of which become liquids, if they are 
allowed to cool, while others are permanently gaseous, In the 
case of candles and lamps, when the hot gas is burnt as fast as it is 
made, the iaaeodenalie and the cordensable are burnt alike, the 
latter contributing even more than the former to the luminosity of 
the flame. In the case of coal gas, which is kept for many hours, 
and has often to travel along many miles of iron piping before it is 
burnt, only very little condensable gas reaches the burner. In this 
respect “‘ gas.” illumination is at a great disadvantage as compared 
with candles or lamps. ‘To counterbalance this disadvantage gas 

must be produced from some substance which is much cheaper 

than grease or oil, and such a substance we have in coal. Butcoal, 
| like all minerals obtained on the large scale, is mixed with small 
| quantities of other substances, and, in particular, masses of coal 
| always contain a greater or less proportion of a mineral known, 
| according to its form, as pyrites or marcasite, composed of eight 
| parts of sulphur united with seven of iron. When coal is heated, 

a part of the sulphur from this mineral unites with the carbon and 
| hydrogen of the coal, and thus the illuminating gas formed from 
| coal is contaminated with at least two sulphur compounds—carbon 
| bi-sulphide and hydrogen sulphide. Such gas yields when it is 
burnt, in addition to water and carbon dioxide, sulphur dioxide 
prodaced by the burning of the sulphur. This gas has a well- 
known pungent smell; it acts on various colouring matters, and it 
is gradually changed in presence of air and moisture into a far 
more destrnctive substance called hydrogen sulphate or oil of 
vitriol. Unlike sulphur dioxide, which is a gas andcan be removed 
by ventilation, hydrogen sulphate is not volatile, and exercises a 
continued corrosive action upon organic materials or fabrics on 
which it is deposited. Ina furnished room the leather bindings of 
books and coverings of furniture are especially liable to be injured 
thus ; perhaps because this material, being a better conductor of 
heat than others which are used for the same purposes, is more 
bedewed after gas has been lighted in a room than they are, and 
also because it requires less often to be cleaned or renewed. _ For- 
tunately the conversion of sulphur dioxide into hydrogen sulphate 
takes place so slowly that jn a room lighted with gas and well 
ventilated a very ee of the sulphur which gas is liable to 
contain remains in this destructive form. Fortunately, also, the 
quantity of sulphur which gas as at present manufactured is 
liable to contain is very small. In a room lighted with four gas- 
burners the volume of sulphur dioxide mixed with the atmosphere 
cf the room in the course of an hour is about one-hundredth of a 
cubic foot. The amount actually presept at any moment, if the 
room is fairly ventilated, is a small fraction of this volume. 
Nevertheless, it is possible, and even probable, that some injury, 
especially to the bindings of books, may in the course of years be 
caused under these circumstances ; and it is desirable with a view 
to avoiding any such injury, and also with a view to allaying the 
apprehension of it, that the proportion of sulphur compounds in 
coal gas should be reduced as far as possible, 

A ton of coal may contain about 301b. of sulphur: it yields 
nearly 10,000 cubic feet of gas, and a considerable part of the sul- 
phur contained in it is given off with the gas in combination with 
either carbon or hydrogen. Of these two elements, hydrogen 
claims by far the larger proportion, not less than ten parts for one 
that is united with carbon. For the purification of gas from 
hydrogen sulphide excellent methods are everywhere in use, The 
gas is passed through layers of slaked lime or of iron oxide, by 
either of which substances all the hydrogen sulphide is capable of 
being completely absorbed. But the smaller quantity of sulphur 
existing in the form of carbon bisulphide is not arrested by these 
agents, nor is there at present any material or process known by 
which it can be effectually removed. 

When coal gas which is pure from hydrogen sulphide is heated 
and tested again it is found to contain this impurity, showing that 
some ingredients of the gas are capable of producing hydrogen 
sulphide by their mutual action. Hydrogen seems to have a much 
stronger affinity for sulphur than carbon has, One consequence 
of this difference is the unequal partition of the sulphur between 
the two elements in the gas retort. But this inequality does not 
reach its limit in the short time which elapses between the forma- 
tion and cooling down of the gas; and accordingly, when foul gas 
(or which not been purified from hydrogen sulphide ) is 
further heated, the proportion of hydrogen sulphide in it is 
increased, and that of carbon bisulphide diminished. From a 
number of experiments in which foul gas was passed through an 
iron tube three inches in diameter, filled with iron turnings and 
heated for a length of about two feet to low redness, it appeared 
that the amount of carbon bisulphide could be so far reduced that 
the gas, after purification from hydrogen sulphide, contained five 
or six instead of thirty grains of sulphur in 100 cubic feet. The 
gas was driven through the heated tube at a rate of from one to 
two cubic feet a minute. 

A somewhat greater reduction in the amount of sulphur is 

btained by heating the gas after, instead of before, purification, 
and purif, itasecondtime. If itis the case, as seems probable, 
that the sulphur present in coal gas distributes itself when the gas 
is heated between the carbon and hydrogen in a ratio dependent 
upon the relative affinity for sulphur of the two elements, the 
—— of carbon bisulphide to the total sulphur in the gas will 
always the same when the composition of the gas is the same, 
and when it has been heated long enough for the establishment of 
an equilibrium. Accordingly we should expect the removal of sul- 
phur, by the conversion of carbon bisulphide into hydrogen 
sulphide and the absorption of the latter, to be accomplished more 
effectually with gas from which the chief part of the sulphur had 
already been extracted. And this, as has already been stated, is 
found to be the case. 

The nature of the chemical 4 - which takes place when coal 
gas is heated may be illustrated by passing hydrogen over the 
mouth of a tube ao ny Fay bisulphide, and thence thro’ 
apiece of combustion tubing heated nearly toa red heat, The 
mixture of hydrogen and carbon bisulphide vapour has no action 
on a solution of lead acetate ; but, after the application of heat, the 

which issues produces at once a black precipitate, proving that 
yaregen oN ES ee This e occurs readily 
with hydrogen which has been carefully dried, but the presence 
of moisture appears to promote it; and as coal contains a 
quantity of aqueous vapour, much more than sufficient to react 
with the maximum amount of carbon bisulphide, it is possible that 
the formation of hydrogen sul; when coal gas is heated may 
be partly due to the intervention of moisture. 

If clean iron nails are heated to redness in a glass tube, and coal 
gas oraz slowly over them, a soft black carbonaceous deposit is 

ormed, and the gas is ived of a partofitscarbon. If, however, 

the gas be passed through more idly, no such deposition takes 
P although the time of of the gas with heated sur- 
‘ace is still sufficient to effect the conversion of the carbon bi- 
sulphide into hydrogen sulphide. In the latter case it may be 
occurs in the illuminating power of the 
a point which is of capital importance, 
some direct observations were made on the illuminating power of gas 
thustreated. It was found with gas ing at the rate of five cubic 
feet an hour through a half-inch iron heated for a of 
12in., that, when the heat did not exceed low redness, no 
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was observable. When the heat was raised to bright redness 
there was a perceptible increase in the illuminating power. 

If cat ey of heating coal gas, in order to remove the sulphur 
contained init, should be employed on the manufacturing scale, 
the rate of transmission of gas through the heating apparatus 
would necessarily be such as ,to render ,any deposition of carbon 
very unlikely. Buteven where such deposition takes place it is 
not necessarily accompanied by a diminution of the illuminating 
power. 

An interesting experiment, from this point of view, is the decom- 
position of marsh gas by the electricspark. When a stream of 
sparks from a Ruhmkorff coii is transmitted between the ends of 

tinum wires through a small quantity of marsh gas enclosed in 
a glass tube over mercury, the gradually expan In about 
ten minutes it is nearly doubled, and at the same time a black 
deposit appears on the tube, in the neighbourhood of the wires. 
Here the intense heat applied has effected an almost complete 
decomposition of the hydrocarbon into its elements. But at the 
same time there is found a small quantity of some more condensed 
hydrocarbon, probably acetylene. On expelling the gas through a 
jet attached to the upper end of the tube, and burning it, the 
flame is seen to be much more luminous than that of marsh gas 
itself. The fact of which this experiment gives a striking illustra- 
tion is that the ere of gas depends much more upon 
the nature of the hyd ms it contains, than upon the total 
amount of mn. How would be the gain to the manu- 
facturers of coal gas, if such an operation as this were possible on 
a large scale, by which the volume of gas is doubled, and its 
illuminating power at the same time greatly increased. . 

As far as chemistry is concerned, the simple operation of heating 
gas appears to offer the means of asufficiently perfect purification. 
The construction of a suitable system of iron pipes for — the 
gas, and the best mode of obtaining and applying heat, is a problem 
for the engineer. On the scale on which gas is manufactured, all 
the apparatus for dealing with it must be of a magnitude to which 
it is difficult to pass, even in imagination, from the small scale of 
laboratory experiments ; but, otherwise, the problem does not ap- 
pear to be one of any peculiar difficulty. It may perhaps be found 
possible to employ some of the waste Suet of the retort-house for 
this purpose, and thus to effect the required purification without 
much increasing the consumption of fuel, 





PRIVATE BILLS OF THE APPROACHING 
SESSION. 


We have now reached the advanced period of the year when 
the standing orders of Parliament require that the promoters of 
private bills should give notice of their intended schemes in the 
Gazette and other public papers, 

Some important projects will as usual come from Scotland. The 
Trustees of the Clyde Navigation, who come before Parliament 
for increased powers nearly every session, and which usually 
provoke keen opposition, have given notice of a bill for the coming 
session that involves the construction of important works— 
among others of a graving dock in the Burgh of Govan, 
near the shipbuilding yard of Messrs. Napier and Sons, with an 
entrance from the river Clyde and harbour of Glasgow, and all 
necessary buildings, sheds, cranes, pumping engine, culverts, re- 
taining walls, and other works and conveniences. Also quays, 
and wharves, roads, and alteration of roads, several river ny 
extension of Springfield quay, and other quays and wharves, 
with powers also to purchase other property and to levy tolls, 
rents, rates, and duties, The parliamentary notice indicates a 
possible contention between the Clyde Trustees and the magis- 
trates and council of the city of Glasgow, acting as commis- 
sioners under “‘ The Glasgow Corporation Waterworks Act, 1855,’ 
should they fail to take down, within a specified period, the dam 
or weir across the river Clyde, situated above Albert, former] 
Hutchenson Town Bridge, and the lock and other works cemmeatel 
therewith, under the provision of the Glasgow Waterworks Act, 
1866. The Clyde Trustees will also apply for powers to amend or 
repeal numerous local Acts. 

_ The Lord Provost, magistrates, and council of the city of 
Glasgow, and the Board of Police of G w, incorporated under 
the “Glasgow Police Act, 1866,” will apply for important 
powers to make numerous new streets, to widen, alter, and im- 
prove certain others ; to stop up and appropriate streets or roads ; 
to purchase land and houses by compulsion and otherwise ; to take 
down houses, and for numerous other powers, including provisions 
that certain roads shall cease to be turnpike, and that others shall 
be made turnpike ; for the incorporation and amendment of Acts, 
and for other pe Fifteen existing streets or roads are 
scheduled in the notice to be widened, improved, altered, or 
diverted ; and twelve new streets, it is proposed, are to be opened 
up; and eight or streets to be stopped or appropriated. 
Notice is also given of the board’s intention to purch a large 
Hy of a amy Pp pony trea 

e formation of a steam lighter com is also proposed b: 
a number of the principal traders of Paisley” for he eokegunee 
of goods between Paisley and Glasgow and other places by the 
rivers Clyde and Cart, in steam lighters to be built, purchased, or 
cha: , of a size suitable for the draught of water and naviga- 
tion. 

Several important Scottish railway bills will also be brought 
forward by the principal Scottish companies, The Additional 
Works and Powers Bill of the North British Company is for 
powers to make new railways, deviations, and works in the coun- 
ties of Linlithgow, Edinburgh, Lanark, Stirling, Renfrew, Dum- 
barton, and Fife. Provisions for abandoning certain authorised 
lines and works, provisions for the construction of harbour works 
at Burntisland, and other object Steps will also be 
taken, we have reason to believe, to bring in again in the next 
session a bill for the great Forth Bridge project. 

The Caledonian Sey ae gives notice of an application that 
will involve important works of construction, incloting a central 
station at Gordon-street, G ww, and of lines the 
same with railways on the south side of the city, also a new bridge 
across the Clyde, numerous new streets or and provisions 
for their maintenance, acquisition of land, powers to raise addi- 
tional share and loan capital, and agreements with certain powers 
and bodies, with other 3. 

Notice is also given of a renewal of the’ 
last session, to amalgamate the Midland and the G! 
Western lines. The z= will also — 
the amalgamation of the London and seth Western and the 
Lancashire and Yorkshire companies, and the bill of the “‘ four 
companies ” who have the railway territory of the south-western 
counties in their hands, who asked for sanction last session to an 
arrangement, which would be that would 
have been, in so far as the public is concerned, an 
The whole question of amalgamation, it will be remembered, was 
referred to a joint committee of Lords and Commons, who took 
evidence, and have reported to Parliament, Their report will 
bably influence the decision that may be arrived at when these 
bills are again brought before Parliament in the coming session, 
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THE epidemic raging among horses in the United States has 
considerably disorganised the street traffic of the great cities, and 
has given a great stimulus to the adoption of steam as a propelling 
power in street cars, From the last number of the American 
Rai'road Gazette we have copied the illustration above, showing a 
very neat arrangement of tram-road locomotive designed by Mr. M. 
N. Forney, of Chicago, ‘‘In a large proportion of the attempts 
which have heretofore been made to use steam in street roads,” 
says our contemporary, ‘the engine has been attached to the car, 
and therefore if one becomes disabled or needs repair the other 
must be laid up at the same time. Besides this inconvenience, it 
is also obvious that a passenger car should be entirely separate 
from the grease, dirt, heat, and smoke of the engine, and the in 
like a horse, should be capable of being attached to any vehicle. 


ELLIS’ WATER TUBE FIRE-BARS. 

In the accompanying engraving we illustrate a fire-bar, patented 

a few months since by Mr. Ellis, a Liverpool engineer. We under- 
stand that the trials which have been made with this bar have 
* been very satisfactory, and we therefore give it a place in our 
columns. The engravings almost explain themselves. The fire- 
bars are cast with a steel or iron tube in the bar, which tube starts 
from the under side of the front or bearing part of the bar, and 
runs along the upper part of the bar, and returns with a bend 
below, opening out again at the under part of the front of 
the bar. The whole tube is cast or embedded in the metal 
of the bar. The tube thus has an inlet and an outlet, both 
in the underside of the front of the bar. The tube is made to 
project slightly through the underside of the bar, thus forming 
nipples. Between the nipples is 
cast or attached a stud, The 


wood or cast iron of cénsiderable thickness. 
| cylindrical casing which is open for about one-fourth of its cireum- 


| them. 
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All the so-called dummy engines have therefore become very 
unpopular, and in a large majority of cases have failen into disuse. 
It therefore seems obvious that the motive power for street or 
suburban roads should be quite separate from but capable of bein: 
attached to any car, and of being housed, and repaired, and clean 


by itself. That such engines, if carefully and skilfully designed, 
might be adapted for service on street roads there seems little 
reason to doubt. The design of engine of which we give an engra- 
ving herewith is an attempt of this kind, and is intended for 
service on roads which do a very light traffic and run frequent | 
cars or trains. Its construction is quite apparent from the | 
illustration. A vertical boiler is arranged with the machinery in | 
such a way that all the weight is. carried on the driving wheels, 
and is thus available for adhesion. The water and fuel are carried 


It consists of a 


ference for the admission of air, and is provided with an outlet 
for its exit; these openings are seen on the right-hand side of | 
the section, the small square wood packing shown being between | 
Inside the casing there is another cylinder of smaller | 
diameter, which fits, on one side, close up against the wood | 
packing, and remains in contact with it at all times, not being an | 
eccentric, as it might be mistaken for. This cylinder acts as a | 
driver for the three fan blades or pistons, and makes an air-tight | 
joint against the wood packing. There is a shaft through the | 
machine, on the ends of which the inner cylinder -revolves, but 
which is cranked between the ends, so that the middle part is 
concentric with the casing, and on this part of the shaft the 
fan blades or pistons revolve, their outer extremities following the | 











rear end of the bar is cast with 











a hook or other provision to take 
on to the back bearer. In lien 
of using an iron or steel tube 
cast in the bar the same object 
can be arrived at by coring a hole 
in the bar in the same direction 
* as the tube before described. The 
front bearer is made hollow and 
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runs across the front of the 
furnace, being divided with a 
diaphragm running from end to 
end, thus forming two passages, 











each passage being distinct and 
having a flange und opening cast 
to one end, the openings being 
respectively outlet and inlet, or 
feed to the fire-bars and feed to 
the boiler. The nipples of the 
tube in the fire-bar take respec- 





tively into holes in the passages 





of the bearer, and are fitted with 
an india-rubber or other packing 
ring to forma joint. The studs 
in the bars pass through holes 
srovided in the division of the 
The bar is kept tight to 
the bearer by a nut screwed on 
the stud on the underside of the 
bearer. Each bar throughout the 
furnace is fitted in a similar 
manner. The water from the 
feed pump is forced into one 
passage of the front bearer through 
the opening or inlet. It thence 
flows through the tubes in the 
fire-bars, returning into the other 
passage of the front bearer, from 
whence it is forced into the 
boiler, being a heated feed, 

The advantages claimed for this invention are: (1) additional 
strength of fire-bar through having the tube cast in it; (2) the 
fire-bar being kept cool and preserved by the water passing 
through it; (3) the heating of the feed water by its passage 
through the bars; and (4) the ease of repair, because should one 
bar burst or burn it can be removed and another replaced without 
interfering with the other bars, or the nipple holes of any defec- 
tive bar can be plugged up, and the other bars are still effective. 
Fig 1 is a section, Fig. 2 an elevation ; Figs 3 and 4 show a 
modification in which the tube forms the fire-bar without any cast 
iron casing. A is the bar, EE the two nipples, D the clamping screw 
forsecuring the bars to the transverse bearer B, in which aretwowater 
passages C F, communicating with the flow and return pipes C' F', 








ROOTS PATENT BLOWER. 


THE machine illustrated in the accompanying engraving was 
introduced into this country about four years ago from the 
United States, by Mr. Ellis, of Murray-street, Higher 
Broughtor, Manchest ’ It a _— er —_ in the 
States, and is very highly spoken of by the firms employing it 
in this country. The senstetion of the machine is very simple. 
It is made of iron, except when required for exhausting chlorine 
or other 
narts wit 





8s which are destructive to iron, in which case the 
which the gases come in contact are constructed of 














inside face of the casing as closely as can be done without rub- 
bing. The length of crank given to the shaft is half the difference 
between the diameter of the inner cylinder and that of the casing, 





and the crank is placed opposite to the point where the inner 
cylinder touches the inside of the casing ; when passing this 


on a leading truck. By this arrangement the permanent weight of 
the locomotive rests on the driving-wheels, while the water and 
fuel, which vary in quantity, are carried on the truck. One great 
difficulty with tank locomotives is, that with the tank filled with 
water and a full supply of fuel, if their weight is carried on the 
driving-wheels they must carry an excessive load; and when 
the fuel and water are nearly or quite exhausted there is too 
little weight for adhesion. In the arrangement illustrated the 
adhesive load is constant, and by carrying the water and fuel on 
the truck a larger quantity can be carried, which is especially 
desirable for street traffic, where it is necessary to condense the 
steam, and where a large quantity of water is required to render 
the engine noiseless.” Such an engine might be used to work 
branch lines with advautage, 





are thrust out to the fullest extent, and are always working into 
or out of the inner cylinder as it revolves. The air is thus con- 
tinually being drawn in at the upper opening, compressed, and 
delivered through the lower one. The action of the machine bears 
a resemblance to some of the rotary steam engines which have heen 





designed, and the motion of the pistons in relation to the inner 
cylinder is similar to that of the rods which work the floats in 
feathering paddle-wheels as related to the wheel. The machine 
is, in fact, a rotary—but not a centrifugal—pump, and may be 
said to be a piston and cylinder machine, with a great number of 
cylinders connected to one shaft. The machine gives a powerful 
blast at about 130 revolutions per minute. 





SAMEL’S PATENT STANDARD LOCKS. 


WE illustrate in the annexed engraving a novel form of loch 
which appears to possess several good points. The novel and 
peculiar features of the locks are, that the working parts are con- 
fined in a small case, which can ly inserted in the door, 
without weakening and injuring it as is now done, by making the 
od mortice unavoidably necessary for inserting any mortice 
locks at present in use. The rod of the latch may 
length to allow the handles to be fixed as far as may be desired 
from the edge of the door. The latch part of a lock being most 
frequently used, and subject to the greatest amount of wear and 
tear, is made the principal part of the fastening. The construg 
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tion of the lock is of so simple a nature that it is almost impos- 
sible it can get out of order, It will be understood that the door is 
locked by fittings of small dimensions, shooting a bolt behind the 
) Sing fe latch, — securely fastening it, so that instead of 
epen or security against violence on ordinary 

stump, as is usual in all the common and most of the 
unless sufficient violence could be applied to break 
locking bolt itself it is absolutely’ im 
forced back, + construction 4. 
a moment from the engraving. 

are very well made, serviceable, 
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point the blades or pistons are wholly withdrawn inside the 
cylinder, but when passing the place diametrically opposite they 


the prices quoted in Messrs, Samel’s list. 
are situated in New Cross-road, 
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COPENHAGEN EXHIBITION. 
(From our oun Correspondent.) 


SWEDEN was well represented here as regards its iron manvfe 
tures, but the space allotted to its other products was but scantily 
filled. From former exhibitions many of your readers are, no. 
doubt, familiar with the extraordinary cold-twisted iron bars 
showing the great tenacity and pliability of the Swedish wrought 
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iron ; but I do not remember having seen such extraordinary 
twists and knots as those here exhibited-—all done while in a 
cold state. I would especially refer to the productions of the 
Siilboda Bruk. From a certified account of trials made with 
this iron by the Norwegian overnment, the following may 


|-direction. This was a severe trial, and with the best .” 





whole in the middle. The ends were then, while cold, bent back 
under the steam hammer, and hammered down in the o ite 


From Akers Hyckelmp there was a fine collection of rollers, 
made of a very hard cast iron ; also chilled cast iron rollers equal 
to steel in closeness and polish—the chill was about 2in. deep. 
These were made of the following mixture :—Skotsiing, 36 per 
cent.; Bredsjéniis, 30 per cent.; Utd, i8 per cent.; Uddevalla, 
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6 per cent.; limestone A, 65 per cent.; limestone B, 3°5 percent.; 
total, 100. Finspong Ironworks exhibited guns and projectiles 
with chilled points ; some of the latter had passed through Ift. 
of irou plating in layers of 2in. decimal, and were quite 
unhurt, barring the studs, which were of zinc. Their ¢hilled 
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prove to be of interest to some of your readers. I only take the | tramway wheels were of a fine texture. As Mr. J. G. Cross, of 
t many :— | 
“‘No. 11.—An unfiled iron rod }4in. in diameter was, while | 


trials with two samples out of a 


cold, drawn into a quadruple knot by means of a power of 
40,500 Ib. No cracks or faults could detected in the iron, 
which proves that it is a particularly close, tough, and strong 


iron. 
“ No. 19.—A bar lin. 


by 1}in. was, while hot, split open from 
both ends by means of a chise 


1, so that a piece lin. long was left 
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New-cross, has lately discovered and patented a mixture of 
English and Scotch irons which produces tramway wheels equal 
to those made of best Swedish iron, it is likely that we shall 
henceforth be able to do without these expensive Swedish brands, 
for such things at least. The cast iron still retains a 
i ied to guns, and those exhibited showed a very 





name as 
fine close texture. To show the strength of this cast iron there 
was exhibited a ring about 2ft. in diameter turned down to jin. 


thickness and cut open ; it was a perfect spring, and very strong. 
Other well-known firms had also fine specimens of their pro- 
ductions, such as Fagersta, Dannemora, Uddeholme, &c. The 
first-named works had, for instance, a perfect sailor’s knot made 
of 1#in. round Bessemer ateel, and without a crack. 

The Husquarna small arms factory exhibited Remington rifles 
with stocks of Swedish birch, all very fine machine made, and 
costing only about two guineas each, with bayonet complete ! 
How great the makers’ and patentee’s profits might be I should 
like to know. Birmingham may, however, rest assured that for 
quantities and despatch she has not been equalled yet. 

Of engineering exhibits I cannot say much as to novelties that 
would be of interest to English readers. This does not apply to 
the exhibits of Messrs. Bolinder, Stockholm, who excel in all 
sorts of woodworking machinery. Many of the constructions are 
imitations of English and American designs, but some are 
original. The one I am about describing and illustrating has, I 
am told, already been adopted by a well-known London firm, 
but, as I do not remember having seen it described in any English 
engineering periodical, I venture to describe it now. The 
engravings show plan and side elevation of a saw bench with two 
circular blades, one of which can be shifted relatively to the other 
by means of a lever which can be set in any one of the notches 
of a graduated circular sweep, as shown. The lever has a sector 
wheel gearing with a bevel pinion, the spindle of which also car- 
ries a spur pinion gearing with a rack which is in connection with 
the framing of the movable circular blade. This is a very handy 
and quick way of regulating the thickness of the plank or board 
it is desired to cut. The other parts of this machine do not 
present any striking features of novelty. 





FIRE ENGINE, 
Major E. Sasze, of Karlskrona, exhibits a fire engine, which 


to your English readers will seem a curiosity. The fire engine 
has three wheels, the fore one being a steering wheel. The pump 
cylinder stands in its water cistern, and has gun-metal spring 
packed piston. The suction valves are spherical, the delivery 
valves are flap-shaped ; they are all of them easily got at, and 
taken out. The remarkable part about this fire engine is the 
arrangement of a small stove or furnace to prevent the water 
from freezing. This part is necessary in a climate like the 
Swedish, and the idea might be applied for Canada and other 
cold climates. The chimney passes through the air vessel, 
thereby also heating the air and increasing its pressure. The 
two delivery pipes also pass partly through the air vessel, and are 
connected to a hose each, which can be wound round a hose reel 
on the fire engine. I am told that this fire engine did good ser- 
vice last year at a great fire, when the cold was intense, and it 
was got to work immediately. 

I shall now make a short digression to the Danish part of the 
Exhibition in order to describe an agricultural implement which 
I believe has claims to novelty, and I am told ans«ers the pur- 
pose well. It is a tarf-slicer, the invention of Messrs. H. C. 
Hansen and Son, of Kjoge. 

The first figure of the accompanying engravingis a side elevation, 
and the second a plan of thisimplement. The object for which it 
is designed is to be applied where grass lands are to be cut up for 
grain cultivation, and where the turf is difficult to cut up. This 
apparatus is then used to cut it up in various directions so as to 
reduce the turf to small pieces. For this purpose three rows of 
steel. pointed coulters—nine in all in this case—are fastened to a 
triangular cwst iron frame which runs on three wheels, one in 
front and one on each side as shown. The wheels can be set to 
various depths by means of pins or bolts, and thus the cutting 
depth of the coulters be regulated; when the wheels are lowered 
down to their greatest depth the coulters are free of the soil, and 
the implement can then be transported. For turning the imple- 
ment it is oply required to press down on the handles and thus 
raise the foremost coulters. The implement has a light and good 
appearance, and might, no doubt, be used with advantage in 
many cases, 
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Amongst the various exhibits of artificial stone, cement cast- 
ings, and such like, I found an old acquaintance in Ransome’s 
artificial stone, which is manufactured largely here, under a 
licence of Mr. Frederick Ransome, by Mr. Julius Erichsen, of 
Copenhagen. I shall pass over the artistic productions in this 
material, in which some good taste was displayed, only mention- 
ing in passing the Royal Danish arms in bas relief, 5it. by 5ft., 
and the bas relief of 2ft. in diameter of the King of Denmark and 
other royal personages, all very well done, and reflecting credit 
on the sculptor of the establishment, Mr. F. Ring. y 

Of the useful articles in this material I can only say that its 
use has been even more extended here than in England. Thus 
I found lots of drain pipes, stone flags, ornaments, banisters, 
mangers, cattle and swine troughs, and many other things 
useful on a farm and in other houses. And let me add 
that this material has successfully sustained a far severer trial 
here than in England, because Jack Frost is a very different 
fellow here. I shall now describe a novel application of this 
material, viz., to large vats and other receptacles for breweries, 
distilleries, paper mills, &c. They are made as large as to hold 
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twelve quarters of grain, and are put together as shown in the 
annexed engravings, which represent a plan and vertical section 
of such a vat, and which needs no further explanation. There 
can be no doubt about the suitability of this stone to such 
vessels, as they become very much more durable, and are even 
cheaper in first cost. I may add that the price here is about 
two shillings per square foot 3in. thick. Although the mode of 
manufacture is substantially the same as at the East Green- 
wich works, Mr. Erichsen has somewhat improved it by 
mixing burnt pulverised flint in with it, thereby giving 
it a hardness nearly approaching to granite. This is more 
particularly for such things as staircase steps and flags, 
He has made experiments to test the strength of such a step 
which was 4ft. by 12in. by 2hin. thick. It was made to rest on 
two iron bars 2in, square at each end, consequently, with a span 
of 44in., it took 1700 Ib. in the middle to break the step. 

Mr. Erichsen has also got a factory for the production of 
asphalte roofing felt, which I observe is very generally employed 
here both for public and private buildings, and it gives great 
satisfaction. A fire trial of this material, the London agent for 
which is Mr. Atkinson, of Wharf-row, City-road, was made last 
year at Greenwich, which trial was well spoken of in THE 
ENGINEER at the time. When painted over every three or four 
years with Erichsen’s patent mastic this roofing felt forms a 
very light, tight, and lasting material. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months’ 


2216. Henry Waker, Greetland, near Halifax, Yorkshire, ‘‘ Improved 
apparatus for signalling on railways.”—A communication from William 
Rainbow, Bombay, East Indies.—25th July, 1872. 

2548. ARTHUR Bryce, Alloa, Clackmannan, N.B., “An improved method 
of branding casks, barrels, and other similar articles, and in a stove 
and apparatus therefor.”—27th August, 1872. 

3002. Witt1am CHARLES Many, New Wortley, near Leeds, Yorkshire, 
and Georce Repi#acu, Trinity-street, Leeds, Yorkshire, ‘‘ Improve- 
ments in the manufacture of hats, and in the machinery or apparatus 
employed thorein.”—11th October, 1872. 

3014. SamueL Henry Jounson, Lea Bank Works, Stratford, Essex, “ Im- 
provements in the method of and apparatus for separating the soluble 
constituents of substances from the insoluble constituents.” — 12th 
October, 1872. 

3004. WittiaM Brewer SiILvertock, Blackfriars-road, Southwark, 
Surrey, “Improvements in means of closing bottles, flasks, casks, or 
other vessels.”—16th October, 1872. 

3108. Joun PEEBLES, Errol, Perthshire, N.B., “A new apparatus for con- 

ing and supplying illuminating gas.”—22ad October, 1872. 
3140. WILLIAM ALKER, Victoria Ironworks, Walmyate, Yorkshire, 
Improvements in connection with stoves, for the purpose of econo- 
mising fuel.”— 23rd October, 1872. 

3150. RicHarD GLoveRr, jun., Surinam House, Stratford, Essex, ‘‘ A new 
method of and apparatus for lubricating in railway, tramway, and 
similar axle-boxes.”—24th October, 1872. 

3188. Witt1amM Hate, Lower Norwood, Surrey, “‘ Improvements in rockets 
for carrying lines to stranded vessels, and in apparatus to be used 
therewith.’ 

3190. Francois Louis THUILLARD DE Froipevitte, Rue Clignancourt, 
Paris,‘ Improvements in mattresses suitable for use in ships, hospitals, 

* and other places, and which can be employed for saving life at sea.”— 
26th October, 1872. 

200. JosHua CuarRLEs Rouse, Halifax, Yorkshire, ‘* Improvements in 
Jacquard machinery or apparatus.” 

5202. WiLL1AM THompson, Wandsworth-road, Surrey, ‘ Improvements in 
the manufacture of white lead and apparatus therefor.” 

3204. WittiAM Rospert Lake, Southampton-buildings, London, ‘ Im- 
rovements in breech-loading fire-arms.” — A- communication from 
Edmond Lefaure and Jules Villain, Paris. 

3206. WILLIAM ALEXANDER LyttLe, The Grove, Hammersmith, ‘‘ Im- 
provements in the means and apparatus for attaching telegraph wires 
to insulators, and in the construction of insulators specialiy adapted 
to such apparatus, and also in the construction of protecting shields 
and guards for use therewith, which improvements are partly applicable 
to existing forms of insulator.”—29th October, 1872. 

3208, Henry Davey, Tanfield-street, Leeds, Yorkshire, ‘‘ Improvements 
in means of ting d s of steam engines and apparatus 
therefor, part of which is applicable to the purpose of gas ex- 

hausting.” 

3212. THomas CHARLES Marcu, Pall Mall-place, St. James’, London, 
“Improvements in the == of glass, china, or earthenware to 
the ornamentation of looking glasses, picture frames, ornamental 








articles in household use, furniture, and house decoration.” 

3214. Bensamin Hayne, Long-lane, West Smithfield, London, “ Improve- 
ments in the manufacture of cutting or chopping boards or blocks,” 

3216. GeorcE Perry, Gateshead, Durham, “ Improvements in presses, 
more especially adapted to those used in moulding glass.” 

3218. Joun Bett Muscnamp, Kensington, London, ‘ Improvements in 
preventing explosions of gunpowder and other explosives during their 
manufacture and when stored or in transit "— 30th October, 1872. 

$222. Tuomas Moore, Clayton-le-Moors, “Improvements in self-acting 
mules for spinning and doublimg cotton and other fibrous materials.” 

3224. Henry Lacy, Hebden Bridge, Yorkshire, ‘‘ Improvements in the 
construction of lubricators.” 

$226. Witt1amM Epwarp Laycock, Portobello-place, Sheffield, ‘‘ Improve- 
ments in machines for cutting screws.”— A communication from James 
M. Carpenter, Pawtucket, Rhode Island, U.S. 

3230. Epwarp WILLIAM JENNINGS, Portland-place, London, ‘‘ Improved 
means of and apparatus for preparing, transmitting, and receiving 
telegraphic despatches.”—A ¢ ication from Daniel Craig, New 
York,-U.8.—81st October, 1872. 

3233. Jonn Ropert Harrer, Clerkenwell, London, ‘‘ Improvements in 
gas lamp blow pipe apparatus, part of such improvements being appli- 
cable to other spirit lamps.” 

$235. Epwin Know.es, Gomersal, Yorkshire, ‘Improvements in looms 
for weaving.” 

3236. Georce Gorpon Pickinc and WILuAM Hopkins, Islington, London, 
“Improvements in the construction, arrangement, and working of 
steam cylinders for use in steam pumping machinery and in steam 

es.” 





3237. James Speirs, Glasgow, Lanarkshire, N.B., ‘Improvements in 
looms for weaving gause fabrics.” i 

$238. LeepHam Binns, Oakenshaw, near Bradford, Yorkshire, ‘‘ Improve- 

ments in the manufacture of endless bands, cords, or ropes, and in 
machinery or apparatus to be employed therein ” 

3239. Wittiam Ropert Lake, Southampton-buildings, Louden, “ Im- 
pro t: hinery or apparatus for bending or curving soft 
metal tubes.”"—A communication from Robert Mitchell, Montreal, 
Y a. 

$240. Georce Harrison Bouton, Widnes, Lancashire, ‘‘ An improved 
method of and apparatus for applying heated air te economise the 
heat of steam boiler and other furnaces, und for similar purposes.” 

$241. Freperick Hurp, Grove House, Walton, near Wakefield, York- 
shire, and EpwarD THORNHILL Simpson, Thornhill House, Walton, 
near Wakefield, Yorkshire, ‘* Imy ts in inery or apparatus 
for excavating coal and other minerals, and for expanding the air for 
driving such ae and for other purposes.” 

3242. Jonn Haworrn, hester, ** Imy 
of tramways.” 

3243. Joun Teer, Salford, Lancashire, ‘‘An improved mode of and 
apparatus for generating steam, and for consuming smoke.” 

3245, Wittram A , Birmingl “Improvements in sewing 
machines.” 

3246. ALEXANDER CLARK, Rathbone-place, London, “ Improvements in 
the manufacture of corrugated metal revolving shutters and in ma- 
chinery for the same.”—lst November, 1872. 

3247. Epwiy Turner Davies, Birmingham, “Certain improvements ix 

and other vehicles.” 

3249, James WinnE, Lawrence-hill, Bristol, and James Ricuarp Winns, 
Cumberland tol, ‘“ Improvements in means or apparatus for 
corrugating zinc plate for use in the manufacture of whad are called 
w frames or boards.” 

9250. Perer Forses, Houndsditch, London, ‘‘ provements in means 
or apparatus for the preservation of substances fur food.” 

325]. James Vivian and Hengy Somersyr Macyenzir, Falmouth, Corn- 
wall, “ Improvemeyts in sc¥indicating weighing and strain-testing 
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2253. ALEXANDER BewickE , BLACKBURN, York-buildings, Westminster, 
“Improved ay tus for heating and lighting.” 
3255. James McMurray, Royal Paper Mills, Wandsworth, Surrey, “ Im- 
provements in strainers for st 
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3256. Tuomas Waker, Birmingham, “ Impr 
scarfs, ties, cravats, and other articles of dress,” 

3257. Francis Aucustus BRAenDuin, Birmingham, ‘‘ Improvements in 
breech-loading small arms.” 

3259. JAMES ATKrNsoN LonGRIpGE, Clapham, Surrey, “ Improvements in 
locometive engines.” 

3260. JosepH Parks, Wincham Boiler Works, Northwich, Cheshire, ‘‘ Im- 
provements in fixing salt pans, and in arranging the furnaces under 
the same.” 

3261. JAMES ALFRED WANKLYN, Harrington-street, Hampstead-road, 
London, ‘‘ Improvements in the production of oxygen gas.” 

3262. GEMINIANO ZannI, City-road, London, ‘“ Improvements in magneto- 
electric railway block and other day or night signalling instruments or 
apparatus, and in means for communicating signals from one part of a 
railway t to another.” 

3263. FREDERIC GeorGE MARCHANT, North-street, Wandsworth, Suney, 
‘*Improvements in shoes for horses and other animals, and in fasten- 
ings for the same.”—- 2nd November, 1872. 

3265, Joun Urser Burt, Willow-row, Goswell-road, London, “An appa- 
ratus for opening and closing the heads of landaus, barouches, and 
other open carriages.” 

3266. WILLIAM Epwarp Everitt, Birmingham, ‘ New or improved 
wv or apparatus to be used in the manufacture of metallic 
ubes. 

3267. Joun Brakey, Leeds, Yorkshire, ‘‘ Improvements in machinery or 
apparatus for paring and finishing the edges of soles and heels of boots 
and shoes.” 

3268. ALEXANDER Prince, Trafalgar-square, Charing Cross, London, 
“Tmprovements in tubular steam generators.”—A communication from 
James Milnor Hicks, New York, U.S. 

3269, GEorGE GoLpsmitH and James DiKes, Leicester, ‘‘ Improvements 
7 the means of and apparatus for removing ,obstructions from gas 
pipes. 
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Complete Specifications. 

3295. CHARLES EVERETT PaRLIN and JoHN OrISON TURNER, Maine, U.S., 
*“*A new or improved boot or shoe heel.”—A communication from 
Jonathan R. Ryerson, Maine, U.S.—6th November, 1872. 

3303. Thomas Laycock and James SaurrLewortu, Skipton-in-Craven, 
Yorkshire, ‘Improvements in the construction of spools for the 
shuttles of sewing machines, and in the mode of winding the thread 
thereon.”—7th November, 1872. 

3344, Josern Barker Srearys, Boston, Suffolk, Massachusetts, U.S., 
“ Improvements in electric telegraphs.”—Ulth Novenber, 1872. 


Patents on which the Stamp Duty of £50 has been Paid. 

3260. Martin Beyson, Southampton-buildings, Chancery-lane, London, 
“ Dusting brand, &c.”—12th November, 1869. 

3283. Henry HovuLpswortH Grierson and Joun Macvicar Ricsy, 
Manchetter, “* Cutting or dressing stone.”—13th Novenber, 1869. 

3296. Henri ApRieN Bonnevit_e, Piccadilly, London, ‘‘ Clipping horses, 
&e.”—15th November, 1869. 

3298. James GRAFTON Jones, Blaina, near Newport, Monmouthshire, 
** Breaking down coal.” -15th November, 1869. 

5313, Jonn Crorts, Ricuarp Dawson, and Jonn Kino, IHunslet-lane, 
Leeds, Yorkshire, ‘‘ Combing wool, &c.”—17th November, 1869, 

3550. MARK FRENCH ANDERSON, Priory-row, Coventry, Warwickshire, 
“Treating sewage.”—8th December, 1860. 

3282, WiLiiaM Ricuarpson, Oldham, Lancashire,‘ Valves of steam engine 
cylinders.”—13th November, 1869. 

3344, @HARLES DenToN ABEL, Southampton-buildings, London, “ Utilising 
streams, &c., as motive power.”—20th November, 1869. 

5599. MicwAgEL Henry, Fleet-street, London, “‘ Moving or transporting 
railway carriages and other heavy bodies from place to place.”—24th 
November, 1869. 

3300, WALTER Henry Tucker, Southampton-strect, Strand, London, 
* Locks.” —16th November, 1869. 

3289. Fountarn CLARBouR and WILtIAM Epwarp TEALs, Salford, Lanca- 
shire, ‘“‘ Mining lamps.”—1L5th November, 1869. 

3310. Comyn Curna, Castle-street, Long-acre, London, ‘ Boilers,”—-16th 
November, 1869. 

3315. Tuomas Weston and Iven Weston, Birmingham, “ Coating or 
easing metallic tubes and reds."—17/h Noveiber, 

3329 Georce Perris, Rochdale, Lancashire, * 
Novewber, 1860. 

3409. BryaAN Jounson and Epwarp Bayzanp ELtincron, Chester, 
* Hydraulic cranes.”—25th November, 1869. 

3571. JAMES Wiamtuts, Stocksbridge Works, near Sheflield, “ Sunshades and 
umbrellas.”—1l0th December, 1869. 

3319. Kirnspy OGpen, Manchester, ‘‘ Deodorising compound.” — 18th 
Novenber, 1869. 

3736. Witti1AM Ropert Lake, Southampton-buildings, London, ‘ Mctal 
tubing.” —24th November, 1869. 
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2043. Henry Cocurane, Ormesby Ironworks, Middlesbrough-on-Tees, 
Yorkshire, ‘‘ Stoves.”—15th November, 1865, 





Notices of Intention to Proceed with Patents. 

3166. Georce Epwarps, Park-road Villas, Battersea, Surrey, “ Cabs, &c.” 
—25th October, 1872. 

3191. WILLIAM ARMAND GiLbee, South-street, Finsbury, London, ‘* Regu- 
lator or governor for steam engines.”—A communication from Henry 
Bosshard and Louis Martin. 

3197. Jonn Heap and Tuomas Common Browy, Ipswich, “Stcam engines.” 
— 28th October, 1872. 

3207. GeorGE WILLIAM Hawkstey and Marruew WILD, Brightside Boiler 
Works, Sheffield, ** Safety valves.” —30th October, 1872. 

3223. Joun Leake Dexter, Glasgow, N.B., “Cooking screons.”—3lst 
October, 1872. 

2506. Joun THomson and James Macintyre Tuomson, Glasgow, N.B., 
* Radial drilling machines.” 

2059. ALEXANDER Prince, Trafalgar-square, Charing Cross, London, 
“ Boring instruments.”--A communication from Julius Von Sparre.— 
Sth July, 1872. 

ae Georce MARcHANT, North-street, Wandsworth, Surrey, 
“* Wheels.” 

= PIERRE Francois Gurrin, College-street, Chelsea, London, ‘‘ Horse- 
shoes, 

2071. Cuartes MATHEW Barker, Kennington Park-road, Surrey, “ Pro- 
pelling ships or vessels.” —9th July, 1872. 

2075. Witt1aM Epwarp ELtsoy, Greywell, ‘Guarding and saving ships 
from strandings and wrecks.” 

2082. Wittiam Carter Starrorp Percy, Manchester, “Protecting out- 
side passengers on omnibuses, &c.” 

2085. CuaRLEs AmMBROSE McEvoy, London Ordnance Works, Bear-lane, 
Southwark, Surrey, “Circuit closers for torpedoes, &c.”—l0th July, 
1872. 

2000. James CHANDLER, Cottage-grove, Mile-end-road, London, “ Prevent- 
ing the waste of water, &c.” 

2002. Marrnew ANDREW Muir and James McILwuam, Glasgow, N.B., 
“ Rotating shuttle boxes of looms.” 

2005. James Ropert CasBay, Newrhan-strect, Oxford-streect, London, 
* Preserving the surface of wood or metal.” 

2094, ALEXANDRE FRANCOIS LaGRANGE, Rue de la Fidélité, Paris, “ Typo- 
graphic presses.”—11th July, 1872. 

2102. DonaLp Guass, High-street, Whitechapel, London, and Danie. 
Horkix, Phoenix-place, Coldbath-fields, London, ‘‘ Two-wheeled 
vehicles where the driver sits behind the passengers.” 

2104, WitutamM NewzaM NIcnoison, Newark-upon-Trent, ‘“ Horse 
rakes, &c.” 

2107. Greorce pe LARA and Viscount Mark pe SALomos, Flect-strect, 
London, ps Diaries, &c., where blotting paper is used for interleaving 


purposes. 

2111. WrttraM Rosert Lake, Southampton-buildings, London, ‘‘ Making 
and composing type for printing.”—A communication from the West- 
cott type-setting Company.—12th July, 1872. 

2115. Joun Garrett Toncue, Southampton-buildings, Chancery-lane, 
London, “ Fertilising materials or manures, &c.”—A communication 
from Hascal Alfred Hogel and Hobart Baldwin Bigelow. 

2117. Wittiam Witxes, Bloxwich, ‘ Railway carriage door locks, &c.” 

2118. Epwarp Cuyarves Cortis Stanrorp, Glasgow, N.b., ‘‘ Preserving 
and deodorising sea weed, &c.” 

222. Grorgs FrepDericK WILLIAM CaLLanpeER, Ardkinglass, Cairndow, 
N.B., ‘‘ Breech-loading ordnance.”—13th July, 1872. 

2126. Richarn James Jounnson, Victoria-road, Hatcham, “‘ Ventilating 
sewers.”—-l5th July, 1872. 

a JOHN Hopkinson, jun., Birmingham, “ Revolving lights of light- 

ouses.” 

2171. Josep Kwnort, Sheffield, “ Furnaces for economising fuel, &e.”—A 
communication from Thomas Say Speakman.—20th July, 1872. 

2184. RicuARD Hutton, Eyre-street, Sheffield, ‘‘ Furnaces.”—22nd July, 
1872. 

2205. Hector Avcuste Durreny, South-strect, Finsbury, London, ‘‘Con- 
centrating and evaporating sulphuric acid, : 











&¢c.”—A communication 
al Messrs. Marie Joseph Francois Regis Faure and Jacques. Louis 
Kessler. 

2207. Bristow Hunt, Serle-strect, Lincoln’s-inn, London, “ Excavating, 
drilling, cleaning, &c., teeth.”—A communication from William M. 
Reynolds,”—24th July, 1872, 





2215. JosepH Bartiett, Middleton-street, Clerkenwell, London, 


Prin “ig 

2224, Witt1am Epwarp Brake, New York, U.S., ‘‘Fire-arms.”—25th 
July, 1872. 

2233. EDWARD PartTINGTON, M 
26th July, i872. 

2393. SAMUEL BaRTON, Cannon-street, London, “ Protecting the face and 
head from noxious gases, &c.”—10th August, 1872. 

2480. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Supplying 
hot blast to furnaces.”—A communication from La Société Generale 
de Metallurgie Procédés Ponsard.—2lst August, 1872. 

2510, WiLLi1amM VincENT, Arborfield, ‘‘ Manufacturing gas.”—23rd August, 


heat, © Product 
L 





ig motive power.”— 


2576. GEorGE SpeNceER, Cannon-street, London, “ Purifying coal gas used 
for illuminating purposes, &c.”—A communication from Edward White. 
—30th August, 1872. 

2866. Henry Epwarp Brown, Redmond’s-hill, Dublin, “‘ Locks.”—2Sth 
September, 1872. 

2939. Duncan McCo.tt and James GILLespPi£, Paisley, N.B., “ Furnaces.” 
—5th October, 1872. 

3054. Witt1amM Brewer SiLvertock, Blackfriars-road, Southwark, 
Surrey, ‘‘ Closing bottles, &c.”—16th October, 1872. 

3115. Joun McDona.p, Glasgow, N.B., “ Artificial stone.” 

2116. Orvo Ernest Pout, Liverpool, ‘ Salt.” 

3118 Joun Corry Fett, St. John’s-terrace, Regent’s Park, London, 
“Rendering invisible the exhaust steam of engines.”—22nd October, 
1872. 


$157. Joun Henry Avpripce, Southampton, “ Water-closets, &c.”—24th 
October, 1872. 

$171. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Ginning 
cotton.”—A communication from George Purvis.—25th October, 1872 

$212, THomas CHARLES MARCH, Pall Mall, St. James’, London, “* Applying 
glass, china, or earthenware to the ornamentation of looking glasses, 
&e.”"—239th October, 1872. 

3219. Perer Joret Livsey, Manchester, “‘ Vices.”— A communication from 
Thomas Hall. 

$221. Witttam Dartow, North Woolwich-road, Canning Town, Essex, 
“Portable magneto-apparatus for curative and other purposes, and in 
the mode of applying the same.” 

3231. BALDWIN FULFOoRD WEATHERDON, Chancery-lane, London, ‘‘ Bleaching 
textile fabrics, &c.”—A communication from John Palliser, Robert 
McDowell, Adolphe Klopsk, and Victor Grumel.—31st October, 1872. 

3233. Joun Ropert Harper, Clerkenwell, London, ‘‘ Gas lamp blow pipe 
apparatus.” 

3236, Georce Gorpon PickinG and WiLLIAM Hopxrss, Islington, London, 
“ Steam cylinder.” 

3238. LeepHaM Binns, Oakenshaw, near Bradford, “‘ Endless bands, &c.” 
—Ilst November, 1872. 

3260. JoserpH Parks, Wincham Boiler Works, Northwich, “ Fixing salt 
pans, &c.” 

3262, GemintaNno Zanni, City-road, London, ‘Railway signals.”—2ad 
November, 1872. 

3269. GeorGe GoLpsMiITH and James Ditxkes, Leicester, ‘ Removing 
obstructions from gas pipes.” 

3271. Witiuiam Bennett, Liverpool, “Automatic apparatus for the 
differential adjustment, reduction, and regulation of pressures.”—4th 
November, 1872. 

5287. Perer Jones, Earlestown, Newton-le-Willows, ‘ Communicating in 
railway trains.” 

3289. Ricuarp Hornssy, JAMES Epwtn Pui uirs, and Jown INNocENT, 
Spittlegate Ironworks, Grantham, ‘‘ Reaping and mowing machines.” 
3391, Bensamiy Looker, Kingston-on-Thames, ‘‘ Fire-grates, stoves, or 

fire-places.”—6th November, 1872. 








All — having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, witbin fourteen days of its 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 





Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
330. W. E. Kocus, Manchester, ‘* Boiler for generating steam.”—Dated 2nd 
May, 1872. 

Boilers are formed in sections, each section consisting of two or more 
horizontal tubes connected by short vertical tubes. The front ends of the 
horizontal tubes are closed by metal plugs fixed by means of cotters. 
Caps in the said tubes and in line with the vertical tubes can be removed 
when the boiler is to be cleansed. Sometimes the outer side sections 
contain a greater number of horizontal tubes than the inner ones, and 
the tubes are arranged to make a close wall on each side. Sometimes 
the boiler is formed with lower tubes, and is in some cases mounted in a 
seating having side flues and a bottom flue. 

1344. W. R. Hopce and R. R. Hoper, London, “‘ Boilers for geiératiny 
steam and economising fuel.”—Dated 3rd May, 1872. 

This invention relates to an improved form of tubular boiler having une 
or more furnaces arranged inside, and the firing therefore internal, and 
having two or more sets of tubes suitably arranged connecting the fire 
and smoke boxes, the products of combustion being led or conveyed 
through the tubes and returned back again, and in some cases passed 
through external flues, finally passing into the uptake or chimney, whicl+ 
has the desired effect of arresting nearly all the heat before leaving the 
boiler. The advantages claimed by this invention are that, by the nevel 
combination and disposition of internally-fired furnaces and tubes of 
suitable proportions arranged in manner as described, the maximunt 
effect with a minimum consumption of fucl and the reduction of the 
waste gases escaping into the chimney or uptake to the lowest possible 
temperature is obtained. 

1351, A. M. CLark, Loadon, ‘ Rotary engines.” -- A communicetion.—Daled 
3rd May, 1872. 

This invention relates to that class of steam engines which impart 
motion without the use of a crank, and consists-mainly in the construc- 
tion of the cylinder and piston wheel, and in the construction and 
arrangement of the pistons, whereby the pistons are kept stationary in a 
revolving wheel while under steam presure or while doing their work ; 
and also in the oval cam groove and flexible cam blocks on the pis- 
tons, the construction and arrangement of parts being fully described. 
1358. R. WAycoon, London, ‘‘ Steam and other engine governors.” —Dated 4th 

May, 1872. 

This consists mainly in fitting flat plate springs to clips, lugs, or joints 
at both ends. The springs have semi-cylindrical weights attached 
rigidly at the centres of the plates which the speed forces outwards, sv 
as to draw the clips attached to the valve spindle closer together. The 
valves are cylindrical and work in a chamber open at each end, so that 
the steam acts upon both ends. 

1369. P. Courrr, Edinburgh, ‘‘ Motive power engines.” — Dated 6th May, 
1872. 

The features of novelty which constitute this invention is the arrange- 
ment of rotary engines with a hollow cylinder free to revolve wpon asta- 
tionary axle, that portion thereof which lies within the cylinder being of 
larger diameter thaw the other portions of the shaft, thus leaving a space 
which constitutes a circular steam-tight chamber which is utilised for 
the economical working of the engine. 

1371. T. Turton, Liverpool, “ Spring safety valves.” — Dated 6th May, 
1872. 

This consists essentially in constructing valves of the spring class with 
parts called compensating struts. These struts bear on the valve or its 
spindle at their inner ends, and directly or indirectly on the springs at 
their outer ends. They are cach placed at an angle, and they serve to 
insure that the spring or springs, whether one or more is used, shall offer 
# uyiform resistance in a practical sense to the rising of the valve at 
every portion of its lift. The valve can he arranged to offer cither tensior 
or compression resistance, 
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1401. W. Ley and J. Pinker, Liverpool, “Packing for motive power 
engines.” —Dated 8th May, 1872. . 

This invention relates to an improved packing for piston-rod stuffing- 
boxes and other similar parts of steam and other motive power engines, 
and consists of triangular or wedge-shaped rings, which are formed in 
segments to lap or dovetail together. These rings by preference the 
inventors form of what is known as patent or white metal, but other 
inetal may be used if desired. The rings are of such size in diameter that 
they do not fill up the stuffing-box, and are placed with one side against 
the working and the wedge in the stuffing-box. These packing 
rings are applied thus:—They first insert a ring or layer of Tuck's or 
other suitable elastic packing or gasket; they then place a segmental 
metal wedge-shaped ring as described ; upon this ring they place a second 
layer of Tuck's or other suitable packing, and upon this second layer of 
elastic packing they place a second segmental wedge-shaped metal ring 
as before, and so on until the stuffing-box is sufficiently filled. They 
then screw down the gland, and the pressure forces the elastic packing 
against the wedge-shaped segmental metallic rings, and thus forces the 
tings against the working rod, the rod and rings thus virtually working 
metal to metal, the elastic packing filling up the spaces in the stuffing- 
box between the wedge-shaped rings, and forcing the segments of the 
rings against the working rod, and forming a perfectly steam or water- 
tight joint. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1321. W. A. Lytrie, London, ‘‘ Ships, dc.” —Dated 2nd May, 1872. 

The features of novelty are, First, the construction of ships or boats 
with bottoms concave downwards like inverted boxes, for the purpose of 
providing an intervening cushion of air between the hull and the water. 
Secondly, allowing any redundant air to escape below the water by 
means of arrangements for that purpose, so that this air may aid in 
propelling or controlling the vessel. 

1329. J. H. Jounson, London, “ Disengaging ships’ boats."—A communica- 

tion.—Dated 2nd May, 1872. 

According to this invention it is proposed to employ a ball and a socket 
or male and female figures of any number of sides locked into each other 
by means of a suitable lever or levers attached to the sockets and con- 
nected together at the ends by means of a chain or rod which can be 
instant ly slipped or detached, thereb; ing the balls from their 
sockets. One of these sockets is to be fitted underneath the thwart of the 
boat at either end by means of suitable bolts, the main bolt passing 
through the bottom of the socket and do:vnwards to the keel to which it 
is fastened, thereby throwing the whole weight of the boat and its 
contents when suspended on the keel. 

1358. W. Hammant, London, “ Propelling carriages with or by compressed 

air.”—Dated 2nd May, 1872. 

The novelty in this case consists in arranging under the bottom of the 
carriage a compressed air apparatus, consisting of a series of tubular air 
chambers, air pumps, a slide valve cylinder, piston, and the usual 
gearing for transmitting motion to the wheels. Also of a brake, whose 
power is obtained from an air pump. 

1353. T. T. Macnetty, London, “ Subterranean railway or tramway inter- 

communication.” — Dated 3rd May, 1872. 

This invention consists in constructing one or more subterranean lines 
of railway extending at certain distances apart in one and the sue 
direction, and one or more other subterranean lines at a higher or lower 
level running transversely to those first named, so that the two sets of 
lines cross each other, forming a network of railways by which every part 
of the town is rendered accessible. At the points where the lines cross 
each other stations are constructed by which passengers starting from a 
station on one line can pass to any station on any of the crossing lines. 
Each line consists of two tunnels with one line of rails in each, one serving 
for the up traffic and the other for the down traflic. The two tunnels are 
connected at the ends by loops. The carriages are propelled by atmo- 
spheric pressure, a tube being provided ae which pistons connected 
to the carriages pass, in connection with which tube is a second tube from 
which air is exhausted or into which air is propelled by apparatus at one 
of both ends of the tunnel. 

1364, E. SLavcnTer and A. L, Sacre, Bristol, ** Construction and coupling 

of locomotive engines.” —Dated 4th May, 1872. 

According to this provisional specification two locomotive engines are 
coupled by a frame passing from the centre of the wheel bases of one 
engine to the corresponding centre of the other engine. The frame 
supports a platform for the driver aud stoker, and the weights upon the 
wheels may be adjusted by means of it. 

1367. 4 J. Sweerine, Rotherhithe, ‘* Lowering boats."—Dated 4th May, 

1872. 





Boats are lowered upon an even keel through the disengagement of - 


bolts actuated by a lever at the centre. The lowering is effected through 

a lever brake working upon a roller on the drum shaft below the davits. 

1380. B. Hunt, London, “‘ Straight axles for wagons, &c.”—A commvunica- 
tion.—Dated 6th May, 1872. 

The rolling according to this system operates transversely to the axle, 
and by means of three pairs of rolls, of which two are called “roughing 
rolls” and the third “ finishing rolls.” At the side of the two main 
rollers are placed two small rollers, serving merely to keep the axle in 
position, the lower one being immovable in a vertical direction, and the 
upper one capable of being raised or lowered. Each of the main rollers 
is composed of a central axle or shaft, which receives its motion from 
the driving power, and on which are placed movable and fixed rings 
forming the — of the axle, the arrangement of which rings will vary 
with the said profile. The movable rings prevent the torsion produced in 
the axle during the rolling by the difference of surface speed occasioned 
by the different diameters, and the fixed rings give the movement of 
rotation to the axle. The first and second roughing rolls are provided 
with cutting rings, which remove the surplus metal from the ends of the 
axles, and the finishing rolls are provided with two small conical rollers 
for finishing the said ends. The journals of iron axles may be hardened 
by causing a constant jet of water to flow on to them during this last 

* operation. 
1581. B. Hunt, Loadon, ‘* Metallic wheels for railways.” —A communication. 
—Dated 6th May, 1872. 

This invention consists in a new process of manufacturing wheels of 
iron or steel, and is equally applicable to wheels with spokes and to plate 
or disc wheels. For the former the spokes are each formed of arolled bar 
bent hot upon a mandril by means of a hine or stamping b , 
The rim is a circle of iron of a flat trough section rolled to the desired 
dimensions, curved and welded in any convenient manner, or made 
without welding. The nave is formed by rolling a bar of iron into a helix 
upon a cylindrical mandril so as to form a tube, which is welded ina 
matrix formed in two parts, which make recesses therein, The arm or 
spokes are taken cold, and placed according to their arrangement in the 
wheel upon a plate or table prepared for that purpose ; the rim is heated 
to a white heat, and is then placed over the arms, which it locks firmly 
together in contracting. The arms and rim being then placed in suitable 
dies beneath a stamping hammer, the nave is heated to a white heat and 
placed over the inner ends of the arms, and a few blows of the hammer 
will fix them into the recesses therein. Immediately after this the wheel 
thus formed is brought to a white welding heat, when it is again placed 
in the matrix, and by the action of the hammer all the parts in contact 
are welded together, Sening a wheel in one single piece. The manufac- 
ture of plate or disc wheels by this system is similar to the above, with 
the exception that two flat or buckled plates or discs take the place of 
the arms or spokes. 

1387. J. Ciark, London, “ Railway brakes.”—Dated 7th May, 1872. 

Increasing the power of railway brakes by using compound leyers in 
combination with a self-adjusting take-up pawl and ratchet wheel on 
the rocking shaft, and in working several carriages fitted with the same 
at one time. 

1402. S. P. Loneman and E. C. Atperman, London, “Registering the issue 
of tickets.” —Dated 8th May, 1872. 

A continuous strip of tickets is coiled on a drum contained in a casing 
and passed between a pair of rollers geared together and operated by a 
winch handle. One of these rollers is connected with a series of number 
wheels similar to those of an ordinary paging machine. A crayon is fitted 
in a spring holder within the case to mark the strip as it is drawn out, to 
check fraud, a bell being also provided for the same purpose. 





Class 3,—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing Dyeing, Printing, and Dressing 
Fabrics, &c. 

1340. B. eecmeas, St. Denis, France, “ Forming threads.” —Dated 3rd May, 


This consists in making or forming a multiple thrown thread by adding 
to the ordinary simple thrown thread an additional throwing by means 
of the twisting machine. These multiple thrown threads are formed 
either from threads already dyed in different colours or from undyed 
threads of differing materials, so that, after weaving, a dotted or chiné 
cSect results in the one case from the pe ary few of the colours, and in 
the other from the different effect produced by the bath of colours upon 
phe differing materials of the threads. 

2345. J. H. Jouyson, London, “Carding engines."—A communication. — 
Dated 3rd May, 1872. © é ; 
This invention comprises a peculiay combination of differential gearing 


cperating on one side of a carding e' ec in combination with a fixed 
mangle wheel rack for effecting the self-acting stripping of the top cards 
of a carding engine in the order required; and ‘or its object the 
imparting greater firmness to the traversing frame, the accomplishing the | 
lifting, stripping, and replacing of the top cards in a more rapid manner, 
and the enclosing and avoiding the cumbrous appearance of the self- 
stripping machanism. | 
1347. T. J. Denne and A. Hentscuet, London, ** Materials for dyeing | 
JSabrics.”—Dated 3rd May, 1872. 

A new combination of materials. 

1361. W. R. Lake, London, “ Knitted fabrics."—A communication.—Dated 
4th May, 1872. 

This invention relates to circular latch needle knitting machines which 
carry a divided warp capable of being brought into an undivided state by , 
pressing out the warp - maee ty or by suspending or withdrawing either | 
the outside or the inside series of warp Gaels, leaving only a single | 
warp on the machine. And the said invention relates to a warp and 
looped fabric and to hani for producing the same, which mechan- 
isms introduce single weft or filling threads between the divided 
warp-threads, and on either side of the needles, or simultaneously 
on opposite sides of the needles, and which introduce single 
filling threads inside of the warp and outside of the needles, 
or outside of the warp and inside of the needles, or both of these | 
filling threads simultaneously, or either or both of such last-named 
filling threads simultaneously, with the introduction of either or both of | 
the filling threads introduced between the divided ——» and 
which introduce single filling threads between the needles by dividing 
the needles in the usual way and by guiding or leading such filling 
threads between the divided needles inside of the warp, or by passing 
such filling threads on opposite sides of alternate undivided needles out- 
side of the warp by means of an oscillating or vibrating guide or filling | 
feeding mechanism, and either or both of the two last-named filling | 
threads may be introduced simult. ly with the introduction of any | 
one, two, or more of those previously described. The invention also 
relates te circular latch-needle knitting machines, which carry an un- | 
divided warp or a single circular series of warp threads, and which | 
introduce weft or filling threads between the warp-ti s and the 
needles, and either singly or separately, or both of such fillingthreads at 
the same time, and in connection therewith two knitting threads are | 
introduced at cach feed or at and from alternate feeds. | 
1375. C. Viet, London, “‘Obliterating stains from white linen.”—Dated 6th | 

May, 1872. 

This invention has for its object the obliterating stains or marks from 
white linen. The fluid is composed of soda and a preparation of spirits | 
of salts together with chloride of lime and manganese. | 
1407. G. Newsome, Rochdale, ‘‘ Emery rollers for grinding cards.”—Dated 

8th May, 1872. | 

This invention relates to the emery rollers employed for grinding the 
poiuts of the wire cards used in carding engines, and consists principally 
in making such rollers with plain spaces or cavities intervening between 
strips or surfaces of emery, in contradistinction to covering the entire 
surface with emery as ordinarily practised. 

1416. S. Craptrer, T. CRABTREE, and J. CRABTREE, Manchester, ‘‘ Cotton 
ond other fabrics.” —Dated 9th May, 1872. 

The apparatus now in use for singeing or firing fabrics consists of an 
arched cast iron plate, which is heated to a red heat by a furnace placed 
between the walls supporting the firing plate; now this invention consists 
in admitting air to the furnace through passages in the side walls, whereby 
the fire is kept bright and the firing plate is retained at the proper tem- 
perature for singeing the fabrics as they are rapidly drawn over it. 

1603. E. Marner, “ Splitting, separating, cleaning, and dressing fibrous 
materials.” —Dated 26th May, 1872. 

First, the method of splitting open the stalks of the grasses, and throw- 
ing back and flattening them out in single bands or breadths equal to 
the circumference of the stalks, whereby both the inside and outside of 
the stalks or fibres are exposed at the same time to the operations of the 
machine; and then the peculiar way in which the fibres are thereafter 
separated from the woody or pithy substances, and cleaned and dressed. 
3303. T. Laycock and J. SuuttLewortn, Skipton, Yorkshire, ‘* Spools.”— 

Dated 7th November, 1872. 

This improvement consists in using a plain spool without collars, the 
thread being evenly and in greater quantities wound by a spooling 
machine upon a simple wire, in a form pted for ce, dispensing 
with the unsatisfactory process of imperfectly filling the spools by hand. 


























Class 4.-AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


1368. J. P. Fison, Teversham, Cambridgeshire, ‘‘ Stearing gear for ploughs.” 
—Dated 4th May, 1872. 

This invention relates to a combined lifting and steering apparatus for 
double and three-furrow ploughs. The lifting apparatus for regulating 
the depth of the work or raising the ploughs entirely out of work consists 
of a round rack jointed at its lower end to the axle to the wheels 
and operated by a pinion from the tail end of the plough. On the 
socket carrying the rack-rod and pinion, worm or bevel gearing is also 
mounted for turning the wheels in any direction connected by a key and 
groove with the round rack rod, said gearing being also operated from 
the rear of the ploughs in steering or guiding the same. 

1382. J. H. Jonnson, London, “ Treatment of corn.” —A communication,— 
Dated 6th May, 1872. 

This invention relates to a process of and apparatus for curing corn and 
other grain, and destroying the germ therein. The principal feature of 
thisinvention consists ina mode of destroying the germ incorn or other grain 
by bringing the grain in direct contact with steam, to the action of which 
it is subjected until the germ is effectually destroyed, the grain being 
subsequently dried and freed from the moisture absorbed by it during 
the steaming process. By this process of steaming not only is the germ 
effectually destroyed without danger of scorching or burning the grain, 
but all the grain is evenly and thoroughly cured, and there is no liability 
of uneven heating resulting in imperfect curing of certain portions of the 
grain, as is the case with ordinary processes in use. The essential 
features of the apparatus adapted to carry out this process consist of a 
steam beating chamber in bination with a drying chamber. Inside 
the said steam chamber there are disposed perforated steam pipes in 
order to equally diffuse the heat throughout the mass of grain, and in 
combination with the drying column a perforated grain receiving funnel, 
with sides inclined at an angle of 80 deg., or thereabouts, to the hori- 
zontal, is employed. 

1405. J. Howarp and E. T. Bousrietn, Bedford, “ Ploughs, &c.”—Dated 
8th May, 1872. 

The object of this invention is, First, to provide for the raising of 
tilling implements out of work and lowering them into work; and 
Secondly, for reversing their action. 


Class 5.—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c, 
1335. N. AcEer, London, “‘ Bricks,”—Dated 2nd May, 1872. 

This relates chiefly to endless chains of boxes formed with side walls 
only, the bottom being detachable with the bricks as theyare made. The 
ends are formed from the side walls of a chamber beneath the pug mill in 
which they pass in succession, the clay being forged into them under 
pressure of the blades, and of a roller or scraping plate. When making 
stock bricks the stocks are on the detachable bottom plates. 

1397. B. Looker, Kingston-upon-Thames, “Hollow ventilating bricks and 
slubs.”—Dated 7th May, 1872. 

This invention consists in making hollow blocks or slabs with grooves 
through tlie same, and notches on each side at the ends, and with 
openings in the sides if required, so that when a line of thin bricks or 
slabs is in position a number of openings will be formed, which are 
capable of being opened and shut by — or plates with correspondin 
openings sliding in the above-mentioned grooves. In horticultura 
structures, especially those known as Looker’s, these slabs or bricks are 
to be placed in the base or lower part of the structure, so that when the 
tap gg opened, or ridges or capsremoved, complete ventilation can 

obtained. 





Class 6,—FIRE-ARMS,—None. 





Class 7.-_FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
132d. G. T. Mackey, London, “ Supplying fibrous materials to the shuttles 

of lock-stitch sewing machines.”— Dated 2nd May, 1872. 
eon ae — of a ne or Parke y ing A of metal, wood, com 
pressed paper, or any other material adapted for the pase, and upon 
which the cotton or other fibre is wound. = - 
1349. E. T. Hucues, London, “‘Pianofortes."—A communication.—Dated 
3rd May, 1872. 








This —<— consists in making the touch clastic, and also as resisting 
as ‘required by means of upright springs, one for each note, the springs 
belng put in and out of action by mechanical contrivances, 


ame, My S oom Mottingham Lodge, Eltham, Kent, “ Gas stoves.”— Dated 
ay, ’ 

The features of novelty of this invention consist essentially 
helical plate or plates of metal within a small w t cylinder of sheet 
metal for a short distance, and then filling up the rest of the cylinder 
with curled or twisted pieces of sheet metal to retard the the 
heated air or gas, and further in some cases surrounding 
a jacket containing water for the circulation of hot water through pipes 
suitably arranged. 

1370. H. Lomax and J. Lomax, Over Darwen, Lancashire, G. F. Brap- 
BURY, and T. CHapwick, Oldham, Lancashire, ‘‘ Sewing machines,”— 
Dated 6th May, 1872. 

This inveution relates, First, to the construction of mechanism which, 
by taking up a portion of the slack thread near the eye of the needle, 
leaves a loop on the shuttle side of the needle only. To the use of im- 
proved thread guides. These the inventors construct in the form of a 

oop; the frame or part of the machine near to which these are 

is recessed, the point of the — within the recess, leaving suffi- 

, which is readily passed between 


cient space for the passage of the pag t — 
e threading us greatly 


the point of the hook and the recess, and 

facilitated. 

1388. L. Excet, London, “ Attaching thermometers to the handles of um 
brellas, de.” —Dated 7th May, 1872. 

The inventor attaches ther ti to brellas, p ls, sticks, 
whips, and fans. 
om, ©. bf PERKINS, London, ‘‘ Portable pneumatic bracket.”—Dated 7th 

lay, 1872. 

The pneumatic bracket the subject of this invention is composed 
essentially of a hollow disc constructed so that when placed against a flat 
surface a vacuum may be produoed within the disc by means of a small 
air-pump fitting upon it, the disc also ng a jointed arm, the lower 
arm being connected to er by a universal joint, and the top of the 
upper arm being suitably e to carry a desk or stand for music, books, 
or other articles. The open face of the disc being placed, ny against the 
side of a piano, the air-pump is worked until the disc tly adheres. 
When the bracket is to be removed a s' screw valve is opened, an 
the disc at once leaves the surface against which it has been applied. 
This apparatus may be carried in a very small com: say, in a violin 
case, and its application does not injure the most po! surface, 

1427. H. B. Fox, Oxton, Chester, ‘* Jugs for filtering and cooling liquids,” — 
Dated 10th May, 1872. 

The features of novelty which constitute this invention consist, First, 
of an addition of a filte di to jugs factured under letters 

tent granted to the inventor bearing date the 30th May, to and num- 








ered 1435. Secondly, of an addition of a cooling medium to jugs manu- 
factured under the same patent. Thirdly, in appl these filtering and 
cooling mediums to jugs of ordina facta The medi ist: 
of dispensing with the semi cover on the top of the jugs before enu- 
merated, and in lieu thereof inserting an inner case or with suitable 
filtering medium. This inner case or pan has a partially covered top, 
which takes a of the cover dispensed with in jugs. case = 
may also be used as a cooling medium by placing ice therein, ng 
with the filtering medium, and hermetically cove the top. The case 
or pan may be made applicable to any description of jugs. 

3295. C, E, Parvin and J. O. Turner, Maine, U.S., ‘‘ Boot or shoe heel.” — 

—A communication.—Dated 6th November, 1872. 

This complete specification describes a hollow or chambered heel, cast 
or made of metal or other suitable mate with a flange projecting 
inward from its upper edge or part th , or with such flange so 
arranged and with a projection extending from the middle of the back of 
the chamber into such chamber, the =~ being to go between the sole 
and the upper of the shoe or boot at the heel of the upper and sole, 
and the projection being to enter the sole or be driven against 
it. The heel so made is to be further fixed to the sole by one or more 
“9 or nails extending through the bottom of the heel and into the 
sole. 





Class 8.—_CHEMIOAL, 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1327. T. Curisty, jun., London, “ Treatment of liquor of gasworks, dc.” —A 

communication. — Dated 2nd May, 1872. 

This invention relates to an improved process of treating liquids, such 
as ammoniacal water from gasworks, stagnant water, sewage waters, and 
other waters containing foreign matters in suspension or solution, the 
object being to extract such matters and obtain them in a comparatively 
solid or condensed form in which they may be used or for use 
as commercial products. The liquid matters are treated according to the 
invention at the ordinary temperature, and the agent employed to effect 
the required extraction or condensation of the matter desired to be 
obtained is silica, such as fluorure of silicium (Si F 15), hydrofluosilicic acid 
(28i* 3 H FI), chloride of silicium (Si Cl), and the alkaline soluble silicates 
may be used, care being taken that the silica is used in such a form as to 
be capable of penetrating the entire liquid mass and of combining with 
the water, thereby forming a hydrate which aggl tes the subst: 
suspended or dissolved in the liquid. The matters thus agglomerated by 
the agency of the silica are presented in a commana solid or con- 
Suposing the tones $0 too action of the stusanghave and elbowing % ts ast 
exposing the mass to the ion of the a’ ere ali pa 
wiih tho eensene of water. The hydrate formed as described loses the 
excess of water at the o temperature, and will then leave a 
crystalline deposit composed of useful matters. This deposit forms a raw 

roduct the obtaining of which constitutes the object of the present 

Eooention. Ordinary soluble alkaline silicates may advantageously be 

used, such as silicate of soda or silicate of 

1342. R. B. Srepuens, Langrish, Hampshire, “ Milk condensing apparatus.” 

—Dated 3rd May, 1872. 

The novelty claimed for this invention is by using a series of oscillating 
pans with serrated surfaces filled with water heated by steam to about 
175 deg. Fah., over which the milk passes in a continuous thin film, by 
which means a gentle agitation is acquired which keeps a fresh si 
of the milk always exposed to the atmosphere, thus accom ing 
evaporation in a shorter space of time than other methods open 
or vacuum pans, and retaining all the nourishing properties of the milk 
intact. 

1362. R. Fisn, Lonion, “‘Revivifying materials used in the purification of 

ges." —Dated 4th May, 1872. 

This invention relates to the revivification of oxide of iron in situ, or in 
the vessel in which it is used, and consists in rene each purifier 
with an inlet and outlet other than gas-ways, and which may be termed 
air-ways. The inlet is furnished with a valve, to which is attached a 
short conical pipe or opening; within the mouth of this pipe a nozzle in 
connection with a pipe from an oan steam boiler is inserted ; the use 
of the apparatus bemg as follows:—When the material has 
become inert the gas-ways are closed and the air-ways opened; a tap is 
then turned, and steam is allowed to issue from the nozzle into the 
purifier. The effect of this is to cause a rapid current of air to flow 
through the purifier, permeate the purifying material in its course, and 
from thence pass to a suitable outlet, in or near to which a jot of steam 
may be made to play for the —— of more ery any | and 
diluting any objectionable exhalations, the result of the process AY 
complete revivification and conversion into oxide of iron. The induction 
of a current of air is no novelty, but its introduction mixed with steam is, 
and this renders the process, which was previously unsuccessful, highly 
advantageous. 

1366. J. Parks, Northwich, “ Fixing salt pans, dc,"—Dated 4th May, 

1872. 

According to this provisional specification the pan ig supparted on 
pillars so that the whole or nearly the whole of the bottom becomes avail 
able as heating surface. 

1373. T. J. Denne and A, Hentscuet, London, “ Preserving meat.”— Dated 

6th May, 1872. 

New com tion of materials for preserving meat. 

1392. F. J. Hamer, London, “ Compression of blocks of fuct.”~--Datel 7th 

May, 1872. 

The on is to have a horizontal rotating table, say with nine moulding 

cavities in its face. It is moved step by ste Th, step three = 


cavities are filled, and in three others are com 
lded, whilst finished blocks are at the same time expelled from the 


remaining three cavities. 
1393. I, Brown, Bdinburgh, “ Utilising greensand of the lias formation.”— 
Dated 7th May, 1872. 

This invention relates to tho utilisation of the material well-known as 
the greensand of the lias formation of the coprolite beds in the following 
manner. The process of con moaben wag be as follows ;—The nodules or 
coprolites are first separated from the greensand by any canvenient pra- 
cess, the residue or emer is then dried, ground, and treated with 
sulphuric acid for its chemical conversion into phosphate of alumina, 
1409. J. H. Jonnson, London, “* Treatment of ores.”--A communicatron,— 

ME, aan May, os etna nat aii son 

nis invention re 8 to the t of ores gen > more par- 
ticularly of + —, and tofeertai a ; gem ae cambio 
apparatus whereby cast iron, wrong » an | may > nu- 
factured direct from the ore in an pin lm manner. This improved 
mode of treatment is based upon the separation of the red uel from 
the heating fuel, and upon the exposure on a hearth heated both from 
above end below of the ore mixed with fuel to the action of a reducing 
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gas obtained from a gas generator, the said mode 

either cast iron, wrought iron, or steel to be prod rect, ig 

to the special arrangement of the apparatus and the nature of the ore 

employed. 

1410. J. H. Jounson, London, “ Artificial manure."—A communication. — 
Dated 8th May, 1872. 

This invention consists essentially in transforming into a useful manure 
the acid residues, consisting of sulphate of lime impregnated with fatty 
matter, which are obtained in the manufacture of stearine candles, by 
mixing with such residues, First, the iacal liquor obtained from gas 
works generally, whether the same employ coal, bones, or animal matter 
of any kind; Secondly, the liquid contents of cesspools, putrid urine, 
and the drainage from manure heaps ; Thirdly, the lyes of potash or soda 
and solutions of carbonates of potush or of soda. Liquors containing 
sulphates or alkaline chlorides may also be advantageously employed 
for mixing with the basic phosphate of lime obtained from calcined 
bones, the presence of the salts assisting and accelerating the transforma- 
tion of the basic phosphate into soluble phosphat e bsequently 
treating with sulphuric or chlorhydric acid, the essential object being 
to introduce in an economical manner into the super-phosphate the 
sulphate and the chlorhydate of ammonia, the presence of which greatly 
augments its value. 

1454. T. SHEENAN, Dunkirk, New York, * Steelifying iron.”—Dated 13th 
May, 1872. 

The nature of this invention consists in a new process of steelifying 
iron. The inventor employs common salt, sal-soda, charcoal, black oxide 
of manganese, common black rosin, and raw limestone. When the char- 
coal compound is ready fur use the inventor takes a suitable box of 
wrought or cast iron and puts a layer of broken limestone in the bottom 
of the said box. He then takes a plate of sheet iron and perforates the 
said plate, and lets the plate drop loosely on the limestone. He then 
puts a layer of the charcoal compound on the top of the said perforated 
plate. Then alt rnate layers of iron and of the compound are put on 
until the box is full. He then puts a cover on the said box and lutes it 
with fire-clay. Then he puts the said box in an open fire or furnace, 
and subjects the box to a strong heat. Then he removes the pieces from 
the box, and cleans them and chills them in water. He then removes 
the residue in the box and cools it. He then turns the residue into the 
supply box, and it will be ready to use again. 


of treatment enabling 




















Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


1320. W. A. Lyttie, London, “ Telegraph wires.”— Dated 2nd May, 1872. 

The features of novelty are, First, securing the telegraph line wire to 
the insulator by means of a staple or U-shaped clip fitting the circular 
groove in the top of the insulator, threaded and nutted at the ends, and 
provided with a cross piece of metal or cbonite extended from one leg to 
another. Against the cross piece the telegraph wire is clipped by the 
nuts when tightened, and between the cross piece and the bend of the U 
the insulator is clamped fast. If the insulator is made specially to suit 
for this arrangment the wire can be clipped home against it without a 
cross piece. Secondly, clamping home against the telegraph wire and 
insulator as described a cylindrical or otherwise shaped metal shield 
open at both ends as protection against breakage. Thirdly, the use of a 
shield open at the top and similarly constructed with other forms of 
insulator to which the U clip will not apply. 

1334. W. Dartow, North Woolwich-road, Essex, “‘ Portable magnets.”—Dated 
2nd May, 1872. 

This invention relates to improvements in the manufacture and appli- 
cation of portable magnets in the form of magnetised strips, plates or 
particles of steel (or magnetisable substances), or chains, wires, or other 
parts suitably arranged and combined with india-rubber. gutta-percha, or 
with gummy, glutinous, resi or bitumi bst ,» and made 
up into fabrics, belts, bandages, articles of dress, ornaments, baths, 
surfaces for sitting and reclining upon, harness, horse-cloths, and other 

ppli for animals, for curative and other purposes. Magnetic com- 
pounds, according to another part of these improvements, are also applied 
to agricultural and horticultural purposes to promote the growth of 
plants, trees, or seeds. 








“1376. D. G. Firzcerap and B. C. Motxoy, London, “ Treating compound 


substances by the agency of electricity.”— Dated 6th May, 1872. 

According to this provisional specification a tank is used with carbon 
electrodes; ulsoa magnetic electric machine driven by steam on otherwise, 
1378. W. R. Lake, London, * Electric torches for lighting gas.” —A communi- 

cation.—. Dated 6th May, 1872. 

This invention relates to hand devices or torches for lighting gas by the 
generation of an electric cmrent, and the said invention consists in an 
electiic torch or band device, — in itself, both in the generation 
and liberation of the electric spark, that is to say, a device that is inde- 
pendent of the gas burner or fixtures to which the said gas burner may 
be attached, or any medium inaependent of the torch itself, except the 
hand. And the said invention further consists in a torch constructed 
with a chamber or deflector for receiving the escaping gas and mixing it 
with the air so as to light the gas with the said chamber or deflector 
away from or above the gas burner. 

1447. J A. Descorre, Paris, “ Telegraph posts.”—Dated 13th May, 1872. 

The feature of novelty in this invention consists in making the posts of 
sheet iron, which is cut in lengths ; it is then submitted to a screw press 
bearing a longitudina) bar of iron of the form it is desired to impart to 
the sheets ; this being effected they are united at the rim or wings by 
means of rivets or bolts. The insulators are attached as desired either to 
the posts, or are mounted on arms connected to them, or they may be 
fixed alternately on the posts and on the arms; this is the method adopted 
when there are a number of wires. The posts being hollow, the wires 
pass down the centre, and, uniting, form a cable at the foundation, 
whence it may be directed in any desired direction ; this occurs with 
terminal posts, and posts at crossings. In order to secure the requisite 
equilibrium and solidity, the sheets of netal gradually increase in thick- 
ness as they reach the bottom of tbe posts, which latter may be gal- 
vanised, coated with coal tar or cement, or other substance, to guard 
against deterioration. By placing a box or compartment containing the 
requisite apparatus for testing the wires in the interior of the post at any 
desired point on the route, and allowing them to enter therein, any defect 
in the circulation of the electric fluid may be ascertained, and its position 
determined, 


° Class 10.—MISC®I LANEOUS. 
Including all patents not found under the preceding heads, 
1922. A. CLark, London, “ Revolving shutters.”— Dated 2nd Muy, 1872. 

To deaden or prevent the noise attending the raising or lowering “of 
there shutters the inventor applies at the back thereof a strip or strips 
of soft or pliant material, or wholly covers the same at back, or he may 
attain the sume end by increasing the width of the corrugations towards 
the bottum. He also places a strip of wood in the grooves in which the 
shutters work, pressed from behind by springs against the back part of 

he shutter to prevent rattling when in use. 
1323. H. R. Fansuawe and M. Birp, London, “ Cigars, &c.”—Dated 2nd 
May, 1872. 

The chief features of novelty in this invention consists in making 
cigars, cheroots, and cigarettes with draught passages by means of the 
introduction of wires into the articles during the process of manufacture, 
either in certain moulds or after being partially moutded, the with- 
drawal of the wire leaving the draught passages open and facilitating 
the smoking of the cigars, cheroots, and cigarettes, 

1326. E. Crappock, London, “ Pipe wrenches.”—Dated 2nd May, 1872. 

This wrench is for grasping and holding pipes and other things of a 
round, oval, or rectangular form. The novelty of the invention consists 
in the use of graduated teeth (teeth graduated in size) in the mouth or 
opening which forms the grasping portion of the wrench, the teeth 
being largest towards the open part of the said mouth and diminishing 
in size towards the closed and narrower end; and in maintaining the 
width and thickness of metal to the extreme outer end of the larger fip of 
the wrench. 

1333. J. Ricntarps, G. Lawrence, and J. W. Lincarp, Birmingham, 
** Bouquet holders.” —Dated 2nd May, 1872. 

There is first provided a hollow receptacle for the flower or flowers 
desired to be held, and this hollow vessel may be of any convenient shype, 
but by preference takes the form of a locket, or a cross, or any other 
ornamental design. A plate of an ornaments] character is now hung upon 
the front of the hollow vessel before named from its middle or rear part, 
and in such manner that the front or upper end of the ornamental plate 
is pressed down upon the hollow vessel by the action of a spring provided 
for that purpose. The said plate is provided at its front or upper end 
with a pin or sharp spike affixed thereto in a vertical or cross y seb cog 
and there is an aperture provided in the upper end of the front part of 
the hollow vessel, through which, by the action of the spring before 
mentioned, this pin is forced against the opposite or back part of the 
hollow vessel. 

1336. M. Henry, London, ‘‘ An improved box.”—A communication.—Dated 
2nd May, 1872. 

A metal box is made in two parts, the body and the lid —_ They are con- 
nected by forming holes with projecting sides at each side of the box, 
which are inserted in holes formed in the lid, the projecti. sides being 

ressed down. The frent edge of the lid is bent over and a depression or 
urrow made in it, and a corresponding de ion or urrow is made in 
the front edge of the box, so_that the olge Steover the box edge and is 





held firm. It is opened by pressing on the front of the box. The back 

edge of the box has an extended edge, which is bent not quite at a right 

onae but — an inclined surface, and acts as a spring tending to 

facilitate the opening of the lid. The box can be cheaply made by 

cutting, stamping, or punching out the parts. 

1343. J. Bricas, London, “‘ Giving, receiving, and taking votes by ballot.”— 
Dated 3rd May, 1872. 

The novelty in this case ists in so sur ding the voter witha 
screen ax to render the act of vot a secret one; in providing two 
flexible sleeves, into which the voter drops the voting and waste-balls, so 
that the presiding officer can check the number of such balls in each 
sleeve, by feeling alone, so as to prevent error or fraud in voting, befure 
passing the > their receptacles; and in providing bags and a 

ti le for disputed votes. 





ry 





1348. T. J. Denne and A. Hentscner, London, “ Finishing and currying 
leather.” — Dated 3rd May, 1872. 

A new combination of materials for finishing and currying leather. 

1355. W. Brookes, London, “ Communicating motion and pressuxe to part 
of presses, kc.” —A communication,---Dated 4th April, 1872. 

Two discs, or plates, or blocks, are formed each with a circular inclined 
plane or helical rib or surface upon its face, which circular inclined planes 
or helical ribs or surfaces are in all respects similar one to the other, so 
that when the said discs, or blocks. or plates, are placed to face one upon 
the other they may be made to form together a cylindrical body, the 
most elevated portion of the said circular incline plane or helical surface 
on one disc, or plate, or block, fitting on to the lowest portion of the circular 
inclined plane or helical surface on the other disc, or plate, or block. When 

laced in position, one of the discs, or plates, or blocks, called ‘ the travel- 
ing disc,” is guided so as to be capable of receiving a forward and back- 
ward motion in the direction of its axis, but is incapable of rotary motion, 
and the other of the said discs, or plates, or blocks, called the rotary disc, 
is mounted so as to be incapable of motion in the direction of its axis, 
but is capable of rotary motion, limited, however, by preference to less 
than one complete revolution. The effect of this arrangement is that 
when motion is communicated to the rotary disc in the proper direction 
the circular inclined plane or helical surface upon its face, by moving 
round upon the circular inclined plane or helical surface on the travelling 
disc will foree the said travelling disc forward, thus imparting to the said 
travelling disc the required travel and pressure. Springs or other suitable 
devices may be used to cause the return of the said travelling disc to its 
original position when the rotary disc is turned in the opposite direction. 
The travelling disc is connected to the tool, press, plate, valve, or other act- 
ing part to which motion and pressure are to beimparted, and the said rotary 
dise may be cast with or fixed to a spindle-rod, shaft, or other suitab!e 
means of communicating thereto rotary motion frum a key, lever, hand, 
wheel, or other suitable mover. If required, more than two blocks, plates, 
or discs may be used, so as to increase the travel. In such cases the inter- 
mediate blocks are provided with circular inclined planes on their upper 
and lower faces. 
1356. R. M. Marcuant, London, and B. J. ANGELL, Lubenham, Leicester- 

shire, ** Horseshoes.” —Dated 4th May, 1872. 

This invention relates to shoes which have a groove in the lower side to 
receive a strip of elastic material, which strip projects and forms part of 
the bearing surface. The improvements consist in making the groove 
and strip of such shape that the latter can be removed and a fresh strip 
substituted without taking off the shve. The sectional shape of the 
strip is a segment of a circle, and the sides of the groove are curved to 
correspond. 

1357. R_ W. Marsuat, Owlerton, Shefield, Yorkshire, “‘ Bearings.’—Dated 
4th May, 1872. 

This invention consists in the manufacture of bearings for machinery 
of all kinds from paper pulp, either alone or bined with plumbago or 
graphite, soapstone, or lamp black. The pulp may be made from any of 
the ordinary paper waking materials, and may be compressed by 
hydraulic or other pressure into 1avulds for the purpose of obtaining the 
shapes required, 

1360. W. Exxis, London, “‘ Cutting wood to any required shape, dc.” —Dated 
4th May, 1872. 

This invention consists essentially of certain improvements in or chiefly 

pplicabl the hinery or apparatus described in the specification of 
certain letters patent granted to the inventor, bearing date the Sth 
day of October, 1870, Nu. 2671, for “‘ Improvements in or applicable to 
machinery or apparatus for cutting wood to any required pattern or 
design,” whereby he is enabled to produce a machine for cutting wood, 
which is much more regular and efficient in its action and mode of opera- 
tion. These improvements consist chiefly of a self-acting motion for 
lifting the block of wood to its proper position (to be acted upon by the 
series of knives and *‘ sections,” and so that the centres can be readily 
and accurately run in), whereby the manual labour heretofore used for 
such purposes is dispensed with. Also of a_self-centreing motion, by 
which (when the block is lifted into position by such means) the centres 
are readily and accurately run in, and the manual arrangement fur such 
purpose as hitherto used is superseded. Also of a self-acting motiun by 
which the heel and toe of the cuttimg edge of the *“‘ veneer” knife are con- 
stantly kept at an uniform angle to the circumference of the block, — 
operated upon thereby, so that, as the block is being constantly reduc 
in diameter by the action of the veneer knife upon it, that part of the 
cutting edge of the knife beween the toe and heel thereof are caused to 
keep the sume angle with the continually decreasing circumference, so 
that when cutting near the centre of the bluck the wood is not shattered, 
but is severed therefrom in a continuous and even sheet. Also of a self- 
acting arrangement fur sharpening the inner edge of the vencer knife, 
by which the removal of the knife from the machine for such purpose is 
rendered unnecessary. Also in the provision of certain means for pre- 
venting any hard pieces of wood or any foreign obstruction chockin, 
between the veneer knife and the gauge bar, whereby they are am. 
tu pass, and not stop or injure the machine. And in the addition of lath 
receivers fur receiving and entirely separating the laths immediately after 
they are cut, and of means for carrying them away to where they are tied 
up in bundles. 
se: D. Prayer, Birmingham, “ Manufacture ef buttons.”—Dated 6th 

May, 1872. 

This invention consists of machinery constructed in the following 
manner for the manufacture of covered linen buttons and other buttons, 
The said machinery consists essentially of two horizontal carrying tables 
having an intermittent motion and a series of movable tools, The first 
carrying table has six perfurations in it, in each of which is a stationary 
die or tool in which the button is formed, and which assists in the manu- 
fucture of the button. The other table is situated a little higher than, 
and its edge overhangs or projects upon, the first table. The linen disc 
to form the cover of the button is cut from the sheet of fabric by the 
nuchine, and is fed into one of the stationary dies by the first carrying 
table, and is by the motion of the table brought under the piercing tools 
und pierced. 1t is then brought under the overlapping portion of the 
second table, which second table carries a pierced metal shell which forms 
the foundation of the button. The metal shell is depressed upon the 
linen disc, and the shell and disc are operated upon by tools, and the 
teats of the shell are thereby eyeleted or turned over the linen disv. 
Ity like motions of the table and by the use of other tools the linen disc 
is turned over the pre of the metal {shell and fixed by a ring or 
lack which has been fed by the second table. By further motions of the 
carrying table the partially made button is completed. Each of the de- 
pressions in the firet carrying table carries one of the stationary tools, and 
there are consequently six buttons in course of manufacture at the same 
time. Buttons consisting of one or more parts of metal only may be 
manufactured by the machinery described. 

1374. W. L. Wise, London, “‘ Musical instruments."—A communication.— 
Dated 6th May, 1872. 

This invention relates to the substitution of hard rubber and wood 
paste soaked in glycerine fur wood in the manufacture of musical instru- 
meuts. 

1377. 8. D. Cup, Gilroy, California, U.S., ‘‘ Drying and curing leaf tobacco 
raised from Havanna seed.”— Dated ith May, 1872 

The object of this invention is to prevent the tobacco from drying 
before it has reached the desired colour, and also to prevent an escape of 
the aroma from the leaf while it is undergoing the process of drying. 
When the tobacco has been cut it is apg in piles, and remains thus 
piled until it heats to about 100 deg. Fah.; it is then bung up in such a 
manner that the stalk is suspended in a horizontal position, the leaves 
hanging vertically and separated, and thus all the surface moisture is 
allowed to evaporate. To secure to the tubacco a rich brown colour when 
a the piling and heating may have to be repeated three or four 
times, 

1379. R. J. Epwarps, London, “ Sand, emery, and glass paper and cioths,” 
—Dated ‘ith May, 1872. 

This invention consists, First, of an arrangement of an endless band 
passing round rollers and under a flat heated surface. Sheets of paper 
or cloth coated with glue and abrasive powder are placed upon the endless 
band and caused to pass under the heated surface, thus partially re- 
melting the glue and ion the powder. Sometimes the sheets are placed 
upon a frame and pushed under the heated surface. Secondly, of making 
emery or glass cloth or paper in long lengths by age it over an endless 
band driven by rollers, by passing it over rollers without an endless 
band, and arranging a glueing apparatus, as descrfbed, nearer one end 
of the machine, and apparatus, as described, for scattering the abrasive 
powder upon the glue nearer the other end of the machine, the distance 

tween the two ends of the machine being made variable and adjust- 
able; also of arranging fans for the purpose of cooling the glue, as 
described. Thirdly, of arranging jets of steam or hot air, as described, 
for the purpose of partially vomeliing the glue when required ; Fourthly, 
arranging tension rollers, as described, for the purpose of conveying the 











cloth or —_ from place to place at a uniform speed; Fifthly, of 
arranging adjustable plates and ters, as described, for the purpose of 
scattering the abrasive powder upon the glue and removing the surplus 
powder ; Sixthly, of removing the superfluous glue, and equalising its 
surface by means of flexible tongues or squeezes, as descrived ; Seventhly, 
of regulating the supply of melted glue by means of a float, levers, and 
valves, as described. 

1383. J. A. Jounsoy, London, “ Artificial fuel.”—A communication.—Dated 

6th May, 1872. 

This invention consists in increasing the activity and heating powers 
of ordinary coal as it is obtoined from the pit, or of artificial fuel com- 
pressed into blocks by the thorouzh and complete admixture of petroleum 
(by preference raw petroleum) with the said coal, or with the tar em- 
ployed in agglomerating the mass in the preparation of bricks or blocks 
of artificial compressed fuel. . 

1384. B, J. B. Mitts, London, “‘ Heating air.’ —A communication.— Dated 
6th May, 1872. 

This invention consists in a novel combination of horizontal tubes con- 
nected together by syphon tubes in such a way as to form an apparatus 
with multitudinous circulation for heating air to a high temperature. 
1385. O, Suutze, London, “ Pen-holders and cigarette-holders.”—A communi 

cation,— Dated 7th May, 1872. 

The articles are made from cork by the use of revolving machinery. 
The holes in the surface of the cork are filled with cement. 

1386 T. Morgris, London, “ Water service of buildings and structures.”- 
Dated 6th May, 1872. 

A concentrated system of pipes, close cisterns, valves, and contrivances 
for effecting saving in plumbing and preventing the waste, exposure, and 
contamination of water. 

1390, T. A. AsHTON, Shejfield, ‘* Coal, coke, dc.”—Dated 7th May, 1S7?. 

This invention relates to an improvement in the manufacture of coal, 
coke, and other similar baskets or ‘‘ skips,” and consists in making them 
of thin sheets of Bessemer steel and shaping them therefrom by stamp- 
ing, 1 ig, or b ing, the frame or rim being made of solid, round, 
or tubular iron, and the handle Leing riveted on, or pieces being cut 
out from the ends to admit the hands. 

1391. F. G. Freury and A. Tytor, London, ** Measuring and recording the 
Now of liquids or fluids.” —Dated 7th May, 1872. 

This invention relates to constructing the apparatus in such a manner 
as to cause the pressure and velocity of the liquid or fluid passing through 
the apparatus to regulate the areas through which the liquids or fluid 
passes, in proportion to that pressure and velocity, at the same time that 
it records the quantity passed. 

1394. F. L. H. Dancnexy, Horwich, Lancashire, “‘ Filtering medium.”— 
Dated 7th May, 1872. 

This invention ists in ah 1g bination of cart $ 
matter with certain mineral matter. The proportions of the carbona- 
ceous and mineral substances are such that the first should constitute 
a 10 to 15 per cent. of the whole after charring, and the mineral the 
rest. 

1395. A. Stater, Liverpool, “ Printing from photoyraphy.”—Dated Tth 
May, 1872. 

This invention relates to the art of reproducing copies of photographs 
in the printing press from an ordinary litaographic stone. The processes 
consist, First :—From a photographic negative the inventor obtains a 
picture in gelatine leaf or other substance by processes known, then 
the inventur passes two inking rollers with lithographic printing 
inks of different densities over the leaf, and then the inventor 
takes or pulls off from the leaf an impression or picture on litho- 
grapbic transfer paper. The inventor then transfers the impression 
trom the transfer paper to a lithographic stone, from which impressions 
can be pulled as desired. Secondly, when the picture or impression is 
obtained in leaf the inventor imbeds it into type or other similar metal 
by pressure, as at present practised, thereby leaving a priut. The in- 
ventor then inks this print and pulls off an impression on to lithographic 
transfer paper and transfers the same to a lithographic stone, from which 
impre-sions can be pulled as desired. Thirdly, the inventor obtains an 
undeveloped picture on a film of gelatine mixed with alum or other 
similar substance, which, as already known, renders the film so that 
when exposed t» the action of light through a photographic negative a 
picture is obtained, the picture being absorbent to the degree acted upon 
by the light, and the grounding non-absurbent, the former absorbent of 
greasy ink, and the latter non-absorbent of greasy ink but absorbent « f 
water. The inventor inks this film with two rollers having inks of dif- 
ferent density, and pulls of an impression or picture on lithographic 
transfer paper, and then transfers the impression to a lithographic stone, 
frum which impressions can be pulled as desired. 

1396. H. Turner, Shefield, “‘ Application of wire to building, &c.”—Datd 
7th May, 1872. 

This invention consists in the application of iron wire, drawn or rolled 
steel cut in strips, and iron rolled to particular patterns as required for 
walls, ceilings, roofs, and flours of buildings; it is also applicable for 
large cisterns, water tanks, brewers’ squares, and other vessels. 

1399. E. Brook, Meltham Milla, Huddersfield, Yorkshire, ‘‘ Application of 
labels to bobbins, d&c.”—Dated 7th May, 1872. 

This invention relates to a novel arrang t of hinery for 
applying labels to bobbins and other articles, the object being to facilitate 
the operation and to prevent the injurious results that sometimes occur 
through the moistening of the labels by the tongue of the operator. 

1400. H. D. Puimsoit, London, “ Miners’ safety lamps.”—Dated 7th May 
1872. 

This invention relates to improvements on the lamp for which the 
inventor obtained letters patent No 1448, 1871. He so fits the oil bux or 
lamp proper into its casing that it cannot be withdrawn therefrom with- 
out extinguishing the flame. He also provides the lamp casing with « 
double glass chimney cemented at bottom to the metal frame, and_prv- 
tected Kem external injury by ribs and an open wire netting. These 
chimneys have a space between them and are capped bya wire gauze top 
for the exit of the products of combustion, a guard enclosing said top tu 
prevent the entrance of air at the upper part of the lamp. 


1403 H. H. Mawniyney, Massachusetts, U.S., “Eyeleting machines.” — 
A communication—Duted 8th May, 1872. 

This complete specification describes a machine which punches thie 
eyelet holes, feeds along the material to be eyeleted, and inserts in each 
hole and upsets an eyelet, the feeding of the material being effected by 
the anvil and its operative mechanism. The machine is sv constructed 
that after each hole has been punched the anvil and punch are simul- 
taneously moved backward laterally until the anvil is brought directly 
over the hole, after which the anvil is depressed into the hule, and neat 
is moved forward laterally, so as to muve forward the material the 
dist.nce that may be required for such hole to receive an eyelet, which 1s 
next inserted in the hole and upset by the upsetter. The invention con- 
sists in the punch, its bed, and the upsetting anvil arranged in the 

uliar manner and provided with mechanism, substantially as 
lescribed in the complete specification for operating them as explained. 
Also the combination of a presser and its operative mechanism with such 
devices and a work supporting platform. 
1404. J. ARNOLD, London, * ‘ Enemas’ or injection apparatus.”—Dated 8th 
May, 1872. : 

This invention primarily consists in fitting to enemas a spring or 
springs under the plunger to bring the same back to its original position 
after each successive stroke of the plunger, instead of being obliged tu 
draw it back by the hand as huouielene, 

1406. A. Witpaux, Paris, “Printing surfuces for printing on paper, 
hangings, &c.”—Dated 8th May, 1872. 

This invention consists in taking an impression of a design upon a 
sheet of india-rubber, previously softened for that purpose, such india- 
— being afterwards hardened and cemented to an ordinary printing 
cylinder. 


1408. W. R. Lake, London, *‘ Compression upon metallic articles.”—A com- 
munication.—Dated 8th May, 1872. - 
These improvements relate to different forms of apparatus for applying 
force to compress or *‘ upset” metallic articles, and some other substances 
in the form of bands, rings, hollow cylinders, and other shapes, and they 
consist, First, of a simple and readily operated means of applying a 
powerful compressing force throughout or nearly throughout the ex- 
terior, area, surface, or periphery of the band or other article operated 
upon, in such a manner as to drive the atoms or particles composing the 
mass or body of the article more closely together than they would in their 
natural state, and thereby diminish the diameter or decrease the bulk of 
the article. One form of apparatus, in which the inventor embodies this 
— of the improvement, consists of one or more flexible metallic 
nds, which surround or encircle the article operated upon, and through 
which the compressing force is transmitted, in combination with a 
‘head ” or resisting point located at any suitable part of the apparatus, 
and to which one end of the band or bands is firmly attached, and also 
with another ‘‘ head” or acting point, to which the other end of the band 
or bands is firmly attacbed, but which is capable, when power is applied 
to it, of being drawn away from the resisting head, so that the flexible 
compressing band or bands are caused to rapidly clasp and squeeze more 
and more tightly and closely, and with more and more compressing 
power, every of that portion encircled by them of the article operated 
upon, whereby the latter is diminished in diameter or bulk by having its 
atoms or particles forced nearer together in the manner stated, and 
many useful purposes in the arts are effected. Secondly, of a special 
combination of devices for the — of accomplishing the same results 
which are accomplished by the above referred to form of compressin, 
me but in which other instrumentalities than the flexible ban 
or bands are employed for transmitting the applied power to the article 
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operated upon. This special combination is composed of a number of 
movable metallic segments or blocks, so constructed as to be capable of being 
arranged around the article which is to be compressed or “ upset,” in 
combination with a bed piece, platform, or base adapted to support the 
segments, and to retain in proper relation to each other, for exerting a 
powerful compression in an advantageous manner, while they are being 
moved forward to act upon the article to be operated upon. The im- 
provements further consist of certain detail devices which may be advan- 
tageously employed in tiou with the herein above referred to form 
of apparatus, and which, although by no means tial to its beneficial 
ration, will be found to add materially to its convenience and 
efficiency. These detail improvements relate, First, to a combination 
with the compressing bands of the said first above referred to apparatus 
of a supplementary movable segmental strip or band arranged in such a 
manner as to serve not only to diminish the friction of the bands on the 
hoop, ring, or other article operated upon when the bands are being con- 
tracted in diameter to produce the compression, but also to render the 
bearing of the bands upon the article more truly circular at and near the 
point of connection of the bands with the resisting head of the apparatus, 
and thereby to cause the compression at and in the vicinity of that point 
to be more uniform and efficient than it might otherwise be. Secondly, 
to the combination with the guide which carries the set screws for ad- 
justing the compressing fone to different sizes of hoops or rings of an 
adjustable friction plate adapted to facilitate the movement of the bands 
past such guide. Thirdly, to the combination with compressing bands 
of supplementary blocks or pieces in such a manner that the diameter of 
the circle within the bands may be varied within the limits of the smallest 
diameter upon which the bands could otherwise operate, whereby the 
capacity of an apparatus of a given size may with ease and a small cost 
be greatly increased. Fourthly, to the combination with the compressing 
bands of means for preventing any undue “ dishing” or hollowing of the 
urticle operated upon. 
1411. F; Trotman, London, ‘“' Reflectors.”—Dated 8th May, 1872. 

Continuous reflector or reflectors on auditorium side only or on the 
stage side of the footlights, and similar application to the batten or top 
lights and side or wing lights in threatres and other buildings or places 
where applicable. Reflector to be straight or curved on plan, and flat or 
curved in section, and with flutings, beadings, or facets on the surface, 
Also continuous reflecting surface, flat or varied as before, on an incline 
to be formed at front part of stage between footlights and the stage 
itself. Also conical or hoop reflectors centrally applied to a ring-like or 
regular disposition of burners areund a central vertical line. 

1414. W. Ross, Glasgow, “‘ Improvements in water-closets.”—Dated 9th May? 
1872. 

In apparatus made with the improvements there is a vertical pipe at 
one side of the basin, into which pipe an inclined branch leads from the 
bottom of the basin. Just below the junction of the branch a ring of 
rubber is fitted in the vertical pipe to act as a valve seat, and the valve is 
a rounded conical ring, by preference of brass, fixed at the bottom of a 
cast iron tube made of a size to work easily up and down in the vertical 
pipe. When this valve is down the top of it is level with the intended 
overfiow level. The water is supplied through a regulator valve of the 
kind described in the specification of No. 863 of 1857. 

1415. B. Frencu, Rochester, New York, “‘ Lubricating compounds.”—Dated 
9th May, 1872. ’ 

This invention consists in the combination of beeswax with petroleum 
or other oils, and plumbago, for holding the plumbago in permanent sus- 
pension ; also in the combination with the beeswax, oil, and plumbago, 
of alkali and tallow (or their equivalent, soap), for saponifying aud 
solidifying the mass. 

1448. E. Lorrs, Cambridge, ‘‘ Washing and rinsing bottles."—Dated 13th 
May, 1872. 

The = in this case consists, First, in providing skeleton metal 
frames or cases in which to fix the bottles to be cleansed, immersing the 
whole in dilute acid in a tank arranged for the purpose. Secondly, in so 
arranging the apparatus that the workman washes the exterior of the 
bottles with his hand, whilst with his foot he works the treadle which 
operates a brush and thus cleanses the insides of the bottles. T hirdly, in 
making the end tuft of the brush of fine wire. Fourthly, in providing 
two sets of water jets acting alternately for rinsing the bottles ; and, 
Fifthly, in swinging or pivoting two troughs under the said water jets, 
so that they can be tilted towards the tank containing the dilute acid 
when the bottles are being drained of that liquid and then tilted the 
upposite way when the bottles are being rinsed. 

3264. A. J. Reynoxps, London, “Submerged force pumps.”—Dated 4t 
November, 1872. . 

The nature of this invention relates to a pump which forces water or 
other liquids to a considerable distance. A discharge pipe and hollow 
piston is immersed in the well and secured to the timber frame. The 
cylinder is provided with two valves; a valve is also provided in the 
piston itself. The gear of this pump consists of a lever operation a bell- 
crank, a crosshead, the connecting rod, and cylinder. 














THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE PIG IRON TRADE: Large deliveries from a distance: Only 
little demand—THE HIGH PRICE OF FUEL: How affecting the 
iron trade—SPECIAL MEETING OF IRONMASTERS: Resolution 
upon the coal question—WHAT THE COALMASTERS THINK OF THE 
RESOLUTION—THE DEMAND OF THE COLLIERS—PRICES OF 
FINISHED IRON—NOTICES FOR A DROP OF WAGES TO BLAST 
FURNACE OPERATIVES-—CONTINUED REDUCTION OF OUTPUT— 
IRONSTONE IN BETTER SUPPLY—HARDWARES: Unsatisfactory 
state: Branches specified—THE BRASSWORKERS’ MOVEMENT : 
The working of nuisances: The wages of the operativee—Move- 
MENT AMONST THE TIN-PLATE WORKERS—OUR TRADE WITH THE 
Unitep States: The jfigures—PROMPTNESS OF ACTION BY 
EMPLOYERS IN THE PorTreRIEs: Jts beneficial results—THE 
BIRMINGHAM DRAINAGE MATTER—THE SHOCKING COLLIERY 
ACCIDENT AT PELSALL. 

THERE was a greater disposition to do business in Birmingham 

to-day (Thursday) by the vendors of pigs, whether produced here 

or elsewhere, than has been seen for some weeks past. It is clear 
that makers of raw iron are getting nearer the end of their orders 
in this district than they like to be. At the same time the 
deliveries from a distance are kept up at a fair speed. The 
makers are, however, much more ready to send in the iron than 
the consumers are to take it. In consequence, stocks are accumu- 
lating on the premises of the railway and canal companies. They 
await the instruction of the consignee before they are delivered, 
The pigs of this district that have not gone down £2 from the 
highest point of £8 are those produced by firms who have not 
largely reduced their makes. A good all-mine pig may now be 
had from the least firm in their quotations at £6 and £5 17s. 6d. 
The continued high price of fuel is seriously impeding all manu- 
facturing operations in this part of the kingdom. The interests of 
the iron trade are especially prejudiced by it. It meets the iron- 
master at every turn, alike as to the earlier and the later stages of 
the industry. Nor has he there done with it. His largest customers 
are prevented from purchasing with the freedom that would other 
wise exist, because of the same impediment. More than twice the 
price has now to be paid for coal produced here, and used in the 
ironworks, than is customary at ordinary times ; and the advance 
has not been so great in this as in most other districts. It is the 
high price of coal that is in the way of such a reduction in the 
price of iron as will alone bring about even a tolerable trade during 
the remainder of the year. The price of iron, both pig and finished, 
has had to be reduced very considerably in the last two months ; 
but instead of coal following the usual course, and coming down 
too, it has held its own, and is at present firm at last quotations, 

Iron, on the contrary, is notoriously easy. Bars of serviceable 

quality are obtainable at £10 10s. per ton; yet the quoted prices 

of first-class houses remain at £12 12s, 6d. and £12. Whilst the 
last mentioned firms are not selling what is termed in the iron 
trade as their ‘‘ marked bars” at this figure, still they are not 
firm at their quotations in other than very rare instances. Then, 
again, sheets for which only a few weeks ago £20 and £21 had to 
be given, might now be bought pretty freely at £13. The diffi- 
culties in the way of areduction in prices of coal are such as did not 
exist in former times, when coal dropped with iron. Not only are 
wages higher, but the time worked is much briefer. The chairman 
of the Ironmasters’ Association has therefore called a meeting of 
that body. It came off in Wolverhampton, in a committee room of 
the Town-hall, on Wednesday afternoon, and it was numerously 
ttended. The chairman (Mr. George Barker) presided, and the 
question was di dat iderable length. In the end it was 





resolved, “ That the chairman be requested to communicate to the 
chairman of the coal trade the opinion of the meeting that the 
time had arrived when it was fitting that the whole question of 
colliers’ wages, time, and price of coal should be considered.” 

The coalmasters on ’Change in Birmingham this afternoon spoke 
of this resolution as likely to lead to no beneficial result. It was 
replied to the ironmasters that there is plenty of demand for coal 
at present prices, and that the collieries have full work. While 
this remained so it was not, it was urged, likely that either 
masters would reduce prices, or that men would accept lower 
wages. Itis not, however, my experience that, excepting in the 
thick coal locality about Dudley and Brierley Hill, and the 
Cannock Chase district, the colliers are busy ; but, inasmuch as 
the men can earn enough wages in three days to keep them all the 
week, they do not greatly complain. 

Some blast furnace proprietors have given their men notice in 
some cases of 10 and in a few others of 20 per cent. drop in 
wages. This is equal to the rise last put on. The process of 
reducing the make by blowing out furnaces continues. Messrs, 
Solly and Urwick are amongst the most recent who have blown 
out a furnace, 

Owing to the considerable drop in the make of pig iron, iron- 
stone of this district is freely offered at some reduction upon pre- 
vious rates; but sales are iieeens. 

An unsatisfactory state characterises the general hardware indus- 
tries of Birmingham and the surrounding districts. The increase 
in the Bank rate has checked the giving out of new orders, and 
manufacturers have nearly exhausted the orders they had in hand. 
Customers abroad are waiting for the expected decline in prices 
before they send over fresh orders. This remark applies especially 
to the United States, where stocks appear to be large and money 
scarce. The colonial demand, however, continues good, and West 
Indian and South American indents show no marked falling off. 
Birmingham manufacturers have not only to contend with failing 
orders, but with disputes with their operatives. The fender makers 
in Birmingham have for some time been on strike for an advance 
of 10 per cent. Some of the lock makers are likewise on strike for 
a similar advance. The brass casters have many of them struck ; 
and row the metal rollers and makers of brass tubes and bedsteads 
have given a week’s notice to leave their employment on the 22nd 
inst. to the number of nearly 1000, unless an advance of 15 per 
cent. all round is conceded them. The employers dispute the 
legality of this short notice, and it is uot impossible, therefore, 
that it may be extended. The effects of a disorganisation of 
industry at the present time, when the chandelier, gasfitting, and 
metallic bedstead trades are in full swing, would be so disastrous 
that it is to be hoped that masters and men will see that it is to 
their advantage to come to an understanding on the basis of mutual 
concessions, With the exception of the branches we have already 
incidentally mentioned, we may report considerable activity still 
both on home and foreign account in the engineering and iron- 
foundry establishments. Boiler makers are considerably in arrear 
with their engagements. Tin-plate workers and japanners are 
fully occupied on old orders, and the same remark applies to the 
nut and bolt makers, The zine workers, the makers of galvanised 
buckets, the kitchen range and stove grate manufacturers, as well 
as the spade and shovel makers, are all in brisk employment. 

Encouraged by a union which they have formed, and which they 
now profess to be very powerful, the brassworkers of Wolver- 
hampton, to whom reference was last week made, continue to 
move with a view te higher wages. Certain of the master makers 
of plumbers’ works are determined to resist the claim for a rise of 
15 per cent., but at present there is insufficient unanimity to lead 
to much combined action. In Wolverhampton casters have 
obtained the rise, and the plumbers’ men are promised it on the 
7th of next month, when certain orders now in hand will have 
been. worked off. The men demand the rise as a bonus upon any 
previous rates; and operatives who have been accustomed to quote 
a price for work brought into the factory likewise stipulate that 
upon all quotations that they may henceforth make there shall be 
given the 15 per cent. bonus, as in the case of the men who earn 
stated wages. Masters have no objection to men continuing to 
quote, but they do object to pay the bonus upon the quotation. 
Such men, therefore, in Wolverhampton are ‘‘out.” The incon- 
siderateness of the demands which the men make is further shown 
in the position taken up by the casters in the employ of Mr. 
Cook, whose is the most considerable establishment in this dis- 
trict for the making of lock furniture in the many varieties now 
adopted. Mr. Cook finds that he has for some time past been 
paying about 25 per cent. more for the work done by his 
casters than has been paid by other employers, whether in 
Birmingham or Wolverhampton; or in any other of the surround- 
ing towns. Mr. Cook, therefore, objects to pay his casters the 
15 per cent. as a bonus upon these high terms. He is willing to 
pay as high a scale as any other firm and to add the 15 per cent., 

thus placing himself on a level with his competitors in business. 
These terms his men, and the union who support them, decline to 
ey They insist upon having the 15 ye cent. on the top of 
the former rates, At the prices Mr. Cook has recently been pay- 
ing, these casters were getting an average of £4 per week after 
paying the youths who assist them; and one of the men who 
quotes for the work that he does, could, without difficulty, earn 
£3 10s. per week, and his employer would be glad to pay him that 
sum. But the fellow is so fond of drink, that if ever he 
should make a good week he will do very little on the 
next; and his wages are therefore brought down to an 
average of about 30s. He has a numerous family whom 
he keeps in a state of most wretched poverty. These are 
the poorly paid artisans of the Midlands—the gentlemen on 
behalf of whom a certain class of people express so very much 
sympathy. The unions, now that they are striking for the terms 
mentioned, support them. It is also declared that their former 
employer shall neither have anyone to take their place in his 
establishment, nor shall he have his work done out of doors. Mr. 
Cook, however, is not to be intimidated. He has for his 
encouragement the fact that the Eagle Edge Tool Company, of 
Wolverhampton, found when 10 per cent. rise was being demanded 
by the edge tool operatives that they too had been paying above 
the scale of other manufacturers. They declined to give more 
than the general market price. Their men struck, and were for 
several weeks supported by their union. Non-unionists came 
forward, took the places of several of them, and would soon have 
taken the places of all, when the men gave way, and are now on 
at the fair prices which they so long refused. 

The tin-plate workers of Birmingham have begun a movement 
with a view to obtain a rise in their wages. First they applied to 
their masters to give them 15 per cent. advance, and an interview 
took place between masters and men. The result of that inter- 
view was a resolution in which both sides expressed an opinion 
that it was important that Wolverhampton should be associated 
with Birmingham in this movement. At the same time the 
Birmingham masters expressed their readiness to accept any book 
of prices that may be agreed upon by the employers and work- 
men of the two towns. If, however, the men in Wolver- 
hampton sheuld fail to obtain any advance, then the Birmingham 
masters were willing to pay the present Wolverhampton prices. 
These, the Wolverhampton men alleged, were 9} per cent. in 
advance of the Birmingham prices. Owing to this difference the 
Wolverhampton men decline just now to unite with Birmingham 
with a view to a rise ; but the Birmingham men, at a meeting held 
at the Public Office in Birmingham on Monday night last, resolved 
to ask for a bonus of 10 per cent. on the present list. 

A return lately issued - the United States consul in Birming- 
ham showing the trade of this district with the United States during 
the year ending September last, demonstrates the gradual decline 
of our exports to that market. The total value of the consign- 
ments from the five Midland agencies amounted to £1,638,437, as 
against £1,165,147 in 1871, or an increase of £473,290. For the 





Birmingham district proper the total was £1,109,706, as against 
£1,127,669 for the year previous; but this apparent falling off is 


explained to some extent by the creation of a sepatate for 

Redditch, which now fi for £138,232, Eves with Sadi 

tion, however, the total cannot be considered satisfactory, wher 

we take into account the great advance in prices. Taking the 

leading items in the table, we find that hardware, cutlery, steel, 

and iron amounted to £395,557, as compared with £337,229 for 

the year previous, or an increase of 20 per cent. in value, which 

certainly does not represent anything like the advance in prices. 

Needles and buttons are only £92,719, as against £165,745; pens 

and _tips, £17,540, against £16,776, chains, hoes, and es, 

£89,576, as against £8,556 ; chandeliers, £6280, against £10,282; 

guns and implements, £138,794, against £100,609; nickel and 

cobalt, £4569, against £6938; anvils and vices, £19,242, against 
£16,356 ; and cotton bale hoops, £22,883, against, £70,414. 

A little promptness of action on the part of the manufacturers 
there has saved North Staffordshire from a suppression of industry 
embracing the idleness of between 30,000 and 40,000 workpeople. 
The han a about the pottery establishments have 
recently had sensible advances conceded - Bn but they were not 
content, and the most important section of them, who had hitherte 
been paid for the work which bore the test of the oven, now 
desired to be paid upon what they did that would bear an inspec- 
tion after it left their hands, and before it had been submitted 
to the action of heat. Thus arose the “good from hand” versus 
the “ good from oven” contest, which has resulted in a great deal of 
only partial work on the part of the operatives. Matters were 
brought to a crisis at the beginning of this week on the occasion of 
the new Martinmas hirings. The men were obstinate, and the 
masters locked them out. Mr. Davenport, who has been acting as 
referee on the Board of Arbitration, was appealed to on Tuesday 
last, when he determined that the question could not be arbitrated 
upon. It was then withdrawn by the men, and an understanding 
was come to to refer all wages questions to the Board of Arbitra- 
tion. The lockout was declared by the masters to be at an end. 
Work was, therefore, resumed on Wednesday morning. 

The information filed by the Attorney-General against the 
corporation of Birmingham came up again in Vice-Chancellor 
Bacon’s court on Thursday, last week. It was an information tore- 
strain the Birmingham corporation from carrying on sewage worksat 
Saltley in such a manner as to cause a nuisance to the inhabitants 
of Gravely Hill, a suburb of Birmingham, At the hearing of 
the cause an injunction was granted which was not to be put in 
force till November, 1871. Various applications have been made 
by both sides; on the side of the defendents, for an extension of 
time, and by the relators to enforce the injunction. On the last 
occasion when the matter was brought before the court {in July 
last), the Vice-Chancellor thought the corporation had not taken 
all the steps they might have done in abating the nuisance, and 
allowed the relators a writ of sequestration, without putting 
them on any terms as to not enforcing it. Under this pressure 
the corporation have taken more active measures, and, as the 
relators admit, since the cold weather has set in there has been 
little or no nuisance, As shown in THE ENGINEER last week, the 
corporation have adopted Mr. Hawksley’s system of deodorisa- 
tion with lime and ploughing in, and are trying General Scott’s 
process of burning. This was a motion on the part of the defen- 
dants to obtain an order for the stay of the proceedings against 
them till June. By consent proceedings were stayed against them 
till April, and the motion stands over till the sccond Seal in 
Easter Term. 

All the trading classes hereabouts have in common with the 
rest of the community been much concerned on account of the 
pit calamity that happened on Thursday morning, at Messrs. 
Morgan and Co.’s., Pelshall Hall Colliery, between Walsall and 
Lichfield. There is now no doubt that the water which broke 
into the working at the point at which a workman was engaged 
as he imagined with perfect safety, came from neighbouring old 
workings, of which the colliery proprietors had perhaps no know- 
ledge. The gas and the character of the refuse which floats upon 
the water indicate this. It is gratifying that in traction engines 
colliery proprietors have now the means of effectually supplementing 
their pumps and draining power at a very brief notice. 





NOTES FROM SCOTLAND. 
( From our own Correspondent.) 


GLASGOW IRON MARKET—THE COAL TRADE: Reduction of price 
and threatened decrease in miners’ wages—CONFERENCE BETWEEN 
THE GLASGOW MASTER ENGINEERS AND THEIR WORKMEN ON 
STRIKE — NUMEROUS STRIKES—Mrk, BAXTER AND THE NINE 
HOURS MOVEMENT-- CLYDE SHIPPING TRADE—PROPOSED TUNNEL 
UNDER THE CLYDE. 


A DECIDED improvement has taken place in the condition of the 
iron market since my last report, but business is still done on a 
very restricted scale. Although prices have receded considerably, 
and their tendency is still downwards, the market remains com- 
aratively quiet. In the course of the week, however, there has 
en a better general business in warrants than for several weeks 
previously, and the market has assumed something more like its 
natural aspect, the prices having come down from 100s, to 90s., 
with buyers offering 87s. 6d. Business in makers’ iron is 
still limited, but it will be observed from the quotations 
that several reductions have again taken place: —G.M.B., 
No. 1, 100s.; No. 3, 90s.; Gartsherrie, No. 1, 130s.; No. 3, 
105s.; Coltness, No. 1, 130s.; No. 3, 105s.; Summerlee, No. 1, 
125s.; No. 3, 110s.; Carnbree, No. 1, 120s.; No, 3, 105s,; Langloan, 
No. 1, 130s.; No. 3, 105s,; Calder, No. 1, 125s.; No. 3, f05s.; 
Glengarnock, No. 1, 117s. 6d.; No. 3, 105s.; Eglinton, No. 1, 
107s. 6d.; No. 3, 97s. 6d.; Dalmellington, No. 1, 110s.; No. 3, 
102s, 6d.; Carron, No. 1, 130s.; Shotts, No. 1, 130s.; No. 3, 105s.; 
Kinneil, No. 1, 120s.; No. 3, 105s. The shipments for the week 
show the encouraging increase over the previous week of 2 tons, 
but there is still a decrease, as compared with the corresponding 
week of 1871, of 5380 tons. The imports of Middlesbrough pig 
iron last week were absolutely ni/, and there is now a total decrease 
on the year, as compared with last year, of 18,311 tons. Signs are 
now manifest of an approaching revival in the malleable iron trade, 
which is due to the fall of the prices of pig iron. It is probable, 
however, that until the raw material b still cheaper, and 
until the cost of fuel and labour is reduced, fresh orders will not 
be much sought after. ' 
The demand for coals remains unequal to the supply, notwith- 
standing that there has been a general reduction of about 3s, per 
ton; and stocks at some of the pit-heads have incr to such an 
extent, that it may soon be necessary for the miners to restrict 
their output for other and far different reasons than those which 
some time ago induced them to do so. A general reduction of 1s. 
per day in the miners’ wages is understood to take effect on the 
lst of December, but in some places where the mineowners 
have announced an immediate decrease the men have gone 
out on strike. This has been the case at a number of 
the coal and ironstone pits in the vicinity of Coat- 
bridge and Airdrie. In other places the men are holding 
meetings, while they remain at work, for the discussion of the 
resolution of the employers to reduce the wages. At several of these 
meetings proposals have been mooted to the effect that the dispute 
should be settled by arbitration, and the employers will be asked 
to give their consent. Some dissatisfaction is felt among the coal- 
masters that a few of their number, who are the largest employers 
of labour, have not gone along with them in the resolution to 
reduce miners’ wages, even although they have made repeated 
reductions in the price of coal, A trial has just taken at 
Hamilton, before Sheriff Spens, of two men, to whose essness 
was attributed an explosion of fire-damp which took place a few 








months ago at the Glasgow Iron Company’s No, 7 pit at Wishaw, 
whereby a lad, named John Martin, lost his life. One of the men 
indicted was underground manager, and the other fireman at the 
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pit. They were convicted of neglect of duty and fined, the 
manager £10, with the alternative of two months’ imprisonment, 
and the firemen £5, or forty days’ imprisonment. : 

The employers in the Glasgow engineering trade did not carry 
out their threat to lock out their workmen on Friday last; but 
such a step, even had it been taken, would not have materially 
altered the state of matters, inasmuch as the workmen are on 
strike in the great majority of the establishments where their 
demands have not been complied with. That has been done in 
upwards of thirty shops in which the men continue at work; but 

ost an equal number, including the large shipbuilding esta- 
blishments, decline to concede the terms of the workmen, It is 
stated by the Short Time League that upwards of 1000 of the men 
on strike have gone to other towns, where numbers of them have 
obtained employment, and other trade combinations throughout 
the country are sending in supplies of money for those on strike. 
What has taken place since my last report may be briefly stated. 
The employers who differ from the workmen as_ to the con- 
struction to be put upon the agreement arrived at in February, 
in so far as regards the question of wages, proposed that the 
matter should be referred to some neutral gentleman of eminence, 
whose decision should be binding on both parties; but the workmen 
refused to consent to a reference to arbitration,.and suggested that 
there should be a friendly conference of both parties, at which an 
attempt might be made to settle their differences. After some 
hesitation this was agreed to by the employers, and the conference 
was held in Glasgow on Tuesday. The Clyde Master Shipbuilders’ 
and Engineers’ Association was represented by Mr. David Rowan, 
who presided; Mr A. Inglis, Mr. J, L, K. Jamieson, Mr. A, 
Smith, and Mr. James Howden, with Mr. J. P. Smith as 
secretary ; and the workmen’s representatives were Messrs, Thomas 
Turnbull (president of the Short Time League), John Barrowman, 
John Simpson, James Allison, John Crichton, and John Marshall, 
with Mr. Thomas R. Elrick, their secretary. The conference 
lasted for upwards of three hours, during which the matters in 
dispute were fully discussed by both sides. The employers ex- 
pressed themselves willing to allow the workmen t» arrange the 
method of working the hours in the way they desired, on condi- 
tion that the wages questions were amicably settled by the con- 
cession of the men, or by arbitration. The chairman of the 
League, however, informed the conference that the workmen’s 
representatives had no power to make any compromise of their 
demands in regard to the wages, and the conference came to an 
end without any agreement being arrived at. What may be the 
ultimate result I cannot certainly forecast, but there is every 
prospect that so long as they have the means of standing out the 
workmen will not yield one inch of their position. 

Despite the continued stagnation in the staple industries of the 
country, strikes are the order of the day everywhere throughout 
Scotland. The whole of the Edinburgh printers, with the excep- 
tion of those employed in the newspaper offices, have struck for a 
reduction of hours and an advance of pay; 400 of the men 
employed at the North British Railway Works, St. Margaret’s, 
Edinburgh, have gone out because the directors have refused to 
reduce their working hours to fifty-one per week ; and the work- 
men employed in the hosiery trades of Dumfries and Hawick are 
now on strike. 

Mr. W. E. Baxter, M.P., has stated to a deputation from the 
Arbroath Nine Hours Factory Association that he was in favour 
of the Nine Hours Bill, but whether the Government would support 
it or not would depend upon the nature of the report of the com- 
mittee of inquiry. 

The returns of the shipping trade on the Clyde during the past 
month are very satisfactory, showing an increase of 10,000 tons 
over the previous month, and an increase of 105,000 tons as com- 
pared with the corresponding ten months of last year. There is 
an unusual amount of trade just now amongst the Quebec 
trading vessels, It has been usual during the winter season for 
about thirty of these vessels to be laid up fora time in the harbours 
at Greenock, but this year the number in dock will not exceed a 
dozen, about twenty having sailed to Pensacola for pitch pine. 

A company has been formed for the purpose of constructing a 
tunnel for passenger traftic beneath the river Clyde between the 
northern and southern portions of the city of Glasgow, and appli- 
cation will be made in the ensuing session of Parliament for the 
requisite powers. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE STEEL DUTIES AT New York: Duty on Spanish ore aban- 
doned—GENERAL TRADES OF THE LOCALITY—ACTIVITY OF THE 
LARGER WORKS—THE ARMOUR PLATE MILLS—EXPORT STEEL 
TRADE—THE FILE TRADE—THE ENGINEERING RRANCHES—SAWS 
AND EDGE TOOLS—MERCHANT IRON—SPECIFICATIONS FOR RAILS 
—THE MINOR TRADES. 

More definite information has been received as to the American 

duties on British steel ; these are, steel in bars, ingots, sheets, and 

coils value 7 cents or less per lb., duty 2} cents per lb. less 10 per 

cent.; value over 7 cents and not over 11 cents per lb., duty 3 

cents per Ib. less 10 per cent.; value over 11 cents per lb., duty 34 

cents per lb. and 10 per cent., less 10 per cent. No fines will be 

inflicted, as was at first reported, on those Sheffield houses who 
have persistently undercharged their goods. The new duty is in 
itself obnoxious, seeing that the bulk of the best cast steel has 

. been invoiced below the value of 11 cents per lb., and there is 

likely to be a never-ending dispute as to whether the steel is of the 

highest value or not. One effect of the duty is that all the prin- 

cipal steel houses have advanced prices at New York by 1 to 24 

cents, gold, per lb. : 

The gentlemen who have the Bilbao and other Spanish iron ore 

enterprises in hand have this week learned, much to their satisfac- 
tion, that the Spanish Government have given Earl Granville notice 
that the proposed duty has been abandoned. In the general con- 
dition of the trade of this district little or no outward change has 
taken place during the past week, and even the best firms are no 
longer suffering from any great pressure from without. 
MThe Cyclops, Atlas, Brightside, and several other works, continue 
to be fairly occupied, and one or two of the largest establishments 
have this week sent off large lots of rails, cranks, tires, axles, 
crossings, and other railway material to Liverpool, for shipment 
to the United States, Canada, certain South American ports, and 
the antipodes. 

In the armour plate mills, which are only kept up by about three 
firms in this locality, less activity is observable, and new orders 
are reported fewer and of much less dimensions. I believe the 
English, Austrian, and Italian Governments have recently been the 
best customers in this respect. A fair quantity of steel is being 
shipped to the States and Canada, chiefly of the better kind, seeing 
that the American makers can produce common steel as cheaply as 
wecan. There is a tolerably brisk demand for files, wale for 
Russia, Germany, and America. Several of the firms are short of 
hands, this season’s trade having been so very large that they are 
now stocking in anticipation of the spring demand. The various 
engineering branches are, as a rule, well employed, and as the 
Tyne, Clyde, and other shipbuilding districts are also active, there 
is a good inquiry for the iron and steel used for marine engineer- 
ing and engineering purposes generally. 

A good account is given by those firms who are engaged in the 
saw and edge-tool trades; for both classes of manufacture the 
colonial, Russian, and German inquiry has been very good. Rus 
sian ship ts are now stopped for the season, but the French and 
Germans are still sending over some very good orders. 

Merchant iron is in steady request in south and west Yorkshire. 
Kirkstall Forge Co.’s bars are £12 to £12 10s., and some other 
makers at a trifle less. Some heavy specifications for rails have 
been sent into this district offered at £10 10s., but I understand 
none of them have been placed hereabouts, makers refusing to take 
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less than £11. Foundry goods are yet in fair request; the minor 
trades are unchanged. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON: Zhe market still flat: The finished iron 
trade—THE COAL AND COKE OWNERS AND THE IRONMASTERS — 
THe St. AusteLL Hematite Iron ORE Company —THE 
BrRITANNIA IRON CoMPANY, MIDDLESBROUGH—THE TEES Con- 
SERVANCY COMMISSIONERS—A FISH PASS FOR DINSDALE Dam 
—TuHE MIDDLESBROUGH CHAMBER OF COMMERCE—THE NUT 
AND BOLT TRADE—SHIPBUILDERS. 

TuRouGHOvT the North of England there is a great deal of work 

which will keep the iron trade well employed for months. On 

Tuesday there was a large attendance on ‘Change at Middlesbrough, 

but, like the last few market days, the amount of business trans- 

acted was exceedingly small. In fact, I agree with several mer- 
chants who stated there was really no market. Prices are 
unquestionably still falling. Mukers, as a rule, are of course doing 
their best to maintain the remunerative prices which they have 
lately been obtaining. Some makers declare that they will not 
sell No. 3 Cleveland pig iron for less than 105s. per ton prompt 
delivery ; but against that is the fact that merchants are actually 
selling this quality for 97s. 6d. and 100s. per ton immediate deli- 
very. For delivery next year No. 3 is being sold at 90s. per ton. 

There is still a great pressure for the delivery of pig iron, and the 

contracts on hand will keep the blast furnaces in full operation for 

a long time. 

In the finished iron trade there is rather more anxiety manifested 
about the probable trade for next year. Certainly the manufac- 
turers have still plenty of work on hand, but they are beginning to 
realise the fact that 1872 is drawing to a close, and arrangements 
must soon be made for new contracts, The general quotation for 
puddled bars is £7 15s. to £8 per ton. Plates have recently been 
sold at £11 15s, per ton. 

Immediately after "Change at Middlesbrough on Tuesday a 
meeting of ironmasters was held to consider a report which had 
been circulated to the effect that some of the coalowners intended 
to repudiate their contracts entered into some time ago when fuel 
was cheap. Letters were read from several large coalowners 
stating that they would certainly adhere to their contracts; and 
there were also communications from coal and coke agents to the 
effect that they would execute their orders if even their arrange- 
ments with the colliery owners fell through. There were others, 
however, from whom there was no communication, who are 
reported to have said that they will not deliver coal and coke at 
the prices contracted for. With regard to those sharp people it 
was decided that should they carry out their threat, legal pro- 
ceedings should be taken to compel them to execute their con- 
tracts. 

I regret to say that the St. Austell Hematite Iron Ore 
Company (Limited), which was formed a short time ago, has 
been compelled to dissolve. An extraordinary general meeting 
of the shareholders was held in the company’s offices, Middles- 
brough, on Monday last, and it was resolved that it is expedient 
that the property and business of the company shall be sold to 
Messrs. Frederick Williams and James Oliver Purves, two of the 
original vendors thereof, upon such terms as will provide for the 
repayment to the company, by instalment or otherwise, of the 
capital of the company now called up, with interest from the 
respective times of payment, and also for the satisfaction, by the 
said Frederick Williams and James Oliver Purves, of all the 
liabilities of the company, and for indemnifying the company 
therefrom. A resolution dissolving the company was passed. 

I understand that in a few days the prospectus of the Britannia 
Iron Company, Limited, will be published. It will be recollected 
that a short time ago some gentlemen purchased the Britannia 


it was understood then that the works would be disposed of to a 
limited liability company. Sensible men seem to be taking ad- 
vantage of the present prosperous condition of the iron trade to 
dispose of their works to limited liability companies, which are 
easily formed. 

The anntal meeting of the Tees Conservancy Commissioners 
was held at Stockton on Monday; the chairman (Mr. Isaac 
Wilson, of Middlesbrough) was re-elected. It was stated that 
the revenue for the past year amounted to £23,097 19s. 7d. 
During the past twelve months a great deal of money has been 
spent in improving the river. 

I understand that the Tees Conservancy Commissioners intend 
to use B t’s rock-cutting apparatus in removing a bed of 
rocks in the Tees east of Middlesbrough. 

After repeated attempts to form a fish pass at Dinsdale Dam, in 
the Tees, the Mayor of Newcastle (Mr. R. Cail, C.E.) seems to 
have succeeded where all others have failed, and has devised one 
which promises to answer the purpose, and will, no doubt, in 
principle be applicable to all the difficult obstructions which are 
met with in salmon rivers, 

The a of the Middlesbrough Chamber of Commerce for 
October shows that of seventy-six blast furnaces in the neighbour- 
hood of Middlesbrough, seventy-three were in operation, and pro- 
duced 98,700 tons, being 5754 tons over the make of the previous 
month, and 3843 tons over that of the corresponding perioi of last 
year. There are seven new furnaces in course of construction, 
some of which will be ready for blast next year. 

The Middlesbrough nut and bolt trade is good, and the recently 
introduced cut-nail trade is flourishing. At the Cleveland Nut 
and Bolt Works, Middlesbrough, plenty of new specifications are 
coming to hand, and the machinists are working time and a-half to 
get through the whole contracts. At this establishment there are 
orders which will keep the works fully going until the autumn of 
next year. These are chiefly on account of India, Russia, and the 
home railways. Although buyers of cut nails are holding back 
orders, itis evident that makers must be very well sold because the 
stocks are extremely low. The price at present for 3in. to 6in. 
clasp, rose, and clout nails is 15s. per ton. 

Shipbuilders are well employed, and believe that they will do a 
good trade next year. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

ACTIVE OPERATIONS IN MONMOUTHSHIRE—TRADE AT THE LEAD- 
ING IRONWORKS : Orders for Antwerp, Genoa, and New Orleans 
—RUMOURED REDUCTION OF HOUSE COAL—THE DULL SEASON— 
THE LOOMING REDUCTION: Prices less firm: Lessened output— 
DECREASE OF RECEIPTS ON THE MAJORITY OF THE WELSH 
RAILWAYS—PROSPEROUS CONDITION OF THE RHYMNEY LINE— 
THE PROPOSED NEW ENTERPRISE OF THE TAFF VALE: Jm- 
portant benefits to be derived—UNEASINESS AMONGST THE COL- 
LIERS—END OF THE STRIKE IN CARMARTHENSHIRE : Meetings 
at Rhymney and Blaenavon—THE INVENTOR OF THE STEAM 
WHISTLE--ACCIDENT AT THE RACEWORKS—DEATH OF AN ENGINE 
i lilrcae REDUCTION OF WAGES IN THE FOREST OF 

EAN, 


THIs has been a rather dull week in the greater part of my 
district ; the only part where anything like vigorous working was 
coy was in Monmouthshire. There the clearances have 

en very good, imparting unusual liveliness to the port of New- 
port, Monmouthshire, and the connecting lines of railway, 
Nantyglo and Blaina Iron Company dispatched in one day 1800 
tons of rails for Antwerp and Riga, and on the same day Ebbw Vale 
forwarded 1080 tons of rails to Genoa, and Blaenavon 590 tons to New 
Orleans. Dowlais has been doing a little bar trade with France, 
and completing an order for rails to New Orleans. At Cyfarthfa 





the bar trade has been very dull of late, and this is one of the 
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specialities of that establishment. The hands have, however, been 
kept on with American rail business, which continues to engage 
the attention at Rhymney (which works are also turning out a 
French bar order) and at Aberdare. Plymouth is becoming 
livelier, but there has been a short supply of iron this week. At 
Newport, Monmouthshire, on Tuesday, there was a rumour 
that the coalowners had met and reduced the selling price 
of coal to 18s. This must be house coal. I only hope 
it is correct: but the statement has not yet been fully 
verified. The season upon which we are now entering is 
widely and only too well known as the dull season. ‘The 
Black and Baltic seas closed; northern orders worked out; 
American buyers holding back commissions; these are generally 
the signs of the times, which continue more or less conspicuous 
until spring gives renewed life to rail and other speculations, 
The ironmasters up to the present have shown a most hearty 
interest in the welfare of their men. They could have 
done a much better business during the last month had 
quotations been lowered, but this would have necessitated 
a reduction of wages, and that calamity has been staved off so 
far; but it must come. It is very evident that to do business of 
any extent a lower figure must be taken, and I expect daily the 
general announcement. I am assured by one Jeading manager 
that without concert or arrangement the thing is being done now, 
but it is not a decided step, and is known only in the trade by the 
term “‘ prices not firm.” The dull season has told on the output 
of coal, which is becoming less, and also on the railways. 

The last week’s returns show a decrease in the Taff Vale receipts 
of £126, as contrasted with the corresponding returns of 1871 ;; a 
decrease in Penarth of £51; Llanelly, £60; Pembroke and 
Tenby, £32; Brecon and Merthyr, £7; Mid Wales, £20; Mon- 
mouthshire Railway and Canal, £252. Some few lines show a 
slight increase, Rhymney taking the lead with £503; Llynvi, 
£78 ; and Swansea Vale, £139. 

I referred lately to the proposed new undertakings of that well- 
managed and well paying line the Taff Vale. I am now in pos- 
session of fuller information. The proposal is to form a line by 
connection with their Llancaiach branch and the Newport, Aber- 
gavenny, and Hereford, and lay down a line commencing by a 
junction with the company’s Rhondda Fawr branch near the junc- 
tion of the Rhondda Valley and Hirwain Junction Railway. 
Local readers will not require to be shown the great increase of power 
this would give to the Taff Vale, and its important bearing 
on the mineral traffic. It would not only open out fresh districts, 
which are now undeveloped, for the simple reason that there 
is no line ,of rail near, but would give existing coalowners 
advantages which would enable them to compete more equally 
with the large ironmasters. We shall then realise some of the 
benefits accruing from the narrow gauge system being introduced 
by the Great Western. The colliers of the district resemble so 
much quicksilver, you press down on one part and it rises in 
another. Amongst the Carmarthenshire men a strike has been 
existing for the last few weeks; it has now happily been ended ; 
but in Monmouthshire there remains a good deal of dissatisfaction, 
and meetings are being freely held. 

A large meeting at Rhymney has just taken place. The object 
was to hear Mr. Mitchard on the Mines Regulation Bill, and 
cement still more strongly the bond connecting the district with 
the Miners’ Association. Mr. Mitchard, in the course of an able 
review of the bill, pointed out many excellent features, one of 
which, respecting the age of boys employed, he thought would 
have a most important bearing on the country. In his time, when 
a working collier, boys of seven years of age were employed, and 
the result was to be seen to that day in the distorted and 
weakened frames of the few who had survived. Comment: 
ing on the clauses regarding the weighing of coal, the 
speaker said in one machine examined by him lately he found 
it to be 5cwt. out of place. Iron trams weighed by such a 
machine would entail a loss of one ton to the miner. Mr. Brown 
also spoke, advocating boards of conciliation and arbitration, 
avoiding strikes, and particularly recommending that moderation 
in drinking which is unfortunately not very conspicuous at 
present. 

The Pontardulais colliers have succeeded in getting an advance 
of 12 per cent. 

On Monday evening there was a large meeting of miners and 
colliers at Blaenavon. The object was to promote the welfare of 
the Miners’ Association. Mr. Brown spoke at length on the 
necessity of such an amalgamation for the protection of the 
working man, and commented somewhat severely on the intention 
shown by certain coalmasters to reduce wages. He (Mr. Brown) 
believed that the men had been advanced in proportion to the 
great advance in the price of iron and ccal, and hence, when 
prices fell, the wages ought not necessarily to follow. There was 
a great deal of vigorous speaking and the greatest unanimity at 
the meeting. 

A rather serious accident occurred at the Race Works, Pontypool, 
on Saturday, by a lad getting entangled in the machinery. 

James Butler, an engine driver, was killed near Caedygrig 
Junction when unhitching a chain this week. ~ 

There was a great deal of ferment caused last week in the Forest 
of Dean by the resolution of the Messrs. Brain to lower the wages 
10 per cent. at the Trafalgar Colliery. I have since heard that the 
notice has been rescinded, 
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HIGH ANGLE AND VERTICAL FIRE. 

A REPorT has now been sent in by the “ Committee on 
High Angle and Vertical Fire from Rifled Howitzers and 
Mortars,” recommending the adoption into the service of 
a 9in. howitzer with a twist of 1 in 14 calibres, and an 
8in. howitzer with one of 1 in 16 calibres. 

We have long been looking for some definite step to be 
taken in that most neglected branch of artillery to which 
the attention of this committee has been devoted. While 
science has introduced elaborate refinements into even 
the fittings of guns, to say nothing of all the forms of 
groove which have been designed to meet hypothetical 
conditions, mortars have been left in a most primitive 
state. Our service guns have for many years been sighted 
on an angle calculated to allow for what the French term 
the “derivation” due to rotation, and their tangent scales 
have been varied to suit each condition of service; they 
have had deflection scales, “cross slit sights,” and “ hog- 
backed leaf sights.” Their cartridges have had various 
forms of hooping and choking, and have been made of silk 
cloth, shalloon, or serge, according to circumstances. 
All this time, however, our service mortars have, as it 
were, sat on their old-fashioned beds, gazing vacantly 
upwards at 45 deg., and in their smooth-bored simplicity 
have continued to tire spherical shells, generally projected 
by loose powder and directed only by means of a plummet 
line, pickets, and chalk—after preparations which might 
suggest that a schoolboy was going to mesmerise a cock 
rather than that an artilleryman was about to lay a piece 
of ordnance. It was high time that a committee should 
take up the question of vertical fire, and this the more, 
because we shall find as we proceed that foreign Powers 
have not left it quite in the same barbarous state as our- 
selves, 

The committee were instructed “to determine whether 
a system of variable charges and a fixed angle of elevation, 
or of variable angles of elevation with one or more fixed 
charges, offers most advantages,” and further to report on 

, carriages, platforms, &c., as well as on any points 
arising out of the experiments which might bear on the 
question of vertical and high angle fire. As a definite 
starting-point, they had placed at their disposal certain 
experimental rifled howitzers and one rifled mortar, the 
peculiar features of which scarcely deserve notice further 
than to observe that they bore a general resemblance to 
the Woolwich system, and that the most rapid twist, 
whether increasing or uniform, was 1 in 30 calibres. 
There seems, in fact, to have been a strong desire to obtain 
a mortar firing the same projectiles as the Woolwich gun 
of corresponding calibre. After a series of experiments, 
however, the committee concluded that such a design could 
not be successfully carried out, at all events with projec- 
tiles with two rings of studs; that the Woolwich twists 
were only effectual with projectiles moving at a higher 
velocity than could be given to shells performing the 
curved trajectory necessary to the high no firing carried 
out by the committee; or, in other words, moving slowly 
and falling rapidly. After some trials an 8in. howitzer was 
relined and rified with a twist of 1 in 16 calibres, and the 
practice made with it was considered good enough to jus- 
tify its — into the service, together with a Qin. 

howitzer with a spiral of 1 in 14 calibres. 

* _ The question, then, has at length arrived at such a stage 
that two-rifled howitzers (acting as mortars also) have been 
recommended and adopted into the service. This is cer- 
tainly a definite step, but the process by which the result 
has been obtained can hardly be said to be other than em- 
- After many failures, an 8in. howitzer has been 

ound which gives fair results; hence it has been adopted, 
together with a 9in. piece embodying the same general 
features. Where success has proved so difficult we may be 

lad to record that it has been obtained in any measure; 

ut there is nothing exhaustive in the process which has 
led to it, the recommendation of the selected piece being 
apparently that it was better than its competitors, and that 
it gave good results. 

Tnless there is more foundation for the choice of the 
pitch of rifling, and with the charges and projectiles in 
question, than appears in the printed report, it follows that 
if the best combination possible has been arrived at, chance 
has favoured us greatly. Further, if we analyse the 
reports of practice, there is positive reason for thinking 
that there is great room for improvement. It appears, 
from the practice reports given in the appendix, that as 
the charge increased the shooting became less satisfactory, 
and we have the apologetic remarks, “The shells did not 
sound as steady as with lower charges ;” “the clamping 
alters the elevation considerably,” “all a little noisy,’ &c. 
We have, however, traced the curves indicated by the 
results registered, and we find that as the charge and range 
increase the shells carry disproportionately wide to the 
right, and their path becomes more uncertain than at 
shorter ranges. This all seems to suggest that the rapid 
twist which is necessary to give steadiness at low velocities 
is unsuited for high ones. This deserves special notice in 
connection with the question as to whether the charge or 
the angle of elevation is to be the constant condition in 
mortar practice. The committee have to a certain extent 
tried both plans. When firing with a fixed charge they 
have fired at angles of elevation varying between 
1 deg. 8 min. and 40 deg. 29 min., the latter being about 
the angle which gives the maximum range under the con- 
ditions of this trial. Obviously, the lower angles would 
not fulfil the requirements of vertical fire at all ; in fact, 
the committee remark that below 20 deg. elevation the 
projectiles ricochet. Nevertheless the objections to varyin 
— appear to be still greater. More than two an 
a- —_ ago a proposal was made to fire rifled mortars 
with fixed charges at angles of elevation varying from 
45 deg. upwards, on the grounds that with a varying charge, 
and consequently a varying initial velocity of translation 
and rotation, it was impossible to assign any particular 
twist, while the low charges commonly used would probably 
ne a very abrupt twist. On the system proposed the 
velocity and spin would be the same in all cases. The 
momentum of the falling projectile at short ranges would 


be tly increased, and perha) ter accuracy of fire 
wont te ieieek, in addition Mo Ghich vertical shrapnel 
might be employed, which it was observed might prove 
| far more formidable than any vertical fire now in use. 
is said that this committee are now likely to fire bullet 
shells of some description, in which case we hope the con- 
stant charge and high angles will be also tried, but it should 
be with a piece having a slower twist than that which has 
proved so good with the smaller charges. It appears as if 
it might have proved the best and most scientific method 
of proceeding to have carried out a number of trials with 
some one piece alone, to determine as thoroughly as possible 
the best relations of rates of translation and rotation, and 
to establish if possible the data required to bring the entire 
question within the com 
a work which would be of benefit alike to guns and 
mortars. x 
It is time, however, to see what has been done by foreign 
Powers in the development of vertical and curved fire. 
As we might ashen expect, the Prussians appear to 
have taken the lead. As to vertical fire, we have less dis- 
tinct information than we could desire, but in a corps paper 
entitled “ Observations among German Armies,” Col. H. A. 
Smyth, R.A., makes the following remarkable statement 
with reference to the Prussian “ new mortars” :—“ They 
would be more strictly described as cannon for vertical fire, 
inasmuch as their charge remains fixed, and their eleva- 


oo 


of mathematical calculation— | 


masonry explode ly, and hurl ents of stone into 
the air, the Dineisheedlaned a rising sae in the 
form of the ball, so familiar to gunners. masonry has 
been broken through, the shell enters the earth, ite burst 
ae, - - were, smothered, the - — and the 
smoke which oozes out comparatively slowly is earthy in 
colour. By means of such indications the 5 ot ws artil- 
lery carried out their purposes, The method by which 
the guns were directed on the desired spot on the hidden 
face was as follows :— 

The range and height of the point being known from 
plans of the fortress—also the angle of descent required to 
clear the covering work in front—the charge and eleva- 
| tion required to give the shell the angle of 
descent could be calculated. Accuracy, however, could only 
| be obtained by testing the shooting of each gun in its 
actual position. For this some visible point in the works, 
nearly corresponding in range to that which was to be 
breached, was selected, and sufficient practice was carried 
on against it to determine a “point of mean impact” or 
_ average striking place. Knowing the value of each de; 
| of elevation, it was easy to direct the gun on the hidden 
| wall by turning it into the required line and altering its 

elevation as far as necessary. Two practicable breaches 
in concealed faces were thuseffected. In one case, however, 
| when the breach was half made, the sappers, who had 
| pushed into a counter mine, were able, from an opening 





tion varies with the range. It is claimed for them that through the counterscarp, to verify the truth of previous 
their shell always descends point foremost, even when fired | conjectures as to the effects of the fire. The most interest- 
at 80 deg. elevation.” From this it appears that in the end | ing work of all, however, was the cutting through of two 
of 1870 the Prussians were employing the very system of | ‘concealed sluices, shown at A or B on plan, by curved fire. 
fire proposed but rejected by our authorities in the com- The French had succeeded in inundating a considerable part 


mencement of 1870. 
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of the ground over which the attacking works were being 
ushed, besides fillin 
their own ditches wi 
water, and the retention 
of this water depended 
on two sluices A and B 
in plan. The sluices were 
small objects, and not 
only were they well con- 
cealed, but it was found 
difficult to identify their 
precise locality. Further, 
rom the tion of the 
attacking batteries, the 
could only be struc 
from the side on which 
the water was highest, so 
that the shells had to 
pass through the water 
to strike the sluices, In 
one case all this had to be 
done at a line of fire from 
the battery, C on plan, 
meeting the face struck 
at an angle of 44deg. 
(vide plan), while in the 
other instance, though 
more direct, it was63deg., 
and in each case the fall- 
ing angle of the projectile 
increased the obliquity. 
The —_— was about 
1950 y The projec- 
tile was about 60 Ib. 
weight. The falling angle 
is he as 7 deg., and 
striking velocity 918ft. 
per second. e accept 
the details with some 
reserve, for there seems 
to be some misunder- 
standing in at all events 
one instance, same 
60 lb. projectile, fired 
with a charge of 1°7 lb., 
is said to have fallen at 
an angle of 7 deg. 45 min. 
at a range of 910 yards, 
Certain experiments with 
100 PACES our 64-pounder breech- 





With reference to curved fire we are fortunate enough 


to artillerists as anything that has yet appeared. This 
information is now recorded i : 
proceedings of the Royal Artillery Institution, in a 


and contributed by Capt. F. C. H. Clarke, R.A., of the | 


opographical Department. It chiefly consists of transla- 
tions from the report of General Von Decker, who com- 
manded the German artillery at the siege of Strasburg. He 
first speaks of breaching concealed escarp walls. by curved 
fire, on which he observes that the “ wabbling” of a rifled 
shell, when its firing charge is much reduced, and conse- 


cult matter to obtain accuracy in “curved fire.” This 


essional readers, should they have read so far, consists in 
pitching shells, &c., or, as boys would say, “lobbing ” them 
over the crest of protecting works at so low a velocity that 
they fall far down on the face of the concealed wall 
behind, which wall would be protected from ordinary 
fire, while its vertical face could hardly be touched by a 
shell falling vertically. The method of breaching at 
Strasburg was to make the usual horizontal cut at a 
height from the bottom equal to one-third of the wall, and 
when this was effected, vertical cuts were made through 
the masonry thus left unsupported, as far as it was neces- 





sary to bring the entire mass down, so as to form a breach 
at a hedhom. slope. The point to notice is the success 
with which this was carried out by means of curved fire, 
against objects which would generally have been deemed 
as completely protected as they were thoroughly concealed 
from view. 

From experiments conducted at Silberberg, in 1869, the 
Prussians had learned and noted that shells striking hard 


to have obtained information of as high scientific interest | 


in a number of the! 


quently its velocity of rotation also, makes it a very diffi- | 


rhaps, we ought to say for the information of non-pro- 


loading gun, fired with 
a charge of about 1°8lb. (which nearly corresponds 
in proportion to the charge used with the Prussian 
gun), showed that to obtain a range of 917 yards 
13 deg. elevation was required, clearly indicating that 
there must be some mistake in the figures. This, how- 
ever, does not affect the main facts. It appears that, 
despite all difficulties, success was to some extent achieved. 
By carefully transferring a point of mean impact, and 
watching the indications of the water thrown up by each 
shell, the sluices were so far cut down that the water was 
visibly lowered, the Prussians being encouraged as to the 
beer Pn effect they were eg by finding that a great 
number of the French guns were brought to bear on the 
| two pieces whose fire was directed on the sluices. The fall 
of the place put an end to the operations, when it was 
| found that the sluice-gates, which were very small, had 
| been nearly destroyed, and the heavy stonework support- 
| ing them much displaced. The French by means of some 
| 50,000 sand-bags and heavy timbers, &c., had partly held 
| back the water. : 

| Records like these, showing the extent to which curved 
| vertical fire has been developed by foreign Powers, should 
'make us bestir ourselves, Since the celebrated “trials 
against unseen defences” conducted by order of the late 
| Duke of Wellington in 1822 and 1824, we have made very 
few experiments on this subject. Something in the desired 
| direction was done with Armstrong guns in 1861, but it 
was high time that a committee took up the question. 
We are glad to acknowledge what has been already done 
by them in an investigation beset with all the difficulties 
of untrodden ground, but we trust the subject may be 
looked upon as only opened as yet, and that further 
experiments may be pushed on in real earnest. It is 
| certain they would pay their expenses. 
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DRILLING v. PUNCHING, 
THRovGHouT the vast industry concerned with plate 


iron—under its three great heads of boiler work, ship work, | 


and girder work—the one universal method of fastening is 
by forming corresponding holes in the two plates to be 
united and passing rivets through them. This being so, it 
might appear strange that the best mode of ferming these 
holes should still be an open question. Such, however, is 
undoubtedly the fact ; and it is to this unsatisfactory state 
of things that I here wish to draw attention. 

The cheapest and readiest method of forming these holes 
is, of course, that of punching ; and in at least nineteen 
cases out of twenty it is that employed at the present day. 
It has, however, long been known that in some way or 
other the operation of punching seriously diminishes the 
tensile strength of those portions of plate which are left 
hetween the holes. This was naturally ascribed to the 
hardening and bruising of the plate by the violent action 
of the punch. Hence drilling, which as being merely the 
scraping away of the iron under a gentle pressure could 
produce no such effect, came to be recommended as a sub- 
stitute wherever strength was a main object. Another 
advantage claimed for drilling was that it gave much 
greater security that the corresponding holes would be 
made fair to each other, and thus no injury be done to the 

lates in inserting the rivet. It seems to be admitted, 
1owever, that by proper care in the process of punching, 
and by the use of the rimer instead of the drift where holes 
do not exactly meet, this defect may be overcome ; at least 
so far that it does not in itself form a reason for resorting 
to drilling except where more than two thicknesses of plate 
have to be united. But on the score of strength the 
advocates of drilling had it all their own way, and in 
engineers’ specifications for important work, such as the 
flanges of girders, drilling is often insisted on. How often 
it is actually carried out is another question. Lately, how- 
ever, experimenters have arisen to impugn the virtue of 
drilling on its own ground. In the “Transactions of the 
North of England Institute of Mining and Mechanical 
Engineers for 1871” will be found a record of experiments 
which, as far as they went, appeared to show that drilled 
‘oes were no stronger than punched ones. They were, 
1owever, neither very complete nor very satisfactory. 
Again, in the course of a discussion upon a paper by the 
writer on the “ Strength of Riveted Joints ” (“Transactions 
of the Institution of Mechanical Engineers,” May, 1872), 
Mr. John Cochrane gave the results of some experiments he 
had made on pieces of Lowmoor and Staffordshire bar 
iron, and also of Staffordshire plate, in which holes had 
been made firstly by punching, secondly by punching and 
afterwards riming to jin. larger diameter, and thirdly by 
drilling. The strength of the iron per square inch in these 
three cases differed very slightly, but on the whole the 
punched plates were the strongest and the drilled plates 
the weakest of the three, thus absolutely reversing the 
accepted theory. 

So far, therefore, as English experimenters have gone, 
the verdict might seem to be unreservedly in favour of the 
punch, Further evidence on the point reaches us from 
America, and, as it does not appear as yet to have been 

ublished in this country, it may be here given in detail. 

he New York failroad Gazette, of July 6th, contains the 
report of a committee “On Boilers and Boiler Materials,” 
to the American Railway Master Mechanics’ Association, 
together with an account of the very interesting dis- 
cussion which followed its reading. The question of drill- 
ing or punching in boiler plates had been one of those 
submitted to the committee, and they state that of the 
“master mechanics” to whom they applied, a large ma- 
jority gave their opinion in favour of the former. As, 
however, no tests of their relative strength were reported, 
the committee made a series of experiments on the subject. 
The pieces tested were in all cases ljin, wide by ;;in. 
thick, and were torn in two by hydraulic pressure. The 
brand is not given, but all the pieces were from the same 
plate. The actual breaking strains are alone given in the 
report, and from these I have calculated the unit strain in 
tons per square inch, as follows :— 
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On examining the above table, the first point which 
strikes one is the very high tensile strength of the iron— 
an average of 26°7 tons to the inch being altogether beyond 
common experience. It is probable, however, that the 
iron—both in plates and rivets—was Yorkshire; and Mr. 
Kirkaldy, in his experiments on wrought iron and steel, 
records a specimen of Farnley iron which broke under 








27°9 tons to the inch, with several others not greatly in- | closely represents the best result that could be obtained 


ferior. There is no reason, therefore, to suppose any error 
in the apparatus for determining the strain. 

Turning, then. to the specimens tested after piercing a 
hole through the centre, it will be seen that there is a 
marked difference in favour of the drilled as against the 
punched plate. This is, in fact, so considerable, and the 
results agree so closely together, that they must be taken 
as decisive of the question whether punching actually 
injures the plate, Mr. Cochrane’s experiment notwith- 
standing. It will, however, be observed that even in the 
drilled plate the strength per square inch was considerably 
under that in the entire plate—22°4 tons as against 26°7 
tons. This is highly important, for it has generally been 
assumed that the eae of a drilled joint is the same as 
that of a solid plate, except of course for the loss of metal 
actually poms | by the drilling. This diminution of 
strength is not due, I believe, to any damage done by the 
drill to the adjacent metal, but to another cause, which, 
as affecting every description of joint, it may be worth 
while to investigate. 
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The figure represents a piece of plate having a hole 
through the middle, and supposed to be divided into an 
indefinite number of parallel and equal fibres. The ex- 
ternal pulling forces are supposed to be equally distri- 
buted over the plate, as shown by the small arrows. 
Then it is evident that the portion of plate A B PQ, 
being cut off by the hole from the portion opposite to it, 
will be kept in equilibrium only by the resistances to 
shearing along the lines AB, PQ. These two resistances 
will then be equal, and opposite to the sum of the pulling 
forces along the face B P. Now, since there is this force 
tending to shear the portion of plate A B PQ, or to pull 
it forward along the line A B, and since all force produces 
alteration of form in its own direction, it follows that the 
portion A BPQ will be drawn forward along the line 
AB, so as to project beyond it in the manner shown (of 
course on an enormously exaggerated scale) in the figure. 
Again, this shearing strain will be transmitted through the 
fibre A 5 to the next, C D, less a certain portion which will 
be taken up as tensile strain by the fibre A B itself. Simi- 
larly the strain, still further diminished, will be trans- 
mitted through C D to E F, and so on to the outer edge of 
the plate, where the shearing strain becomes zero. Now, 
since there is a shearing strain along the line of division 
between AB and CD, it follows that AB will project 
beyond C D in the same way as the part A BP Q beyond 
AB. Hence the fibre A B will be longer than the fibre 
CD; and therefore, as increased extension can only be due 
to increased tension, the strain on A B must be greater than 
that on CD. Similarly, CD is more severely strained 
than E F and so on to the outer edge. Thus, if the pulling 
force be increased till the plate breaks, the fracture will 
begin at the points AQ and then extend to the edges. 
This will clearly take place before the average strain on the 
parts between the holes and the edyes is equal to the 
ultimate tensile strength of the iron, and thus the result, 
taken in the usual way, would make the metal appear 
weaker than it really is. in actual experiment the means 
employed to bring the strain on the plate—in the case 
before us these are not stated—never produce an equal 
distribution of the strain over the whole surface, as has 
here been assumed, and as would really happen in a 
boiler ; and so far experiment does not give an accurate 
representation of practice. It is obvious, however, that 
the same effect would be produced, though not in the same 
degree. 1 have myself seen a plate, when tested in Mr. 
Kirkaldy’s machine, crack first between the central holes, 
and the break slowly extend itself to either edge. This 
source of weakness has, I believe, never before been 
brought out by actual experiment. It exists of course as 
much with punched as with drilled holes, but it calls for 
special notice only in the case of the latter, because in 
calculating the strength of a drilled joint it has hitherto 
been assumed that the spaces between the holes might 
be taken as yielding the full ultimate strength of the 
metal. 

We may now proceed to consider the experiments made 
with actual riveted plates. Turning our attention first to 
punched plates, and taking the mean of the experiments, 
it appears that the plate tore under a strain of 22°3 tons 
per square inch, the rivet sustaining at the same time the 
exceedingly high shearing strain of 25°6 tons per square 
inch. e largely increased strength of the joint, as 
compared with the single plate having a hole punched 
through it, can only be due to the friction of the rivet 
head, which is well known to be considerable. The actual 
breaking strain is 17,599 Ib., as against 32,685 lb. for the 
solid plate, as the “proportion of strength” is 54 per cent. 
This, as is shown in the paper above referred to, very 





with punched plates in a single riveted lap joiut. 

ae lastly to the joints with drilled holes, we are at 
once struck with the fact that the breaking force is actually 
less than with the punched plates, the mean being 
16,342 lb. as against 17,5991lb. It would thus seem that 
drilled plates, instead of being stronger, are actually weaker 
than punched plates. It is worth while to examine further 
into the cause of this weakness. On looking wt the table it 
appears that whereas the joints with punched holes all gave 
way by the tearing of the plates, those with drilled holes 
all gave way by the shearing of the rivets. In the former 
case the rivets resisted a mean strain of 25°6 tons per square 
inch ; in the latter they gave way under a wean strain of 
23°8 tons per square inch. It is clear that there must be 
some cause—at any rate in these experinients—which 
makes the rivet in a drilled hole shear more readily than 
that in a punched one. What is this cause? One speaker, 
in the American discussion before referred to, ascribed the 
effect to the conical form of the punched holes. If the two 
large ends of the holes were placed together, t}:en the metal 
of the rivet filling the enlarged space would hive a greater 
area to resist shearing. But -it did not apy.car that any 
care had been taken to place the ends in this manner ; and 
it is besides very doubtful if the part of the rivet within the 
plate is “upset” to any extent in the proceis of riveting 
up. Certainly in my own experience rivets whose heads 
have been planed off were found to fit quife loosely in 
their holes. The committee who made the experiments 
consider the result to be “probably due to the edges of 
the drilled holes being sharper and more compact, and, 
consequently, more capable of shearing thn the edges 
left by a punch.” In confirmation of this view, reference 
may be made to some experiments on steel plates by Mr. 
Henry Sharp (Trans. Inst. Naval Architects, 1868). Here 
the rivets, though of Lowmoor iron, were sheared with 
the very low strain of from 16°76 tons to 20°78 tons per 
square inch. This was, no doubt, due to the hard steel 
cutting more readily into the soft iron. Similarly, the 
smooth compact metal of the drilled plate would have 
more effect on the rivet than the bruised an roughened 
sides of the punched hole. However this may be, the fact 
remains that in these experiments the punche:l joints prac- 
tically sustained a greater load than the drilled ones. It 
is true that in the latter case the rivets were clearly consi- 
derably weaker than the plates; and thus, by diminishing 
the pitch, or, what is the same thing, increasing the num- 
ber of the rivets, the proportion of strength might doubt- 
less be improved. Working the question out according to 
the information furnished by the present experiments, it 
appears that the pitch ought to be diminish:d from 1 fin. 
to 1,Zin., and that then the proportion of strength becomes 
54 per cent., or the same as that found above for punched 
plates. 

So far, then, as our present knowledge goes, drilling, as 
a means of preparing riveted joints, has not been shown 
to possess any advantage over punching, but rather the 
reverse. I chiefly wish, however, to draw attention to the 
need which exists for further investigation. Strange as it 
may appear, the present are, so far as I know, the very 
first experiments that have been published on drilled 
plates, On punched plates we have more information, but 
but even that is, in most cases, not wholly satisfactory. It 
would seem very important that the American experiments 
should be repeated, and that not with a single rivet, but 
with a row properly spaced, and more nearly representing 
an actual joint. By this means only can the advantages 
supposed to accrue in drilling from the better matching of 
the holes be properly taken into account. It would also be 
desirable to ascertain what system of punching inflicts 
the least injury on the metal, and whether by taking 
off the edges of a drilled hole, or by other means, 
the strength of the rivet to resist shearing can be in- 
creased. This question of drilling v. punching has been 
in dispute between engineers and manufacturers for 
some time past, and should not longer be allowed to rest 
on a purely theoretical basis. Might it not be possible 
either for some corporate body like the Institution of Civil 
Engineers, or for some combination of gentlemen interested 
in the decision, to raise a small sum for the purpose of a 
complete series of experiments, and so set the question at 
rest for ever ! Watrer R. Browne, 





ARBITRATION has been recommended by the secretary of the 
Miners’ Association, with a view to the settlement of the serious 
strikes still pending in Barnsley. The doors of one of the largest 
mills were thrown open, but not more than half a dozen hands 
availed themselves of the opportunity to return to work. 

LonpDON INTERNATIONAL EXHIBITION, 1873.—The first meeting 
of the committee on Recent Scientific Inventions and Discoveries 
was held this afternoon in Stanhope Lodge, Kensington Gore. 
Among those present were Major-General H. D. Harness, C.B., 
Dr. C. W. Siemens, F.R.S., Dr. E. Frankland, F.R.S., Dr. D.5. 
Price, Mr. J. Ramsbottom, Mr. C. F. Beyer, Major Donelly, R.E., 
and Major Frank Bolton. It was considered that the class should 
consist of objects the excellence and novelty of which are con- 
sidered by the committee of selection to be so great as to render it 
undesirable that their introduction to the public should be 
delayed until the proper year of their exhibition as an industrial 


manufacture. The committee suggested as special subjects for _ 


exhibition in the class all new modes of preserving stone or of 
rendering wood incombustible, and of purifying water, or of copy- 
ing forms in wood or metal by machinery, &c. The ——— 
for admission, it is arranged, must be sent in before the 31st of 
January, 1873, and the goods delivered on the 12th March, 1873. 

INDUSTRIAL AND FINE ARTS TREASURES EXHIBITION AT 
Wican.—The opening of the new Infirmary premises at Wigan, 
which have been erected at a cost of nearly £30;000, is to be cele- 
brated at Easter next by an exhibition on an extensive scale, The 
infirmary is intended to meet the requirements of the great min- 
ing and manufacturing districts of South-West Lancashire, of 
which Wigan is the centre, and which, notwithstanding the special 
necessities of the locality, has at present no institution of the 
kind, The arrangements for the opening, in which it is hoped a 
royal personage will assist, include, in addition to the exhibition, a 
fancy fair ; and the inhabitants of this part of the country, who 
have already raised nearly £25,000 by voluntary subscriptions, 
are making great efforts in connection with the undertaking. 
An industrial section, to include machinery in motion, is also being 
formed, and the seman | is an admirable one for bringing 
before the manufacturers and colliery proprietors of the district 
any mechanical novelty. A special exhibition of coal-cutting 
machines is talked about, 
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RAILWAY MATTERS. 


Tue Shah of Persia has granted an exclusive concession to Baron 
de Reuter, of London, for the construction of railways, tramways, 
waterworks, and for the working of mines, Xc. 

A BILL is now being promoted jointly by the London and South- 
Western and the London, Brighton, and South Coast Railway 
companies for the construction of a line of railway from the 
terminus of the two companies at Landport to a waterside position 
inside Portsmouth Harbour. 

A LOCOMOTIVE engine belonging to the Brecon and Merthyr 
Railway Company was being driven on Monday along a branch of 
the line overhanging the river Taff, when the driver, a to 
some cause unexplained, was unable to stop the engine, which 
rolled down the embankment into the river, flooded by the late 
rains. The driver escaped unhurt. 

TuIs week a passenger train from Burton-on-Trent ran into a 
train of empty wagons, which was being shunted, at Bardon-hill 
station, on the Burton branch of the Midland Railway. Several 
passengers were “‘severely shaken,” and the traffic delayed for 
some time; but all the passengers were able to proceed on their 
journey. 


Tue Rhymney Railway Company propose making an applica- 


tion next session to abandon the carrying out of certain portions 
of the projected lines in connection with the Rhymney Railway. 
The London and North-Western contemplate going to Parliament 
next session for powers to still further strengthen their position 
in Wales. They propose having a connection with the Ebbw 
Vale Company, and important lines and junctions in Glamorgan 
and Carmarthenshire. 

THE n parliamentary notices have been given by the 
Monmouthshire Company for the closing of a portion of the 
Monmouthshire Canal and the conversion of the same into a 
railway. The company also proposes to remove a number of level 
crossings, and to construct several short branches for the accommo- 
dation of the mineral traffic. A new station is to be erected at 
Newport, and through saa trains will then run over the 
Eastern and Western Valleys sections of the line. 

A LETTER from Tunis, in the Italie of Rome, says:—‘‘The 
English company represented by Mr. Pickering and M. Mancardi 
has obtained from the Bey a concession of all the railways in the 
Regency. The surveys for that, from the capital to Begia, about 
fifty-two miles, will be commenced immediately. That line will 
not only facilitate the cultivation of an enormous territory at 
present lying waste, but will further be a step in advance towards 
the realisation of our hopes, that is to say, the junction of the 
Tunisian lines with those of Algeria.” 

Lorp Gort, the chairman of the Recife and San Francisco Com- 
pany, at a meeting of the company, on Tuesday, said there were 
various schemes to make Pernambuco a port of call, and to con- 
struct docks which could not be carried out probably without the 
aid of the railway company. There was also a railway scheme for 
connecting Rio Janeiro with Pernambuco. There were other pro- 
longations suggested that would require the aid and co-operation 
of the company, and would, if carried out, add considerably to 
the resources of the province. When they had something to offer 
in return, he thought they might fairly expect to get the guarantee 
of 2 per cent. , 

A COMBINATION of capitalists, at the head of whom is the Italo- 
German Bank, after paying off the creditors of the Royal Sar- 
dinian Railway Company, have lately, by buying up a large pro- 
portion of the shares, arranged to place the undertaking in a great 
degree under national management. A new council has been ap- 
pointed, and it is intended to complete the whole system of 
railways contemplated by the original convention, while the lines 
already in operation have been leased upon conditions which, it is 
said, will insure to the company the full benefit of the Govern- 
ment guarantee. The English members of the board have 
resigned, but the London offices will be retained, and Mr. C. N. 
Cresswell, of the General Agency (Limited), has been elected a 
director and the representative of the company in England. 

THE Omaha Bee says :—“‘ The Union Pacific Railroad is having 
built at its shops in that city a snow plough, which, when 
finished, will be the largest and most powerful in the world. The 
trucks on which it is built are very heavy and strong, and were 
cast especially for this plough, The platform on the trucks is 
22ft. long and 10ft. Gin. wide, and is composed of solid oak 
timbers. The entire length, from the rear of the platform to the 
end of the slide, is 32ft. The slide is to be ironed, and an 
immense plough, of the ordinary shape, 18ft. long, 11ft. wide, 
and 5ft. high, and covered with iron 3-16ths of an inch thick, is 
to be securely placed upon it. On the point of this plough there 
is to be an iron plate, steel pointed, 11ft. long and 4ft. wide. The 
monster will weigh 50 tons, and will be operated by three of the 
heaviest engines on the road.” 


THE Philadelphia Ledger gives currency to an announcement 
that a new engine for propelling street cars has been invented so 
compact as to occupy no more space than an ordinary base-burning 
parlour stove. It is stated that the smoke is consumed, and there 
is no soot, cinders, or noise. The engine has the power of five 
horses, and the cars, which are of the usual dimensions, can be con- 
trolled, as to stoppage and propulsion, quite as handily as though 
drawn by horses, The power can be increased at pleasure up to the 
capacity of a 25-horse power engine, thus enabling it to ascend 
grades of 400ft. to the mile. The engineer can “ slow up” in the 
space of 32ft. when the cars are going at the rate of twenty-five 
miles an hour. The engine is placed upon the rear platform, so 
that the windows can be left open in pleasant weather without 
the annoyance of smoke or cinders, while any dirt that might be 
raised is left behind. 

THE report of the Eastern Bengal directors states that the 
railway traffic for the first fifteen weeks of the current half-year 
averaged per week about £33 per mile, as compared with £28 5s., 
the average of the past half-year. In 1870 the average receipts 
per mile per week, when only 112 miles of railway were opened, 
amounted to £27 15s. 7d. for the first half of the year, and to 
£33 7s. 6d. for the second half, making £30 11s. 6d. per mile per 
week for the whole year. Now with 1564 miles open, the average 
of the — per mile had, within less than two years from the 
opening of the extension, reached the rate per mile of the highest 
yearly average previously attained, which promised favourably for 
the future teafhe. The steamer traffic for the current half-year 
has also shown satisfactory results. The company’s agent is of 
opinion that, with some unimportant exceptions, all works of con- 
struction and reconstruction will be completed during the 
current year, 

THE promoters of the Mersey Railway, after being defeated in 
Parliament last year, intend renewing the struggle this next ses- 
sion of Parliament, but in again coming before the House of 
Commons they will endeavour to steer clear as much as possible 
of the opposition with which their scheme of the past session 
Was received when it was first brought before the public. This 
year’s scheme is of a different character from that of the cores 





NOTES AND MEMORANDA. 


To make zine greens, M. Elsner uses five parts of zinc oxide, 
with one part cobaltic sulphate, and sufficient water to form a 
paste ; on being well mixed and then heated to redness, this gives 
a fine dark green powder. A grass green may be prepared by 
using ten parts of zinc oxide instead of five, and by the use of 
twenty parts a light grass green is produced. The latter is 

ble of being used as a safe substitute for the dangerous 
Schweinfurt green. 

THERE has been noticed a singular tendency in old silver orna- 
ments and coins to become crystalline and friable. An ancient 
fibula was found inthe island of Cyprus, and supposed to be at least 
1500 years old, which, through the greater portion of its substance, 
presents a fracture something like that of cast iron, and its specific 
gravity has been reduced in round numbers from ten to nine. It 
contains a little copper. This property of certain metals or their 
alloys to change in condition and volume is worthy the attention 
< those ye dut; 2 4 to make o i age Rg nen 
shou instituted for the purpose of learning what me or 
combinations of metals are least subject to this change 


Dr. Hecror’s report on the coal deposits, as laid before the New 
Zealand Parliament which met on the 16th of July, is eminently 
satisfactory, and the value of some fields may be gathered from 
the following extracts :—The Gray River district : The coal seam is 
16ft. thick, and ...s been proved by underground working to be of 
uniform quality without admixture of slack, throughout an area 
of thirty acres. The quantity of coal obtainable without sinking 
is at least 4,000,000 tons. The area of undisturbed coal above the 
water is more than half a square mile. A much larger quantity 
of coal can, of course, be obtained by sinking. Malvern Hills, 
Canterbury: The quantity of coal that can be obtained here, level 
free, is about 3,000,000 tons. Dr. Hector, however, adds that 
neither mines can be worked to advantage (especially the former) 
till a railway is constructed from the mines to the sea, and con- 
siders the amount of coal discovered sufficient to warrant the 
expenditure required for this purpose. 

TuE following description of the process for preparing alcohol 
from sawdust appeared in the Scientific American :—Into an 
ordinary steam boiler, heated by means of steam, were introduced 
9 cwt. of very wet sawdust, 10°7 cwt. of hydrochloric acid (sp. 
gr. =1°18) and 30 cwt. of water; after eleven hours’ boiling 
there was formed 19°67 _ cent. of grape sugar. The acid was 
next saturated with chalk, so as to leave in the liquid only a small 

uantity (4 deg. by Ludersdorf’s acid areometer). When the sac- 
charine liquid was cooled down to 30 deg. yeast was added, and 
the fermentation finished in twenty-four hours. By the distilla- 
tion there were obtained 26°5 litres of alcohol of 50 per cent. at 
15 deg., quite free from any smell of turpentine, and of excellent 
taste. It appears that the preparation of alcohol from sawdust 
may be successfully carried on industrially when it is precisely 
ascertained what degree of dilution of acid is required, and how 
long the liquid has to be boiled, when all the cellulose present 
in sawdust might be converted into sugar, fifty kilogrammes of the 
former substance would yield, after fermentation, 12 litres of 
alcohol at 50 per cent. 

Tue ‘‘ Journal of the Society of Arts” has the following parti- 
culars of peat in Italy :—‘‘ The peat deposits in Italy cover an area 
of upwards of 40,000 hectares fin. round numbers, 100,000 acres), 
and average in thickness from five to six metres, although in some 
places, as in the Roman Campagna, deposits 25 metres, or 34 
yards, in thickness are to be met with. Up to the present time, 
from the impossibility of compressing the peat to a greater density 
than from 200 to 300 kilogrammes per cubic metre, it has been 
impossible for this fuel te compete with foreign coal in Italy. 
Signor Giovanni Mozo, after a series of patient and careful experi- 
ments, has, succeeded in making machinery by which peat coal of 
a density cf 1000 kilogrammes, about one ton, per cubic metre can 
be produced, and sold at from 16f. to 18f. (12s. to 14s.) r ton. 
Experiments on the Lombard railways show the value of Signor 
Mozo’s invention, which, with the present high price of coal, 
cannot fail to be a most important one for Italy, tending to free 
her from the immense tribute (40,000,000f. yearly) that she pays 
to other nations for fuel, and to enable her to develope her natural 
resources, 


Tue “Journal of the Statistical Society of Paris” gives the 
results of the late census, The gross total for 1872 is given at 
1,749,380, which shows a diminution of 5600 as compared with that 
of 1866. It is a remarkable fact that, while, with the exception 
of one arrondissement in each case, there’is a diminution in all 
the central quarters of the city, there is an augmentation in the 
working and outlying arrondissements. The most remarkable 
cases are the following :—The arrondissement of the Louvre shows 
a falling off to the extent of 10,600 odd; that of the Bourse, 
8800; the Pantheon, 8300; the peer 9000; and the 
Palais Bourbon, 10,800. On the other hand, the arrondissements 
of Saint Laurent and Popincourt exhibit augmentations of 15,300 
and 13,700 respectively, and each of the other outer districts, 
a only the Gobelins, an increase varying from 1000 to 
5000. The gross result is that the best parts of the city have lost 
64,700 inhabitants, whilst the other portion has gained 59,100. 
The fact of the Government and many of the officers being at 
Versailles will account in some measure for the diminution in the 
former case, while the flatness of trade and commerce and the 
absence of the court may account for the rest. As for the increase 
in the other parts of the town, no plausible explanation offers 
itself. Certainly the excess af 13,000 and 15,000 in Saint Laurent 
and Popincourt is not to be accounted for by transmigration to 
cheaper neighbourhoods ; it would be like the inhabitants of the 
West-end of London removing to Shoreditch and Spitalfields. The 
diminution in the arrondissements of the former a Legislatif 
and the Hotel de Ville is intelligible; but a similar falling off in 
the Luxembourg quarter, now the seat of the municipal govern- 
ment, is incomprehensible, or must be attributed to a falling off in 
the schools and university. 


THE last Buenos Ayres papers received contain an interesting 
official report on the trans-Andine telegraph. The length from 
Buenos Ayres to Valparaiso is 1238 miles, of which 1058 are in 
Argentine and 180 in Chilian territory. The Argentine Govern- 
ment pays a subsidy of 30,000 dols. on the section from Villa Maria 
to the top of the Andes, 680 miles, and the Chilian Government a 
subvention of 8000 dols. on the section of sixty miles that had to 
be made from the Andes to connect with the telegraphs on the 
Pacific side. On the Argentine side were used 1800 tons of mate- 
rials, the cargo of nine vessels from Europe, the Villa Maria sec- 
tion to the Andes taking 1300 metal posts and 280 tons of wire, 
the land-carriage of which, from Rosario, was as much as the first 
cost. On the Chilian side are 3600 metal posts and 184 tons of 
wire. There are two snow cables, for a stretch of thirty miles 
over the top of the Andes, besides a wire line on posts, and this 
was a difficult work. These cables, which had to be brought over 
the Andes piecemeal on the backs of mules, were commenced to 
be laid on May 15th, 1871, but snow-storms soon stopped progress, 
until September 6th, when the arduous task was resumed, and 





oy and it is expected by the promoters that the opy oO 
session will not be repeated. The railway will be entirely 
underground, with the exception of the points where it joins the 
main line with which it is intended that communication should be 
maintained. It will proceed from the central station in Bold- 
street, and will extend under Cropper-street, Great Charlotte- 
, and thence cross underneath Whitechapel into Manchester- 
» underneath which it will run until it reaches Hatton- 
en, From Hatton-garden it will go straight along Vauxhall- 
until it reaches a point near the Sandhills station, on the 
. and Yorkshire Railway. At this point the railwa; 
= gradually emerge from the tunnel, until it is on a level wit 
le metals ~ the Lancashire and Yorkshire Railway, with which 
a ati. que, = 








pleted on February 6th, 1872. Each cable has a conductor of 
seven copper wires, and in jaying the cables a trench for each had 
to be dug 2ft. wide through ¢ e worst part of the Cordilleras, 
from Ojos de Auga, on the Chilian, to the Inas Bridge on the 
Argentine side. The Chilian Government isjanxious to hasten tele- 
graphic communication with Europe, and e to increase the 
subsidy to 20,000 dols. a year when the Brazilian cable is laid. It 
further offers 20,000 dols, a year to anyone who will lay a cable 
along the coast to Peru, as in that way they would soon reach 
Panama, which is already connected with North America and 
Europe. Then the readers of the morning papers in America will 
be able to learn at the breakfast-table all that occurred the previous 
day at Paris, London, Madrid, Berlin, New York, Siioun, 
Calcutta, and Yokohama, 





MISCELLAN®E4, 
STREET tramways are being rapidly pushed on at Calcutta. 


THE re-erection of the gun cotton works at Stowmarket has 
been commenced. The capital subscribed for the new company 
which will own the works is said to be £40,000. 


GREAT preparations are making at the Agricultural Hall for the 
forthcoming Cattle Show, which, from the number of entries and 
description of the stock, bids fair to equal, if it does not outrival, 
any of its predecessors, Now that the arrangements of the large 
area of the hallare advancing towards completion, the improvements 
which have been effected become daily more apparent. 

THE Scientific American informs us that the Manhattan Metal 
and Chemical Company are working a process by which the tin is 
recovered from scrap tin, of which the quantity is now enormous. 
The — is essentially one of dissolving the tin from the iron 
by the action of hydrochloric acid, nitric acid, and chlorate of 
potash, and precipitating it in a metallic form with zine. A profit 
of about 55 dols. is said to be realised pon each ton of waste tin- 
plate treated. 


During the month of July, 1872, the quantity of iron ore 
exported from the island of Elba amounted to 24,556 tons, of 
which 3286 tons were shipped for Italy, to be melted at the iron 
works of Follonica and Cecina, the former being one of the most 
important in the kingdom ; 18,570 tons to France, and 2700 to 
other countries. Of 199 vessels that were laden with ore during 
this month, four were French, four English, one Austrian, the 
remainder being Italian. 


In the West of Scotland a very general intimation has been 
given to the miners of a reduction of wages to the extent of 2s. 
per day, taking effect immediately. A mass meeting of miners 
and of delegates from the various districts in the west has been 
held in Glasgow, at which it was resolved to submit to a 
reduction to the extent of 1s. per day, in view of the recent reduc- 
tion in the price of iron and coal, but to come out on strike if the 
reduction of 2s, were persisted in. A number of the men, it was 
reported, were already on strike. 

Messrs, R. AND J. EVANS AND Co., Brunswick Dock, hav® 
launched the Rimac, a steamer of about 2000 tons register, the 
first of four being built (two on the Mersey and two on the Clyde) 
for the South American Steamship Company of Valparaiso for 
their trade in the Pacific. The Rimac hes bern built under special 
survey of Lloyd’s. The engines are by Messrs. Fawcett, Preston, 
and Co,, made on the compound principle, and 350-horse power 
nominal, The vessel and machinery have been designed and built 
under the superintendence of Mr. T. Dewsbury, the company’s 
engineer. 


WITH respect to next year’s International Exhibition, we learn 
that the Committee on Steel, which met on Monday, at Stanhope 
Lodge, Kensington Gore, advise her Majesty's com- 
missioners to invite from the War Department a loan of all speci- 
mens of steel used for military p The committee also 
suggest a complete representation of the various processes of 
manufacturing needles, fish-hooks, and steel pens, and they 
recommend that invitations should be sent to the most eminent 
manufacturers in this country, to lend models and drawings 
illustrating, generally, the manufacture of steel goods. 


THE first ordinary general meeting of Earle’s Shipbuilding 
Company was held at Hull last week, and the report and balance- 
sheet were unanimously adopted. A dividend at the rate of 124 
per cent. per annum was declared, payable on the 27th inst., 
carrying forward £4000 to the reserve fund. Mr. Reed, C.B., 
the chairman, was etn absent from indisposition. Sir 
John Brown and Mr. John Galloway, jun. the retiring directors 
were re-elected. It was stated that the company’s works an 
business were in full operation, and that the company had now 
under construction eight large Atlantic steamers, two ironclads, 
and a number of river gunboats. 


Mr. GLADSTONE and Mr, Lowe received on Saturday, a deputa- 
tion from the Metropolitan Board of Works, headed by the chair- 
man, Colonel Hogg, M.P., who sought the aid of the Government 
in freeing all the London bridges from toll by means of a further 
continuation of the coal and wine duties. Mr. Gladstone promised 
that the matter should be taken into consideration, but he said 
that though he concurred with the board in their opinion of the 
importance of freeing communications, yet he regarded the pro- 
posed taxation to effect this as one of the worst modes of doirg 
the work. The question is being raised why the large income from 
the Bridge House Estates should not be used for this purpose, for 
which they seem to be sufficient. 


At the monthly meeting of the Hartlepool Port and Harbour 
Commissioners, held on Tuesday, the report of the engineer, Mr. 
Hawkins, was read. This report set forth that the soundings 
taken on the 22nd inst. showed a reduction in the depth of water 
as compared with those in October, the shoalest part being between 
the entrance at the outer extremity of the harbour, where the 
depth was 4ft. below low-water mark ordinary spring tides, but 
that there was little variation in the depth of the centre of the 
channel as compared with last month. The completed part of the 
new breakwater had withstood the severe gales and heavy seas 
admirably, but the contractor’s plant had undergone some slight 
Yow ag The retaining wall of the Heugh Lighthouse had been 

htly damaged by the gale, but had been repaired, as also had 
the stone jetty, which continued to need repairing from time to 
time. 


THE largest of the massive iron plates intended to form the 
foundation of the immense steam hammer about to be erected in 
the Royal Gun Factories, Royal Arsenal, Woolwich, was on 
Wednesday afternoon cast in the Dial-square in the presence of 
Col, Campbell, Royal Artillery, Superintendent of the Royal Gun 
Factories, and Mr. Frazer, Deputy Assistant-Superintendent of 
that department. The casting, which has consumed ‘about 100 
tons of metal, being an open one, presented a singularly striking 
appearance, The operation, which required great care, was 
successfully performed under the direction of Mr. Vinicombe, 

rincipal foreman of the Dial-square. The molten metal having 
n collected in three enormous cupolas, at a given si the 
whole was simultaneously poured into the mould which re- 
viously been prepared for its reception. The heat from the molten 
metal, which covered an area of 24ft., was so powerful as to break 
the glass in the open windows of the workshops. It is worthy of 
notice that the large anvil block for the same hammer which was 
cast about three months since is not yet cool enough for removal. 
— casting is the last required for the foundation for the steam 
ammer,. 


Tue “ Woolwich infants,” which were sunk in the Marlborough 
lighter in the repairing basin of the Chatham Dockyard Exten- 
sion, have now both been lifted out of the water, the second being 
successfully hoisted up about dusk on Tuesday. But when the 
infants had been rescued from ‘‘drowning,” they were in some 
peril of being “buried.” The wharf of the basin is all ‘made 
ground,” and when the first gun was taken from the water and 
placed on the bank it sank, the rains having made the ground very 
soft. To prevent the ponderous masses disappearing large quan- 
tities of timber had to be placed under the guns, he guns will 
undergo a very careful inspection by the War Department to 
ascertain if they have sustained any age which will render it 
necessary to send them back to the Woolwich Arsenal. It is 
scarcely likely that the second gun, which was merely submerged 
for a time, has been injured; but the other one fell from the 
chains on to the ballast of the lighter with great force, and it may 
thus have been hurt. The Marlborough lighter has been floated 
into No, 1 dock at the extension works to ascertain what damage 
was done to her by the fall of the gun, and to have the necessary 
repairs effected, 
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ROBERTSON’S PATENT SQUEEZER. 


(For description sce page 364.) 
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HYDRAULIC MACHINERY, MILFORD NEW PIER. 


(For description ser page 306.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE PELSALL HALL CATASTROPHE, 

S1r,—Permit me the use of your columns to appeal to a gene- 
rous public on behalf of the fifteen widows and forty-five orphans 
who have lost their mainstay by the terrible pee at at the 
Pelsall Hall Colliery in this village ; the presence of the fatal 
‘* choke damp” and the fall of the roof dashed to the ground every 
ray of hope of saving the entombed men alive. , 

‘A public meeting has been recently held, a committee 
formed, and upwards of £500 subscribed; but unless we are 
largely assisted by others the distress will be overwhelming, 
three-fourths of the inhabitants being workpeople or small trades- 
men, 

The committee do not think their appeal will be in vain. 
Lloyd’s Banking Company (Limited) and all their branches 
(Messrs. Barnetts, London agents), the South Staffordshire Joint 
Stock Bank (Limited) and all their branches, Messrs, Barclay’s, 
and the Imperial Bank, have kindly consented to receive subscrip- 
tions, or they may be serit direct to Mr. Richard Jesson, Walsall ; 
Mr. Boaz Bloomer, jun., Pelsall, treasurer; or to, yours faithfully, 

EDWARD J, SHOEMACK, Hon, Sec. 
LAUNCH ENGINES. 

Str,—Among your correspondence of the 8th inst. I observe a 
letter criticising in very stringent terms a design for launch engines 
by Mr. Verey, of Portsmouth. So exceedingly poor an attempt at 
a critique on engine designs, and that too from the pen of, as I 
understand, a professional engineer, I have seldom if ever read ; 
and I don’t feel, therefore, at all surprised that Mr. Verey has 
treated the remarks of your Lincoln correspondent with the 
respect due to them, viz., by considering them entirely unworthy 
of notice. As I am altogether unacquainted with both parties, 
perhaps you will give me the opportunity of pronouncing an 
unbiassed opinion on the case in point. : 

While Mr. Allen, in anything but a creditable manner to him- 
self as an engineer, adopts your suggestion that the engines are 
**dleserving of his attention,” I would beg also to ask him to 
reconsider his numerous but hasty expressions of disapprobation, 
and think if then he will not feel bound to say amen to your 
further statement that they are “ favourable specimens of their 
class.” Briefly analysing the seven so-called defects pointed out, 
I should say :—(1) Mr. Allen’s practice must be very limited, as 
certainly is his knowledge of theory, for the valve rod guide he 
complains of is by no means extraordinary in arrangement, and 
so far from being “‘ practically useless as applied,” with it the valve 
rod, offers twice as great resistance to bending, from a sudden 
throw of the link (which is the greatest strain the rod is ever sub- 
jected to), as the valve rod would offer alone if not so assisted. 
(2) To adopt a back frame instead of the present middle support 
would be virtually to destroy the identity of Mr. Verey’s design ; 
I can see no reason, therefore, why Mr. Allen should suggest such 
a change, any more than that he should advise the engines to be 
fixed diagonally, or otherwise radically altered in arrangement. 
(3) Mr, Allen must have inspected the illustrations you gave with 
his eyes shut, for very little observation is needed to perceive that 
ample provision has been made for taking up the wear, inasmuch 
as the engravings clearly show that the bushes at the ends of the 
slide block are sunk into separate pieces of metal, by removing 
which and adding a thin lining at the back, in the usual way, any 
amount of wear can be readily adjusted. As regards sideplay, there 
is no reason for that ever increasing after any amount of running, 
if the bearings are well fitted at first, and not allowed to get out of 
order through inattention. I cannot comprehend Mr, Allen’s 
designation of a pair of parallel guide rods as a ‘‘complicated 
motion.” Every one who has had any experience of fitting knows 
well that of all surfaces the plane is the most difficult to turn 
out true ; whereas the round guide rods in Mr. Verey’s design can be 
accurately made by a first year’s apprentice at the lathe. (4) The 
slide chest cover measures, not Sin. by 12in., but 9in. by 13in., if 
the engraving be correct, that is nearly 2in. between the centres of 
the nuts—certainly near enough; but I have every confidence that 
a maker who puts so much work on the chest cover will give the 
valve itself an equal share, thereby rendering it unnecessary to 
have it much meddled with after being once set. (5) What does 
Mr. Allen mean when he talks of taking off the tallow cups? Does 
he intend going a 1000 mile voyage with a pair of Gin, cylinders ? 
If he really means so I might excuse him for being — at the 
prospect of not on to find it possible to comply with the 
fashion of decking his engines with one set of lubricators in port 
and another set when at sea. Not to speak of the fact that he sees 
four steam joints where I see only three, I emphatically deny that 
any pipe joints at all have to be broken to get off the cylinder lids, 
even with the lubricators of size shown in the drawing. (6) Alas 
for Mr. Allen’s would-be critical eye! He quibbles at the shape of 
the brackets for the reversing lever, but fails to notice the impos- 
sibility of the link being thrown full over, while the hand lever is 
shown ia mid position. (7) With engines making 300 revolutions 

r minute jin. of leadis next to a necessity to prevent sudden 

ead beats at the end o f each stroke; and, in fact, the smoothness 
attending the working of the engines is very much explained by 
this amount of lead being given. 

Does Mr, Allen not know the advantage of a long stroke of valve, 
viz., effecting a rapid cut off? Why then does he object to a 3in. 
travel? What next? He asserts that jin. lap seems outrageous, 
and that the steam will be exhausted at six-sevenths of the stroke, 
which is not conducive of (sic) economy in fuel. With so rapid a 
stroke of valve, who can object to such a lap, especially as the steam 
is not cut off till five-eighths of the stroke? Further, I should feel 
much obliged by Mr. Allen’s explaining to me how he arrives at 
the conclusion that the steam will be exhausted at six-sevenths of 
the stroke, that is by the piston moving somewhat less than 2in. 
after the cut aff. I read in your description that the boiler pres- 
sure is 60 lb., which will give an effective pressure in the cylinders 
of at least 56 lb. By cutting off at five-eighths this will give a 
final pressure of 35 lb., or a total mean effective pressure on the 
piston of about 51 1b, per square inch, If Mr. Allen can show me 
that a final pressure of 35 lb. before opening the exhaust gives no 
pressure at six-sevenths stroke, I shall set him down as possessed 
of much higher talent than his recent letter to you leads me at 
present to give him credit for. ALEX, M, Mackay, 

The Grange, Edinburgh, 20th Nov., 1872. 





CITY FLOUR MILLS, 


Srr,—In your article on the fire at the above mills in last week's 
impression you state that, ‘‘Originally the machinery was driven 
by the condensing side lever engines which were specially designed 
and built to work the Blackwall Railway with ropes, a duty which 
they performed for several years, About four yeurs ago, however, 
these engines were replaced by a pair of fine compound horizontal 
condensing engines, capable of working up to about 500-horse 
power, and manufactured by the Canal Basin Foundry Company, 
Glasgow, for Messrs, Hadley.” 

beg leave to inform the public through your extensively 
circulated journal, that the above statement is erroneous, and apt 
to mislead those who are unacquainted with the real circumstances 
of the case, 

The pair of compound horizontal condensing engines alluded to 
in your article were certainly placed in the City Mills about four 
years ago, but proved to be inadequate to the work they were 

uired to perform, and, fortunately for Mesars. Hadley, their 
old engines had never been removed, but after some modifications 
and improvements were again brought into requisition, and con- 
tinued working up to the time of the fire, the aforesaid “fine 
new horizontal cadmas” having been placed hors de combat many 
months aince, 





These engines would doubtless have again been brought into 
action, for, owing to the extensive business carried on at the City 
Mills, duplicate engines were necessary to keep the machinery 
constantly going, and these would be used as auxiliaries. 


Tnos. Horn. 
Millbank, Westminster, November 26th, 1872. 





ELLIS’ PATENT MACKENZIE BLOWERS. 

Sir,—In Tue ENGINEER of 22nd inst. you inserted a notice of 
my patent blowing machine, but, by what I presume to have been 
an oversight, the paragraph was headed with the name of another 
blower, with which I do not wish mine to be confounded. I had 
not intended taking any notice of what I thought would, to those 

amiliar with the subject, be a self-evident slip, had not my atten- 
tion been so frequently called to the error, and if I had not been 
often assured that, from the extensive circulation and the influ- 
ential position of THE ENGINEER, the matter was of considerable 
importance to me. I am now persuaded that, unless a prominent 
correction is given to the misnomer in the title of the paragraph 
referred to, I may suffer serious injury thereby, and I should, 
therefore, feel obliged by your inserting this letter for that pur 
pose in your next publication. I wish to add that the woodcuts 
do not represent the machines most recently made, that I have 
now effected many important improvements in them, and that if Z 
had been communicated with I would have furnished you with 
such drawings and information as would have enabled your 
readers and yourself to appreciate more accurately and justly the 
action of these blowers. W. J. ELLs, 

Murray-street, Higher Broughton, Manchester, 

November 26th, 1872. 

By publishing the preceding letter we beg to make Mr. Ellis the 
only amends in our power for what he rightly assumes to have beena 
slip of the pen. We shall be happy to see the improved Mackenzie 
blower.—Eb. E.] 





OUR NAVAL STRENGTH. 

Sir,—In your leading article “On Our Naval Strength,” in last 
week’s number (Nov. 22), you put the question, ‘‘ Can it be pos- 
sible that Mr. Reed is himself at a loss as to the characteristics of 
the fighting ship of the future ”” 

I think this question may be satisfactorily answered by a descrip- 
tion of the ships building for the German Government by an 
eminent firm on the Thames under Mr, Keed’s supervision, and 
supposed to be from his designs. 

If these ships show no marked deviation from the Devastation 
type (one of Mr. Reed’s latest while Chief Constructor), it may be 
naturally supposed he is aspiring to the title you so happily gave 
him of ‘** Chief Naval Alarmist.” 

As you observe, ‘‘ It is possible that Mr. Reed has some definite 
ideas as to what the English war ships of the future should be,” 
in which case some indication of them will surely be found in the 
ships referred to if from his designs, and a detailed account of 
them would be both interesting and instructive to your numerous 
readers, Could not Mr. Reed supply the particulars ? Rh. 





TIHRASHING MACHINES. 

Srr,—As I have had some opportunity of observing the working 
of one of Garrett’s 54in, drum finishing thrashing machines, I wish 
to offer the following contributions on the subject of internal 
resistance in the machine:—(1) The fan, which in Garrett’s 
machine is on the end of the drum spindle, absorbs more power by 
far than all the rest of the machine. It requires 30 Ib. of steam 
in an 8-horse power engine to drive the fan alone at full speed ; 
45 1b of steam will drive the whole machinery and thrash dry corn. 
(2) I have had occasion to note that a small one of Williamson’s 
whirlpool fans gives nearly as strong a blast as is required for a 
finishing machine, yet the power taken to drive it is hardly 
missed off a 3-horse power engine. It is, therefore, clear that the 
fan on the thrashing machine is very wasteful of power, as, indeed, 
is evident from its construction. (3) Great economy of power 
would, therefore, result from using a properly constructed fan. 
(4) As to speed of drums, Messrs. Garrett’s was intended to be 
driven at 1050 reuolutions per minute. If, however, the speed be 
raised to 1150 or 1200 revolutions, about half as much more work 
as before can be done, (5) When the screens were hung by lon 
suspension bars, breakage was found to ensue wien this high een 
was employed, until Coulson’s spring hangers were put in. The 
spring in these took up the momentum of the screen, and the 
breakage ceased. A. W. WALLACE. 

Parsonstown, 25th Nov., 1872. 





MARINE ENGINES IN THE NAVY AND ELSEWHERE, 

Sir,—The opinions of your correspondents on this subject are as 
various and diverse as the physiognomies of the correspondents 
themselves, and nearly all seem, including “‘ Mac,” to attribute the 
cracking of large marine engine cylinders to what are, in my opinion, 
secondary causes, and entirely overlook what I know, from dear- 
bought experience, to be the primary reason of a large cylinder’s 
cracking or fracture after being in use for varied periods, sometimes 
remarkably short, at others singularly long. 

“*Mac’s” opinion, which savours strongly of the oil can, and is in 
some sentences quite contradictory —the which I do not choose to 
operate upon, purely out of respect for a candid, and I believe 
honest and outspoken conviction—is, I have no doubt, held by a 
great many engineers ; yet that the fracture of cylinders in the 
navy or mercantile services is due to their being suddenly warmed 
up—the engines then started at a high speed, coupled with a few 
thumps, by reason of ‘‘a fewbucketsful” of priming water—I deny ; 
for I believe that many engines in both services are put under 
these conditions, and never fracture their cylinders. Howis this? 
** Mac’s” decisive conclusion won’t do ; the reason or cause must be 
sought for elsewhere—and apart from the straining or unequal 
expansion notion (which to me seems like the old galvanic action 
bugbear), I do not think we need clothe our reasoning powers with 
a labyrinthine garb, or dive into the ocean of science to fish up the 
teredo navalis of cylinder fracture. What is the actual amount of 
strain due to ‘‘ unequal expansion” in a cylinder of a given 
diameter, under a certain temperature of steam? Shade of James 
Watt! what is it? Can it be calculated, has it a saving factor? 
This must first be clearly understood before the “ unequal expan- 
sion” notion is hawked about, and so dreamt of, that nothing else 
can be found in the otherwise sedate craniums of engineers than 
“unequal expansion.” Why, Sir, I daresay you are fully cognisant 
of the weakness of the engineering fraternity in grasping notions, 
flimsy, gossamer ideas, virtual mechanical shadows, totally bereft 
of practical fact, and void of theoretical elucidation. The notional 
engineer invariably grasps secondary or untrue causes. Why 
should merchant service engines be more exempt from fracture 
than naval ones? How is it, Mac? Have they got a damage-pro- 
tecting patent? No, no, my man! I fear not to aver that if the 
catalogue of cracked cylinders in engines belonging to our great 
steamship companies were made public, the one-half (or more) of 
English and Scotch engineers would bewail in sackcloth and ashes 
the departing glory of our engineering prestige, and curse the day 
when the pressure of steam for ocean navigation was raised above 
10 1b. You will say, “Oh, this is all very well; give us your 
opinion.” Well, my opinion is, without at all employing an array 
of werds for its elucidation, because facts can be given for its 
substantiation, that a large cylinder’s fracture or cracking is 
primarily owing to faulty design, coupled with faulty manipula- 
tions in the moulding, inclusive of a poor ‘‘ crackable ” mixture of 
its metal, This I say is the true cause of a cylinder’s giving way. 
The errors of faulty design are easily committed, and are often 
due to the blind imitation of a by-gone period, that even now, in 
this progressive age of 1872, we find firms known as “ first-class ” 
or “eminent” engineering companies making 120in. cylinders 
with all the usual ‘ ——- harnacles” cast on, viz, great box or 
tank-looking projections, yclept casings, enormous flanges or feet. 





for the framing, &c. &c.—in fact, in all respects similar to the 20in, 
cylinder of 1830, with no difference in the design or modus operandi 
of casting. Is this modern marine engineering? Can any one 
say or feel confident that, under these designs or conditions, they 
are exempt from what is commonly known as ‘‘a strained casting ” 
—aye, strained before itiseven bored? And although not actually 
cracked, still certain of this mass, as a consequence, must be 
in such a condition of tension, that on its first increase of tempera- 
ture away it goes, and then arises a howl of execration at that 
mechanical phantom called unequal ex ion. Forsooth, the 
gaping crack is far too silent for these old muddle-headed notional 
engine builders, and only requires its endowment with a tongue 
capable of thundering forth in language strange, though convincing, 
the doom of all engineers who persist in experimenting with large 
marine cylinder castings on antiquated and time-worn bases, 
Again, there is by far too little attention paid to the moulding of 
these castings ; this operation too often bears the rags and careworn 
aspect of a purely “commercial” matter, instead of ‘the looks 
and broadcloth of a good job,” carefully manipulated in its every 
stage. ‘*Get it done !” is the managerial cry! ‘“‘ Get it done !” is 
the echo of the foreman. ‘‘ Get it done !” is the moulder’s careless 
study. So on towards completion nothing is heard but ‘‘ Get it 
done !” and, on completion, is it to be wondered at it is invari- 
ably (or will be) ‘“‘done” for? This is so often the case, I may 
say it is the rule ; and when the dire news of the crack or fracture 
reaches the foundry it is quite amusing to observe the pseudo- 
philosophic air of the foreman moulder, who, with hand on chin, or 
perhaps contemplatively titillating his cranium, raises his eyes to 
the roof and mutters in accents of assumed bewilderment, 

Unequal expansion, sir; unequal expansion.” Again, I do not 
think the mixture of cylinder metal receives justice at the hands 
of those who contract to make these castings. ‘‘If it only stands 
the casting, and on board, that is all that we are responsible for ;” 
and consequently adulteration to the cracking point goes on, 
because, being a commercial matter, they must be cast to pay. 
In conclusion, you are well aware that you can get “glass” iron 
cheap and nasty, and also iron of great tenacity not so liable to 
sudden fracture ; therefore, with careful manipulation in mixing 
the metal, in moulding, and above all in opening out the 
casting, I do not see what is to prevent any modern engineer from 
having a 200in. cylinder cast to stand without fracture all ‘‘Mac’s” 
conditions, if divested of those masses or appendages before named, 
and which are merely cast on in order to save a few pounds in 
labour ; these can easily be bolted on (as they should be), although 
in casting vy cylinders I would recommend them being made in 
halves, and bolted together prior to being bored, thereby de- 
creasing the chances of a visit from the spectre ‘‘ unequal expan- 

”» A. 


sion. 
Sunderland, Nov., 1872, 





HYDRAULIC MACHINERY, MILFORD NEW 
PIER. 

On pages 364 and 365 we illustrate the remainder of the ma- 
chinery on the new pier, Milford Haven, much of which has 
already been described in our columns. The construction of the 
hoist is very ingenious, It is provided with a double cylinder 
having two main rams each 8in, diameter and 30ft. stroke, under 
the platform, and a tipping ram 7in. diameter attached to the tip- 
ping frame. The hoist cylinder is a splendid casting, measuring 
34ft. long, in one piece, and weighing over six tons. It was cast 
in a vertical position, The main rams are hollow, and from 
the top of one a pipe is fixed to the valves, and from thence 
to the tipping cylinder, A wrought iron spout is made to lift on 
rail guides on the front piles of the hoist, to suit the varying con- 
ditions of the tide, and is capable of being fixed in any position. 

The modus operandi may thus be described :— 

The small internal ram takes up the slack chain, the large ram 
lifts the goods clear of the truck, and the next movement of the 
crane handles swings the crane and opens the large cylinder to the 
return pipe, leaving the small ram still in communication with 
the pressure pipe. The water which was used in bringing in the 
chain from the previous delivery is then caused by the descending 
weight to return to the pressure pipes, and the power expended is 
again stored up in the accumulator. On tracing No. 3 it will be 
seen that the hoist is provided with two rams working side by 
side. The hoist is made to lift trucks 15ft. above the pier rails 
and lower to 15ft. below them. One ram is sufficient to lift the 
empty platform, but not an empty truck on it, so that when the 
hoist is working above the rail level one-half of the water required 
to lift the weight is returned to the pressure pipes, and in work- 
ing below the rail the same result is obtained, Therefore, both in 
lifting full trucks and returning empty ones, or vice versa, the 
displacement of one ram only represents the quantity of water 
used. Thus, let the weight of the hoist platform, &c., equal 
10 tons, weight of truck equal 5 tons, weight of coal equal 10 
tons per truck, lifting power of the two rams equal 27 tons; 
then, in working from the rail upwards, the load, in- 
clusive of the platform, Xc., equals 25 tons; power of the 
two rams equals 27 tons; 2 tons available surplus power 
in lifting, When the 10 tons of coal have been tipped 
the load in descending is equal to 15°0 tons, resistance 
equals 13°5 tons; equi 15 tons available surplus for 
lowering In lowering one ram is open to exhaust, the other 
remaining open to the accumulator. It will be seen that the dis- 
placement of one ram only is the measure of the water and power 
expended in the operation. The same reasoning holds good in 
working below the rails, thus: Load as before, equals 25 tons; 
power—one ram opened to the ogg ye 3°5; available 
power for lowering equals 11°5 tons. The displacement of one 
ram is always returned to the accumulator in the lowering motion 
of the hoist, ’ 

The positions of the machinery on the pier are shown clearly on 
the engravings which we published in our last impression but one. 
The 14-ton cranes are fixed on piling at the sides of the pier. ‘Ihe 
piles are carried up to a height of about 50ft. above the pier plat- 
form, and are braced by means of a longitudinal and two diagonals 
toa similar set of piles on the opposite side of the pier. The 
crane cylinders are fixed vertically on the piles at the back of the 
crane posts, and crane-men’s houses are built on the piles above 
the cylinders, from which a view of all the craning operations is 
commanded. In the houses are placed the valves and levers, also 
retaining cisterns for the purpose of keeping the cylinders always 
charged with water. When goods are being lowered, or the chain 
and slings alone lifted with the cranes, the internal ram is open to 
the pressure pipes and the cylinder to the retaining cistern, 
which is provided with an overtiow pipe. The lift of the cranes 
is 40ft., and the stroke of the ram 1 to 6. The radius of the jibs 
is 23ft., and the size of the chain }in, 

‘The 3-ton crane is of the same construction as the 14-ton cranes, 
and the size of the chain is fin, 





South KEssIncTON MusEuM. — Visitors during the week 
ending November23rd, 1872 :—On Monday, Tuesday, andjSaturday, 
free, from 10 a.m, to 10 p.m., Museum, 8462; Naval and other 
collections, 901 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m, till 4 p.m., Museum, 1986; Naval and other 
collections, 76; total, 11,425 ; average of corresponding week in 
former years, 9999; total from the o of the Museum, 
12,072,458, — Bethnal-green Branch of the South Kensington 
Museum : Visitors during the week ending November 23rd, 1872 :— 

y, free, from 10 a.m, to 10 p.m., 
; Vey lay, and Friday, admission 6d., from 
10 a.m, till 4 p.m., 1799; tolpl, 13,429 ; total from, the opening of 
the Museum, 799, 228. _ 
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LEEDS FOREMEN ENGINEERS’ ASSOCIATION. 


THE seventh anniversary dinner of this Association took place 

on Saturday at the Great Northern Station Hotel, Leeds, Mr. D. 

Greig (of the Steam Plough Works) being in the chair. Mr. T. 

Byers, of the Hunslet Ironworks, was deputy-chairman. The 

employers present were Mr. Kitson, of ‘Airedale Foundry ; Mr. J. 

Manning, of the Boyne Engine Works ; Mr. B. Fowler and Mr. 

R. W. Eddison, of the Steam Plough Works; Mr. Alderman 

Shepherd, tool manufacturer ; Mr. T. W. Embleton, of the York- 

shire Engine Works ; Mr. W. H. England, of the West Yorkshire 

Tron and Coal Company; Mr. Batley and Mr. A. Greenwood, of 

the Albion Works ; Messrs. Cooper and Dawson, of the Aireside 

Iron Company; Mr. James Campbell, of the Hunslet Engine 

Works; Mr. B. Walker (Messrs. Tannett and Walker), and 

Messrs. Joseph Clayton, W. Lupton, 8. Fox, H. Wickstead, W. 

L. Austin, W. Nichols (Victoria-road Works), E. Barker, T. Gillott 

(Farnley), Mr. Houldsworth, Mr. Lucas, &c. There was also 

present the following representatives of other societies :—Mr. 

Gibbon, of London ; Mr. Mosley, of Manchester; Mr. Dutton, of 

Middlesbrough ; and Mr. McKay, of Newcastle. 

The chairman, after the loyal toasts, proposed ‘‘ Prosperity to 
the Association,” coupled with the name of Mr. J. Campbell. He 
said he was glad to see present a larger proportion of both masters 
and foremen than on former occasions of the kind, This was most 
gratifying, as indicating progress, and showing that the advantages 
of the Association were being more fully recognised. From the 
first he had looked upon the Association as a means of doing great 
good, At first there was, perhaps, a little jealousy on the part of 
the masters, but he was sure that feeling had now entirely dis- 
appeared, Employers a to feel that in encouraging such an 
Association they were really forwarding their own interests. The 
society had been in existence in Leeds for eight years, and every 
one of them must be pleased to see the large number present, and 
the interest taken in the pr lings. In tion with their 
discussions a past year, he thought it was most important 
in these days of keen competition that they should each try to 
improve and bring their minds to bear upon labour saving ma- 
chinery, Considering the present relations between labour and 
capital, it was most important that thie foremen should endeavour, 
so far as possible, to be the medium of smoothing differences, over- 
coming difficulties, and causing all to work together harmoniously 
for the common good. Such an Association as their own might 
most usefully promote these ends, and as it had gathered strength 
at every step in the past, so he hoped its success would continue 
to increase in the future. 

Mr. James Campbell, in responding, said he found from their 
annual report that the Association was in a flourishing position 
numerically, notwithstanding sundry removals and one death, 
which, by the way, was the only death they had had to deplore 
during the eight years of the existence of the Association, The 
net increase in the membership was something like 20 per cent. 
over last year, which, he thought, indicated clearly that the 
advantages of the Association were beginning to be realised. He 
said only beginning, because when they looked round a large town 
like Leeds, and saw so many firms engaged in the manufacture of 
machinery and in engineering work generally, they surely had 
some right to expect nearly 700 instead of only seventy members. 
He was sanguine enough to hope that they would ultimately reach 
something like that number. Now that the Association was 
getting out of its swaddling clothes they must not forget that in 
its infancy the Association had to enccunter a good deal of oppo- 
sition and ne This arose partly from the indifference of 
those it was intended to benefit, and although in some instances 
they found warm friends among the masters, it was due also in 
some cases to the suspicions of the employers. As an employer, 
however, he felt quite sure that it benefited the masters as well 
as the workmen. In connection with their financial state, it was 
singular that they were in the same position to a penny as last 
year. He apprehended, however, that the primary object of the 
Association was not to accumulate a large balance at the banker’s 
so much as to disseminate the result of each member’s experience 
acquired in controlling and conducting the various operations con- 
nected with ironwork and machinery. From time to time they 
had seen or of the proceedings of an influential committee of 
noblemen of the West Riding, whose object was to establish a new 
college ostensibly for the training of the future employers, 
managers, foremen, and draughtsmen of such trades as those 
now present were connected with. There could be no 
doubt that such an institution was very much wanted, 
and it would be discreditable to the West Riding of 
Yorkshire if the committee did not succeed in their views. 
With all due deference, however, he thought the present company 
might consider their own Association as, in a humble way, a Kind 
of technical college, in whigh every chair was occupied by a pro- 
fessor who was practically acquainted with his subject, and pre- 
pared, without remuneration, to communicate what he had so 
earnt to his fellow members for their mutual benefit. One 
objection which had been named against the Association was that 
it might be the means of divulging trade secrets; but he had not 
much fear on that score; indeed, he was sorry for the man who, now- 
a-days, had, or supposed he had, a trade secret. The chances 
were a thousand to one that he would wake up some fine morning 
and find that half of creation knew it before he was born. He 
hoped that in the future the Association for which he had the 
pleasure of responding would receive increased support as an 
excellent means of helping its members to help themselves, 

After. Mr. Radcliffe had read the annual report, Mr. ThomaS 
Gillott said, ‘‘ The toast which I have to propose fortunately needs 
no remarks from me in order to insure for it a hearty reception. 
The recently published mining office records prove the great and 
continued increase in the out put of collieries and ironworks in this 
country, and indicate a corresponding demand for the produce for 
manufacturing purposes, This source of wealth is stimulated 
mainly by engineering trade, and deserves a recognition both from 
us and the general public, And, although the somewhat difficult 
time through which we, heads of departments, have just passed 
may still be felt, I do not doubt that when the statistics appear 
next year we shall have cause to congratulate ourselves on the 
success of our efforts, and again thank those gentlemen the 
liberal employment of whose capital has enabled us to make these 
efforts. If then, a full glass drained to the bottom is the correct 
method of showing our — of them to-night, I must ask 
you to drink heartily to “‘ Engineering, Employers, and Trade,” and 
to Messrs. Kitson and Manning, whose names are coupled with this 
toast.” 

Mr. Kitson, in responding to the toast, said he was sure that if 
all the employers connected with the engineering and iron trades 
of Leeds were present they would agree with him that it was most 
important for them, especially in present circumstances, to have 
the cordial co-operation of such a body of men as he had the plea- 
sure of seeing present. In respect of possessing the best mineral 
in the kingdom, and of its geographical position and special railwa 
facilities, Leeds had a position of peculiar good fortune with 
regard to the trades in which most of those present were engaged. 
He urged that, by way of taking as full advantage as possible of 
these favouring circumstances, they should continue to strive after 
increased knowledge and skill in their various departments. If 
any one of them had a good idea, let it be imparted to his fellow 
members for the general good, for so England could be helped best 
to keep ahead of her manufacturing rivals on the Continent. He 
hoped the Association under whose auspices they had assembled 
would continue to promote, as it had done, a good feeling between 
employers and their foremen, and the workers in the iron trades of 
the district. 

Mr. Manning said he would not deny himself the pleasure 
of expressing his sympathy with the objects of this Association. 





evident increase in their numbers, and also upon the fact that 
during a short period so many foremen had advanced to the posi- 
tion of employers. He could that evening count fifteen —- 
in large and important firms who but recently were only foremen. 
At the first anniversaries of this Association there were not more 
than three or four employers at the head of the dinner-table, but 
now there were assembled three times that number. Two years 
ago he had, from the chair, expressed his confidence in this Asso- 
ciation, and now he thought, on seeing so many as 150 of the 
members dining together, he was entitled to say that much of 
what he had ever hoped or wished for this Association had been 
realised, He congratulated Mr. James Campbell, who had first 
addressed them, on being typically a — of those 
numerous foremen who had advanced to a higher position. The 
establishment of a technical college, which Mr. Campbell had 
referred to, was of the highest importance. He knew that gentle- 
men who had been educated in France or Germany, on leaving the 
polytechnic institutes, had entered the workshops of England with 
a full knowledge of the theory of construction in mechanics quite 
equal to that possessed by those who had been foremen perhaps 
thirty or forty years; and undoubtedly carly training in mechanical 
knowledge was very important indeed. Of still more importance, 
however, was it to the employer that 2 foreman should thoroughly 
understand every detail of his shop, and a sorry time would it be 
for us if foremen engineers had only a theoretical knowledge of that 
trade in which England at present surpassed, all] other, nations. 
In conclusion Mr. Manning said, if one might judgeof the prosperity 
of Leeds engineering' by the number then dining together, the 
mechanical trade must be good; and if he might take as a 
criterion of the state of that trade the excellent dinner the 
had had, he was sure those engaged in it must be doing very well 
indeed, 

Mr. C. Scriven, president of the Association, proposed ‘‘ Our 
Honorary Members,” to which Mr. W. L. Austin responded. 
Among the succeeding toasts was that of ‘‘ Kindred Associations,” 
responded to by the delegates, 








THE CHEMICAL SOCIETY. 
Thursday November 21st, 1872. 
Dr, FRANKLAND, F.R.S., President, in the chair. 


THE minutes of the previous meeting having been read and 
confirmed, the names of Messrs, Alfred Payne, George Combe 
Stewart, Robert Routledge, and George B. Beilby were read for 
the first time, and for the third time Messrs. Arthur Willis and 
pe Symington Grieve Paton, who were balotted for and duly 
elected. 

The first paper, ‘*On the Standardising of Acids,” by W. N. 
Hartley, F.C.S., was read by the secretary. Instead of the 
sodium carbonate usually employed for the purpose, the author 
prepares a solution of pure sodium hydrate from a block of 
metallic sodium cut from a bar of that metal, and which is 
weighed in a capsule made from two test tubes having their lips 
cut off and inverted one within the other. ‘The sodium is dissolved 
in alcohol and then diluted with water. As the strength of the 
solution thus obtained is known, it may be at once employed for 
standardising the acid. 

Dr. Frankland, in thanking the author in the name of the 
Society, remarked that every one who had worked with standard 
solutions of acids had experienced the difficulty there was when 
employing sodic carbonate, owing to the carbonic anhydride 
preventing that sharp recognition of the point of neutralisation 
which was obtained when a solution of caustic alkali was used. 

The next communication, ‘‘On Anthraflavic Acid,” was read by 
the author, Mr. W. H: Perkin, F.R.S. After alluding to his 
former paper on the same subject, in which he had expressed his 
opinion that anthraflavic acid was an isomer of alizarine, a view 
since confirmed by Auerbach, he stated that when anthraflavic 
acid is strongly heated it yields a golden yellow sublimate, having 
the properties and composition of the original acid, and that the 
product obtained on fusing anthraflavic acid with alkalis, and 
which Schunck, supposed to be alizarine, produces very different 
shades with alum mordants from those obtained with the latter 
colouring matter. 

On heating the acid with acetic anhydride to 160 deg. a new 
(C, H,0)0O 
(C, H,0)O 
is obtained, which crystallises in very pale yellow plates, not 
unlike benzoic acid in shape, and which melt at about 
228 deg. ‘The corresponding diacetyl alizarine, prepared in 
the same manner from alizarine, crystallises in flat needles 
or plates, which melt at about 160 deg., and are more soluble in 
alcohol and glacial acetic acid than diacetyl anthraflaviec acid. 
Anthraflavic acid, heated with ——— chloride, yields dibenzoyl 
° ' Y ) : 
anthraflavee acid, Cy, H, O, {{c: n° o} 4 a crystalline sub- 
stance of a pale yellow colour, which fuses at 275 deg. It 
would appear from the researches of Liebermann and Auerbach 
that not only does anthraflavic acid occur as a bye product in the 
manufacture of artificial alizarine, but another substance, monoxy- 
anthroquinone, C,, H, 0, HOO, differing from it in being readily 
soluble in baryta water. 
The president said he was sure the members would agree with 
him in thanking their secretary for the additional information he 
had given them on the subject of anthraflavic acid, although he 
questioned how far we were justified in calling it an acid, as when 
the basic Jhydrogen is replaced by acetyl or benzoyl it yields 
compounds which do not possess the properties of anhydrides, as 
they should do if it were a true acid. 
Mr. Perkin replied that he regarded the hydrogen as more of an 
alcoholic nature, and that he had merely retained the name of 
anthraflavic, originally given to it by Dr. Schunck, 
Dr. Debus asked whether the author could suggest any rational 
formula for the substance, or any combination of atoms which 
would show the nature of the substance, 
Dr. Armstrong observed that it was probable that the sulpho 
acids obtained from anthracene, for the preparation of alizarine 
were a mixture of isomeric acids, in the same way that naphthalene 
and phenol yield isomeric acids, from one of which the anthra- 
flavic acid was derived. 
Mr. Perkin replied that the sulpho acids employed were 
certainly 2 mixture ; both mono and disulpho acids were present, 
and probably also isomeric forms of the latter, but as yet he had 
not any process by which the anthraflavic acid could be directly 


compound, diacetyl anthraflavie acid, C,,H, 0. { 


re > 

. In reply to some observations by Dr. Debus on the internal 
movement of atoms which takes place when isomeric bodies —_ 
one into the other, Dr. Armstrong remarked that if this were the 
case the change of place amongst the carbon atoms must be 
most extraordinary in some instances ; for example, in the butylic 


CHs 
series the alcohol ‘cH | en converted into the corre- 
CH,0OH , 
sponding butylamine, and then into the nitrate, yields the 
secondary aleohol { acs" , and from this again by a similar 
‘ om 
process we obtain the tertiary alcohol - cu. ». These changes, 
OH 


however, pointed to a method of great importance, by which it was 
—- we might generate many new compounds, Each of these 


was derived, Might not the amylic alcohols, if treated in a similar 
manner, yield the whole series? 





He thought it was the seventh occasion on which he had had the 
honour of dining with them. He congratulated them upon the 


Dr. Debus said that if an organic compound went through a 
series of changes, it was assumed that the end product contained 


: the contract for the whole of the machinery 


the same nucleus as that from which we originally started. 
Although this was generally true, it was not by any — Mn a uni- 
versal proposition, for there was a strong body of evidence to show 
that the nucleus sometimes unbpuenh ah 

_ The President said the supposition that the atoms do not move 
in a compound must be received with caution, although it was 
true that some organic compounds might be treated with the most 
powerful reagents and still retain their original form. The anylic 
alcohol which causes a deviation of the plane of polarised light 
was of this class; even boiling with sulphuric acid and acid 
potassic chromate did not cause it to lose this property, which was 
also possessed by all its compounds. So that we may assume it 
does not change, as its effect on light remains the same. 

Dr. Armstrong remarked that the sulpho acid produced by 
heating it with sulphuric acid, and yielding the gummy barium 
salt, had no effect on polarised light. 

Professor Williamson said that, in the present state of our 
knowledge, certain facts seem to establish that change in the 
nucleus which had hitherto been deemed impossible; and he 
agreed with Dr. Debus that, although there are numerous in- 
stances in which the 1 is not affected, we now and then 
come across one in which a change appeared to take place, and the 
number of these was rapidly increasing. 

Dr. Debus said that when we consider inorganic compounds we 
find great mobility amongst the atoms, but this was not the case 
with organic substances, in which the carbon atoms seemed to be 
so locked together, as it were, that there was no freedom of motion 
amongst them, and this property was extended to the other 
elements, such as chlorine and hydrogen, with which they hap- 
pened to be in combination ; for instance, sodium chloride gives a 
precipitate of argentic chloride with silver nitrate, but carbon 
chloride dissolved in alcohol does not. give argentic chloride with 
silver nitrate, neither do the alcohelic chlorides like chloride of 
ethyl. Under certain circumstances, however, such as increase of 
temperature, the force which held the atoms together became 
weakened, so that they became able to move with greater freedom 
and arrange themselves in new positions forming new combinations, 

Dr. Williamson desired to call the attention of the members to 
a case of this which was well known to them all, that of bitter 
almond oil, a well-defined and undoubted aldehyde which, under 
the influence of alcoholic potash, split up into benzylic alcohol and 
benzoic acid. Weare too prone to forget these well established 
cases of change of position, and allow them to escape our notice, 
The fixity of carbon in organic compounds was unparalleled 
amongst inorganic compounds, and in this respect quite excep- 
tional, 

Dr. Frankland said that in these internal movements of the 
atoms the great matter of surprise was that the carbon atoms 
a change their places, and not that the other elements should 
do so. 

The meeting then adjourned until Thursday, the 5th of Decem- 
ber, when there will be two papers by Professor Rammelsberg, 
**On the Reducing Power of Phosphorus and Hypophosphorous 
Acids and their Sults;” and ‘‘On Hypophosphates;” also a paper 
“*On New Analyses of some Mineral Arsenites and Phosphates,” 
by Professor A. H. Church. 








ROBERTSON’S PATENT SQUEEZER. 


THE illustration on page 364 shows a squeezer patented by Mr. 
Jas. Robertson, of Glasgow, which seems to us, from the fact that the 
arrangement is both simple and effective, worthy the attention of 
iron manufacturers, Squeezing cannot certainly ever have the same 
effect upon iron as tilting under a hammer; but it nevertheless 
holds a very important position in the y of forge treatment. 
From the days of the first crocodile jaw squeezer, the Jerry Brown, 
&c. &ec., until the present time, a machine which would at once 
operate quickly and effectively has been sought for by iron- 
masters, and been the subject of the studies of millwrights. The 
difficulty which really exists in manipulation is this, that whilst 
the cinder must be expressed, the fibrous portion of the iron must 
be consolidated, so that in fact the machine must at once discharge 
and compress. In the illustration we have for the present confined 
ourselves to that part of Mr. Robertson’s patent which relates to 
the screwing action of his squeezer, but it is right for us to remark 
that in addition to this he proposes to add in some cases a hammer 
to work between the obliquely set rollers which are the main 
feature of his invention. To our mind the important difference 
between this and other squeezers is that here the pressure is not 
produced by any reciprocating action, but is steady, regular, and 
continuous until all the work required of it is accomplished. Our 
illustration, Fig. 1, isa side elevation of a pair of rolls set with 
their axes at contrary obliquities, and on their being caused to re- 
volve in one direction the puddled ball or mass of iron will also be 
made to revolve, and be screwed along the centre line or plane ; 
the motions of the rolls are indicated by arrows, and that of the 
inward one (1) is such that the surface motion is slightly faster 
than that of the outward one (2) in order to draw the mass (10) of 
metal down in between the rolls. Figures 2 and 3 are a plan and 
elevation of a pair of similar rolls set into a housing frame, which 
consists of a sole — (3), and a pair of cheeks (4, 4), with all the 
details requisite for a shingling or blooming machine to act as de- 
scribed. The mass of iron (10), and the bar (10') when formed are 
kept.from passing down from between the rolls by an antifrictional 
anvil roll (5), the position and diameter of which are indicated b 
dotted lines in Fig. 3, and space is left between this anvil roll 
and the main rolls for the scoria to escape. The motion of the 
rolls being as indicated by the arrows, on the bloom, or mass 
of crude iron being thrown in between them in the position 
shown, it is caused to revolve, as indicated by the arrow, and is 
drawn down to the anvil roll. As it revolves the scoria is 
squeezed out of it, and it gradually assumes a cylindrical form, at 
the same time approaching the delivery ends of the rolls, which, it 
will be observed, are made smooth to give an even finish to the 
bar as it is being discharged from between them, and in this way 
blooms from the puddling furnace can be speedily converted into 
cylindrical puddled bars, which may then be treated in the drawing 
rolls, as they now are under the hammer. Instead of the two driving 
shafts simultaneous motion can, according to Mr. Robertson’s 
patent, be given to the rolls by toothed wheels keyed on 
their spindles, and geared together by an intermediate wheel on 
a shaft, which ma; actuated by a special engine combined with 
the machine or otherwise. P - 

As we have said, the machine above illustrated is but a portion 
of the invention claimed by Mr. Robertson, of which we purpose 
to give further details. o of these squeezers are now being 
made for one of the largest iron making firms in the North. 








A Great RECLAMATION ScHEME.—Most continental travellers 
are acquainted with that vast expanse of water in Northern Ital 
known as the Ferrara Marshes, covering nearly two hund 
square miles of what was once the most fertile land in Italy. 
An Anglo-Italian Company has been formed for the purpose of 
reclaiming these watery wastes, and plans for accomplishing the 
work were solicited from the most celebrated —— engineers 
in this country and on the Continent, and the choice fell on 
Messrs. John and Henry Gwynne, of Hammersmith, to-whom 
been given. 
The body of water to be drawn off the land is over 2000 
tons per minute, and as the consumption of fuel was a con- 
sideration of primary importance, these gentlemen have guaranteed 





utylic alcohols had a lower boiling point than that from which it | 


that the maximum consumption of coal shall not exceed 1} Ib. per 
indicated horse-power per hour, and to deliver the whole of the 
machinery in ten t The engines will be on the compound 
surface condensing principle, of 1400-horse power, working centri- 
fugal pumps, and we believe are the first that have been con- 
structed for drainage purposes on this principle. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Borvgav, Rue dela 
BERLIN.—Messrs. A. Asuer and Co., 11, 
VIENN A.—Messrs. Grrovp and Co., 
LEIPSIC.—ALPHONSE % 
NEW YORK.—Wituimer and Roosrs, 47, Nassau-street. 


den Linden. 





TO OORBRESPONDENTS. 


*,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. P. (Hope Cottage). — About two horse-power. 

J. A. —The matter is quite beyond our province. Consult a silversmith. 

W. G. H.— You can obtain full particulars by applying to the Board of 


Trade, 

A. u.— the College at Cooper's Hill may answer your purpose. Glasgow and 
Dablin Universities grant diplomas in civil engineering. 

J. P. (Ruabon).—Binns, Messrs. Spon, Caaring Cross, about 68.; Bourne's 

** Catechism of the Steam Eagine,” same publisher, about same price. 

M. H. W.—The railway companies would laugh at such a proposition. They 
will accept nothing but what ws forced upon them by Government. 

A ConsTANT SUBSCRIBER.— We ore unable to supply you with the informa- 
tion you ask for. Write to the War-ofice, or refer to the editor of the 
“ Guide” you speak of. : 

H. L.—The result of our inquiries leads us to believe that the inventor was sent 
to prison in the United States as the result of a domestic difficulty, and, as 
a q , thet ion has fallen to the ground. 

R. W. (Blowing off).—As we understund from your calculations, the q tity 
of salt must yo on increasing in the boiler. In point of fact, it does not in- 
crewse simply because as much is blown out in a moderate quantity of very 
salt water as comes in in a larger quantity of sea water. Think the matter 
over, and you will see you are wrong without our ai 

J. W.—see I'nE ExoingerR for March 22nd, 1867. You will find many 
urticles on surface condensation in our back volumes. Burgh's treatise on 
the ‘ Condensation of Steam,” published by Spon, is the only special book 
on condensation with which we are acquainted. Why have a surface con- 
denser at all for a land engine? We cannot see that you will gain any 
advantage worth the trouble. A good injection condenser will answer your 
purpose much better. 











FILTERING “SLIP.” 
(To the Bditor of The Engineer.) 
Sir,--Is there any machine in existence for filtering the water from 
pottery slip, or otherwise extracting it, soas to uvoid the expensive pro- 
cess of d theslip by heat? Can any correspondent help me 4 P 


GLASS PUMPS. 
(To the Bditor of The Engineer.) 

Sir,—At the International this year was exbibited a glass pump, with 
ground glass ball valves, which appeared a valuable thing for raising acids 
and other chemical liquids. Can any correspondent furnish me with the 
address of the maker? J. B.J. 

Bury, Lancashire, Nov. 22nd, 1872. 





GIFFARD'S INJECTORS. 
(To the Bditor of The Bngineer.) 

Str, --Would ~~ through the medium of your columns, give me a 
reason why the following extra pressure occurred? Previous to testing a 
boiler by hydraulic pressure, which has been undergoing repairs, it was 
filled with water through one of Giffard’s in: rs, which was supplied 
with steam at 45 lb. pressure. When the boiler was full the pressure in 
the repaired boiler rose to between 60 Ib. and 70 lb. pressure, although 
no other furce was used but the injector. A MILLWRicar. 

Bolton, Nov. 26th, 1872. 

[4 good injector will always feed against a pressure much higher than that of 
the stean with which it is worked.—Ep. E } 





SUBSCRIPTIONS: 

Tux Enatneer can be had, by order, from any newsagert in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( puid in advance) :— 

Half-yearly (including double numver) oe «2 «2 £0 lds, 6d. 
Yearly (including two double nummers).. . .. £1 9. Od 

credit occur, an extra charge of two shillings and sixpence per annum will 

be made, Tax Evoineer is registered for transmission abroad, 


FOREIGN SUBSCRIPTIONS. 

Tn consequence of new postal arrangemzats, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THe ENGINEER weekly, ani post-free, 

Subscriptions sent by Post-office Urder must be accompanied by a letter of 
uuvice to the publisher. 

Remittance by Post-office Order. 











Repudito “i$ year, | J fe’ year, 
4 Japan ws we . 6 
Autratia ws os in 6 ws Malta «sw -~1lueé os 
Bolyium . oe oe lin 6 pa . -1ne pa 
Brash wn ue ws iu 6 * r o - 110 * 
Bikush Columbia .. ueé @ New Brunswick »- ine 
British Guiana .. il 6 oo Ne »- iue o 
Crnmuda .. «. + ll 6 » New South Wales »~- ine o 
Cpe of Good Hope sa «4 Now Zealand .. iF ae 
China oe 11.0 @ Switseriand .. 16 0 * 
Denmark eo lle e Turkey .. «. we pes 
Swwt «. . ilu 6 ” United States .. ué o 
Germany... oo 160 ° West Coast of Africa ne o 
Gibraltar ° ile °° eo ue * 
Tialy.. +. eo so06 ” 
Remittance by Bill on London. 
Austria et Ne fs $ yee 
oo 0 ° (per year. rorway - 
Buenos Ayres . 1140 o Panama ue sale: 
Chiti and Pere - iWwo oo Russa eo6 o 
France .. os » 386 @ Spain 1 0 pee 
Greees . - 10 o Sweden. 06 oo 
india - 1140 ” 
ADVERTISEMENTS. 
%,* The charge vertisements ines and under is three shillings ; 


Sor Ad » Lap 
and, when the advertisement is wu one inch in 
wards, ninepence. eng eye words. When an advertisement 


panied by stamps in 


Apvesrisemext caxxot se Inseetep uniess De.ivernep sevors Six o'clock on 
Tuvaspar Evexine i xacm Ween. 

*,* Letters relating to advertisements and the publishing department of the 

“paper are to be addressed to the Publisher, Mr. George Riche” a 

other letters to be addressed to the Editor of Tax Enaineer, 168, Strand. 





MEETINGS NEXT WEEE. 
Tax Institution oF Civit ENGInerrs.—Tuesday, December 8rd, at 
E p.m.: Discussion upon Mr. Anderson's paper ‘‘ On the Aba-el-Wakf 


docare oF ENGINEERS.—Monday, December 2nd, 1872, at the Hall of 

th; Society, Westminster Palace Hotel, Victoria-street, Westminster, a 

paper will be read, “‘On Continuous Railway Brakes,” by Mr. W. H. Fox. 

a cena meg A. 5th, at 8 pm. “On the 

ucing Power Phosphorus phosphorus Acids and their 

8 its ;” and “‘On Hypophosphates,” by C) Remmelsbe ; ** New Analyses 
of some Mineral Arseniates and ites,” by A. iL Church. 
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INDIAN FLOODS, 

In the erection of a bridge, the piers of which are founded 
in a river subject to serious and sudden floods, one of the 
principal points to be attended to is the diminution of the 
original waterway caused by the piers, It may be reason- 





ably expected that the less the difference between the | 
original waterway of a stream and its —— dimen- 
sions after the erection of the piers of a bridge in its 
waters, the greater the security of the foundations, and of 
the structure also as a whole. Two methods are evidently 
available for confining this difference within, narrow limits. 
One is to make the piers few in number, and the other to 
make them small in size. Both these methods cannot be 
used in combination, or at least not to any great extent, 
for, if the piers be few in number, the spans of the bridge 
must be increased, and the larger the span the larger and 
stronger must the piers be also. Engineers are well aware 
that the action of water, in whatever character it may pre- 
sent itself, is exceedingly uncertain. It is the most trea- 
cherous foe with which he has to deal, and the most persis- 
tent and unremitting in its attacks. Unfortunately, there 
are fewor any data upon which to estimate the actual effect 
sepa upon a river by a diminution of its waterway. 

hen a bridge is swept away, the result of interfering 
with the normal condition of the river is at once apparent, 
but the exact manner in which the stream sets to work to 
clear the obstacle from its path is not equally manifest. One 
fact, however, may be relied upon to be strictly in accord- 
ance with truth. It is, that whatever may be the sec- 
tional area of a stream previously to the erection of dry 
piers in its channel, the same sectional area in amount, 
although not in shape, will be maintained by the river after- 
wards. If we suppose a stream to have a sectional area of 
10,000ft. in its normal state, and that, by the building 
of the piers and abutments of a bridge, that area becomes 
reduced by 2000ft., the stream will recover that loss of 
area either by encroacing upon the banks, or more usually 
by scouring out its bed. Should this scouring action, as 
frequently occurs, penetrate as deep or nearly as deep as 
the bottom of the foundation of the piers, they will be 
undermined, and will inevitably give way. There is also 
another cause operating either separately or conjointly 
with the preceding to accomplish the destruction of any 
pier in a river. It is the actual force of the water, without 
reference to any scouring influence, which is sometimes 
sufficient to sweep away a pier, leaving the part in the bed 
of the river intact. For example, piles both of timber and 
iron have been broken off short above the ground line 
by the violence of torrents and rivers when subjected to 
heavy floods, 

Assuming that our assertion is correct respecting the 
two methods of preserving as much as possible the original 
waterway of a river which it is proposed to cross os a 
bridge, let us turn our attention to that which advocates 
the adoption of small spans and small piers, instead of 
large spans and few piers. When alluding on numerous 

revious occasions to the subject of floods in India, we 

ve stated our opinions regarding the question of the 
spans of bridges over rivers liable to floods, and shall not 
now reopen the question. There is one railway in India 
which possibly more than any others is exposed to the 
action of river floods and torrents. It moreover affords an 
excellent example of the second method of dealing with 
the waterway of streams which we have mentioned, 
insomuch as, with one or two exceptions, its river bridges 
are all of a uniform span of 60ft., and its piers are com- 

sed of seven piles or cylinders not exceeding 10ft. Gin. 
in diameter. This is the Bombay, Baroda, and Central 
India Railway, and this particular system of bridge con- 
struction was adopted by the engineer for various reasons. 
Among others may be mentioned economy, the nature of 
the foundations, the character of the rivers, and the facilities 
offered for the erection in a foreign country of structures 
which were interchangeable either as a whole or in 
detail. So far as the crossing of rivers is concerned, a 
railway similar to the Bombay and Baroda line is placed at 
considerable disadvantage. From first to last, that is from 
Bombay to Surat, it is essentially a coast line, and as such, 
crosses all the rivers in its course at or near their em- 
bouchements. Necessarily the total length of each bridge 
is a maximum, and the volume of water, and the violence 
with which it acts antagonistically to the foundations, are 
also a maximum. The piers of the bridges erected along 
this line are, in reality, clusters of vertical iron piles of 
comparatively small diameter, strutted and stayed by others 
placed at a suitable rake. Interstices exist between the 
piles through which the current is supposed to pass unin- 
—— and the original waterway of the stream is 
considered to be diminished only by the absolute area occu- 
pied by the number of piles in the aggregate. However 
true theoretically this assumption may be, it is certainly 
not practically correct. It is well known that the influ- 
ence of a body fixed in a river upon its flow extends to a 
greater degree than the mere size of the surface presented 
to the current would appear to warrant. If we suppose 
the perimeter of a cluster of iron piles, with small spaces 
between them, to measure 30ft., the probability is that 
they constitute nearly as great an obstruction to the flow 
of the current in which they are erected as if one solid 
pier of the same perimeter was substituted for them. The 
actual obstructien offered to the free passage of the water 
will depend upon the relative dimensions of the piles and 
the spaces between them. Those who have experience in 
dealing with the improvements of rivers are well aware 
what a great alteration is sometimes produced in their 
course by a comparatively trivial obstruction in their 
channel. 

The last accounts from India are to the effect that the 
Bombay, Baroda, and Central India Railway has suffered 
to a very serious extent from the disastrous floods in that 
country. Not only have bridges built on the pile principle 
been destroyed, but the havoc has iene to piers of 
solid masonry and massive embankments of earth. udging 
from the information afforded by the recent, as well as from 
previous catastrophes of a similar character, it would almost 
appear as if there is no description of foundation that will 
insure the safety of a bridge over an Indian river, If 
matters are to continue in thi in the same course 
they have hitherto followed, the only resource for engineers 
will be to go under the rivers in India instead of over 
them. Bri will have to give place to tunnels, About 
five miles from the Bheelar station is, or rather was, 





situated the Damaungunga Bridge, a structure of fourteen 
spans, supported on stone piers. Eight of these have been 
swept away, together with the iron superstructure. Some 
distance farther along the line there is a bridge over the 
river Par, founded on screw piles, which is stated to have 
been totally destroyed, the piles having been literally torn 
up by the roots, to use a common metaphor, It seems, 
therefore, that the piers of piles fared no better than those 
of solid masonry. When the bridges met with such a fate, 
we are not surprised to hear that long breaches have been 
made at intervals in the embankments, and that, for mile 
after mile, the sleepers have been swept as clear of ballast 
as when they were first laid down. Two spans of the 
Oorunga Bridge, also built on piles, have been carried away 
on the south side of the river, and eight on the north. The 
central eight spans have remained firm. This fact, as well 
as the circumstance that the northern abutment is nearly 
demolished, prove that there was a decided “set” in the 
current of the stream, notwithstanding its great fury and 
velocity, the latter being estimated at between thirty and 
forty miles per hour. A somewhat curious feature attend- 
ing the catastrophe was that two or three trains were caught 
between two breaks or gaps made in the line, and were 
consequently unable to proceed on their journey or return 
whence they came. Not the least misfortune for the com- 
pany in these instances is that all the goods in the trains 
so situated have to be extricated from their position at a 
great sacrifice of time and money. In the meantime the 
most active measures were taken by the officials of 
the company to restore the traffic, but this is no easy task 
when gaps exist in the embankments nearly a couple of 
miles in length. Temporary timber bridges were erected, 
and boats provided to meet the immediate necessities of 
the traffic. 

There can be no doubt but that when accidents of the 
nature described occur to ra‘lways and other engineering 
works, the wisest plan is to set vigorously to work to 
restore them to their original condition. At the same time, 
the very important question presents itself—How often 
are these accidents to happen{ Our experience of Indian 
rivers appears to point to the fact that these devastations 
are annual occurrences, They make their appearance with 
the regular return of the seasons, and may, consequently, 
be expected with equal certainty. Moreover, instead of 
decreasing in violence, they evidently increase, and a corre- 
sponding augmentation takes place in the damage they 
commit. Omitting all consideration of the consequential 
loss to the Bombay, Baroda, and Centrail India Railway, 
resulting from the interruption of their traffic, the actual 
outlay required to make good the damage inflicted 
by the floods will amount to a very considerable sum. 
It has been roughly estimated at from fifteen to twenty 
lakhs of rupees, or about £175,000 sterling. It is quite 
possible that a railway company, guaranteed or unguaran- 
teed by Government, can stand one or two calls of this 
kind upon their funds, but if they are to be repeated 
annually the company before long must find itself insol- 
vent. Wherever railways are constructed bridges must 
be built and rivers crossed by some means or other, and if 
one method fails another must be had recourse to. The 
skill and ingenuity of an engineer are surely sufficient to 
deal with any difficulty if he only goes about it in the 
right way. It must be admitted that the manner in which 
the Corunga Bridge was partially destroyed has a strong 
bearing upon the question of employing bridges of large 
span for crossing the Indian rivers. It seems the central 
eight spans were not affected by the torrent, which spent 
its fury upon those nearer the shore. The tendency of a 
bridge of large span is to push the piers further towards 
the centre of the river, while at the same time it diminishes 
their number. There is thus a double element of safety in 
the foundations of a bridge of span in com Li 
with those of smaller dimensions. ere is no doubt that 
if the pier of a bridge is secure from the scouring action of 
a stream, the best guarantee for its safety when 
exposed to the violence of the torrent is in its 
solidity. The problem remaining unsolved is, to what 
depth does this scouring action extend? Reliable instances 
have been mentioned in which it has been proved to 
reach a depth of 30ft. and 40ft., but there is no evidence 
forthcoming of a tangible character to demonstrate that it 
never reaches any farther down, while the strong proba- 
bility is that it does extend a good deal deeper. One point 
in favour of bridges of large span, that is, with com- 

ratively few piers, is that, in instances in which old 
idee built on numerous piers have been swept away by 
floods, the more modern examples erected with larger 
spans have continued intact for years, notwithstanding the 
constant assaults by very heavy floods, There is an 
objection to the adoption of bridges of span in 
crossing rivers subject to violent and sudden floods which 
deserves notice, It is that, in the event of a pier being 
swept away, the damage and loss is very much greater 
than in the case of a bridge of small span, since the 
superstructure of two spans must accompany the fall of 
the pier. Against this argument may be put forward the 
statement that, whereas one pier of a bridge of large span 
might be swept away, some seven or eight, as proved by 
the late floods in India, would be ——~ ¥- in a bridge of 
smaller span, The total damage and loss would thus 
be about equal, if not in the favour of the bridge 
of large span. This would certainly be the case 
if the additiunal security to the whole structure arising 
from the fewer parts of the bridge available by the 
stream be taken into account. It should be kept in view 

ing the effect of scouring the of piers 
of either wrought or cast iron diminishes with their age, 
which is not the case with piers of stone or brickwork. 
The piers of an iron bridge which are constructed of piles 
deteriorate considerably with time, and while sufficiently 
strong to withstand the violence of a flood at one time, 
may not withstand that of another ten or fifteen years 
afterwards. The results of the catastrophe on the Bombay, 
Baroda, and Central India Railway prove conclusively that 
engineers have still a good deal to learn in the art of 
founding iron and stone bridges in the beds of rivers 
liable to be visited by rapid and violent floods. 
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BOILER EXPLOSIONS. 


WE are indebted to a species of catalogue issued by the 
Novelty Ironworks, New York, for the following article 
from the pen of Mr. Trowbridge ; reference has already 
been made to it in our pages :— 

Explosion can occur from two causes only—first, from deficiency 
of strength in the shell or other ote of a boiler. This deficiency 
of strength may be an original defect arising in the material or 
workmanship at the time of construction; or it may be due to 
deterioriation from use, from — wear, or from injuries 
occurring from mismanagement, want of attention and repairs, &c. 
Manufacturers and engineers are ~ pe to —— fully 
these causes of danger, and ought to be able to avoid them. The 
other source of danger arises from an accumulation of pressure 
within the boiler, to a dangerous degree above that which the 
structure is designed to resist. This accumulation of pressure a 
be gradual, and due simply to the increase of pressure whic 
attends a continued evaporation when there is not sufficient outlet 
for the steam constantly formed. This source of danger will first 
be discussed. One question to be solved is at what rate, in time, 
will the pressure in any given boiler in active use increase if there 
is no outlet for the steam. This question has been solved 
in a very thorough and practical wanner by Mr. Zeuner, 
in the work to which reference has been made, The formula 
which is given below is Prof. Zeuner’s formula, derived, not 
from experiments, but in an incidental manner from a mathe- 
matical discussion of the laws of temperature, pressure, and 
volumes of vapours, based on Regnault’s experiments. 

Let T be the time in minutes which must — from the 
instant that all egress of steam is prevented in a boiler (by the 
stopping of the engine and closing of the safety valve) to the in- 
stant when a dangerous or bursting pressure must follow in the 
boiler. W represent the weight of water in the boiler; ¢, the 
temperature of the water due to the dangerous pressure; ¢ the 
temperature due to the working pressure, Q the quantity of heat 
in units of heat transferred to the water per minute, Then 


7 = (Wh—d 


the mean specific heat of water being taken as unity. This for- 
mula shows that the time, T, is greater the greater the amount 
of water in the boiler, and it diminishes as Q increases. T is less 
also as (t, —¢) is less, At high pressures a greater change of 
pressure accompanies a small change of (¢, —¢), and T will fluctu- 
ate more rapidly at high pressures than at low pressures. The 
following examples, as illustrations, will exhibit the applications 
of the formula :— 

Example 1.—A Marine Tubular Boiler of the Largest Size.— 
W = 79,000 Ib. of water. Suppose the working pressure to be 
two and a-half atmospheres, and the dangerous pressure 4° 
atmospheres, (f, — ¢) = 20deg. Fah. The boiler contains 5000 
square feet of heating surface, and supposing the evaporation to 
be 2°5 lb. per hour for each square foot of heating surface, we 


have, P _ 
Q in pounds of water per minute = = 0 ss 


And taking as a sufficient approximation 1000 units of heat as 
the equivalent of the evaporation of 1 Ib, of water, we have, 
Q in units of heat = soo 


These numbers introduced into the formula give, 


- max _... 
T = 00 x 235 x 1000 = 2 mi. 
~~~ 60 


Hence the steam would reach a dangerous pressure in eleven 
minutes, 

Example 2.—A return tubular boiler, containing 3000 lb. of 
water, and having 500 square feet of heating surface, each square 
foot evaporating, as before, 2 lb. of water. Suppose the ordinary 
working pressure to be 75 lb., and the dangerous pressure to be 
150 lb. per square inch, The formula gives T = 7 minutes, 

Example 3.—A locomotive boiler, containing 5000 lb. of water, 
and having eleven square feet of grate surface, and burning 100 Ib. 
of coal on each square foot of grate an hour. Each pound of coal 
will, under such conditions, evaporate about 7 lb. of water. Sup- 
pose the working pressure to be 100 lb., and the dangerous pres- 
sure to be 200 lb. per square inch. The transition from the work- 
ing to the dangerous pressure will occur in T = 2 minutes, This 
example is, of course, an impossible case, b no | tive 
standing still can burn 100 lb. of coal on a square foot of grate in 
an hour. It illustrates, nevertheless, the degree of danger under 
circumstances which may occur. For if we suppose this locomo- 
tive standing still to burn only 10 Ib. of coal per hour on each 
square foot of grate, the time T will be increased ten times, and 
we will have T = 20 minutes. 

Example 4.—The Steam Fire Engine.—Taking an actual case, 
The boiler contains 338 lb. of water, and it has 157 square 
feet of heating surface. Supposing each square foot of heatin 
surface te generate 1 lb. of steam in one hour, the pressure wi 
rise from 100 Ib. to 200 lb. in T = 7 minutes. 

Example 5,— To find in the same boiler how long a time will be 

uired to get up steam—that is, to run the pressure from 0 to 
100 lb. If we suppose only one and a-half cubic feet of water to 
be introduced into the boiler at first we shall have 


re OX UT 
157 x 1000 
60 


This result is realised in practice, and exhibits the truth 
of the formula. The formula shows generally that boilers which 
contain large quantities of water and burn coal slowly have less 
rapid fluctuations of pressure, And also that the lowering of the 
water in the boiler from failure of the feed apparatus, by diminish- 
ing W, diminishes also T in the same proportion. 

Safety Valves.—It is suppposed that a gradually increasing 

ressure can never take place if the safety valve is in good work- 
ing order, and if it have proper proportions. Upon this assump- 
tion, universally acquiesced in, when there is no accountable 
cause, explosions are attributed to the “‘ sticking” of the valves, 
or to ‘‘bent valve stems,” or “inoperative” valve springs. As 
the ve valve is the sole reliance in case of neglect or inatten- 
tion on the part of the engine driver, it is important to examine 
its mode of working closely. It is designed on the assumption 
that it will rise from its seat under the statical pressure in the 
boiler, when this pressure exceeds the exterior pressure on the 
valve, and that it will remain off its seat sufficiently far to per- 
mit all the steam which the boiler can produce to escape round 
the “— of the valve. The problem to be solved is, then, to find 
first what amount of free orifice is necessary for the flow of steam 
from a given boiler under a given pressure, and then to ascertain 
whether —- valves will rise far enough to give this amount 
of free orifice. The ordinary safety valve, as at present constructed, 
consists of a disc which closes the outlet of a short pipe leading 
froin the boiler. The area of the disc or diameter of the valve is 
usually determined from theoretical considerations based on the 
velocity of the flow, or upon the results of experiments made to 
in the area of orifice necessary for the flow of all the steam 

a boiler can produce under a given pressure. The fact is re- 
cognised by engineers and constructors, that the real diameters 
of safety valves must be greater than the theoretical orifices, be- 
cause common observation shows that the valves do not rise appre- 
ciably from their seats ; and to make the outlet around the +s mal 
of the valve equal in area to the pipe, the valve should rise quarter 
of its diameter. The uncertainty begins when it is attempted to 
fix upon a diameter, The difficulties of the problem become evi- 
dent in the light of late experiments. In regard to the area of 





= 41 min, 





orifice necessary, this question is solved by Prof. Zeuner in a very 
simple manner theoretically ; the following table gives the results 
of his determinations reduced to English units. Let d be the 
diameter of the orifice in inches, and w the oy ng of steam which 
flows through the orifice in a second {equal to the weight of water 
evaporated in a second) in the problem under consideration, 
then the diameters d for different pressures are found from the 
following table :— 


For 2atmospheresd = 1°72 4/ w , |For 9atmospheresd = 1°22 4/ aw . 
3 » @=1tlyy | 10 » a@=12yy, 
4 » @=14y, | » d=1DY7_. 
5 ,' d=1BY7¥_.| 2 » @=lByYy, 
6 » €=13907y.| 18 » @=117 75, 
7 » d=1B7o.| 1 » ,dullby/y, 
8 » dle, 





The following table gives the results of experiments made at the 
Novelty Ironworks in New York city, several years before Prof. 
Zeuner’s work was published. These experimental results have 
never before been published. The observations were made with 
oe care, with a tubular boiler adapted to the experiments. The 

rst column gives the pressure in pounds per square inch in the 
boiler, and the second the area of orifice in square inches for each 
square foot of heating surface of the boiler :— 











Pressure in the boiler in Area of orifice in square inches 
pounds above the for each square foot of 
atmosphere. heating surface. 

0°25 *022794 
05 021164 

ay “018515 

2° 014814 

3° 012345 

4° *010582 

5. 009259 
10° “005698 
20° “003221 
30° 002244 
40° 001723 
50° 001398 
60° 001176 
70° “001015 
80° “000892 
90° “000796 
100° 000719 
150° “000481 
200 000364 





To compare the results of Zeuner’s formula, which is entirely 
theoretical, with the results of these experiments, we may assume 
that each square fuot of heating surface of a tubular boiler will 
evaporate 2°5 lb. of water per hour with ordinary chimney 
draught. Taking a series of boilers of the different heating surfaces 
named below, the comparison is given for twopressures, 3 and 5 
atmospheres, 





3 ATMOSPHERES, 

















Heating surface, Area of orifice by Area of orifice by 
square feet. experiment. formula. 
Square inches. Square inches. 
100 089 09 
200 *180 19 
500 45 “48 
1000 “$9 “04 
2000 178 1:90 
5000 4°46 4°75 
5 ATMOSPHERES. 
Heating surface, Area of orifice by Area of orifice by 
in feet. experiment. formu 
Square inches. Square inches. 
100 12 12 
200 "24 "24 
500 “59 “59 
1000 1:20 118 
2000 2°40 2°37 
5000 6:00 595 








At five atmospheres pressure the results from the two sources 
are almost identical, and at three ——— sufficiently near to 
make a remarkable coincidence. The formula of M. Zeuner is, 
however, preferable in practice, as it takes account of the weight 
of water evaporated, which depends on the amount of fuel burned 
(height of chimney, &c.), and is therefore more comprehensive, The 
mode of determining the area of free orifice necessary for the flow 
of steam may thus be considered theoretically and practically 
settled. The next question for consideration is, how high willany 

ety valve rise under the influence of a given pressure? This 
question cannot be determined theoretically, except that it has 
been demonstrated by Zeuner, Weisbach, and others, that as soon 
as the flow of steam begins the pressure in the plane of the orifice 
rapidly diminishes, and, in fact, ceases at a minute distance from 
the orifice, and is also diminished within the orifice in the pipe. 
It has been supposed that the force of the issuing steam striking 

ainst the lower face of the. valve may act to keep it off its seat. 
This question has been settled conclusively by Mr. Burg, of 
Vienna, an account of whose experiments was published in the 

roceedings of the Vienna Academy of Sci in 1862. Mr. 
Gon made careful experiments to determine the actual rise of 
safety valves above their seats“ He found by actual measure- 
ments, made by means of apparatus constructed for the purpose, 
that an ordinary 4in, valve rises according to the laws stated be- 
low. For a boiler pressure of 


lb. Ib. lb. Tb. lb. lb. Tb. Ib. Ib. 
12 20 35 45 50 60 70 80 90 
the rise of thé valve is, in parts of an inch, 
we 2 ad & vd ww ws we re 
Or, taking average valves, the rise for pressures from 10 lb. to 
40 lb. is A; of an inch, from 40 Ib. to 70 lb. ,4;, and from 70 lb, 
to 90 Ib. ,45 of an inch. These results show that the rise 
diminishes rapidly as the pressure increases—a result which is 
indicated by theory. The very small rise for pressures from 70 lb. 
to 90 lb., y45 of an inch, is remarkable. If now we take a 
tubular boiler with 500 square feet of heating surface, the free 
orifice necessary for the flow of all the steam the boiler can pro- 
duce at five atmospheres pressure will be, according to Zeuner’s 
formula, ;4% of a square inch, Let x be the diameter of the 
valve, which, by rising ;4, of an inch, shall give this amount offree 
orifice. The circumference will be approximately 3x, and we mnust 
have 32° +45 = ‘59 square inches, from which we find the dia- 
meter of the required valve, « = 23°6 inches. This is an imprac- 
ticable size, If we assume a size of Gin. diameter as suitable, and 
ascertain how high the valve must rise to make an annular opening 
around the edge equal to ‘59 of an inch, we may let x represent the rise 
of the valve. he circumference will be, in round numbers, 
3 X 6 = 18in., and we will have 18 X x = ‘59 square inches ; 
= ;0f aninch, This amount of rise appears clearly impossible 
from the results of Mr. Burg given above, as the valve will rise 
under five atmospheres only y},5 of an inch, These results have 
been confirmed in another manner. Baily, in experimenting with 
his volute springs, found that, for an ordinary locomotive, a valve 
of 13in, diameter was required, and with this the pressure in the 
boiler rose considerably above the pressure at which the valve was 











set, With ordinary valves he found that there was no relief of 
the boiler when the fires were kept in full blast. Gooch, the Eng- 
lish engineer, recommended three safety valves to each locomo- 
tive. And Mr. Holley, in his recent work on ‘‘ Railway Practice,” 
recognising the inefficiency of the ordinary valve, states that he 
has seen the pressure in a locomotive boiler rise to 140 lb., with 
two valves blowing off at 100 lb. These facts and expressions 
from practical engineers are sufficient to confirm the foregoing 
deductions. 
Another series of experiments, made by M. Burg, is still more 
lusive, and justifies him in the statement that the ‘‘ most 
incomprehensible delusion has existed in regard to the efficiency of 
the valve as commonly employed ;” and that it acts at most only 
as an alarm, but cannot be depended on as security against explo- 
sions, His final experiments were made with a view of deter- 
mining the pressure in pounds per square inch actually exerted 
upon the under surface of the valve with different amounts of 
rise or lift, and were intended to supplement the first experiments. 
He constructed an apparatus by which he was enabled to remove 
weights from the exterior load on the valve at the same time that 
he measured, by the revolutions of a screw, very accurately, the 
corresponding rise, The results are given in the -diagrams 
on the next page, which have been made from his published 
records, Six experiments were made,in which the pressure of 
steam in the boiler was first taken at 10 English lb.; then at 
271b.; again at 33Ib., 441b., 651b., and 75 1b, The results corre- 
spond to the numbers 1, 2, 3, 4, 5, 6, in the diagram. At the 
beginning of each experiment the valve was loaded to resis 
the required presstire in the boiler. The curves 1, 2, 3, 
4, 5, 6, represent the rising of the valves, during each series, 
as weights were taken off the valve. The horizontal line 
of numbers, 0, 5, 10, 15, &c., gives the actual pressures on the 
lower surfaces of the valve in pounds per square inch for the rise 
of valve, as shown by projecting the number down to the corre- 
sponding curve. Thus, in the first experiment, beginning with 
10 Ib. constant pressure per square inch in the boiler, the rise, 
curve 1 was zero; by removing weights, 4 lb. at a time, the valve 
rose according to curve 1, the height from the base line, 0, 0, 0, 
being in lines, or y;th of an inch. With arise of one and a-half 
lines, for instance, the pressure on the lower surface of the valve was 
—_ 5 Ib., and with a rise of 1°9 lines (about two lines, or 4 of an 
inch), the pressure on the lower surface of the valve was less than 
1 lb. per square inch. Taking the fifth series of experiments, with 
a constant boiler pressure of 65 1b., it is seen by curve 5 that a 
reduction of pressure to 35 Ib. (by unloading the valve) was neces- 
sary in order that the valve might rise 4, | om or 5 of an inch. 
In all the experiments a rise of two lines, 4 of an inch, as shown 
by the curves, was only accomplished by diminishing the load on 





_the valves until the pressure on the under surface was reduced to 


less than 7 /b. per square inch. These remarkable results show 
that when a valve stands from its seat the very small distance of 
4 of an inch there is practically rery little sustaining force in the 
current of outflowing steam. They confirm the former results 
that, to obtain a rise of valve above the minimum height of ;4;; of 
an inch for high pressures, an increasing pressure within the boiler 
is not sufficient. On the contrary, a diminution of exterior load 
on the valve is indispensable. These results show conclusively 
that the ordinary safety valve presents no real security. If the 
fires are kept up, and no other relief afforded than the self-action 
of the valve, the pressure on the boiler must continue to rise,* 
and a few minutes’ inattention on the part of an engineer may 
result in an explosion. It is not necessary to such a result that 
the valve should “‘ stick,” or that the stem should ‘‘ be bent,” for 
it is proved beyond a doubt that the higher the pressure the less will 
the valve rise; and in not rising it simply obeys the action of the 
forces exerted upon it, 

Explosions arising from Sudden Evolutions of Steam.—A gradu- 
ally increasing pressure to a dangerous degree would be impossible 
in any boiler, if the safety valve were what it is supposed to be, 
viz., a perfect automatic means for liberating all the steam which 
a boiler may produce with the fires in full blast, and all other 
orifices for the escape of steam closed: Until such a safety valve 
shall have been devised and adopted into general use, safety from 
gradually increasing pressure must depend on the attention and 
watchfulness of the engineer alone. There are supposed to be, 
however, occasional instances of sudden or violent evolution of 
steam, in such quantities that no relief is possible through the 
medium of safety valves, however perfect they may be in their 
functions. That such an occurrence may take place from natural 
causes, which do not require for their explanation any extra- 
ordinary hypotheses, such as chemical decomposition or electrical 
action, may perhaps be demonstrated. But there is reason to be- 
lieve that they are exceedingly rare. One of these causes which 
has received the most general acceptance, both in theory and 
practice, is the sudden flow of water upon plates which have be- 
come overheated by the accidental lowering of the water level in 
the boiler. It is, in fact, considered almost an axiom that very 
low water will cause an explosion. There is no doubt that ex- 
posure of the upper surfaces of flues, or the crown of a furnace, to 
the intense action of heat, when there is no water upon their sur- 
faces to absorb or transfer this heat, is highly injurious and de- 
structive to the boiler ; and on this ground alone all the devices 
for regulating or observing the water level are necessary and ad- 
visable. It is not certain, however, that even in such an extreme 
case of accident or neglect as overheated plates an explosion must 
ensue if there be an efficient safety valve. If we suppose ten 
Square feet of the furnace or flues to become heated to redness, 
say, 1000 deg. (a very extreme case), the quantity of heat in units 
of heat which would be transferred quite suddenly but not neces- 
sarily instantaneously, to water coming in contact with themat the 
ordinary boiler temperature, would be found thus :—Ten square 
feet of iron jin. thick would weigh about 100 lb. The specific 
heat of iron is ‘11; and if we take 300 deg. as the temperature of 
the steam of the boiler, the lowering of temperature of the plates 
would be 1000 deg. — 300 deg. = 700 deg., and 100 x 700 X 11 = 
7700 units ef heat. This amount is sufficient to evaporate about 
77 lb, of water. If we refer to any of the examples of the appli- 
cation of the formula, 

p= Ml —4) 
Q 
we will find that to raise the pressure from an ordinary working 
pressure to a dangerous pressure a much greater number of units 
of heat was required. The quantity of heat transferred to 
the boiler in each minute was, in the examples given, as follows, 
respectively :—Example 1, 208,300; example 2, 20,830; example, 
3, 123,300. From these examples it is seen that the addition of 
only 7°700 units of heat, either gradually or suddenly, would not 
cause a dangerous elevation of pressure in the boiler, under the 
conditions assumed. Notwithstanding, therefore, the overheating 
of plates is highly detrimental, and no doubt dangerous ; yet it 
seems probable that this source of danger of explosions belongs to 
the dangers from gradually increased pressure, and may be avoided 
by — efficient safety valves. The occurrence of this cause 
of danger can only happen from the most culpable neglect or in- 
attention, and cannot be regarded as an unforeseen danger, since 
the means of warning are abundant. The principal cause of 
sudden evolution of steam, which finds an explanation in the 
known properties of water, and its action under changes of tem- 
perature, is probably what is called concussive ebullition. ‘That is 
doubtless a real danger, and the more so because it is hidden, and 
gives no warning. How farthis phenomenon takes place in steam 
boilers and produces explosions there are no means of knowing. 
But that it is a possible cause, there seems to be good reasons for 
believing. It is known from the investigations on the boiling 
points of water, and other fluids, by Dufour, Kopp, Donny, anil 
others, that the conversion of water into vapour at a certain tem- 
perature due to the pressure is dependent on other conditions 





* The formula for diamete: of orifice shows that the free orifice »eres- 
sary for the issue of steam diminifhes but slowly as the pressure risea. 
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besides the temperature ; that water may become heated, under 
certain conditions, to temperatures many degrees above the tem- 
perature due to its boiling point. The phenomenon called ‘ con- 
cussive ebullition” arises, according to Dufour, from the prin- 
ciple that, in order that a liquid may be transformed to vapour at 
any temperature, some portion of the surface must be freely ex- 
»osed to a space into which the vapour may expand. This was 
emonstrated by suspending drops of water in heated oil. The 
temperature of the water was raised considerably above the 
boiling point without the formation of vapour; but if a bubble 
of air or a piece of porous substance was placed in contact with 
the water a burst of vapour occurred. Professor Donny, of 
Ghent, observed that water thoroughly deprived of air, and sealed 
up in thin glass tubes, free from air, and heated at one end of 
the tube, could be heated to 280 deg. Fah. under atmospheric 
pressure. The burst of vapour, when it took place, threw the 
whole mass of water suddenly to the other end ot the tube. This 
ph ive ebullition may be produced in a variety 
of ways in the chemical laboratory, and accompanies the processes 
for the rectification of sulphuric acid to such an extent that special 
means are required to avoid its evil effects. The practical con- 
clusion to be derived from these facts in connection with the gene- 
ration of steam in steam boilers is that the water in a boiler may | 
under some cir t such as slow-continued evaporation | 
when a boiler is at rest, or doing no work—be nearly deprived of | 
air, and the circulation being then feeble, portions of the water in 
contact with the plates may become heated to a higher tempera- 
ture than that of the mass of water above. Under such circum- 
stances the sudden starting of an engine, or other cause of agita- 
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manufacture ; the required stamps, brands, or certificates being 
put on or authorised by the inspector in person, There is much 
greater certainty of securing the best materials by an inspection 
of the process of working and the raw materials employed than 
by an inspection of plates after they have been sent to market, 
when, to all external appearances, good and bad plates are not 
easily distinguished. (3) An inspection of the boiler during the 
process of construction. It isimpossible to discover all the defects 
of construction after a boiler is made. (4) The deterioration of 
strength from wear and tear, from sudden heating or cooling of 
parts, from oxidation, Xc., gives rise to evils which can only be 
avoided by constant attention and repairs. (5) The danger from 
sudden generation of steam in large quantities arises probably 
from one cause, retarded ebullition, and is less likely to occur 
when the boiler is at work, receiving constantly fresh supplies of 
water charged mechanically with air in minute bubbles. Any 
device which should force air in small bubbles into a boiler would 
probably prevent this source of danger. (6) The ordinary con- 
struction of the safety valve is fundamentally defective, being 
based on ideas in regard to its action which are unsound and de- 
lusive, A safety valve should be adopted which is not dependent 
for its action on the pressure of the steam at the oritice opened by the 
valve, and through which the steam flows, since it is demonstrated 
that the pressure at this point practically ceases with any consider- 
able opening of the orifice. A new construction for safety valves, 
suggested by the foregoing discussion, is exhibited in the cuts 
below. To enable a valve to rise from its seat an appreciable dis- 
tance, it appears, from that discussion; that either a portion of 
the exterior eal must be removed from the valve the moment it 





1jon, producing an increased circulation and an agitation of the 
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water, might cause a sudden evolution”of steam in such quantities 
and with such force as not only to produce a dangerous and sudden 
elevation of pressure, but a violent concussion, by throwing large 
masses of water against the sides of the boiler. It was demon- 
strated by Dufour and others that the presence of air in minute 
bubbles prevented this overheating of portions of the water, and 
caused evaporation to go on continuously, When a boiler is at 


begins to rise, or that a continuous sustaining force must act on 
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the valve*from beneath, which shall not be diminished by the flow 
of steam through the orifice. The latter expedient is adopted and 
the end accomplished by simply carrying down a stem from the 
valve into the water of the boiler. The total pressure of steam 
upon the lower end of this stem (or if it be hollow, as in the figure, 
upon the upper interior end surface) will be continuously exerted 
upon the valve. In the use of the ordinary disc or conical face 


| valve it has been shown that when the valve stands 4 of an inch 
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Fie. 1, 


work circulation is rapid and continuous, and in most cases feed- | 
water fully charged with air continually enters the boiler; and | 
hence the conditions necessary to cause a retarded ebullition are | 
rare. On this subject, however, further experiments and investi- 
gations are especially needed. The general conclutions which 
may be regarded as established from experiments, observations, 
and practice, thus far seems to be :—(1) That the laws of resis- 





















































Fic. 2, 


tance of the parts of boilers to the internal pressure are sufficiently 
well established. (2) It is of the utmost importance that the mate- 
rials employed should be of the best quality as regards strength 
and durability ; and as there are but few manufacturers of boiler 

lates, the inspection of materials, especially boiler plate, should 
be made by the Government at yoo of manufacture, and the 
inspection should extend to the qualities of ores and the process of 


| valve can be locked by lockin 


| valve cannot easily be altered unauthorised persons. 


from its seat the total force (or statical pressure and impulse coin- 


| bined) on the lower surface of the valve amounts in no case to 


more than 5 Ib. or 6 lb. per square inch, If a 4in, stem be carried 
down below the water surface, with a pressure of 60 lb. per square 
inch in the boiler, the total pressure on the lower end of the stem 
transmitted to the valve Will be over 750 1b. This is equivalent 
to removing over 45 lb, per square inch from the exterior load, 


| With this pressure on the main surface the valve will rise from its 


seat, and will continue to rise as the pressure increases, Fig. 1 re- 
presents a valve arranged for a marine boiler. The force aa 
to keep the valve down is produced by a number of spiral flat 
springs within a barrel, adjusted by a worm and wheel, This 
the hand-wheel which turns the 
worm, and the worm and wheel furnishes a simple means of adjust- 
ment ; all other parts are inaccessible, and the force acting - the 
In Fig. 2 
an ordinary lever is applied with weights, and a diaphragm is acted 
upon by the pressure of the water in the tube or stem, the dia- 
phragm being simply a metal plate with circular corrugations. To 
calculate the size of valve for a given boiler, it is to be recollected 
that the circumference determines the annular opening for the 
efflux of steam. Having found the area of orifice necessary by 
Zeuner’s formula, a diameter is to be chosen which will give this 
opening for a given rise—for instance, 3 of aninch. The diameter 
of the stem should be less than this by 4in. (one fourth all round). 
The statical pressure to be applied to hold the valve down => | be 
calculated in the ordinary manner. The valve seat should be 
spherical, and the radius lever as long as convenient, in order that 


| the valve stem may rise and fall in a true vertical line. The above- 


described construction is simple, inexpensive, practical, and appli- 
cable to many boilers by simply putting a stem to the valves 
already in place. Where the valves already in place are too far 
from the water, or in such a position that a stem cannot be readily 
extended to the water, a short valve pipe may be bolted to the 
boiler. The slight agitation of the valve stem by the currents in 
the boiler will tend to keep the valve well fitted to its seat, and 
will prevent sticking, if there be any such tendeney. To illus- 
trate the mode of finding the dimensions of a valve according to 
this construction, let it be required to find a safety valve which 
shall furnish relief for all the steam which a tubular boiler of 2000 
square feet of fire surface can generate, with all other orifices 
closed and the fires kept in full blast. Let the pressure of steam 
in such aboiler be taken at five atmospheres. By the table, page 
370, the free orifice necessary will be 2°4 square inches. If a valve, 


| 44in. diameter, be chosen, the circumference will be approxi- 


mately 14*in., and it will be necessary for the valve to rise § of an 
inch, 14° X X = 2*4in,, X = = = } of an inch approximately, 

X being the rise. The area of the valve disc being 4}in., suppose 
| a stem din. diameter to be carried down below the water. The 
pressure on the lower part of the stem will be found by multiply- 
ing its area in square inches by the boiler pressure, or 4° X 3°1416° 
x 75° = 9391b. This would be equivalent to removing 939 Ib. 
from the exterior load, if the valve were of the ordinary kind, 
such as that used in Burg’s experiments, To this must be added 
the diminution of atmospheric pressure on the upper surface of 
the valve, which takes place when the valve rises, When the valve 
is seated the atmosphere presses upon the whole surface ; when it 
rises, only so much of surface as is represented by the cross 
section of the stem is subject to the unbalanced pressure of the 
atmosphere. With a 4}in. valve and 4in. stem the additional 
virtual diminution of exterior load will be, from this cause, about 





90 Ib , and the total diminution may be taken at 1029 lb., making 
a virtual relief of pressure of 64 Ib. per square i is would 
leave an unbalanced pressure from the exterior load of 11 Ib. per 
square inch upon the area of the valve. A rise of 4 of an inch 
nearly, as shown by the curves, would take place, and an increase 
of pressure in the boiler more than 5 Ib, ve this would be im- 
possible from ordinary causes, It would be advisable in the case 
presented to make the valve 5in. in diameter, and thus secure a 
magin for excessive firing. This is believed to be an exact method 
of estimating the dimentions of valves, and one which will be borne 
out in practice. With the construction pi the gradual 
accumulation of pressure, with all other orifices closed and the 
firing kept up, should be impossible, and the valve becomes in 
reality a SAFETY valve. 





MILBURN AND CO.’S PATENT SEWAGE DRYING 
MACHINE. 

RECENTLY we had occasion to describe some experiments which 
were conducted in a very successful manner at Leicester with 
the patent drying and pulverising machine invented and patented 
by Messrs. Milburn and Company. We are now enabled, through 
the courtesy of the firm, to present our readers with engravings 
of the machine in its latest and most improved form, One 
of the principal improvements made in it is the addition of a 
cover, which consists of cast iron plates, This cover is fitted to the 
movable frame, and moves with it, as described further on in the 
explanation of the drawings. Its office is to act as a flue, and 
conduct the heated air and vapour over the surface of the sewage 
residue or sludge to the chimney, by which they escape into the 
open air. This arrangement very materially assists the thorough 
drying of the sludge. 

The machine, as shown in the longitudinal sectional elevation in 
Fig. 1, consists of a bed or floor formed of iron plates A A bolted 
together and heated by a fire placed under the wet or feeding end 
A. The fireplace B is covered by a fire-brick arch. The floor 
is supported on brickwork which terminates in a bridge, in which 
are suitable openings to allow the flame to pass through the flue C 
and under the iron drying floor A A. The object of covering the 
fire with the brick arch is to prevent any excess of heat laying upon 
the floor and consequently doing damage to the A ‘Yy The 
hot air and products of combustion pass along the flue C under tiie 
floor A A into the iron end casing D, and thence pass back over 
the floor into the chimney E. Over the bed is placed a movable 
frame F, extending nearly the length of the floor, on which are 
fastened the slotted standards G. Te it is fixed a series of trans- 
verse bars R, the edges of which rest on the floor and act as 
scrapers, In the slotted standards work the crank pins J, the 
crank arms being attached to the bevel wheels K at each side of 
the machine, as shown in the plan in Fig. 2. The length of the 
slots in the standards G is equal to the full length of the stroke of 
the cranks, so that at each stroke the frame moves to and fro, and 
the transverse bars R scrape the whole of the floor and keep it free 
from caking. On the top of each standard is fitted a movable 
block 8, which is adjustable by a screw H, which serves to shorten 
the slot, and as the slots are contracted so much lift is given to 
the frame at its backward movement, when the scrapers pass over 
a portion of the “‘sludge.” At the return stroke each scraper 
passes a portion on to the next scraper, aud thus the “sludge” 
travels the whole length of the plate until it comes off at 
the end dry and pulverised. Between the scrapers, and fixed to 
the movable frame, is another series of transverse bars S 8S, which 
serve as pulverisers, They are fixed above the plates or floor, 
but do not touch it—for instance at or near the wet end they do 
not approach nearer to the plate than I{in., and each successive 
bar comes down closer until the last one at the delivery or dry 
end almost touches the plate. As the sludge passes over the 
floor these pulverisers break it up, and, as it dries, finally reduce 
it to powder. The form of these ny ay is varied. Some of 
them are of a plain bar section like the scrapers; others consist 
of a segment of a circle, and others, again, are of a plain roller 
form, adapted to revolve as the frame passes to and fro, with their 
weight pressing on the material on the heated floor. In addition 
to the pulverisers, which are fixed to the frame and travel with it, 
there are also stationary pulverisers, which are, in fact, vertical 
gratings. They consist of transverse bars / h, in the plan in Fig. 2, 
carrying a series of prongs which assist to disintegrate the solid 
matter as itis moved to and a the scrapers, 

The action of the machinery will be better understood, simple 
as it is, by a reference to the plan in Fig. 2. The conical driving 
pulley Q is connected by an ordinary driving belt with a portable 
engine or other motive power. Upon each end of the shaft P, 
upon which the pulley Q is a are fixed the two bevel pinions 
OO. These on the shaft revolving give motion to their respective 
bevel wheels N, which, in their turn, cause the longitudinal side 
shafts M, shown in both plan and elevation, to rotate, As they 
revolve they 7 with them the bevel pinions L, which gear into 
the wheels K. The latter work the crank arms I, and pins J, 
causing the as motion of the whole movable frame as 
already described. The machine may be fed by hand into the 
hopper T, or in preference by elevators or other mechanical means, 
An adjustable slide U is provided, by means of which the quantity 
of sludge or sewage refuse can be regulated as uired. In the 
plan the cover is shown, which consists of cast iron plate V attached 
to the movable frame F and the cross barsh. This cover acts 
as a long flue, and enables the heated air and vapour from the 
desiccated sewage to ww along the surface of the sludge on its 
way to the chimney A great advantage with regard to drying 
the material is obtained by the use of this cover flue, A coverin 
plate W is attached to hinges to the end casing D, and provid 
with little wheels X, which allow it to rise and fall with the 
motion of the movable frame. A similar arrangement is made 
at the feeding end marked Y, but as the backward lift of the 
frame is more at this end than at the other, the plate is hinged 
at a more obtuse angle, An elevation of the feeding end is shown 
in Fig. 3, in which the lettering is the same as in the other 
figures, so that the relative parts can be readily identified. Z is 
the base of the chimney. In Fig. 4 is represented an elevation of 
the delivery end, in which D* is a weighted door which regulates 
the delivery of the desiccated sludge. As soon as the casing or 
reservoir D is full its contents overbalance a weight, and the , Reed 
D? opens to admit of their discharge, 

Unless some very valuable commodity can be extracted from a 
waste and bye product it never Bays toemploy much labour upon 
the method of treating it. The advantages claimed for the machine 
illustrated in our columns are, first. that it is self-f > as the 
sludge can be run on to the machine through any suitable pipe, with 
a valve to r te the flow. Secondly, it is self-acting, as 
the entry of the wet sludge on to the machine at one end, to 
its delivery at the opposite end, dry and in the form of powder, no 
manual labour is required, Thirdly, it can be easily adjusted, 
not only to suit any consistency of sludge as it enters the machine, 
but also to ee the amount of pulverisation required, whether 
to the form of powder or to any coarser ‘and it can at any 
moment be so adjusted without stopping the machine. It has 
been already mentioned that the requires very little 
power to work it, about 1} indicated horse-power, and the only neces- 
sary labour is the small amount of attention needed occasionally at 
the fire. One man can easily attend to six machines, 

The machine is extremely simple and not liable to get out uf 
order. It produces nearly four of dry powdered manure per 
day of twenty-four hours, with a consumption of one ton of 

slack coal. Local boards interested in the 








common and others 
disposal of sewage residue will find one of their difficulties removed 
by the use of the patent machine, 
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boilers.”—25th November, 1 

3411. Tuomas Brown, = on London, “ Drilling and boring.”— 
25th November, 1869. 

$437. JAMES Howarp and Epwarp TENNEY BousFiE.D, Bedford,“ Cutting 
ciops, &c.”—27th November, 1869. 

3457. WILLIAM PARHAM, Northgate-street, Bath, Somersetshire, ‘‘ Build- 
ings, &c.”—29th November, 1869. 

2405. JoHn NICHOLS, Pendleton, Salford, Lancashire, “ Polishing yarns 
and threads.”—25th November, 1869. 

$3473. WILLIAM BENNETT, Aston, n eee. an JoHN CURRALL 
Birmingham, “ Fireplaces, at December, 1869. 


, London, “ Book- 
27 th 








Patents on which the Stamp Duty of £100 has been Paid. 


2992. WiLtiaM Gray, Epwarp Gray, and Joun Gray, St. Philip's Works, 
Sheffield, ** Beaters for machines.”—21st November, 1865. 

$119. RICHARD Mag ok ~—— Fleet-street, London, “ Cement or 

am Bb De 
$117. os cage Munrz,. Keresley, near Coventry, Warwickshire, 
“* Metal tubes.”—5th December, 1 

3018. JosepH WHITWORTH, Manchester, “Casting iron and steel.”—24th 
November, 1865. 

3041. WILLIAM EDWARD Newton, Chancery-lane, London, “ Paper.”— 
27th November, 1865. 

3076. Jonn HoLLanps, Clerkenwell-green, London, Epwarp RicHarD 
Ho.vanps, King’s-square, St. Luke's, London, and THomas Ho.anps, 
Baker-street, Pentonville, London, “ “‘Chains.”—30th November, 1865. 








Notices of Intention to Proceed with Patents, 

2091. Freperick Cour, Albany-road, Camberwell, Surrey, and Ratpu 
GerorcE Acton, Thames-street, Greenwich, “ Motive power for working 
engines.’ Teh July, 1872. 

2112. Witt1aM STANSFIELD Sutcuirre, Shepperton, ‘‘Shutters, &c.”— 
13th July, 1872. 





2130. WittiaM Rogert Lake, South ton-buildings, London, “Screw 
Its."—A communication from George (Chapman Bell. 





2131. Witt1aM RosBert Lakg, & ildi London, “Bolts, 
rivets, &c."—A communication from George Chapman Bell.—15th July, 


1872. 
2133. Henrt ADRIEN BonnNEVILLE, Piccadilly, London, *‘ Imitations of 
tapestry.”—A communication from Edouard Charton. —16th July, 1872. 
2136, Joun Bropiz ROBERTSON, 7, ‘*Steam a. 
2137. Joun Dare, M soda and potash.” 
2138. RoBERT _— en Me iuaewas, Torquay, ‘‘ Desiccating 


bark, 
2139, Gronr N EWSUM, Hunslet, near Leeds, “‘ Lithographing and letter- 


press printing.” 

2141. Henry Syep CopLanp, Duke-street, Adelphi, London, “‘ Mixing 
precipitating materials with sewage, &c.” 

2143. LonspaLe BraDLey. Park- : ate Park, London, and 
Joseru Spxicnt, Leeds, “ F 

2145. MARSHALL ARTHUR W1ER, Great Washoe cteest, London, “ Regis- 
peme | and checking entries and exits to and from tramway cars, 





mnibuses, &c.” 
2198. WitiiaM Jenkins Leamin; “ Rolling leather.” 
2150, Witt1am Epwarp GEpce, ellington-street, Strand, London, 


“ Splitting wood, &. A communication from Nelti de Courson.— 
17th July, 1872. 

2155. Jonn WILLIAM MELLING, Birkett Bank, Wigan, “ Engines actuate 
by steam, &c.” 

2158. CONSTANTINE DE Neori and GEORGE HERRMANN, Hornsey Iron 
peo Se ae alti. , London, and W1LL1aM Goest, Great Saffron-bill, 

i whips, &e,”—18th July, 1872. 
2163. ge PULLEN, 5 Sy Oe and James Putten, jun, Camden-stre « 


Walworth, Surrey, traps.” 
2166, WiLLIAM Eabgs and WILLIAM i zeemee Eaves, Birmingham, “Tub 


cutter and wrench.”—19th July, 1 
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2173. ALPHONSE KRIgc! 8 , “ Facilita the traffic of 
zR, Borough, Surrey, ting 


2177. Lzorotp Coonan Warneck, Boulevart Bonne Nouvelle, Paris, 
“Screw propellers.”—20th July, 1872. 

2183. Tuomas NicuTtNcaLeE Patmer, Dalston, “‘Catamenial belts.”—A 
communication from Aline Lacruz.—22nd July, 1872. 

2201. Giacomo Corrtixo, Tolmers-square, Hampstead-road, London, 
™ "—24th July, 1872. 

2219. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Wrapper 
garment for travelling, &c.”—A communication from Adrion Du _ 
25th July, 1872. 

2252. Freperick CaRLey CoxHeap, Low-hill, Liverpool, and James Jonn 
Mituer, Albert-terrace, New -Church-road, Camberw Surrey, 
“* Marine steam engines.”— 27th July, 1872. 

2262. Tuomas RussELL Crampton, Great George-street, Westminster, 
** Gas and fuel.”—29thk July, 1872. 

2276. WitttaM Bensamin Georce Bennett, Nichols square, Hackney- 
road, London, and James Cuar.es Watt, Lancaster-road, Notting-hill, 
London, “‘ Asphalte.” 

2280. Jonny Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Water 
meters.”—A communication from Paul Piccard. 

2286. ALEXANDER Browne, Gracechurch-street, London, “ Phosphate, 
&c.”— A communication from Henri Storck, Edouard Hentsch, Auguste 
Hentsch, André Lutscher, and Frédéric Grininger —30th July, 1872. 

2297. Joun Fvercugr, Ashton-under-Lyne, and SaMvueL FLeTcHER, New- 
road, Failsworth, ‘‘ Indicators or yarn counters for mules.”—lst August, 





1872. 

2354. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, “ Breech- 

loading fire-arms and cartridges.”—-A communication from Andrew 
urgess.—7th August, 1872. 

2476. Aucustus Deiss, Plaistow, “ Percolation.”—20th August, 1872. 

2558. Joun Birp, Kingswinford, ‘‘ Warming or heating sheds or rooms 
for drying bricks, &c."”— 28th August, 1872. 

2071. WittiaM Srespins Fisx, Glasgow, N.B., “ Asbestos packing for 
piston and valve &c.”—9th September, 1872. 

2701. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Bridges and 
viaducts.”—A communication from Thomas Curtis Clarke, Adolphus 
Bonzano, and John Griffen. — 11th September, 1872. 

sat aera Stepsins Fisu, Glasgow, N.B., ‘* Wicks.”—13th September, 


2954. James BalLey, Upper Whitecross-street, London, ‘‘ Suppl water 
to water-closets, &.”—7th October, 1872. . » “eupnlying 

3070. THomas CoLeBy, Manchester, “Reeling and tieing up hanks or 
skeins of yarn or thread.”—17th October, 1872. 

3110. SAMUEL SMITH ANDERSON, Bishop Auckland, “ Bricks, &c.” 

3122. Jonn Maupin Vintyer, East India Dock-road, Poplar, London, 
** Diving bells, &c.”—22nd October, 1872. 

3163. ALEXANDER ALIsoN, Elgin-road, Bayswater, London, “‘ Preserving 
and curing raw meat, &c.”—25th October, 1872. 

3174. CuaRLes Henry Bay ey, Bolton, and FrepericK Luke Srort, 
Rochdale, “* Winding and reeling cotton, &c.”—26th October, 1872. 

3192. EpwarRD Primerost Howarp VavouHan, Chancery-lane, London, 
“* Generating gas.”--A communication from Eugéne Albert Dubois.— 


28th October, 1872. 

3210. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Umbrellas 
and ——, + communication from Abram Herzberg and Isaac 
Herzberg.—30th October, 1872. 

3242. Jonn Hawortn, Manchester, “Tramways.” 

$246. ALEXANDER CLARK, Rathbone-place, London, “ Corrugated metal 
revolving shutters.”—lst November, 1872. 

3255. James McMurray, Royal Paper Mills, Wandsworth, Surrey, 
“Strainers for straining paper pulp.” 

3259. JAMES ——— Loneripce, Clapham, Surrey, ‘Locomotive 

oi 7 a WN, h 72. 
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3267. JoHN BLAKEY, Leeds, Yorkshire, ‘‘Machinery or apparatus for 
and the edges of soles and heels of boots and shoes.” 
3273. Joun Bercer Spence, Manchester, “ Obtaini ith "—, 
communication from Jos. C. F. Cheever.—4th November, 1872. 
3275. Georce Kino, Beckton, near North Woolwich, ‘‘Gas.” 
3280. Martyn Joun Ropenrts, Bath, “ Packing stuffing-boxes and pistons, 
&c."—5th November, 1872. 
3286. Tomas Rocers Horton, Glasgow, N.B., ‘‘ Converters, &c., for 
manuf steel.” 
$292. Epwarp Josep WILLIAM Parwacort, Leeds, “ Artificial fuel.” 
3298, EpwaRD HamMonpD Bentatt, Heybridge, near Maldon, “Steam 
boilers.”—6th November, 1872. 
3305. Gzorce LronaRp Turney, Addle-street, London, ‘‘ Boxes.” 
3307. JosepH Epiyn Ourrinas, Catford Bridge, ‘‘ Valves.” 
3309. Henry Deacon, Widnes, ‘‘ Bleaching liquor.”—7th November, 1872. 
_ 3321, Wittiam wy Srirr, Bano, “Metallic cop tubes or caps 
ior spinning.”—8th N her, 187: 
3328. CuaRLes Lunp, Fleet-street, London, “Opening metal boxes or 
"—9th November, 


cases. . 

3381. Joun Farmer, Harrow, “ Musical instruments.” 

3386. Joun Hewry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Pipe joints ” 
eo communication from John Frothingham Ward.—13th November, 

3389. Bensamtn JOSEPH BARNARD MILLs, S Pp g8, London, 
os » scU , or —is ty and seeds."—A communi- 
cation from John F. Wood and Frederic F. Skinner. 

3390, Bexsamin Brown, Bury, “ Bolsters for the spindles of machines 

used in spinning and doub! cotton.” 

3395. WALTER CHARLES CHURCH, Lombard-street, London, “Safety 
valves, &c.”—14th November, 1872. 

3409. Deane Stantey, Manchester, “ Motive power.” 

3411. Wittt1am Epwarp Newron, Chan ‘lane, London, ‘Stench 
——* communication from Nathan Thompson.—l5th November, 

2. 
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List of Specifications published Curing the week ending 
gard November, 187 

860, 10d.; 870, 4d.; 942, 10d.; 964, 1s. 4d.; 968, 8d.; 971, 8d.; 972, 10d.; 
974, 84 ; 977, 6d.; 978, 1s. 4d.; 980, Is. 4d.; 986, 1s. 4d.; 988, 10d.; 994, 
8d.; 997, 8d.; 1001, 1s. 2d.; 1011, 10d.; 1015, 6d.; 1018, 1s.; 1024, 1s. 10d.; 
1027, 10d.; 1032, 10d.; 1034, Is, 2d.; 1037, 8d.; 1041, 8d.; 1047, 8d.; 1049, 
8d.; 1092, 4d.; 1108, 8d.; 1113, 4d.; 1116, 4d.; 1118, 4d.; 1119, 4d.; 1120, 
4d.; 1121, 4d.; 112%, 4d.; 1125, 4d.; 1126, 4d.; 1127, 8d; | 1128, 
4d.; 1130, 4d.; 1132, 44.; 1133, 4d.; 1134, 4d; 1136, 4d.; 1188, 4d.; 1144, 
8d.; 1146, 4d.; 1155, 4d.; 1158, 4d.; 1160, 4d.; 1161, 4d.; 1162, 4d.; 1163, 
4d.; 1168, 4d.; 1172, 4d.; 1180, 6d.; 1132, 4d.; 1186, 4d.; 1183, 4d.: 1189, 
4d.; 1192, 28, 8d.; 1i94, 44.; 1197, 8d.; 1207, 1s. 2d.; 2550, 8d.; 2572, 4d. 


®,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of i mage myers Sums exceeding 5s. must be 
remitted by Post-office Order, le payable at the Post-office, 5. —- 
Hol to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The fol adie a dete cr gn) oo cana by 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, d&c. 
1426. W. Grover and H. Sykes, London, “Motive power engines.”—Dated 
10th May, 1872. 

The improved governor consists of a horizontal metal cup (with inclined 
sides) mounted on a vertical shaft which is kept in rapid rotation by a 
driving band. In the cup are placed two or more metal balls, which as 
the shaft and cup rotate will be driven ete force up the inclined 
sides of the cup, and lift or raise up an inverted cup or cover placed over 
the rotary cup. 

1441. A. Stewart, J. Stewart, and J. Wotnerspoon, Lanarkshire, N.B.» 
** Steam boi "— Dated 11th May, 1872. 

This invention consists in comtining tubes of a peculiar form with 
cylindrical or other shells or casings, water being in the tubes, and the 
——_ of the + being such 8 to ~ ~ ~— a. | 

ie wal through them, where! ey are ke ree from de its, an 
thus dered more durable. The tubes have each one end of smaller 
diameter than the other, but they are for the most of their length of 
the same diameter at the larger ends, the contraction being formed near 
the smaller ends. With this construction a row of the tubes can be fixed 
so as to touch each other, and thus form a close partition in any space 
across which they are put. 
1467. A. Jaynor, London, and M. Low, Lee, Kent, “‘ Steam boilers, dc.” — 

Dated 14th May, 1872. 

This invention relates toimprovements in the construction ee 
ment of boilers and furnaces for generating steam, and for more effectually 
consuming smoke and gases. For this the area of the fire 
chamber or furnace is made about one thi than the furnaces of 
steam boilers as lly constructed. A fire bridge or dome is placed 
about midway between the ends of the tubes and the furnace door, so as 
to divide the furnace into two chambers or +~ “7-7" communicating 
with each other by a space over the fire bridge or dume. The front 





Sapiens constitutes the whilst the compartment behind the 
fire bridge constitutes the smoke an consuming chamber before the 
ucts of combustion enter and pass the series of tubes, which 


are short compared with the tubes. The fire bridge or dome 
forms a water — in connection with the main body of the boiler. 
ese 


llth April, 1872, According to one part of these ii 
ponsepents ly men 


of a special cateh a sus benlkes of the kind that specifi- 

put on en off by successive pulls of a cord, 
chains, or rod, communicatt pha hab prem = tO 
of these improvements the fi ction drums used for working the brakes 





Another part of improvements relates to the method of admitting 

air to the furnace through a hollow door which is arranged with a rotary 

damper fitted with wire gauze or perforated metal in the front of the 
nace door. The back of the fire door is arranged with horizontal 

divisions of wire gauze or perforated metal for admitting the air into the 

furnace in strata. 

1478. H. A. Bonnevitte, London, “‘ Motive power.”"—A communication — 
Dated 15th May, 1872. 

This invention relates to imp its in the apy 

of gravity and inertia to the production of motive power, and in the 

combination of different mechanical parts, by means of which this power 

is developed without expenses, and rendered available for general 


Maat 


of the forces 





purposes, 
1481. A. V. De Miayor and J. Ganter, Bordeaux, France, ‘‘ Gen rators.”— 
Dated 15th Muy, 1872. 

This invention consists, First, in putting a receiver in pressure at any 
desired number of atmospheres, in order to use this pressure as a motive 
power for driving all kinds of engines, suppressing urnaces and boilers, 
and therefore coal and water. s dly, in « bination of gas 
compressing pumps, electric batteries, and driving engine, with the 
object of suppressing water as motive power, and substituting comp! 
gas in lieu thereof; and the application of this system to all steam 
eugines actually constructed, or Thich may hereafter be constructed. 
1484. J. Wappixoton and W. Garsive, Halifax, Yorkshire, “ Grate bars.” — 

Dated 15th May, 1872. 

There are two longitudinal bars or parts connected by a series of cross 
bars or ribs in one casting, forming gratings, and on the outside of each 
longitudinal bar are a series of short prvjections. These are also 
constructed notched underneath, the short projections to fit upon cruss 
bearers, which are formed of two parts joined together. 


Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1417. J. H. Jounson, London, “ Traction engines.”--A communication.— 

Dated 9th May, 1872. 

This invention comprises an improved construction of driving wheel 
and an improved arrang t of steering gear. The driving wheel is 
composed of two discs bolted together and having kets betwoen them 
carrying separate blocks of india-rubber, prutec' or not by metal caps. 
The steering gear consists of a horizontal ring having secured across it a 
fixed axle on which is mounted a loose steering wheel. Upon the surface 
of the said ring rests an annular rim formed with an annular groove or pro- 

ection which fits and works freely upon or within a corresponding annu- 

r projection or groove in the surface of the ring, the two parts bein 
held together, but allowed to turn over each other by a forked standa 
secured to the axle and connected by a swivel joint to the vehicle directly 
over the centre of the ring. 

1419. J. C. Browne, London, ‘‘ Construction of vessels.”— Dated 9th May, 

1872. 
Vessels are made without a keel at thefore part and with a pointed prow 








are in dup sv as to act ou brakes before and behind them. 

| ‘Aloo meana are provided for alte and adjusting the frictional re 

of > oy * ame of the ay ive or tender while the train is in 

motion by si ng a weight on the brake druin lever by the hand 

an ts ased bo put on or ta e off the brakes, af xg » 

a ~ A, Savemnee, Sheffield, “ Buffers for railway uses.”—Dated 18th 
ay, whe 

This invention consists of improved means of securing the buffer 
pl in or to its box. The inventor first describes the application of 
the improved means to a single spring buffer having a rod us 
its plunger; and, secondly, when having a hollow plunger; thirdly, 
to a double spring buffer when the plunger is hollow and works 
within the x; and, fourthly, when it encircles the same. 
First, he prolongs the rod into the interior of the box, and at such 
part makes it of a smaller diameter. and places thereupon the washer 
apeut which the spring bears, so as to abut against the larger diameter. 
The washer is then secured on the rod by a nut, or collar and nut, or 
collar, washer, and nut ; or the collar may be secured to the rod by a key 

through both; or the smaller diameter may be formed with a 
screw thread, and screwed into the washer or an inner collar, and pre- 
vented from turning by a pin. Secondly, the plunger is secured to the 
spring washer by a small screwed rod or bolt inserted from the rear and 
held by a nut, or collar and nut, or collar, washer, and nut; or the 
screwed part may project into the box from the interior of the plunger, 
and be secured by similar means. Thirdly, a projecting rod is secured to 
or fortns part of the rear plate of the buffer box, and projects through the 
rear of the plunger which coutains the spring washer ; and, Fourtbly, the 
projecting red is secured to or forms part of the plunger head, and 
projects through the front of the box which contains the spring washer, 
in both of which latter cases the rod and washer are secured together by 
any of the means above described. 

3410. W. E. Pratt, Washington, U.S, “ Supplying tanks with water.”— 
Dated 15th November, 1872. 

In carrying out this invention practically one or more simple air 
pumps of any approved cunstruction are attached to each of the locomo- 
tives in ordinary use upon a railroad, the pump being located upon the 
locomotive at such convenient point as to be either worked by sume one 
of the moving parts thereof, or operated as an independent by 
steam derived fiom the boiler, and be made to compress air intoa suitable 
tank or receiver, which shall thus be kept constantly filled, so that w 
the arrival of the train at any station the com air may be used to 
force water from a supply tank up into the water tank of the locomotive. 








Class 3.—FABRICS. 


Including Machinery and Mechanical connected with 
Fe oy Manufacturing Dyeing, inte and Dressing 


1418. W. R. Lake, London, ‘‘ Mules for spinning.”—A communication.— 
Dated 9th May, 1872. 

The said invention relates to the far-off mechanism. To the combina- 
tion of quadrant screw with the winding-on drum and with the falling-off 
mechanism, for the purpose of producing a regularly decreasing series of 
diminutions in the speed of the spindles. To the combination of 

hani which automatically turns the quadrant screw with a - 





which commences the water line, so that there is little or no ¥ 
portion at the stem. The fore-run is hollowed to break the contact of 
the vessels, the rib frames being secured tv a kelson to obtain strength at 
that part. 
1433. J. G. Hucues, Sunderland, ‘‘ Propelling steamships.”—Dated 11th 
May, 1872. 
The red ti f di ter of lier about one-third of those in 


general use, rding to t Zz —the em loyment of a screw propeller 
with two, three, or four blades cast or fixed upon the bess in aspiral form 








lating apparatus that during those inward runs of the carriage in which 
the spindles revolve too fast is automatically operated to diminish the 
8} of the spindles during the next inward run after such diminution, 
more than it would otherwise have been diminished, and enough to pre- 
vent the spindles frum winding the ends too tightly upon the double 
emical bases of the crops, until such time as they again revo!ve too fast. 
To the combination of a vertical regulator rod with « jointed head, weighted 
rod, and horizontal arm, for the purpose of preventing the depression of 
the lat out of season. To the arrangement of the said hori- 





4in. or 5in. in advance of each other—the incl of the lier in a 
tube fixed upon the stern post of the ship, and about 6in. larger in dia- 
meter inside the propeller—the tube to be of iron, brass, or copper, and 
strong enough to resist any blow to which the ship may be subjected, 
and thus preserve the screw; the screw so protected will work in a 
body of unbroken water which will run freely through the tube 
when the ship is in motion—making the propeller flanges of steel 
and separate from tle Luss, so that they can be fixed by plates and re- 
moved for repair. : 

1446. G. J. Cross and A. Macaittivray, London, “‘ Cleaning tramway 

rails.”—Dated 13th May, 1872. 

A revolving brush driven by a crossed strap from a eed on the wheel 
axle. The brush can be raised or lowered as required by means of a lever. 
A spiral spring is sometimes used to keep the brush down. 
at, 3. J. Kern, London, “Combined cot and perambulator.”—Dated 13th 

lay, 1872. 

The Object of this invention is to enable a child or invalid in a cot or 
bed to be placed on « carriage without being disturbed. The ends of 
the springs of the carriage form the bearings ot the front and back axles, 
and the springs are kept at their proper distance apart by having cross 
bars bolted to them, and to these bars is fixed a longitudinal bar with 
turned up ends provided with holes, pins, recesses, knobs, or screws for 
supporting or suspending the cot ; or instead of having the bar support 
both ends of the cot it may be of balf the length to support only one 
end, the other end being supported by a bearing between the handles. 
Or to the cruss bars are fixed Tongitu al bars having at the back turned 
up ends provided with any-d: iption of bearings. To enable the cot to 
be rocked when required, and also toinsure safety, to a holein the central 
cross bar a piece of india-rubber tubing is fixed, having a ring at both 
ends connected to the parts where the cot is supported or suspended, 
and the cot can be used on a stand. In order to enable the carriage to be 
used as a mbulator the bars which support the cot have to be re- 
— onl also the handles, and then the body of the perambulator 
fixed on. 

1451, J. C. Exxis, London, “ Convertible day and night railway carriage.”— 

Dated 13th May, 1872. 

This invention consists in dividing the carriage into sections fitted with 
doors at the ends and sides, so that when one section is used asa day 
carriage the doors at the sides will be used in the ordinary way, and the 
end doors closed. A seat is fixed in the place where the passage would 
be in the case of using it asa night carriage. The several sections are 
fitted with curtains for converting them into s te compartments. 
The inventor constructs a shelf for stowing away the bedding, and raises 
or lowers it by means of =. This shelf forms as upport for the upper 
bed when lowered to a suitable distance from theground, For the bottom 
bed the inventor constructs a shelf between the seats with cushions 
thereon, using the said shelf in the day time as a table. 

1462. J. H. Werpet, Geneva, “‘ Warming railway carriages.”—Dated 14th 
May, 
This provincial specification describes a system of warming railway 
by means of the circulation of hot water. 
1465. B. T. Newsnam, Bath, “ Carriages.”-- Dated 14th May, 1872. 

The back of the driving seat is formed with movable or hinged top, 
bottom, and end pieces, —— to form a game case. These end pieces 
are formed of openwork. e top — is provided with overhanging end 

jieces to overlap the end pieces. us arranged the game case is formed 
Coens the driving and the back seats by the backs of these seats being 
towards each other. Game slings are hung in the inside of the case. As 
a“ wi ette” the front seat will remain as before. but the top, bottom, 
and end pieces for forming the game case will be folded towards the back 
of the front seat, and will there be locked or fastened. The back of the 
back seat is then folded on the top of that seat, and both removed, so 
as to leave more room behind the front seat, when increased width is 
given to the side pieces by flaps or “cricket pieces” on each side. When 
neither the game case nor the baek seats are required, the back of the back 
seat may be folded on that seat to receive luggage, or both the back seat 
and the piece which forms the back of the game case can be placed on 
top of the hind part of the body to form a ‘lock-up boot.” Game cases 
thus formed may be applied to other carriages. 
1479. H. A Bonnevitie, London, ‘* Two-wheeled vehicles.”—A communica- 

tion.— Dated 15th May, 1872. 

This invention relates to improvements in the construction of two- 
wheeled vehicles for the conveyance Se or goods on common 
roads, and consists in displacing the ly of the vebicle and the handles 
on the framework of the same, in order to insure the equal balance or 
bearing of the load. 

1483. C. ANDERSON, Bradford, “* Indicating the time at which tramway cars 
are due and the clearing of pillar letter boxes.” —Dated 15th May, 1872. 

The apparatus consists of a stand pillar, on whichis mounted an enclosed 
dial, the pointers of which are worked by clockwork. The dial is 
divided by a number of red and black lines, to which the fingers point, 
the red lines denoting that the vehicle is due from starting point, and 
the black lines, when pointed to, denoting that the vehicle is due from 
terminus. Also in the said pillar are small discs working on studs with 


zontal arm, jointed bead, a spring and rod projecting from a shve, for the 
purpose of automatically reudering the regulator apparatus inoperative 
after the double coni bases of the cops have been built. To the 
extension rail combined with the copping rail and cop builder, by which 
the intermittent motion of the latter, imparted to the extension rail, 
may cause the same to practically lengthen the copping rail at every in- 
ward run, in order to prolong the first rise of the upper follower, until 
all uf each end has been wound upon its cop, except just enough to make 
the spiral coil upon the naked part of the spindle without allowing the 
formation of kinks in the thread. To a knock-off rated from the 
copping-rail and operated by hanism which causes it to advance at 
every stretch a less distance than the extension rail, but as far as may be 
necessary to long the second rise of the upper follower at each inward 
run, until the spiral coils have been wound upon the naked ) age of the 
spindles tightly eno:gh to prevent the furmation of kinks in the ends. 
To the combination with the quadrant and quad chain with the 
inclined travelling shoe and other parts. To the combination of the cop 
builder, extension rail, knock-off, and shoe, for the purpose of causi! 
them all to move in unison. To the combination of the scroll drum wi 
a rocking bar, elbow lever, connecting rod, vertical lever, and ca’ 
arm, for the purpose of throwing the scroll drum out of gear at the com- 
pletion of the second stretch. To the combination with the mule carriage 
of a latch hani isting essentially of a block lug latch bur, 
latch, and springs. To the combination of a weight with the rail when 
the same is provided with an inclination at its inner end, for the purpose 
of keeping the pressure of the weight from the upper follower until the 
latter Eas been thrown out of lock. To the combination of the weight 
with mechanism that automatically serves to increase the pressure of the 
said weight — the ey follower as the lengths of the second rises of 
the follower , for the purpose of causing the times of the said 
second rises to remain uniform. 
1424. W. F. Henson and H, Poorer, London, “ Textile fubrics.”—Dated 
10th May, 1872. 

This invention consists in weaving plain linen and cotton fabrics with 
a strengthening web or plexus of conds in adclition to the usual warp and 
weft. 











1444. J. Otprovp, M. O_pRoyp, and E. Jonxson, Dewsbury, Yorkshire, 
“ Textile fabrics and the means or method of producing the same.” — 
Dated 11th May, 1872. 

This invention sists in the production of a fabric having its weft 
and warp of cotton yarn to furm the ground, aud a warp of yarn made 
of cow, calf, goat, or other animal hair in mixture or combination with 
rhea-grass or other vegetable fibre, to form or uce the face of the 
fabric, which is raised in loops and curled, forming a curled pile surface 
similar to the fabric known as “‘astrachan.” The method and means 
producing the said pile is as follows :—The inventors arrange the batten 
or slay of the loom to be beat up to two different places or positions at 
suitable intervals or number of picks or strokes, that is to say, for a series 
of picks the slay is not beat up to the cloth or to the ful) extent that it is 
capable of, and then after this series of picks the said slay is beat up to 
its full extent, causing the series of cotton weft threads to shde on the 
cotton warp, up to the edge of the cloth, whilst the face warp (which is 
for the time being let slack on the beam) is thereby allowed to be driven 
with the weft to the edge of the cloth, where it will be doubled up into 
loops, when the yarn, being at liberty to untwist, each thread will form 
itself into a curl or “‘snarl” on the face of the fabric similar to the 
“ astracban.” 

1449. G. B. Lewis and W. M. Warp, Bust Boston, U.S., *' Fishing and 
other nets.” —Dated 13th May, 1872. 

This provisional specification describes the imp its the i tors 
have made in hinery for the facture of fishing and other nets, and 
consiets, First, in a duplex machine as made by ining two hi 
of the character and construction as shown and described in letters 
patent No. 3603, and dated December 13th, 1869, in such a manner that 
a single operator is enabled to operate and tend both looms, and there! 
enauled to double or nearly double the amount of netted fabric prod 
It also ist dispensing with the uncertain means or mechanism 
heretofore used in imparting the horizontal endwise movements of the 
hook bar, and substituting one therefor which shall be perfectly positive 
in its action. 

1488. C. Ricnarpson, London, “ Looms for weaving.” —Dated 16th May, 1872. 

These are certain improvements in looms fur weaving, in which the 
shuttles are actuated by dair. Motion is given to the air com- 
pressing instruments by cams, in such manner that the com ion of 
the air to force the shuttle out of the box, the exhaustion of the air to 
draw the shuttle into the box, and the holding of the compressing instru- 
ments in a quiescent state, when not required to act, notwithstanding 
the motion of the sley beam, are effected in a more lect manner than 
heretofore. A’ and adapting shuttle boxes fitted with a pawl or 
| other instrument to retain the shuttle in such a manner as to be adjust- 
| able to compensate for the wear of the shuttie. Applying to the air com- 
pressing instrument a smali tap for the escape, more or less, of the air, 
whereby the strength of the pic’ os & regulated at will. Connecting 
the holding pawl for the shuttle a “fast reed loom” by a direct 

tach t with the frog pawl, so as to stop the loom when the shuttle 
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the word “gone” marked thereon, which are turned by the of 
the passing vehicle by means of a key. The discs may be applied to 
pillar letter boxes, the discs being adjusted by the attendant to denote 


removal. 


nication.— Dated 17th May, 1872. 





filed by Jacob Heberlein on the 





This invention relates to farther improvements in brake apparatus 
densttbed isional specificati 


@ pro 


1508. J. Imray, London, “ Working brakes in railway trains.”—A commu-' 


misses the box or sticks in the shed. 
1491. W. Larwtaw and T. Fairaritve, Galashiels, N.B., “Carding."— 
Dated 16th May, 1872. 

This invention consists in forming coloured “ spots” or *‘ clouds” on 
woollen thread or yarn by the addition to the ordinary carding machine 
for preparing the slivers for woollen yarns of a new construction and 
arrangement of feeding rollers and carding cylinder with one or more 
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small revolving “working” and “fancy” card rollers spreading and 
peerage Pca benef narrow fillets of coloured slivers for forming the 
spots, —-_ a dividing heck into the f rollers of the carding 
cylinder, into the card teeth of which the card of a new beater 
work, so as to lift the clouds or spots of coloured wool so — and 
deposit them on to the fillets or slivers and card rings of the 
condenser doffer just before the former, which form the body of the 
thread or yarn, is removed from the latter condenser doffer of any ordi- 
nary carding machine, over the rear end of which the said new or improved 
pom Ano and spotting mechanism is arran; and fixed to a portable 
frame capable of removal, or the spindles of the cards being stopped by 
semoving the belt or w! which gives them regular motion 
from one of the main of the carding machine. The size and number 
of the small pieces or stri of cards fixed at regular intervals, circum- 
ferentially and longitudinally on the perimeter of the said beater for 
lifting and planting the spots, depend on the size of and distance the 
spots are required to be from each other, and the diameter of the beater. 
2570. J. Macautay, Paisley, N.B., “ Ornamental fabrics.” — Dated 29th 
August, 1872. 

The invention consists in combining with the two leaves of heddles 
used for producing the repp ground a special additional set of heddles 
arranged to act on alternated sets of the warp threads, so as to flush the 
wefts over twelve or other convenient number of threads at regular 
intervals across the fabric. 


Class 4.-AGRICULTURE. 
Including Agricultural sy | eee Implements, Flour 
be, 


* 

1455. D. Jounson, Wrexham, Denbighshire, “ Washing, drying, decolorising» 

and deodorising wheat, dc.” - Dated 13th May, 1872. 
This invention relates to a novel process and apparatus whereby wheat 
or other "sepa or seed which has acquired a bad colour and odour may be 
thoroughly treed from the same ata very slight cost. The inventor con- 
structs a number of tanks each containing a cylinder with an internal 
revolving worm. These cylinders are inclined in opposite directions, and 
so arranged that the upper end of each one will feed into the lower end 
of the next one. The first tank contains water, and the wheat requiring 
to be cleaned is ava therein and carried up the cylinder by the worm; 
as it arrives at the top of the said cylinder it falls down a shoot or spout 
into the worm in the next tank, and so on. He may use any desired 
number of tanks, some containing water, some alkaline solution, and 
others acid; the last tank contains water. From the last tank the wheat 
is diseharged into a centrifugal drying machine, and it is then taken to a 
drying and bleaching apparatus; this apparatus has a chamber in which 
are placed a series of inclined or sloping shelves of perforated metal. The 
chamber has a hopper through which the grain is to the upper 
shelf; falling on this the grain passes to the lower end thereof and then 
falls upon the next shelf, and so on, till it reaches the bottom of the 
chamber, from which it is discharged through a suitable aperture. This 
chamber is heated, and a pan or chafing dish containing sulphur is placed 
under the bottom shelf; the fumes of sulphur acting on the moist grain 

plete the bleaching of the same. A current of air is produced by an 
exhaust fan or other apparatus, 
1507. J. E. Ransome, Ipsiich, ‘‘ Ploughs.”—Dated 17th May, 1872. 

According to this provisional specification a skid to be used in turning 
is applied at the end of the axle of the land wheel The brake is mounted 
upon a slide which is able to traverse on a transverse bar at the front of 
the plough frame, and it can pivot on the slide to give a greater range of 
adjustment. 

3392. W. R. Lake, London, ‘* Reaping and mowing machines."—A communi- 
cation.—Dated 14th November, 1872. 

These a in reaping and mowing machines are two in 
number, and have reference only to the method of altering the speed of 
the knife bar. The First and principal one consists in the use of an 
eccentric bush on the axle of the draught wheel or wheels; and the 
Second consists in a peculiar construction of draught wheel. 


Class 5.—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1436. T. Maynarp, Dawley, Middlesex, “‘ Manufacture of bricks.”—Dated 
llth May, 1872. 

This invention consists in reburning bricks which have been im- 
perfectly burnt and known as place bricks and other red bricks in a kiln 
constructed of two parallel walls supported by buttresses and having 
openings at the lower parts for the ignition of the fuel. The fuel 
employed is small coal, coke, and common breeze, either combined or 
separately. ‘This fuel is also applicable to reburning in the ordinary 
clamp. 

1474. P. Jensen, London, “Construction of bridge piers, wharves, &c.”— 
A communication. —Dated 15th May, 1872. 

This invention consists in constructing a working platform for building 
bridges. The piers are cast in concrete ruund a hollow cylinder with 
Somewhat similar means adapted for builaing 
wharves and docks. Means provided for raising the ground water, and 
for working under a low air pressure. A mode is described for obtaining 
a model or counterpart of the bottom of the sea. 











Class 6,—FIRE-ARMS,.—None. 





Class 7.-FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, de, 
1413. S. Swaty, Bradford, Yorkshire, *‘@as fittings,”"—Dated 9th May, 
1872. 


This invention relates to improved joints in connection with the 
pendant or other movable lamps employed to illuminate shop fronts and 
exteriors of public buildings. Instead of the usual taper stopper or plug 
joint which by reason of constant removal so destroys the joint as to 
cause loss of gas through leakage, the inventor constructs such joints 
with a dish or other receptacle cast round the plug or the socket, in 
which dish is deposited mercury. Attached to the ‘“‘head” of the plug 
or socket is a ring or tube, the lower portion of which dips into the 
mercury contained in the dish above referred to, and so forms a perfectly 
tight joint or trap preventing the escape of gas when the stopper or plug 
is faulty. When the lamp is removed a small cap is placed over the 
socket and the receptacle containing the mercury. 

1430. E. Grimerop, London, “ Improvement in portmanteaus.”—Dated 10th 
May, 1872. 

The patentee provides a portmantean with a central case or box, to 
which the sides are hinged in such manner that when the portmanteau is 
opened out flat the central case will stand upright to afford access to 
drawers and trays, with which it is provided for containing linen and 
other articles requiring to be kept free from pressure. 

1445. J. Haxi, London, ‘* Window sash fausteners.”—Dated 11th May, 1872. 

The mode of construction is as follows: One end of an ordinary lever 
spring is fixed in the usual way to the underside of the lower sash plate, 
the other end of said spring bearing against and being actuated by the 
bottom of the catch, which latter is, on the eee side of the plate, pulled 
back by hand when it is desired to open the window. When the window 
is closed the bolt, on cominginto contact with the plate on the upper sash, 
shoots into the latter and closes the window, which cannot then be 
opened without the catch on the inside and the bolt in connection with it 
being pulled back. 

1459, W. R. Lake, London, “ Improvements in pianofortes.’—A communi- 
cation.—Dated 14th May, 1872. 

This invention ists in the arrang t in a pianoforte of a series of 
strings, in each of which the vibrations of that portion of the string 
situated between the bey or its equivalent, and the tuning pin are 
brought in harmony with the vibrations of the main portion of the string 
in such a manner that the Faye ~ 4 and fulness of the tone of the instru- 
ment is materially increased; also in the arrangement in a pianoforte of 
a series of strings, in each of which the longitudinal vibrations of that 

rtion of the string situated between the sounding board bridge and the 

itch pin are brought in harmony with the vibrations of the main sec- 
tion of the string, so that the purity and fulness of the tone of the instru- 
ment is improved. 
5am, & i London, “ Apparatus adapted to pianofortes.”— Dated 14th 
‘ay, 187 

These metal nage are applied so that one end of them may be brought 
when desired into position between the hammers and the wires, such 
ends being formed straight in place of being curved, by which facility is 
obtained for varying at pleasure the tones obtained, producing the effect 
of a pedal harp, 

1475. R. ALLAN, Glasgow, “ Reflectors for gas and other lights.”—A commv- 
nication.—Dated 15th May, 1872. 

The feature of novelty which constitutes this invention is the forming 
of the reflectors of corrugated or fluted glass (or metal) backed with tin 
or other metal, or with enamel or other reflecting material. 

1498. Z. D. Berry, London, “ Stove grates for domestic purposes.” —Dated 
16th May, 1872. 

This invention relates to the construction of stoves which belong to the 
class known as “ register” stoves. The back plate of the stove is so con- 
structed and arranged as tg be inclined forwards at such an angle that 





| the rays of heat from the incandescent fuel and the production of com” 
| bustion may impinge —0 and be deflected by the plate. The amet 
of the deflecting plate should be so curved as to form part of a circle, or, 
if not curved, it should be placed at such an angle as to detlect the heat 
rays as desired. The deflecting plate, when desired, is formed either as 
a hollow chamber or of a series 0} pipes, which may be connected with 
well known arrangements for heating by means of hot water. 
1504. H. T. Suepen, London, “ Folding chairs or seats.” —Dated 17th May, 


1872. 
A ding to one arrang t the rest for the back is supported by the 
upper ends of two side pieces, the lower ends of which extend down- 
wards, and form the two ne legs. The seat is hinged between the front 
and back edge of it to a cross rail, carried by these side pieces or by pro- 
jections from them, whilst prolongations of the side parts of the seats are 
provided with screws, or studs, rings, or such like connection, which are 
capable of traversing in slots or grooves formed in or on the parts of other 
side pieces hinged from the top rail or back rest, and the lower ends of 
these other side pieces form the back legs. According to another arrange- 
ment the parts are similar so far as regards the back rest with the side 
pieces, which form the front legs, and the scat being hinged between its 
back and front edges to turn on a rail, supported from such side pieces, 
so that the seat may be fulded to tie between the side pieces, but the other 
side pieces hinged from the top rail or back rest, in place of, in folding, 
coming between those which form the front legs, are hinged to the back 
of them, and are morticed or are adapted to receive tenons or projections 
from continuations of the seat, and the parts are held correctly in position 
by a chain or band, or by a catch, screw, or pin. 
1470. J. H. Jounson, London, ‘* Manufacture of shoes.” —A communication. 
—Dated 14th May, 1872. 

This invention comprises a mode of uniting soles and uppers of shocs 
by stitches introduced in the same plane throughout, in lieu of along a 
curved or undulating plane. Also the use of special sewing lasts for the 
purpose, which are inade flat on the base, and in some cases are in the 
form of mere open frames, with rebated edges to receive the turned over 
edge of the sole. The improvements in the shoe sewing machine com- 
prise a peculiar combination of rest yielding stud or guide, and adjust- 
able guard with recess beneath, whereby the presentation and passage of 
the work to and through the machine are greatly facilitated. 

1645. A. N. Porteous and G. C. Bruce, Edinburgh, “ Improvements in 
and applicable to laps.” —Dated 30th May, 1872. 

The object of the invention is to adapt lamps for burning crude oil 
and coarse substances by applying to the wick holder « burner or shicld 
with suitable air passages in it, by means of which burner gas is formed 
at the wick, and ignited and burnt at the top of the said burner or shield, 
thereby preventing the formation of a thick crust on the wick, as is usual 
when crude oils are burnt in lamps. 








Class 8.—CHEMICAL. 

Including Special Chemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

7 > H. Cornisu, London, “ Manufacture of gas.”—Dated 10th May, 


First, the employment of superheated steam to cleanse the pipes which 
convey the products of distillation from the retorts to the purifiers ; 
pena a the use of a small stop cock near the neck of the retort, through 
which the steam escapes after passing through the ascension pipes, the 
dirtiness or cleanliness of the tips being indicated by the colour of the 
steam which blows through. 

1422. G. T. Bousrie.p, Brixton, Surrey, “ Pud:iling and melting iron.”—A 
communication.-— Dated 10th May, 1872. 

The claim to this complete specification is for a puddling, melting, or 
decarbonising machine, in which the puddling, melting, or decarbonising 
is done in an open basin revolving in a plane to the horizon, substantially 
in the manner and for the purposes described. 

1423. P. Jensen, London, “ Utilising waste heat in coke ovens.” —A commu 
nication.— Dated 10th May, 1872. 

Refers to provisional specification No. 1122, dated 15th April, 1872. 
Same construction of coke ovens as there described is applied to the 
heating of steam boilers and for other heating purposes, a series of ovens 
being used. An arrangement of lime kiln is also described. 

1432. J. SUTHERLAND, Glasgow, N.B , ‘‘ Furnaces for puddling and reheating 
ivon.”— Dated 11th May, 1872. 

The feature of novelty which constitutes this invention is the con- 
structing of the furnaces with a series of horizuntal passages at the end 
where the products of combustion pass off, these being alternated with 
other series of horizontal passages, the waste products of combustion 
passing through one series, and the air and gas passing through the other 
series, the heat thrown off by the products of combustion heating the air 

ages, 


1435, J. SHEFFIELD, Glasgow, N.B., “ Furnaces for melting glass.” —Dated 
11th May, 1872. 

This invention relates to an improved arrangement of that class of 
furnaces for melting glass wherein gas is employed as fuel, and the heat 
of the waste products of combustion is utilised for heating the air, or gas, 
or both the air and gas burnt therein. Consists in constructing the 
furnace with vertical or horizontal flues, or both vertical and horizontal 
flues, beneath the vessel or receptacle wherein the glass is contained. 
Through one set of these flues the waste products of combustion pass on 
their te to the chimney, and through another set or sets alternating 
therewith the air or gas, or both air and gas, pass, becoming heated in 
passing through them by the heat given up from the waste products; the 
air or gas, or both air and yas, after being thus heated pass through flues 
leading into the combustion chamber, so that the air and gas enter it 
in a state of admixture. 

1437. J. V. P. Lacrance, Paris, “ Treatment of saccharine juices and 
syrups.” —Dated 11th May, 1872. 

This consists chiefly in the application of baryta to the elimination of 
sulphates in sugar making, and refining, either separately or simul- 
taneously, in the hydrated state with tribasic phosphate of i 
1442. W. GossaGe, Widnes, Lancashire, “‘ Manufacture of alkaline carbonates 

Sor obtaining carbonic acid gas.”—Dated 11th May, 1872. 








These impr ts in the facture of certain alkaline carbonates 
fo. the pu’ of obtaining carbonic acid gas therefrom apply to the 
manufacture of bicarbonate and sesquicarbonate of soda from the lower 


carbonates of soda ; also to the manufacture of bicarbonate and sesquicar- 

bonate of potassa from the lower carbonates of potassa. 

1456. W. Crark, London, ‘‘ Extracting anthracene contained in coal tar, and 
the pitch accruing therefrom.” —A communication—Dated 13th May, 1872. 

This invention has for its object the extraction of the whole amount or 
nearly so of the heavy oils and anthracene contained in coal tar by a 
continuous stirring of the same during the distilling process, either by 
the aid of mechanical agitators or otherwise, without decompusing the 
pitch, which latter substance may also be treated in like manner with a 
similar object. 

1460. E. H. C. Monckton, Fineshade, Wansford, ‘‘ Furnaces.” —Dated 14th 
May, 1872. 

First, for improvements in the construction of furnaces capable of 
fusing and reducing ores, glass, and metals by means of “‘ cumulative 
concentrated heat,” the manner of construction being fully described in 
the specification. Secondly, for the utilisation of the bye products and 
gases resulting from the use of such furnaces, by which means such bye 
products become commercial articles, and help to defray the expense of 
smelting. 

2 G. Fearn.ey, London, “ Illuminating gas, d:c.”—Dated 14th May, 
é2. 





Over a furnace (which may be withdrawn for cleaning) is a retort sur- 
rounded by flues, and made at the lower part circular to correspond with 
a tubular feed way or doorway, closed by screwing thereon a flanged 
door or cap turning in a ring connected in the doorway by pins or screws 
passing through slotted adjustable hinges. The products pass from the 
retort throngh pipes having safety valves to a condensing coil, and 
thence to a vessel where the heavy products remain, and the gaseous pro- 
ducts flow through a washing chamber to a purifier containing purifying 
or filtering pose ated pla between perforated plates spaced by 
eyes and studs and arranged to cause the gas to rise diagonally from 
plate to plate through the purifier. The cover of the purifier has a rib or 
fillet which engages in a groove, and the joint is packed. The cock in the 
main may ted with a regulat by wire ropes or other connec- 
tions passing over the regulator drum. The regulator has a toothed 
wheel and pawl or spring catch for locking so that the main cock can only 
be turned through the medium of the regulator. For heating rooms, air 
is conveyed through pipes passing through the furnace or through 
chambers connected with it. The furnace may have an oven on one side 
and a boiler on the other. 

1466, E. G. Brewer, London, “‘ Manufacture of steel, steely iron, and homo- 
geneous metal,”—A communication.—Dated 14th May, 1872. 

This invention consists in the manufacture of steel and iron by cemen- 
tation at a lower temperature than fusion temperature ; of a mixture of 
cast iron with rich mineral or iron oxide, with or without the addition 
of carburetting or other material contained in fusible crucibles or strati- 
fied in ordinary crucibles, or on the bed of a reverberatory furnace, and 
the ultimate fusion of the mixture. The invention further consists in 
the employment of fusible crucibles made of cast iron or of other metal 
or fusible materials, for holding during the cementation the mixture of 








iron oxide or mineral with the cast iron or other materials, together or 
separately, to be subsequently melted with the contents thereof. 





1469. G. Bepson, Manchester, “ Puddiing furnaces.”—Dated 14th May, 1872 


This invention consists, , in the use of a rocking puddling furnace 
provided with a mid-feather. S dly, in an i d stirrer applied 
to the invention of George Bedson and John Williams, January 5th, 
1864, No. 31. Thirdly, in an improvement upon cylindrical rotary 
furnaces. 

1477. A. Fryer, Manchester, “ Sugar cane.”—Dated 15th May, 1872. 

This relates to certain improvements in the treatment of cane —_ by 
which a better quality and a larger yield is obtained than by the nary 
methods; also to improvement in machinery or apparatus to be em- 
ployed in connection with such treatment. 

—_, J. A. Frorrznetm, Cologne, ** Explosive compounds.”—Dated 17th 
May, 1872. 

This relates to the explosive compounds known as ‘‘lithofracteur,” 
and consists in preparing and mixing a series of ingredients, so that acci- 
dental explosions are rendered impossible. The chief ingredients are 
nitro-glycerine and infuscrial earth. 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 


1412. M. If. Lanmurn, Salford, and F. Nortox, Manchester, “ Support 
Jor telegraph wires.” —Dated 9th May, 1872. 

Standards for supporting telegraph wires are made of clusiers of metal 
rods, bars, or tubes, connected together by means of cast iron or malle- 
able cast iron frames formed with orifices through which the bars are 
passed or by means of malleable or cast iron pieces which are bolted 
together and which clip the bars, or by means of arms cast on the bars. 
Or the connections are made by means of cast frames which are formed 
with jaws which are drawn together to grip the bars by means of bolts, 
or the edges of the jaws are “‘hammered over” on to the bars, Oran inner 
and an outer frame drawn tight by means of bolts is employed. The 
standards are or may be transported in a disconnected state and put 
together at the place of erection. A separate foot is or may be cast 
upon the lower end of each bar. The insulators are fixed to the upper 
end of the standard or to frames affixed thereto in any suitable manner , 


1428. H. Micuron, M.A., Putney, “‘ Electric telegraphs.”— Dated 10th May, 
1872. 


According to this provisional specification, a gold or silver leaf 
deflected by a current of electricity passing through it when placed in a 
magnetic field is caused to complete by its motion a secondary circuit so 
as to work a secondary or other instrument or a relay. 

1439. A. Ray, Guildyord, “ Transmitting telegraphic signals.”—-A communi- 
cation.—Dated 11th May, 1872. 

This system comprises :—First, to keep up along the line during all the 
time of the transmission « constant current which has no other end but 
to annul all the resistances. Secondly, to throw along this line, and in the 
same sense as the constant current,a broken current, the functions of 
which is to transmit the signals. Thirdly, to place under the pliable iron 
bars of the electro-magnet of the receptor such a magnet as might 
neutralise the magnetism produced into the helix by the passage of the 
constant current. 

1453. T. A. Eptson, Newark, U.S., “ Printing telegraphs.”—Dated 13th May, 
1872. 

The electro-magnets in this printing telegraph have longitudinally 
grooved cores. The step-by-step movement is given to the type wheel, 
and the printing is on the open or closed circuit. The type wheel is 
moved around on its shaft the extent of one letter, to bring into position 
the alternate types that had been out of action. The type wheels of the 
various machines are brought to unison by an arm brought into the path 
of a stop on the type wheel shaft, or by a wedge on the printing lever and 
a tooth wheel on the type wheel shaft, with one tooth removed to stop the 
action. The impression is given by the inertia of a weight that is moved 
with the printing lever. An air cylinder and piston prevents the 
printing lever moving except when the circuit is kept closed. The paper 
is fed by a claw and toggle. The t; wheels have endwise motion on 
the shat by an electro-magnet and change of circuit, or by radially slotted 
wheels and connection to the printing lever. From the sending station 
the pulsations are given by a rotary pulsator driven by a magnetic motor 
with a governor. ¢ pulsator is stopped by one of a range of finger keys 
and the circuit closed to the printing magnet. 

1473. C. H. Siemens, Westminster, “Supports, fastenings, and joints of 
overground telegraph wires.” —Dated 15th May, 1872. 

This invention relates to modes of constructing the aoe for supporting 
a wires, of fastening the wires to the insulators, securmmg the 
insulators in sockets, and joining different lengths of wire tegether. In 
constructing the poles of metallic tubes a length is joined to another 
length, and fixed to the base by making it with a taper end, which is 
inserted in a taper socket formed on another length or on the base. For 
fastening the wires to the insulators cams are employed, or double wedge 
pieces working against rollers, or rollers running in hollows, in such 
manner that the pull of the wire in either directiun moves the cam, 
wedge piece, or roller, so as to pinch the wire and arrest its movement. 
Or a cam is made to work across the wire, and is turned by hand so as 
to bend or pinch the wire, and so hold it fast. The insulatorsare secured 
in sockets by forming a projection on the stem of the insulator, passing 
it through a notch in the socket, and then turning it partly round so as 
to hold the insulator in the manner of a bayonet catch. The lengths of 
wires are joined by enclosing the two ends placed end to end in a short 
tube or casing, and soldering them therein, so that by making the junc- 
tion dependent on the solder. if electric continuity should be broken by 
= soldering giving way, the fault is detected by the separation of the 
wires. 

3344. J. B. Stearns, Boston, U.S., “Electric telegraphs.”—Dated 11th 
November, 1872. 

These a consist, First, in certain improved modes of con- 
structing the electro-magnets for receiving instruments, by means of 
which the effects of the outgoing electric currents upon the armature of 
the said electro-magnet or magnets are more perfectly neutralised. 
8 dly, in an improved arrang' t of the rheostats or artificial resis- 
tances in combination with the circuit breaker, by means of which the 
resistance opposed to the battery at each station is always practically the 
same whatever may be the position of the apparatus at the opposite sta- 
tion. Thirdly, in an improved mode of constructing and operating the 
circuit breaker or key which transmits the electric currents upon the 
main line. Fourthly, in the application of a ‘‘condenser” or other equi- 
valent device to the apparatus, by means of which the effect of static 
induction in operating either land lines or submarine cables is neutralised 
or compensated for. Fifthly, in the manner of placing a relay or other 
receiving instrument in the circuit of a ‘‘bridge wire,” so that the said 
relay or other ae instrument will be operated by received currents 
and not by transmitted currents. Sixthly, in a repeater or translator for 
use in telegraphic apparatus for double transmission. Seventhly, in an 
arrangement of circuits whereby one or more branch offices are habled 
to operate the transmitting key or circuit breaker at the main office, and 
also whereby the receiving relay at the main office is caused to operate a 
receiving instrument at said branch office or offices for the purpose of 
establishing direct communication between the branch offices in one 
place and the main office or branch offices in one or more places, or vice 
versd, Eighthly, in an arrangement of telegraphic apparatus whereby 
way stations are enabled to communicate with either or both terminal 
stations employing duplex instruments or double transmitters. 


Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


1425. W. R. Laxe, London, ‘Clamp for joining and securing ropes.”—A 
communication.—Dated 10th May, 1872. 

The said clamp is made in two parts, which are riveted together at the 
extremity where the end of the rope is introduced, in such a way as not 
to interfere with the opening therein, and are provided at the other end 
with an irregularly formed elliptic ring ; the latter ‘ing through slots 
embraces within it the ends of the said two “se that are farthest from 
the rope, and acts when tension is applied to the to compress or force 
the said parts toward each other and clamp securely the end of the rope 
between them. 

— . . Bricas, London, “ Manufacture of stereotypes.”—Dated 10th 
‘ay, 1872. 

To make a matrice sheet the patentee impresses a sheet of any suitable 
substance between raised types and sunk dies. An apparatus for “ com- 
posing” the impressions in any succession desired by the operator is de- 
scribed. To prevent the substance of the matrice sheet from unduly 
slipping or shifting, the patentee roughens, serrates, or otherwise prepares 
the dies, and in some cases he employs spring sheaths on the types. To 
cast a stereotype the patentee places the matrice sheet in a mould so con- 
structed that the matrice sheet divides the interior of the mould into two 
parts. Molten metal or other suitable material is then run into the 
mould in such a manner as to be always during the process at the same 
level on both sides of the matrice sheet, or the mould may have an open- 
ing or openings at its bottom or sides and be sunk toa sufficient depth in 
the molten metal or material, after which the opening or openings must 
be closed and the charged mould withdrawn. 

1431. A. DereGNnavucourt, London, “Cutters for cutting out leather, dc.” 
—Dated 10th May, 1872. 

This invention relates, First, to the manufacture of “ cutters” from east 
steel without a weld; This method of manufacturing “‘ cutters” consists 
essentially in cutting out a washer or ring from a plate of cast steel by 
means of a press or any suitable mechanism, in bending this washer inte 
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a cone upon a universal mandril, then making the inner surface of this 
cone vertical by pressure in a rolling mill, any desired shape being sub- 
sequently given to the cutter on the bickern in the ordinary manner, the 
cutting edge set by grindstone and file, and the cutter finally tempered. 
Secondly, to the manufacture by the same method of spades, pickaxes, 
hoes, rakes, and similar implements of cast steel or other metal, and 
without a weld, and also to the facture of handles for some of these 
implements. 
1454. J. Carter and J. E. Carter, York, “Apparatus for moulding 
and casting lead syphon pipes, &c.”—Dated 11th May, 1872. : 
This invention consists of improved apparatus for moulding or casting 
lead syphon pipes, or stench traps, or other bent pipes or tubes, whole or 
without seam or joint ; also with the ferule or seat for the plug inserted 
and cast in the said pipe, thereby dispensing with the use of solder in the 
construction of such pipes. 
1438, F. P. Presroy, J. T. Prestige, E. J. Preston, and W. A. Pres- 
TIGE, Deptford, ** Supply of water to water-closets, &c.”—Dated 1th May, 





1872. 

This relates to apparatus in which valves are so arranged that after the 
handle or key is moved to shut off the supply, the flow continues for a 
limited period, also that during the time of this flow a fresh supply can 
enter the cistern or reservoir. Several modifications are referred to. 

1440. Sir F. BLackwoop, Bart., London, “* Improvements in signal lanterns.” 
—Dated 1ith May, 1872. 

The object of this invention is to show two or more signal lights from 
one lamp. For this purpose the light from the lamp is thrown on to 
reflectors inclined at an angle of 45 deg. to the stream of light ; by these 
the light is reflected on to other inclined reflectors, whereby it is directed 
through glasses at any desired distance apart from one another and of 
any colour desired. For the side lights of steamships two red lights can 
be shown on one side of the vessel, and two green on the otber; the upper 
light of each is shut off by a screen when the rudder is in a central posi- 
tion. The screens are connected to the steering apparatus, so that when 
the rudder is put over, either in one or other direction, one or other of the 
screens will be moved aside, and either two red or two green lights will 
then be shown. The signal lamps may also be used for the head and tail 
lights of a railway train or for the signal lights at stations. 

1443. G. Davey, London, ‘“‘ Manufacture of artijicial or imitation ivory, &e.” 
—Dated 11th May, 1872. 

First, manufacturing a new material called xylodine from linen rags or 
other fibrous materials, which are finely divided and then saturated in 
nitric and sulphuric acid and water and agitated. Afterwards this mate- 
rial is subjected to great pressure in a hydraulic press, and after being 
formed into a cake is again broken or beaten into small pieces and care- 
fully washed. To manufacture artificial or imitation ivory, horn, and 
other imitations, this material is mixed with oils or pigments or other 
colouring matter (except when a white substance is to be imitated), and 
is then subjected to the action of steam and heat ina jacketed vessel with 
a certain proportion of methylated spirit, or cold naphtha spirit, or other 
solvent, and agitated mechanically, and after treatment by heat it is 
pressed or passed through masticating rollers. 

1452. W. R. Lake, London, “* Pneumatic signal telegraph apparatus, chiefly 
designed for use in steamships.”—A communication.—Dated 13th May, 
1872. 

The said invention relates to improvements in the apparatus described 
in the specification of an invention for which letters patent have been 
formerly granted to the inventor, bearing date the 7th day of June, 1871, 
No. 1509. The said improvements relate, First, to the means for operating 
the air valve of the transmitting instrument. The inventor attaches to 
the stem of the said valvea stud or finger which is arranged to be struck 
by the hand lever to permit the escape of the air after giving an order. 
The inventor also provides the pipe which leads from the upper dia- 
phragm with a stop-cock which regulates the force of the air current and 
prevents the return of the air to the said diaphragm. He provides the 
stem of the diaphragm acted upon by the cam of the hand lever with a 
bow spring instead of the spiral spring described in the said former 
specification. The said improvements relate, Secondly, to mechanism 
for insuring the proper action of the diaphragm of the receiving instru- 
ment upon the index hand of the dial. For this purpose, instead of the 
contrivances described in the said former specification, the inventor uses 
a rack and pinion, or a contrivance consisting of a quickly pitched screw 
formed or fixed on the stem or spindle of the index hand and acted upon 
by a forked lever. He removes the clockwork for sounding the bell of 
the receiving instrument, and in its place uses a simple hammer or 
striker. 

1457. W. Morris, Deptford, Kent, “Communication with water or gas mains. 
—Dated 14th May, 1872. 

This invention consists of a peculiar combination of screwed ferule, 
screwed plug, and internal screwed T junction piece, whereby a simple 
mode of connecting service pipes with mains whilst under pressure, and 
without loss or waste, is effected, the hole in the main being first drilled 
and tapped by the aid of any well-known apparatus, so constructed as to 
admit of such drilling and tapping being accomplished without loss or 
escape of gas or water. 


1458. W. R. Lake, London, ‘‘ Vehicle for painting.” —A communication.— 
Dated 14th May, 1872. 

The invention consists in a position the comy t parts of which 
are petroleum, rosin, tallow, or lard and linseed oil. 
‘1464. L. A. E. Mackinnon, London, “‘ Extinguishing fire by the aid of car- 

bonie acid gas.”—Dated 14th May, 1872. 

The matters used for generating the carbonic acid gas are placed in 
solution in separate bottles or vessels formed of india-rubbor, gutta- 
percha, glass, or non-porous earthenware, er such like bottles or bags 
capable of being opened for the mixing of the contents and generation of 
the gas when required, by apparatus from the outside of the gascous 
vessels. 

1468. J. Serarr, London, “‘ Food for cats."—Dated 14th May, 1872. 

The chief feature of novelty which constitutes this invention is the pro- 
duction of a f for cats which is not only cleanly and wholesome in 
itself and beneficial to their health, but is at the same time devoured by 
them with avidity, from its fish-like flavour. This is effected by making 
the foed of flour or farinaceous meal with which is mixed meat fibrine, 
dates, and a sma) quantity of sulphur, and the whole flavoured by an 
admixture of a certain quantity of fish oil and fish, or fish oil alone. 


1471. W. A. Hunparn, Ramsgate, Kent, “ Level.”—Dated 15th May, 1872. 
Two short transparent tubes, filled with water, communicating at their 
lower ends by a long flexible tube, each tube having a valve, opening 
and closing at pleasure. 
1472. C. G, Witson, London, “ Ordurevoad cleaner.” —Dated 15th May, 1872. 
The adaptation for the —- of removing the ordure from roads or 
streets of a wheel frame and revolving spindle, fitted with strips of 
leather or other material, which being pushed or drawn by a handle 
causes the ordure to be forced into a scoop. 


1476. R. C. Menzies, Valley Field, Midlothian, N.B., and A, E. Davies, 
Worcester, “ Pulp for paper making.” —Dated 15th May, 1872 

Treating wood shavings, chips, or filaments in upright cylinders (or 
towers) similar to what is known in alkali works as a “coke tower,” as 
follows :—First, a current of water or steam is passed down the towers 
to moisten material--then a slow current of chlorine gas is passed in 
succession through the towersso long as the wood shavings or materials 
absorb it—then a current of water or steam is passed down the towers 
to wash out hydrochloric acid from material—then the material or product 
after such treatment is boiled for about an hour simply under atmo- 
spheric pressure in a dilute alkaline ley in which the proportion of pure 
soda does not necessarily exceed 140]b. to the ton of wood, and then 
bleached in the same manner as fibrous substances used for paper 
making. 

1480. W. E. Gepar, London,“ Vertical hammer.” —A communication.— Dated 
15th May, 1872. 

This invention relates to a vertical hammer with variable stroke, 
worked by a continuous circular movement by the aid of two friction 
rollers acting symmetrically upon a vertical rod fixed to the hammer. 
The principal details are: First, the use of friction rollers of hard 
wood or of iron covered with leather, and of a flat hammer rod of great 
breadth to increase the adhesion and give a regular motion to the ascent 
of the hammer. Secondly, the method of pressing friction rollers against 
the hammer rod by means of bearings or brackets moved by parallel 
screws of a special form, working simultaneously, and p-rmitting this 
pressure to be regulated with the greatest precision. 

1482. C. M. Lioyp, London, “ Cutting out various forms of wood.”—Dated 
15th May, 1872. 

According to this invention a new or combined machine is constructed 
for the purpose of sawing, moulding, planing, tenoning, and cutting out 
various forms of wood. On a suitable table or frame supported on 
standards the various parts are set, the circular saws or tenoning saws 
being raised in a bracket, and worked at a high speed by pulleys and 
bands. The method of planing is effected, like all the motions, by rotating 
cutters set in seer nae discs turned by vertical shafts, and the sides or 
edges of the work are planed or rebated by rotating cutters set on similar 
shafts, one on each side of the work. e wood being passed through 
the series of cutters by ley and a cant being ee to the wood if a 
feather edge is reyuired, it follows that the work will be done by one 
traverse of the wood. Now, to form mouldings, it is only necessary to 
shape the edges of the cutters to suit the pattern ired. C tly, not 
only can floor boards be made, but the most elaborate mouldings, and 
even fluted pilasters, besides every description of joiners’ work or cabinet 
fittings. Any thickness or width of wood may be operated on, the 
various parts of the machine being arranged to shift vertically or laterally 
#5 required by screw gearing and slides. 











1485. 8. Russet, London, “ Stoppering botties.”—Dated 16th May, 1872. 
The features of novelty in this invention are various arrangements by 
which aérated liquids may be hermetically stoppered in bottles by means 
of valves which close by the pressure of the liquids or gases evolved from 
them, and which valves may be easily opened with the fingers only and 
any portion of the liquid drawn off, the valves closing again and securing 


Notwithstanding that the prices of certain of the products ot 
this district are coming down, there is no reason to anti pte an 
early alteration in the price of iron tubes. The iron of which 
poe are made has fallen, and may yet further fall; but the tube 
firms keep well employed, and are likely to remain so—indeed, to 
b more busily employed when the new year has set in. Nor 





the liquid remaining in the bottle without loss of gas. arrang 
by which aérated and other liquids are stoppered in bottles by means of 


should it be forgotten that the iron tube firms are com 





elastic stoppers, which uire no wiring or other ext g. 
= — may be instantly and easily inserted and withdrawn with the 
ngers only. 


1495. J. H. Jonnsox, London, “Cocks or valves.”—A communication.— 
Dated 16th May, 1872. 

The essential features of this invention consist in the formation of a 
special chamber or cavity in the body of the cock or valve, such chamber 
or cavity being situate above or beyond the orifice which is closed by the 
valve, whether such valve be made to open upwards with the pressure or 
downwards against the pressure inside the ‘‘syphon” or other closed 
receptacle. In conjunction with this special chamber a delivery spout or 
nozzle of larger bore than usual is employed, so that the liquid may be 
less restrained during its issue from the vessel, and hence it will flow 
with less violence into the glass. 

1496. W. H. WILKINson, Birmingham, “‘ Securing accuracy in timekeepers.” 
—A communicution.—Dated 16th May, 1872. 

An equalising adjustment for the control of the mainspring by means 
of a link connected with a stud either on the frame of time or strike 
movements, or on the surface of a barrel, the stud being attached at a 


ted as a trade organisation, It has, however, to be seen 
how far this department of trade can Prom | against the current 
which appears to have set in in the direction of easier terms of 

irchase. Both engineers and machinists are well employed, 
chiefly on old orders. The same quiet, steady trade characterises 
the cabinet brass foundry branch as we have before mentioned. 
All descriptions of tools are in fair request for the South American 
and West India markets. 

The trade in locks is very quiet in all the branches, alike of 
iron and brass and wood coated. A few makers are trying, by 
combination, to keep up prices, but they are now unable to make 
much headway. The factors resent the attempt. Other masters 
are trying to put themselves in a position to meet the demands of 
customers, by attempting to take off the 10 per cent, advance in 
wages which they had a short time ago to concede. In a few 
descriptions a little reduction has been made owing to the lower 





point within the circle of the spring. Also the further control of the 
mainspring of those timekecpers having a going barrel by confining the 
open end of the barrel within the main wheel by means of a flange on 
the former, and a corresponding groove in the latter to spring together, 
having a stop in the wheel to hold the end of a spring stop formed of a 
portion of the flange to maintain the force of the mainspring, and 
allowing the barrel to reverse. Also the control of the pendulum against 
hanges of temperature by means of coiled laminw of two metals differ- 
ently affected by heat, and the use of a horizontal arm with adjustable 
weights attached to the coil. Also the use of a similar compensation 
coil to govern the vibrations of a hair spring and balance to prevent the 
effect of changes of t ture, and as an auxiliary adjustment to 
isochronism. Also an adjusting stud for the coil or hair spring only 
fitted into a slot cut in the balance bridge or other appendage. 
1511. I. Brown, Edinburgh, N.B., “‘ Watering streets or roads.”--Dated 
17th May, 1872. 

This invention relates to certain peculiar arrang its of perforated 
pipes suitably protected from injury from passing traffic to the waterin 
of streets and roads, whereby the cost of watering is greatly reduced an 
the operation is accomplished in a more efficient manner than heretofore. 
One of the essential features of this invention ists in the application 
and use to and in the watering of streets and roads of a perforated lead 
or soft metal pipe, wherein some of the perforations consist by preference 
of lancet-shaped punctw whilst others may be of a lozenge or diamond 
shape ; but the patentee does not confine himself to any shape of punc- 
tured hole. The object is to obtain a fine shower or Spray, whereby 
auniform distribution of the water over the surface is o ined, whilst 
the pipe being of lead or soft metal is not liable to injury from oxidation. 
These punctured lead or soft metal pipes are to be laid in ves or 
channels, either in the roadway itself or at the sides along the kerbs, but 
in all cases they are to be protected from external injury at those parts 
where the punctures are exposed by metal or other shields or protecting 
plates, which should be laid flush with ora little below the surface of 
the road or street. 

2396. R. Haprietp, Sheffield, “‘ Making steel wheels, and for combining steel 
or wrought iron with cast ivon.”—Dated 12th August, 1872. 

This provisional specification describes the method of combining cru- 
cible steel with pig iron or other similar metal, and its application to the 
repairing and cementing of the necks, tenors, or warblers of broken rolls 
or other similar articles. 

















THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE DIFFICULTY OF DOING BUSINESS IN THE IRON TRADE: The 
impediments— THE GREAT DEMAND FOR COAL: Alteration in 
prices unlikely—THE REDUCTIONS IN SovuTH WALES AND 
CLEVELAND—THE PRICES OF PIG IRON—IRONSTONE : Sales here 
and elsewhere—PRICES—WORK WANTED AT THE IRONWORKS— 
THE GENERAL INDUSTRIES IN THE PAST MONTH: Tubes and 
their prices: Engineering and machine work: Brass foundry 
tools, locks, bolts, nails, galvanised goods, chains and cables, 
hollow wares, tin-plate goods, tin-plates—STRIKE PREVENTED. 

Mvucu difficulty to do business is experienced by the iron- 
masters. The orders are few, and the middlemen who have 
bought for a rise are offering with unpleasant freedom. This 
applies alike to pig iron produced out of this district and to 
finished iron made within it. The proprietors of mills and forges 
are tolerably firm ; but neither they nor the merchants decline to 
furnish a quotation in favour of consumers when the specification 
is a favourable one. Men who can bide their time are not, how- 
ever, forward to part with their property at a sacrifice, for there is 
a strong conviction in the minds of men of most experience that 
if money can only be kept in the country the prices in the new 
year will be much stronger than they are now. They are further 
influenced in the same direction by the stoutness of the demands 
of the colliery proprietors, who will generally abate nothing in 
their quotations. Needy men will here and there accept 6s. a ton 
under the maximum rates of a short time ago, but the pe 
are experiencing so excellent a demand that they neither will nor 
are they likely to take less than they now require. 

At the leading collieries the boatmen wrangle to be the first 
served, and where railway trucks are the means of conveyance the 
demand is even larger in excess of the supply. It is not believed 
that the resolution of the special meeting of the iron trade passed 
last week will produce any change in the quotati for fuel. 
And this stullicentne that at the collieries in Scotland and 
South Wales steps are being taken which must lead to a drop in 
miners’ wages, 

The announcement of the large drop on Tuesday in finished 
iron in Wales, and of the languid condition and falling prices of 
the Cleveland market, increases the anxiety to sell displayed by 
some district firms who were represented on Change in Birming- 
ham this afternoon. But the state of these markets only increased 
the reluctance of customers to purchase, It is difficult to sell pig 
iron even at current rates. ‘These are in the proportion of £6 for 
the allmine qualities of Messrs. Henry Ward and Sons. As the 
market closed in Wolverhampton it became known that some good 
railway inquiries were out, and this increased the confidence of 
men who look hopefully into the future. 

In Birmingham to-day some of the vendors of ironstone were 
complaining that blast furnace proprietors want to be off from 
contracts entered into some time ago. Northampton stone is from 
7s. Gd. to 8s. delivered in this district, and agents of this district 
have in the past few days sold large quantities in Middlesbrough 
at 13s. delivered there. Hematite pigs are firm here at £7 for 
the qualities used by a few best ironmakers, The iron is that 
which is hardly good enough for the Bessemer purposes. Bessemer 
iron is 50s. a ton higher, namely, £9 10s., both at the furnaces 
and short weight. Whilst the pigs of this district have gone 
down 40s., the hematite oe have receded only 10s,, and so 
confident are the makers in the excellent prospects of the future 
that they will not sell largely at that price. Coalmasters were 
very firm to-day. Very little business was done ; there is painful 
want of employment at the ironworks, 

The demand for most descriptions of hardwares has perceptibly 
slackened during the month. There is hardly a manufacturer, 
however influential, who could not do more if he had it to do; 
and the small masters are very persistent in their appeals for 
orders from the —_ — — en in respect of the 
goods that they usua eep in stock, put more —*, upon 
their shelves on in the present state of the demand would be 
sufficient to keep them going nearly a twelvemonth. They have 
been encouraged to do this by the easier terms that the makers 
have consented to accept. A continuance of such terms is in- 
sufficient te induce them to go on accumulating; indeed, they 
decline to buy more goods even at slightly under such reduced 
rates, and are now holding their hand, ° 








quotat; in iron, but the reductions are not enough to satisfy 
customers, The Wolverhampton Stock-lock Co-operatives, who 
have been so well assisted by the leading friends me powren Bay 
have struggled into a good trade position. They have now, how- 
ever, very little todo. Orders have fallen off most conspicuously. 
The immensely increased price of oak staves prevents them from 
quoting low enough to entice orders, They have not, it is under- 
stood, altered their discount, which remains at thirty ; and they 
are working hardly half-time. Bolts are depressed, and there is 
only little doing in latches. Cut and wrought nails are more than 
quiet. Orders are sought upon all hands, The cut nail makers 
have lately been doing a profitable trade. In galvanised and iron 
braziery wares the demand is much under the season request usual 
at this time of the year, and the workmen generally are com- 
plaining of short time. Galvanised roofing sheets are only quiet. 
At the chain and cable establishments only a quite trade ie betas 
done. The cable trade is, perhaps, the least quiet. Hollow-wares, 
both turned and enamelled, are not in best request, but mozt of 
the makers being wealthy, and iron and tin remaining much above 
the average, and labour being in proportion, the goods are kept at 
prices which display but little alteration upon the high rates 


necessitated by the recent extreme prices of raw material and fuel. 
Tin-plate s keep in better demand than might be pores, 
considering the extreme quietude of some branches, but old orders 


are not being followed by new, so far as the necessities of the men 
require, For tin-plates the inquiry is slackening very perceptibly, 
The Americans are buying very sparingly, and were it not be the 
demang on Australian account there would be a striking quietude 
assisted by the reduction in the prices of iron; the makers have 
been unable to declare prices down. The prevailing quotations 
are for charcoal I.C., best and second qualities, 6s., and for 
coke, 4s. 6d. under the prices of a month ago. 

A — strike of the operatives in the brass-tube casting and 
metal rolling branch of the local industries has happily been 
averted by the withdrawal on Thursday last of the notices which 
had been given by 1000 men for an advance of 15 per cent. 
Activity prevails at the various brass-founding establishments, and 
a healthy trade is expected to continue throughout the winter. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE BANK RATE AND THE IRON TRADE—GENERAL STATE OF 
TRADE: As toorders being held back by merchants -THE STEEL 
TRADE: Best cast and Bessemer steel: Rails, tires, crossings, cc. 
—WEsT YORKSHIRE MERCHANT IRON: Files, saws, and edge 
tools—ENGINEERS’ TOOLS: Cutlery branches—ELECTRO-PLATE 
AND BRITANNIA METAL TRADES: Agitation of men for 15 per 
cent, extra-—COAL AND COKE—THE NEW Mines Biii—-Tue 
FIRE AT DARFIELD MAIN. 

TRADE generally is in a languid state, and grows worse every 
week. Up to Christmas there will be no positive lack of work for 
the men in this district, but unless matters very speedily alter,the 

rospects for 1873 are not of a highly encouraging nature. It is 
lieved that many of the London and Liverpool or Birmingham 
merchants have heavy orders on hand for rails and finished iron of 
various descriptions, which they are holding back in order to place 
them when the market is in a position to be thankful for what it 
can get. It hardly, nevertheless, seems feasible that this should 
be the case to any great extent. Orders of any size and import- 

ance must of necessity have been put out some time since, but I 

freely admit that on orders of no great size and of cular 

urgency the use of the telegraph—to India, for instance—may 
enable merchants to wait for the favourable moment with consi- 
derable equanimity as to the ultimate result. In the steel trade 
mest of the leading houses are fairly busy on old orders, some of 
them being six months behindhand, and the men are as yet on full 
time ; but new orders from the Continent and America are light, 
and not of a character to keep all the furnaces in work in the 
ensuing winter or spring. As I have before had occasion to 
remark, business with the United States is much and very 
mischievously hampered by the new custom dues. In consequence 

of this some houses are seeking other markets, and as a result I 

hear of a fair trade being done with Canada in general steel. 

For best cast steel the Americans must perforce come to 
Sheffield, They cannot produce it themselves, so that whatever 
the duty may be, it simply recoils upon their own heads, 

Bessemer steel remains in immense demand, and those firms 
whose facilities for producing this article are large are hardly able 
to meet the calls made upon them from the home market, from 
the Continent, and several colonies. This material seems yearly 
to be in greater request, and is being applied to the manufacture 
of articles of all kinds, the bulk of which there can be no doubt 
never entered into the calculations of its clever inventor, Bessemer 
rails and tires, with crucible steel crossings, axles, and other 
railway permanent way and rolling stock requisites, are being 
largely turned out at Sheffield, Parkgate, Penistone, and Elsecar, 
From West Yorkshire I hear there is not a great amount doing 
there in merchant iron, except at a few leading establishments 
such as Bowling, Lowmoor, and Kirkstall Forge, but that prices are 
fairly maintained at the recent reduction. 

On all hands it is felt, and I may say expressed with much 
emphasis, that the coalowners and merchants ought to reduce 
their prices so as to set the iron and steel trades at liberty, It is, 
however, of little use arguing the matter. If the ironmasters 
think they are being ill-treated they should combine thi hout 
Great Britain, a mode of procedure which would speedily bring 
the price of coal down. 

The file, saw, and edgetool trades are yet well employed on home, 
American, Canadian, Australian, German, and Russian account. 
There is also a fair demand for engineers’ touls for this country and 
for exportation. The various branches of the cutlery trades are 
moderately busy, but the profit is but limited, and competition 
keen, especially in —_ = markets, Formerly the Uni States 
were the great markets for our cutlery, but now, owing to modern 
appliances and increased enterprise, we are pretty well independent 
oF any one market. If one fails there is plenty of other ground to 
be worked up. Electro-platers and the Britannia metal trade are 
well occupied. They are not choked up with orders just now, 
having in most cases worked off the more urgent ones, and es 
doing a steady paying trade with the various large towns in Scot- 
land, England, and Ireland, and with France, Germany, Australia, 
America, and one or two British colonies. The men in this trade, 
or rather a portion of them, are moving for an advance of 15 per 
cent, There is no variation in the prices of either steam or house 
coal and coke. During last week the South Yorkshire and West 
Yorkshire coalowners have conferred with Mr, Wardell, the Go- 
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vernmentinspector, and have appointed a committee to draw up the 
special rules required under the Mines Regulation Act. 

The fire at the Darfield Main Colliery is extinguished, and is 
believed to have done less damage than was at one time feared. 
The brickwork of the shaft is in good condition, and as soon as the 
new head gear is erected pumping will be commenced. 





NOTES FROM SCOTLAND. 
( From our own Correspondent.) 


THE GLASGOW tRON MARKET—THE MALLEABLE IRON TRADE— 
THE MINERS’ WAGES AND THE PRICE OF COAL—THE EXPORT TRADE 
TO GERMANY—CLYDE ENGINEERS’ STRIKE —MACHINERY FOR 
THE West INDIES—STRIKE NEWS—AN UNPLEASANT COMMER- 
CIAL DISCLOSURE. 

For a week previous to Friday last the warrant market had been 

gradually declining, until on that day it showed a fall of 10s per 

ton on the week. The market continued dull while this fall was 
taking place, but this week there has been a revival of business, 
and prices have run up from 3s. to 5s. It cannot, however, be 

said that business is anything like active. In my last report I 

had to announce @ reduction of makers’ iron, which became pretty 


pany, will probably see that it would be to their advantage 
to get a footing in the largest iron making district in the 
world. It is certain that any railway —— which would 
compete with the North-Eastern would be welcomed by the iron 
trade of Cleveland. If another railway is brought into the district, 
and the proposed docks are constructed, it is not too much to 
prophesy that in a few years the large tracts of land on both sides 
of the Tees, in the neighbourh of Middlesbrough, will be 
covered with ironworks of every description. 

The finished iron trade is in a healthy condition. Within the 
last few days a firm in the Middlesbrough district has obtained an 
order at remunerative prices for 10,000 tons of rails. Railway 
accessories are in demand, and the inquiries for all kinds of 
castings are numerous. Plates are quoted £12 to £'2 10s.; rails, 
£11 5s. to £11 10s.; and bars, £11 per ton. 

There is a strike among the puddlers at the Moor Ironworks, 
Stockton, which shows that the Board of Arbitration fails to ac- 
complish that which its advocates set forth as its greatest claim, 
viz., the prevention of strikes. A week ago the puddlers com- 

lained that the coals for their furnaces were bad, and they re- 

used to work. On Saturday last the proprietors of the works, 
Messrs, Shaw, Reay, and Johnson, summoned forty-one puddlers 
for leaving their work without having given notice. The case of 
one man was heard, and the magistrates find him 17s. 6d, The 





general, and it will be seen from the subjoined quotations that 
some of the brands have since slightly receded :—G.M.B., No. 1, 
102s. 6d.; No. 3, 92s. 6d.; Gartsherrie, No. 1, 120s.; No. 3, 
97s. 6d.; Coltness, No. 1, 125s; No. 3, 97s. 6d.; Summerlee, 
No. 1, 120s.; No. 3, 105s ; Carnbrae, No. 1, 195s.; No. 2, 95s ; 
Langloan, No. 1, 125s.; No. 3, 10%s,; Calder, No. 1, 125s.; No. 3, 
92s. 6d.; Glengarnock, No. 1, 110s.; No, 3, 95s ; Eglinton, No. 1, 
100s.; No. 3, 92s. 6d ; Dalmellington, No. 1, 102s. 6d.; No. 3, 
97s. 6d ; Carron, No. 1, 130s.; Shotts, No, 1, 120s.; No. 3, 97s 6d.; 
Kinneil, No. 1, 120s.; No. 3, 100s, The shipments, in which there 
was a decided improvement last week, are less this week by 1690 
tons, and show a decrease on those of the corresponding week last 
year of 1029 tons, there still remaining, however, a total increase 
for the present as compared with the past year of 30,817 tons, 
The figures for the week ending November 23rd were 9750 tons, 
The quantity of pig iron imported at Grangemouth from Middles- 
brough last week was 930 tons, a very 8) uantity in compari- 
son with former times. No marked change ) the better has yet 
occurred in the malleable iron trade, and many of the works are 
not able to do more than half-time, orders being scarce and not 
much work in hand. A further fall in the price of coal seems to 
be what is particularly wanted to afford a stimulus to this depart- 
ment of the trade, and this will, in all likelihood, shortly take 
place. Some days ago it was reported that coalmasters were to 
make a general reduction in their prices, but the movement has 
hitherto been deferred. The export trade from the Firth of Forth 
to the Continent is exceptionally inactive, the importers of coal 
and iron into Germany and other parts of the Continent bein 
determined to withhold their orders as much as possible unti 
further reductions in prices take place. 

The operative miners are aye to realise that they must 
yield so far to the pressure of the times. At a mass meeting of 
delegates from the different districts in the West of Scotland, 
held in Glasgow this week, it was resolved to submit to a reduc- 
tion of wages to the extent of 1s. per day, on account of the fall 
in the prices of coal and iron. It was at the same time agreed 
that, should the employers attempt to carry out their proposed 
reduction of 2s. per day, there would be a general strike. The 
men employed at the Lochgelly’s Iron and Coal Company's pits 
have resolved to leave their service if a reduction is carried out ; 
in the Motherwell collieries, on the other hand, the miners have 
quietly submitted to a reduction of !s. per day. 

Since the failure of the conference between the men at present 
on strike in the Clyde engineering trades and their employers no 
furmal advances have been made by either side in a representative 
capacity ;yout three or four of the employers have conceded the 
full demands of their workmen, and the latter have returned to 
their work. Among those who have come toan agreement are the 
North British Railway Company’s works both at Glasgow and Edin- 
_burgh, and negotiations are pending between several of the large 
shipbuilding firms and their workmen. Although they are not so 
busy as they were at the commencement of the year, the ship- 
builders have «a large number of orders on hand, and the 
strike will be a at disadvantage to them, as well as to 
the operatives, and its termination in one way or another 
cemnot be much long-r deferred, The firms engaged in con- 
structing machinery for the West Indies have been prett 
fully occupied for some time, but they are now getting we 
through with their orders, and shipments are being u.ade almost 





daily. 

The Edinburgh operative juiners have given notice to their 
employers that they desire an advance of 1d. per hour on their 
wages, to commence in the beginning of March, It is understood 
that, although they ask a penny, they will be content to accept 
one-halfpenny per hour to avoid a strike. The Edinburgh printers 
are still out, and some of the employers are making strenuous 
efforts to fill their offices with non-society men. 

A great deal of damage has been done to shipping by the gales 
that prevailed a few days ago, and several Glasgow vessels have 
been lost. 

Some disclosures of a rather unpleasant nature were made at a 
meeting of the Canadian Copper Pyrites and Chemical Company 
(Limited), held in Glasgow on Tuesday, In the course of a dis- 
cussion which followed the reading of the report of the company’s 
-state of affairs, it was stated that one of the directors had sold 
800 shares before the allocation was made, at a profit of from 20s. 
to 50s., the shares having been transferred to a couple of clerks. 
Several gentlemen present demanded the retirement of this direc- 
tor, but it was that the exposure would serve the object of 
the shareholders equally well, bm the proposal was not pressed. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: The market firmer: Scarcity of 
railway trucks: The finished iron trade—StTRIKE OF PUDDLERS 
At StocKToN-~HARTLEPOOL HARBOUR—COAL, COKE, AND IRON- 
STONE—TYNESIDE—BARROW-IN- FURNESS, 

As might be expected at this season of the year, there is very 

little change in the state of trade. Week after week the iron 

market at Middlesbrough has been growing flatter, but on Tues- 
day there were signs of firmness. No. 3 is still being sold for less 
than 100s. per ton, prompt delivery. Makers continue to say that 
the quotations are above this figure, but they fail to produce any 
proof that they are now getting a higher price for this quality of 
iron. The time is at hand when the prices realised will be truth- 
fully stated, and the efforts of interested parties to doctor the 
market will be frustrated. All the blast furnaces are fully occu- 
pied, and the demand for pig iron to meet the absolute requirements 
of consumers is good, I hear againof great complaints of the scarcity 
of railway trucks. The North-Eastern Railway Company, having the 
whole of the Cleveland traffic in their own hands, ought to accom- 
modate to the fullest extent the trades from which they derive so 
handsome a revenue. The company say they cannot get trucks 
made which they have ordered. Why should. they have been so 
1ong in ordering? They see how the Cleveland district is develop- 
ing, and why do they not keep in advance of it? I firmly believe 
that this great district will never be efficiently served until there 
is a competing railway on Teesside. Now that steps are being 
taken to obtain powers for constructing extensive docks at a cost 
of quarter of a million of money near Middlesbrough, some of the 
= railway companies ought to see the golden opportunity they 

ave of lending a helping hand to a scheme which, if carried out, 
will make the Tees one of the chief ports of the kingdom. The 

London and North-Western, or the Midland way Com- 





r ing cases stand over until to-morrow (F:iday), Why{was this 
case not referred to the Board of Arbitration? 

In the coal and coke trade there are indications of a. fall in 
prices. The pitmen are working very well. 

The yield of ironstone in Cleveland continues to be very large, 
although amongst the men there is considerable dissatisfaction 
about their univn, Satisfactory progress is being made with the 
new mines which are being opened in the Brotton district. 
w@In Tyneside there is great activity in the ironworks and engi- 
neering establishments and shipyards. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

REDUCTION OF WAGES AT ALL THE IRON AND COAL WORKS IN 
SouTrH WALES AND MONMOUTHSHIRE: Proposed reduction, 10 
per cent, -RESULTS OF HIGH WAGES—BUSINESS OF THE WEEK— 
LESSENED DEMAND FOR IRON ORE—MONMOUTHSHIRE TRADE— 
ABERDARE — Kppw VALE — TIN-PLATE TRADE — REDBROOK 
Works—NEATA TRAMWAY—NEW CARDIFF STEAMER— FALL IN 
THE PRICE OF BITUMINOUS COAL—STORMS, AND THEIR EFFECT 
ON THB COAL TRADE — COLLIERS’ RASHNESS — LEAVING WORK 
WITHOUT NOTICE — SALES OF MINERAL PROPERTY — NUMEROUS 
ACCIDENTS. 


My surmise respecting a coming r-duction of wages has been 
realised, and more suddenly than I expected. On Tuesday an 
important meeting of the ironmasters of South Wales was held at 
Cardiff, when it was resolved to issue notice of reduction on the 
1st of December. This notice will continue a month, so that on 
January the 1st the reduction will come into force, and it is very 
certain that the amount will not be under 10 per cent. My im- 
pression was that the figure would be 20 per cent., as it was inti- 
mated that when the blow did fall it would fall heavily. 

The experience of all men who have had anything to do with 
iron and coalworks during the past twelve months is that high 
wages do not yield either the greatest amount of benefit or happi- 
ness to men or masters. High wages have ‘‘ shunted ” a great deal 
of business away from South Wales, and proved a great calamity to 
the men by inciting them to extravagance and dissipation. It now 
remains to be seen how much better a moderate price for iron and 
a moderate wage will act. I have hopes, 

There has been a fair amount of business done this week. 
American rails still keep the mills going somewhat briskly, 
but books are beginning to wear a doubtful appearance, 
few entries being made, and those not of the most satisfac- 
tory kind. Ironmasters have their work for the next month 
cut out for them. I question if all can give full time 
unless new business can be done, and since coal for coking 
has not fallen sufficiently, and present wages are good for 
the next four weeks, no sensible reduction of price can well be 
made until January. Rails are now quoted at £10, and even 
below. Iron ore continues to come in, but in diminished 
quantities, from Greece and Spain. Some ironmasters I know 
could carry on a large busi for six ths without importing 
a pound weight more than they have, so it is very evident that the 
ore trade will be slack for a time, and prices must go down 
sensibly if any business is done. 

Rhymney Works have turned out a large quantity of rails for 
Libau this week, and Tredegar for Rio de Janeiro, Gadly’s, 
Aberdare, exported 717 tons of rails to Cienfuegos. 

Ebbw Vale figures weekly in the export line, and, if rails and 
bars are slack, sends off a considerable quantity of coal; but a fair 

t of rail busi still occupies this well-managed establish- 
ment. The tin-plate trade is looking up a little, though there is 
much scope for improvement, Last week the Redbrook Tin-plate 
Works were started after undergoing extensive’alterations, Mr. 
James Jones, of Risca, erected the machinery in a most creditable 
manner. The repairs of the engine were carried out by Mr. John 
Jones, of the Pontymister Foundry. It is now capable of drivin 
two mills and two pairs of cold rolls. One mill has been sta: 
and works well. 

The Neath tramway movement is going ahead. Notices are now 
out to the effect that — will be applied for to construct tram- 
ways commencing inthe parish of Cadoxton-juxta-Neath, &c. &c., 
and serving the towns of Neath, Briton Ferry, and their neizh- 
bourhoods. I shall expect to see other towns in Wales follow the 
example. Another iron steamer has been built for a Cardiff firm. 
The builders are Richardson and Co., of Stockton-on-Tees, 
Owners, Byrne and Co., Cardiff. It is of 140-horse power; 
cylinder of 28in, and 56in. diameter; 36in. stroke, with 
pressure of 65 lb. Dimensions are as follows: —- 259ft, 
length over all; length B.P,, 250ft.; breadth, 32ft ; depth 
of hold, 21ft. 6in.; tonnage O.M., 1257 tons; gross N.M., 1480 
tons. The engine is on the compound principle, by Holmes and 
Co., of Hull The mae shown by the steam cval proprietors 
has been followed, though more tardily, by bituminous coalowners. 
At Newport and Swansea this week there has been a fall in price of 
2s. per ton. Coal quoted at 26s. until lately is now 24s.; at 
Merthyr bouse coal is 22s. The severe storms have had a preju- 
dicial effect on the output of coal, and as at all the ports the 
majority of vessels have been weather bound, loading and clearing 
have fallen off, and this has a. retarded work at the pits, 
Another instance of the rashness which has caused our great ex- 
plosions occurred lately. On Tuesday, at Aberdare, Elias Davies 
was charged with removing the gauge from his safety lamp in order 
to light his pipe. He was seen to do this in the pit. Defendant 
was sent to prison for three weeks without the option of a fine. 
Colliers are increasing their peculiarities. At the same police 
court five men were charged with leaving their work without 
notice. It was shown that in some cases defendants had 
left Bedlwyn Colliery after working a time, and then gone 
to work at Forchneol, returning after a while to their 
old colliery, thus appearing to be occupied at both places. 
In one case the defendant was proved to have been 
drunk three weeks. The plea set up was. that the stalls in 
Bedlwyn Colliery were unfit for working in, and a remand was 
granted to ascertain this. At Merthyr Tydvil three men were 
fined 40s, each on Saturday for neglecting work. A bituminous 
coal tract in the Ely Vale is for sale. The Ystradfawr mineral 
property will be put up for auction shortly. The numerous acci- 
dents occurring are the subject of comment in all quarters, The 
autumn has passed without any great accident. No Ferndale or 
Gethin explosion has desolated the colliery hamlets, but the 
aggregate of losses by single accidents must be very consider- 











able. Fatal accidents have occurred during the last few days at 

Duffryn Colliery, Cwmneol, Rhondda, Abernaut, and at - 

yng Swansea. In the last named case death was caused by 
ing the gas in an old heading. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


TRADE AT JARROW—BRITANNIA IRON ComPANy (LIMITED)—THE 
STEAM TUG OWNERS OF THE TYNE—THE PONCE (s.s.)—THE PREs- 
TON TowN CoUNCIL AND RAILWAY AMALGAMATION—THE LIN- 
COLNSHIRE IRON TRADE— WHITEHAVEN SHIPBUILDING COMPANY 
—LAUNCH OF A SCREW STEAMER — STREET TRAMWAYS. AT 
Braprorp — LauncH AT NortH Hy_TuN—TR&ADE IN THB 
BakROW-IN-FURNESS DISTRICT. 

Business in Jarrow and Hebburn keeps in a tolerably vigorous 

condition, Messrs. Palmer and Co. have launched one sbip of 

450ft. in length for Messrs. Guion and Co., of Liverpool. Her 
sister ship is partly plated, and she will be launched shortly. 

Seven ships are to do in the yard, and there are others to 

follow. The North-Eastern Railway Company are building a 

goods station at Jarrow. 

In the course of a few days the prospectus of the Britannia Iron 
Company (Limited), Middlesbrough, will be before the public. 
At these works there are 120 puddling furnaces. 

On Saturday Messrs. Batey, Whitfield, and Re d, representing 
the steam tug owners of the Tyne, had an interview with the 
members of the Northumberland Steam Coal Association at New- 
castle, with regard to the recent advance in the price of small 
coals. ‘The interview was long, but unsatisfactory. A deputation 
from the steam tug and coalowners will wait upon the River Tyne 
Commissioners, on Thursday, when it is anticipated that a very 
full discussion will be entered into. But the owners of steam tugs 
have made up their minds to seek sources of supply independently 
of the present arrangements. 

Messrs. Bowdler, Chaffer, and Co., of Seacombe, have launched 
an iron screw steamer of 850 tons, built for Messrs. W. White and 
Co., of Liverpool, and intended for their lorto Rico line of 
steamers. Upon ss the ways the vessel was named the Ponce. 
Her machinery and boilers are being constructed by Messrs. James 
Taylor and Co., of Birkenhead. Both vessel and machinery have 
been superintended by Mr. W. Glover, consulting engineer, of 
Liverpool. 

he Lreston Town Council are taking preparatory steps to 
oppose the amalgamation of the London and North-Western with 
the Lancashire and Yorkshire Railway Company. 

The iron trate in North Lincolnshire is in a flourishing state, 
there being plenty of demand for pig iron. Messrs. Daws, of the 
Milton and Elsecar Works, in Yorkshire, have two fu:naces in 
blast at their Trent works, and another will, it is expected, be 
blown in next week, in addition to which they are erecting four 
new furnaces. Messrs. Cliff have four furnaces at work, and have 
taken the Micklefield Colliezies, near Lee:!s, so as to furnish their 
own coke. Two more furnaces are being tuilt by the Lincoln- 
shire Iron Smelting Company. A large quantity of coke is being 
sent from the South Yorkshire coal-tields, and the wagons are 
returning laden with iron ore. The West Yorkshire Iron and 
Coal Company, near Wakefield, are drawing most of their sup- 
plies from this district. \ 

A screw steamer has been launched frm the building yard of 
the Whitehaven Shipbuilding py me She is schooner rigged. 
220ft. long. 28ft. in width, with a depth of hold of 21ft. 9in., and 
hasa ing capacity of about 1490 tons, She is to be fitted with 
engines of 110-horse power nominal, by Messrs. J. Jones and Sons, 
of Liverpool. 

It is pro to lay down street tramways in Bradford. 

Messrs, Osbourne, Graham, and Co. have launched from their 
yard, at North Hylton, an iron screw steamer of 1550 tons burthen, 
and of the following dimensions :—220ft. long by 30ft. beam by 
17ft. depth of hold, with the deck raised forward 2ft. She is built 
with long, full poop topgallant forecastle, will be schooner rigged, 
and will be fit with compound engines of 110-horse power 
nominal, by Mr. Martin Samuelson, of Hull, This vessel has been 
built to the order of Mr. R. M. Hudson, of Sunderland. 

In the Barrow-in-Furness district the iron market is not so busy 
as it was some weeks since; orders are neither extensive nor 
plentiful, nor is there a ready disposition on the part of consumers 
to enter into contracts. The prices of iron are declining, but 
there is no appreciable reduction in the price of coal, and very 
little in the price of ore. Some of the establishments are favour- 
ably situated as regards the working of their own pits, which are 
producing ore of quality, and containing a high percentage 
of iron, while other establishments have to purchase the raw 
material at present prices ; this fact, coupled with the dearness of 
coal, renders it almost impossible to work yg) oo tovery great 
advantage, or with reasonable remuneration. e steel wire trade 
and the iron shipbuilding trade are amongst the most Pas 
branches of industry in the north-west of England. The finish 
iron trade of West Cumberland is in a good condition. New steel 
works are just being put in operation in Carnforth and at Work- 
ington. 
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PRICES CURRENT OF TIMBER. 
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THE GHIZEH BRIDGE. country. The work belongs to the industrial monuments 
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| some excellent engines and boilers for steam launches, and they 


On the next page will be found an engraving, prepared | 
from a sketch made on the spot, showing a handsome new 
bridge across the Nile, which has just been completed for | 
the Egyptian Government by Messrs. Shaw and ‘Lhomson, | 
of Leadenhall-street, and their colleague, Mr. John Dixon, 





by which Ismail Pacha will be best remembered, and it is | are well finished. Spanish workmen are, however, badly paid, 
by the personal attention he gives to the development of | four shillings and sixpence being considered excellent wages for 


the resources of his country, the extension of his railways, 
the improvement of the means of communication, and the 
education of his people, that he has earned for himself the 
position he so justly occupies in the estimation of England. 


engineer and contractor, of Laurence Pountney-hill. The 
| No one in Europe works more assiduously ; few can bring 


details of the swing are shown in the engraving above. 

In furtherance of the vast improvements which the en- | to the discharge of their duties a keener intellect or a more 
lightened policy of the present ruler of Egypt, his High- | matured mind ; not many possess in a greater degree that 
ness Ismail Pacha, has inaugurated, it had become absolutely | cool, calculating, patient determination that, like judicious 
necessary to connect the city of Cairo with the fertile and | audacity, is the sure key to success, As Englishmen mark 


populous district on the opposite banks of the Nile, a dis- | the development of such a career English confidence is 


trict lying between the river and the Pyramids, embracing | 
the town of Ghizeh itself, innumerable villages, large and | 
small, the palaces of the Viceroy at Ghizeh and{Ghizereh, | 
and those of some of his principal 
nobles. 

Some two hundred years ago the 
erratic and invading Nile flowed past 
Cairo in one grand unbroken stream. 
The accidental sinking of a_ native 
felucca or barge laden with stones 
caused the formation of a sandbank. 
This sandbank, silting up, gradually 
increased in size, and in time became 
dignified by the name of the Island 
of Ghizereh, which is now some four 
or five miles long and more than a 
mile broad. Down each side of this 
island flowed an arm of the noble 
river. On the shore opposite the 
suburban palace of Kasir-el-Nil 
stands that of Ghizereh, best known 
to European visitors by the gorgeous 
festivities celebrated there on the occa- 
sion of the marriage of the eldest 
daughter of the Khedive, or what 
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we in England should style the 
Crown Princess of Egypt. Close to 


this spot a bridge of boats was for 
some years in existence to accommo- 
date the teeming traffic, which float- 
ing structure gave place early in the 
present year to the permanent bridge 
of Kaser-el-Nil, constructed by a 
French company and French engineers 
during three years of labour. 

Meantime the western arm of the river had been ren- 
dered passable by the thoroughly Egyptian expedient of 
throwing dams across it, on the tops of which dams the 
roads were formed. But old Nilus would not tolerate such 
restraint, and, threatening to burst his bonds and widen 
his bed by washing down the palaces and quay-walls that | 
bordered his sole remaining channel, it became imperatively 
necessary to bridge over as rapidly as possible and reopen 
the old waterway. 

Time being an object, the work was confided to English 
hands, and with a result that seems fully to have justified | 
the confidence thus reposed. The plans, designs, and ar- | 
rangements were, we believe, matured by Mr. Dixon, the 
engineer, and submitted to the approval of Mr. Fowler, | 
as chief consulting engineer to his Highness the Viceroy. 
An active commencement with the works was made in the | 

eginning of January of the present year. By June | 
sixteen cast iron cylinders, 88ft. long and 8Sft. Gin. | 
in diameter, had been sunk in the bed of the river, 
and six smaller cylinders had been fixed. By September 
1700 tons of ironwork had been manufactured and sent 
out from this country, transshipped up the Nile, and placed 
i position ; the masonry and concrete were completed, the 
Swing space was turned round on its axis by the aid of 
One man, and in November the finished structure was 
finally handed over to the intelligent young Prince who 
presides as chief of the Public Works Department in | 





gypt. 
This bridge belongs to the class of works which benetit a | 
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gained, and where English confidence re there English 
capital flows, blessing alike him who gives as well as him 
who receives. 
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the best of them, though probably the authorities have their 
| reasons for it, since to judge from appearances an Englishman 
| would do nearly twice as much work per diem as an average 
Spaniard ; there can be no question, however, but that they have 
improved wonderfully both in shipbuilding and engineering of 
late years. The whole of the workshops are well arranged, and 
stand on a large area of ground, and a great quantity of work 
could be turned out per week with the aid of good and perse- 
vering workmen. The steam sawmill is a fine one, much better 
than those of our dockyards, the machinery being of the best 
English manufacture.” 





THE METEOROLOGICAL Soctety.—The first meeting of the present 

' session was held on Wednesday evening, the 20th ult., at 
25, Great George-street, Westminster, by kind 
rmission of the Institution of Civil Engineers ; 
r. Tripe, president, in the chair. Seven gentle- 
men were elected Fellows of the Society, and 
the names of five others. for admission were 
read. The chief paper read was ‘‘ On the Storms 
Experienced by the Submarine Cable Expedition 
in the Persian Gulf on November Ist and 2nd, 
1869,” by Mr. Latimer Clark, F.M.S. The peculi- 
arity of these storms was the suddenness with 
which they burst over the vessels. The first 
occurred about 9 o’clock on the evening of 
November 1st; the hurricane was so violent that 
the ships became unmanageable, and the cable had 
to be cut and buoyed. The temperature fell 
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THE SPANISH NAVY. 

Tue following information concerning the progress of ship- 
building and engineering at Ferrol will go far to show that 
Spain, at all events, is not a naval power to be much feared at 
present. As far as we remember, however, Mr. Reed is not 
afraid of Spain. Our correspondent writes :— 

“The state of shipbuilding and engineering at Ferrol Arsenal 
seems to indicate the disturbed state of the country. The late 
insurrection has not improved matters, and it is impossible not 
to be struck with the listlessness of the workmen. The Spaniards 





| are now finishing an ironclad which, compared with our large 


and comfortable vessels, sinks into insignificance. Her armour 
plates were made at Sheffield, from templates sent there, and, 
probably for convenience of transport, they are of small area 
compared with those usually manufactured for our ‘own iron- 
clads. She seems to be a copy of the Vittoria, a Spanish ship 
built on the Thames. On inspecting the workshops, one is 


struck with the large amount of machinery of all kinds of | 
English manufacture, the majority of it by Whitworth and Co. | 


and Nasmyth. The boiler shop is not a large building, and it 
needs but a casual glance to see that the boilers in process of 
building approximate closely in design to those of English and 
French manufacture. There are two large pairs of marine 
engines in course of construction in the erecting shop ; they are 
of 500 and 1000 nominal horse-power respectively, and of the 
double trunk type, as manufactured by Messrs. Penn and Son, 
of Greenwich, and have been in course of construction for four 
or five years, under the direction and manipulation of English- 
men, who have now nearly all left the arsenal. There is also a 
pair of marine engines of French manufacture undergoing 
repairs. 


| render the working parts as difficult of access as possible, and to 
give the maximum weight of metal for their power. There are ' 


The chief aims in their design evidently have been to | 


nearly 30 deg.; the tempest of lightning and 
thunder was on a scale of great grandeur and 
beauty, the flashes averaging thirty or forty per 
minute, and the roll of thunder was incessant. 
The hurricane, after lasting two hours, changed 
to a gale from the E. and 8.E., which by morn- 
ing had subsided into a calm, The next day, 
the cable having been spliced up, paying out 
had scarcely commenced ois notice was received 
that another violent storm was on its way down 
the gulf. At three o'clock black clouds were 
seen rising, and at 3.52 the storm burst forth 
with the same suddenness and fury as on the 
previous night. Being daylight many pheno- 
mena were observed which were missed the 
night before. As the clouds approached they 
gathered into a peculiar form resembling the 
cap of a large mushroom, extending across the 
heavens from one horizon to the other. The 
lower edge had a rounded and wrinkled margin, 
but was very sharply defined; the surface 
was composed of innumerable similar strata, as if melted 
| pitch had been poured out and allowed to a! in numerous 
| cakes, each rather smaller than the one below. The squall was 
seen approaching, as under its influence the sea became one dead 
level of creamy foam, When the squall struck the vessels the 
thermometer fell at once from 81 deg. to 53 deg.; torrents of rain 
swept the decks, accompanied with continuous thunder and light- 
ning. After two hours the wind changed into a gale followed by a 
calm. It was noticed that the barometer was unaffected on both 
occasions till the last moment, but as soon as the storm arrived it 
rose two-tenths of an inch and fell ~~ as it passed over. The 
electrical instruments were not at affected during the storm. 
An interesting disoussion followed, in which the president, Dr. 
Mann, Messrs. Scott, Parkes, Walker, Casella, Eaton, and Symons 
took part, The other papers read were “On the emg of 
Southland, New Zealand, in 1871,” by Mr. C. R. Martin, F. S.. 
and “ On a Self-registering Tide Gauge and Electrical —g = 
by Mr. H. C. Russell, B.A., Government Astronomer, Sydney. 
Mr. Scott, F.R.S, by invitation of the president, gave an account 
of the proceedings at the meteorological conference held at Leipsig 
in August, and stated that the organ of the conference and of the 
| arrangements for the proposed congress at Vienna next September 
would be the Journal of the Austrian Meteorological Society. He 
also informed the meeting that a complete Eng translation of 
the report of the proceedings would be purchased a after the 
appearance of the German original, and would be published by the 
Meteorological Committee as one of their non-official papers. 








. BEDFORD, one of the joint committee for freeing Kew and 
o . bridges, states in the Daily News that the committee have 
already freed Kingston Bridge, Staines Bridge, and Walton Bridge, 
and have agreed to purchase Kew Bridge at a cost of £57,000, 
which they will throw open, toll free, in a ve few weeks. The 
| limited amount the committee is authorised to raise will not 
enable them to do more At present. 
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MESSRS. HOWARD AND BULLOUGH, ENGINEERS, GLOBE WORKS, ACCRINGTON. 
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WINDING ENGINES. 


Most of our readers must be familiar with the ordinary type 
of winding engines used throughout Great Britain, One, or 
perhaps two egg-ended boilers, roughly made and badly set, 
supply steam to a coarsely constructed beam engine, which, 
working at a slow speed, drives a couple of flat rope drums. In 
some cases the engines are of great power, and, being well made, 
are fairly economical and efficient ; but as a rule this class of 
machinery is of the rudest kind, and the consumption of fuel 
is enormous. In Staffordshire we have known it run to as much 
as 301b. of coal per horse per hour. So long as coal possessed 
little value at the pit’s mouth, such machinery was admissible ; 
but nothing, we think, shows more strongly how great is the 
stimulus afforded by the increased cost of fuel to the production 
of economical steam machinery than the desire now manifested 
by colliery proprietors to adopt something much better than the 
winding engines heretofore in universal use. Within the last 
twelve months Messrs. Robey and Ca., of Lincoln, have practi- 
cally established a totally new branch of trade, which promises 
to attain very large proportions, solely in the manufacture of a 
novel class of winding engine, which is simply an adaptation of 
the ordinary portable engine to winding machinery. During a 
recent visit to Lincoln we saw what we believe to be the largest 
semi-portable engine ever constructed, under steam for the first 
time ; and the inquiries which we made, and the answers which 
we received, led us to believe that the step taken by Messrs. Robey 
in supplying improved winding machinery, would furnish matter 
of no small interest to a large number of our readers. Through 
the courtesy of the firm, who placed their drawings at our 
disposal, we are enabled to publish this week a two-page illustra- 
tion showing the great semi-portable to which we have referred, 
with its winding drums and gear. 

Messrs. Robey’s first operations in the construction of winding 
envines were conducted on a moderate scale. It was found to be 
convenient to have a portable engine for sinking operations which 
could be removed when the pit was sunk, and ordinarily portable 
engines were used for this purpose. After a time, however, it 
was found that larger engines could be employed with advantage, 
and larger engines were supplied. The power rose from eight- 
horse to twelve, fourteen, twenty, thirty, and lastly, in the engine 
we illustrate, to forty-horse-power ; and to give some idea of the 
importance of the trade already being done in these engines, we 
may state that within a comparatively recent period Messrs.. 
Robey have supplied semi-portable winding engines to the Trent 
Mining Company, the Talysarn Slate Company, the Black Boy 
Colliery Company, the Chilton Coal Company, to the Earl 
of Durham’s collieries, to Messrs. Stobart and Co., Messrs. 
Pears and Co. Mr. John Lisleman, the Tiverton Iron- 
stone Mining Company, the New Beldon Lead Mining 
Company, and the Boscaswell Tin Mines. The 40-horse 
engine we illustrate is for Messrs, Joseph Pease and Partners, 
West Collieries, near Darlington. This list will, we think, 
suffice to convince our readers that we have not exagge- 
rated the importance of the innovation effected by the Lin- 
coln firm. Nor is it to be supposed that the engines in question 
are used temporarily ; on the contrary, they are as much part 
of the regular plant as the ordinary beam engine and egg-ended 
boiler. 

Having premised so much, and proved that semi-portable 
engines are really superseding the old-fashioned winding engine, 
we have next to consider what are the grounds for adopting 
what is really a very radical and thorough-going change in col- 
liery plant. We have gone very thoroughly into the subject, 
and we believe the facts stand thus. <A semi-portable winding 
engine, with its tubular boiler, costs more money than the old- 
fashioned engine and boiler ; but then the new type requires no 
foundations, no setting for the boiler, and no brick chimney. If 
we include these items—and they cannot be disregarded—the cost 
of the two classes of engine is very nearly equalised. The smaller 
sizes of the new engine, indeed, say up to 20-horse power, require 
no foundations of any kind, while the larger sizes, as will be seen 
by a glance at our engraving, require little or none. Again, 
much time must be lost in the erection of a beam or horizontal 
engine, boiler andchimney ; whereas, the semi-portable, once on 
the ground, can be got to work in a few days, and this is an 
advantage of very considerable importance. But the principal 
points in favour of the new system are the ease of manipulation, 
and, above all, the economy effected in the consumption of 
fuel. There is, in many cases the saving in the first place of a 
stoker, as with the smaller sizes of engines the whole ma- 
chinery is so compact that one man can both fire the engine 
and attend to his winding gear. This advantage, however, 
disappears with the larger engines, and, therefore, we do not 
attach much importance to it. It is indisputable, however, that 
these engines running at a much higher relative speed to the 
load than is the case with the long-stroke fixed engine usually 
employed, the attendant has the winding much more under 
control, and the engine can be started, reversed, and the load 
stopped in any position with the greatest ease. It has been 
found in practice, indeed, that but a short time is necessary to 
convert any intelligent, inexperienced man into an efficient 
engine tenter. As regards economy of fuel, it is obvious that 
there can hardly be any comparison drawn between the new and 
the old type of engine. The former has jacketed cylinders, in 
which high pressure steam is largely expanded ; the latter has a 
large cylinder unjacketed, frequently not even lagged, in which 
low pressure steam is worked almost at full stroke. As regards 
the boiler again, we know that the boilers generally used with 
winding engines do not evaporate more than 61b. of water per 
pound of coal, The multitubular boiler is certain to do 7} Ib. 
On the whole, the multitubular boiler alone ought to effect a 
saving of 20 per cent. in fuel. But one of the special advan- 
tazes the semi-portable possesses over the fixed lies in the fact 
that winding does not go on continuously, but is intermittent. 
Very often a winding engine works for one minute and stands 
for five, or sometimes even longer. During all this time the 
cylinder of a fixed engine is cooling, and radiation, and conse- 
quent loss of heat, is going on from all surfaces ; and granting 
that both classes are equally well protected ‘by non-conducting 
material, yet some heat must be lost, and the big machinery 
will suffer more than the smaller in exact proportion to the 
greater extent of its surfaces, The jacketed cylinders are, on the 
other hand, always kept hot, and the loss is confined to the 
small quantity of steam condensed in the jacketing. 

_ Again, owing to the quick ht produced by the exhaust 
in the chimney of the locomotive boiler, a much inferior, and, 
therefore cheaper class of fuel can be used. For instance, Messrs. 
Robey and Co. have informed us that a 20-horse power semi- 
portable engine, which took the place of a 30in. cylinder Cornish 
beam engine, is now, and has been for some time past, working 
almost entirely with the refuse from the ash pits of the Cornish 
boiler previously used, which refuse had, during a number of 
years, accumulated until it formed a large heap. But an ounce 
of fact is worth a bushel of theory, and we have been supplied 





with proofs that the Robey engine now running at the Boscas- 
well Tin Mine dves its work with just one-sixth of the fuel con- 
sumed in the performance of the same duty by the large beam 
engine which it replaced. 

In all that we have written on this subject we have endea- 
voured to keep ourselves strictly to facts, and it will be seen, we 
think, that, remarkable as the results obtained from the new 
engines may appear to some of our readers, they are really in one 
sense not remarkable at all. The old type of engine was and is 
so outrageously bad and wasteful of fuel that it is no very 
wonderful achievement to beat it completely. We have no 
intention of asserting that Messrs. Robey’s engines are marvels 
of economy. What we do mean to assert is that they are very 
well made engines, with small jacketed cylinders, running at a 
high piston speed, and supplied with steam by boilers of a kind 
well known to be economical, Such engines cannot fail to be 
better than those they are intended to supersede. Much credit 
is due, however, to Messrs. Robey for the skill with which they 
have adapted the portable engine to mining purposes, and for the 
energy with which they have fought their way in spite of preju- 
dices of the most adamantiue character. We hope that what we 
have written may induce colliery proprietors to examine for 
themselves into the merits and demerits of a system of winding 
and hauling which in our opinion possesses intrinsic advantages 
which cannot fail in the end to render it popular. 

We may now turn to the details of the system, and these 
cannot be better exemplified than by the engine we illustrate, 
the dimensions of which are so great as to dwart all other engines 
of the portable type—even Fowler's huge 30-horse power plough- 
ing engines made for Mr. Campbell—into insignificance. Although 
nominally of 40-horse power, the engine can no doubt work with 
ease up to 200 indicated horse-power. The boiler is, indeed, 
larger than that of an ordinary locomotive, as will be seen when we 
state that it is 17ft. 9in. long over all, and 4ft. 4in. in diameter 
outside the largest ring. The fire-box is enormous, being 
4ft. Gin. long by 3ft. 7in. wide, the grate area being thus 15°8 
square feet. The boiler has 64 tubes 3in. diameter and 10ft. long. 

The cylinders are 14in. diameter and 2ft. stroke, and the 
piston speed will be about 800ft. per minute. The cylinders are 
cast in one with the jacket. Two cheek plates of wrought 
iron run from the cylinders to the crank shaft, which is of fag- 
goted iron, with slotted out cranks. The crank shaft bearings 
are carried on a kind of saddle—shown to an enlarged scale in 
the drawing—in such a way that they can slide on the saddle, 
the entire strain being taken by the cheek plates, and none by 
the boiler. The saddle carries a descending step or stirrup, in 
which is mounted as shown, one bearing of the winding drum 
shaft ; the other end is carried on a bearing mounted on ashlar 
masonry—the only work of the kind required. The drum shaft 
supports two winding drums, either of which can be driven by 
an intermediate clutch worked from the driver's platform by the 
handle A ; both may be thrown out of gear when required. The 
crank shaft communicates motion to the drum shaft by a pinion 
of thirty-six teeth 3}in. pitch and Sin. wide on the face, which 
gears into a wheel of seventy teeth on the drum shaft. 

The drums are made with cast iron ends, in halves, bolted 
together. The ends are hooped with English elm 3in. thick, to 
take the brake straps, which are worked by the lever C, the lever B 
actuates the link motion as shown. The bodies of the drums 
are of wrought iron plate, 2ft. wide, and 5ft. diameter. The 
ends of the drums are bushed with gun-metal. The brake 
levers, worked by the foot, gain ten to one. 

The forward end of the boiler is carried on a cast iron 
pedestal, which serves as a tank. The boiler is fed by two 
force pumps, one on each side, on the constant action system, 
and a portion of the exhaust is used to heat the feed. 

We shall only add the workmanship of the engine leaves 
nothing to be desired, and reflects no small credit on the firm, 
and Mr, Richardson their manager. 








THE INSTITUTION OF CIVIL ENGINEERS. 
November 26th, 1872. 
Mr. T. HAWKSLEY, President, in the Chair. 


THE paper read was ‘‘On the Aba-el-Wakf Sugar Factory in 
Upper Egypt,” by Mr. W. Anderson, M. Inst. C.E. A narrative 
was first given of the manner in which Mr. J. Easton, M. Inst. 
C.E., had been invited by H. H. the Khedive to report on his 
sugar estates, and the consequent ordering of the factory that 
formed the subject of this communication. The position of Aba 
was described as 120 miles south of Cairo, and about two miles 
west of the Nile. A general sketch followed of the* ordinary 
methods of converting cane-juice into sugar, clarifying by lime 
only, or with the bisulphite of lime also, concentrating in the 
rudest manner in open pans and concretors, or, as at Bene Mazar, 
a neighbouring factory erected by Messrs. Eastons and Anderson, 
in the more perfect double and treble action tubular concentrators 
working in vacuo, with filtration of juice and syrup through animal 
charcoal, granulating at the atmospheric pressure, or in vacuo, and 
curing by centrifugal machines. 

The immediate subject of the paper was divided into three parts, 
(1) A general description of the process of manufacture. (2) A 
detailed description of some of the machinery designed expressly 
for the new process. (3) An investigation of the chemistry and 
physics of the manufacture. It was mentioned that Mr. G. Ogston, 
analytical chemist, had carried out all the necessary chemical 
investigations before the new process was adopted, and had sub- 
sequently visited Aba and determined the percentages of various 
sugars produced, 

Under the first head it was explained how the juice delivered 
from the cane mills was raised by a centrifugal pump into the 
steam clarifiers, was then caused to boil, treated with sulphurous 
acid gas, neutralised by milk of lime, run down into subsiders, 
decanted when clear, and passed through steam concentrators, 
from which the syrup flowed into tanks, whence it was sucked up 
into the vacuum pans, boiled to grain and let down into wagons. 
The sugar was next empticd.iato coolers, was thence passed 
through mixing mills, and was finally cured in centrifugal 
machines. The scum from the clarification was placed in hydraulic 
presses, to separate the juice carried away by it. The steam 
generated from the juice was collected under 3 lb. to 6 1b, pres- 
sure, and was used to boil the vacuum pans, and to work the steam 
engines driving the vacuum and water pumps, centrifugal machines, 
and mechanics’ shop. 

Under the second head the four cane mills were minutely de- 
scribed, They were of the three-roller class, with rolls 48in. in 
diameter, 5ft. Gin. long, and driven in a manner totally different 
from anything hitherto attempted. The main features of the new 
~~ of gearing were that the mill pinions were nearly double 
the diameter of the rolls, that the power was distributed through 
a large number of pinions, so as to permit a greatly increased 
width of bearing face on the teeth, and that alterations in the set 
of the rolls did not affect the working of the wheels. The cane 

ills were actuated by double cylinder condensing or Wolff beam 
engines, with reversing motions, and supplied with steam by four 
Cornish multitubular boilers. Indicator diagrams taken off the 
engines, and the known evaporative powers of the boilers, were 
shown to agree in assigning sixty-eight indicated horse power to 
each set of crushing machinery. 

The raw juice tank with its double set of strainers, the centri- 
fugal juice pumps and engines, and the sulphurous acid producing 





apparatus and pumps, were next described. The twelve clarifiers 
with copper bottoms and steam jackets held 450 gallons each, and 
were heated by steam at a pressure of 601b. Experiments had 
been made on them, and they were found to transmit, per differ- 
ence of 1 deg. of temperature per square foot of heating surface 
per hour, 260 and 219 units of heat in warming water and juice 
respectively, and 606 and 521 units in evaporating. 

The subsiders, twelve in number, were plain cast iron tanks of 
the same capacity as the clarifiers. They were fitted with sliding 
Appold overfiows for decanting, and with scum and wash-out 
valves. The scum and subsidence were collected in two tanks 
from which, by means of hose, they were run into bags placed in 
two hydraulic presses. These had inverted cylinders, were double 
acting, and were worked by the ordinary water supply of the 
factory, giving a total pressure of 2} tons, which was found to be 
sufficient to separate the juice from the solid scum. 

The clarified juice at about 160 deg. temperature was concen- 
trated in five trays of novel construction. The lower part of each 
tray consisted of ‘a steam boiler, 23ft. by 6ft. by 124in. deep, from 
the bottom plate of which hung 467 water pipes with internal cir- 
culating tubes, the whole set over a suitable furnace. The upper 
plate of the boiler formed a copper tray Gin. deep, the surface 
augmented by 495 brass nozzles, and covered in by a semicircular 
sheet iron dome for the purpose of collecting the steam generated 
from the juice, which in flowing over the tray lost 57 per cent. of 
its volume, and was concentrated from 10 deg. to 21 deg. Beaumé. 
Experiments made with one of the trays at the Erith Ironworks 
were found to give 271 units of heat in warming and 491 units 
in evaporating water per difference of 1 deg. per square foot 
of surface per hour, and a capacity of evaporation equal to 
148-horse power. 

The four boilers supplying high pressure steam to the clarifiers 
and centrifugal machines were of 50-horse power each, and were 
externally fired for the convenience of burning megass. They were 
fed chiefly by the condensed steam from the clarifiers, and could 
be supplemented by the cane mill boilers when required, by means 
of a connecting steam pipe. 

The five vacuum pans were each 10ft, in diameter and 9ft. Gin. 
high, of 370 cubic feet capacity, and were worked by the steam 
generated from the juice in the concentrators, The vacuum 
pumps, four in number, were each 28in. in diameter, with a length 
of stroke of 1ft. 104in., and were arranged under the beams of a 
pair of condensing engines having cylinders 29in. in diameter, and 
a length of stroke of 5ft.; they were supplied with steam at a 
pressure of 3 Ib., also from the concentrators. A similar pair of 
engines, supplied with steam from the same source, drove the 
main lay shaft which actuated the mechanics’ shop and the centri- 
fugal curing machines. These engines had indicated 28-horse 

wer and §0-horse power respectively. The coolers and crystal- 
in were all of cast iron with external flanges, The centrifugal 
machines had baskets 30in. by llin., and were driven under the 
floor of the curing house, in groups of six, from counte: ts 
actuated by the main lay shaft, each machine being put in motion, 
or stopped, by hand gear attached to its casing. 

The buildings of the factory consisted of a wrought iron skeleton, 
composed of girder-shaped columns, placed 20ft. apart, and con- 
nected by arched roof rafters, on which were laid iron purlins and 
corrugated galvanised roofing. The intervals between the pillars 
were filled in with 12in. brickwork, into which iron windows and 
doors were introduced as required. Travelling cranes on overhead 
rails ran over the cane mills and vacuum engines. The dimensions 
over all were 481ft. Gin, by 155ft., and 38ft. high, with a totalarea 
of 45,162 square feet. 

The water supply was derived from the Ibrahimia Canal; the 
engines and vacuum pans drawing their own injection, while the 
high service was supplied by double-acting pumps on the centri- 
fugals’ engines, which raised the water into a tank, having a 
capacity of 14,000 gallons, placed on the top of a water tower 42ft. 
high. The factory was lighted by gas produced in a small gas 
works of 250 lights near the mill. 

Under the third head the property of sulphurous acid gas in 
bleaching and arresting fermentation was alluded to. Its use for 
sugar making had been patented as early as 1838, and many times 
afterwards ; but peed. 5 very economical as regards cost, it had 
met with little favour, the reasons for which were given. The 
success of the Aba factory was traced to the circumstance that it 
was the first constructed expressly for the use of sulphurous acid 
combined with extremely rapid, concentration, The quantity of 
sulphur and lime used, the latter as compared with the neighbour- 
ing factory of Bene Mazar, was then examined, and a comparison 
of the new and old, but hitherto most perfect system of manufac- 
ture, showed that the raw juice was converted into syrup in two 
hours at Aba, against six hours at Bene Mazar. ; 

Mr. Ogston’s experiments to ascertain the yield of sugar were 
then described, and the results contrasted with those of factories 
in Demerara and New South Wales, showing that under the new 
system there was a much larger return of first white sugars, and 
a much smaller yield of molasses than in other methods of manu- 
facture. 

Interesting investigations were then made as to the degree of 
concentration necessary in the evaporators to supply steam 
enough to boil the vacuum pans and to furnish the power required 
for curing. It was shown that, by evaporating 57 per cent. of the 
juice, the desired results should be, and actually had been, 
obtained. The total power necessary to work the mill was then 
computed, and, taking into account the work done by the steam 
from the juice, it was shown that there remained 20 lb. of dry 
megass available for the evaporation of every cubic foot of water. 
The efficiency of megass was shown to be about one-half that of 
coal, and it was argued that by the new system~the manufacture 
might be carried on without the aid of coal at all, The cost of 
the mill was then dwelt upon, and contrasted with that of Bene 
Mazar, showing that there was a saving in capital outlay of 23 per 
cent. on machinery and about 11 per cent. for stock of animal 
charcoal, besides the heavy annual charge for revivifying the latter 
and supplying the loss by waste. In conclusion it was claimed 
that on the score of high yield of first sugars, small percentage of 
molasses, economy of Sak aineticliy of manufacture and lowness 
of first cost of machinery, the new process of sugar making pro- 

ised to become a substantial success, 

Acknowledgments were made for the gracious manner in which 
his Highness the Khedive had given permission for the prepara- 
tion of the paper, for the assistance rendered by Mr. H, C 
Anderson, Assoc. Inst, C.E., engineer-in-chief of the paper-mill’ 
of Cairo, and the sugar factories of Aba Bene Mazar and Malatea, 
and for the services of the resident engineer of Aba-el-Wakf, 
Mr. Cheesman, Stud, Inst. C.E., under whom it had been erected 
and put to work, 





Soctety oF ENGINEERS.—The annual dinner of the Society will 
take place at the City Terminus Hotel, Cannon-street, on Monday, 
the 16th inst., at six o’clock p.m. 

A New Export.—The ship Miltiades, bound for London, has on 
board a shipment of 100 tons of bone dust prepared for exportation 
in an altogether novel manner, and one which promises to come 
into extensive use. The manufacture of bone dust and other 
animal manures has greatly increased in Melbourne since meat- 
preserving operations commenced. By means of strong pressure 
the crushed = are moulded into cakes of 6in. square and 3in. 
thick, something like flooring tiles, each cake weighing a little over 
6 lb. These bone-dust tiles are just adhesive enough to admit of 
their being handled freely, thrown about like bricks if necessary, 
and are yet so free that when required for use they can readily be 
crushed or melted by the application of a little hot water. A ton 
weight of the manure measures twenty-six cubic feet, and contains 
352 of the cakes, If the a per Miltiades is well 
received, the export of comp bone dust will ——_ prove 
a valuable addition to the commercial resources of the colony.— 
Meliourne Argus, 
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LANCASTER AND BULLOUGH’S COOL AIR 
DRYING MACHINE. 


WE illustrate this week at page 379 a very ingenious and novel 
apparatus for drying sized warps, recently introduced to the trade 
by Messrs. Howard and Bullough, of the Globe Works, Accring- 
ton. The principle will be understood in a moment, steam pipes 
being used to dry currents of air blown through the yarn by the 
fans shown very clearly in the engraving. Certain very important 
advantages are claimed for the machine, which we give as follows 
in the makers’ own words :— 

(1) Machines always in motion—We do not stop the 
machine, but oe it on a slow speed, to perform the operations of 
doffing, or changing the weaver’s beam, cutting lappers off, 
putting lease bands in, and the like. It results from this slow 
motion that we can substitute the wood roller in the size box, 
which is constantly getting out of order and has frequently to be 
renewed by a copper one, and still be free from any liability of the 
yarn baking to the squeezing rollers, inasmuch as this baking 
cannot take place when those rollers are kept in motion. Being 
able to use two copper rollers, we slide the backmost one a shade 
larger than the other, and we drive them both by the side shaft, 
thus taking every particle of strain off the yarn and getting the 
size into the yarn equally ; two results which it will be seen are 
impossible to attain with the wood squeezing roller. 

(2) Breaking of yarn much diminished.—Ry placing the 
draw roller X in front of the opening m & instead of 
behind them, as heretofore, the tension of each thread from A 
to B is ony | equal, and, as a consequence of this equality of 
tension, much less breakage of yarn takes place than when the 
draw roller is where it is generally placed, viz., behind the rods. 
When the draw roller is in the latter position the state of tension 
of the yarn from A to B depends entirely on the surface of the 
weaver’s beam, and as this is invariably furrowed or ridgy, the 
state of the yarn from it to the furthest opening rod is correspond- 
ingly tight and slack, Thus the tight threads, or those 
corresponding to the ridges of the beam, are liable to be broken by 
being overstrained ; while the slack threads, or those corresponding 
to the hollows on the surface of the weaver’s beam, are liable 
to break, because they have not sufficient tension on them to 
enable them to open, 

(3) Uniformity in speed of yarn passing through the 
machine.—The speed of the draw roller X determines the speed 
of the yarn passing through the machine. The draw roller being 
driven independently of the yarn from the first motion shaft at a 
uniform speed, it follows that the speed of the yarn is uniform 
also, and therefore every given length of yarn remains the same 
length of time in the size, and is under the influence of the drying 
process the same length of time. The result is a uniform absorp- 
tion of size by the yarn, and a regular state of dryness without 
any attention from the sizer. The ordinary way of regulating the 
speed of the yarn and the time of drying by cone drums, dimi- 
nishing the speed of the weaver’s beam as it increases in diameter, 
is very imperfect, When so regulated the rate at which the yarn 
travels varies as much as 20 per cent. from the empty to the full 
beam. The sizer, therefore, requires to be constoatig on the alert 
to correct the imperfect regulating of the cones by hand, which, of 
course, can only result in irregular sized and dried warps. In the 
mode we adopt, whatever speed is given to the draw roller, the 
yarn has the same speed, and this speed remains the same until 
wilfully charged, as it may be at any moment and without 
stopping the machine, by using the slow motion and slipping one 
of the pinions on the boss C out of, and another larger or smaller 
in, gear. 

(4) All strainis taken off the yarn.—The copperrollers D, E, and 
the draw roller X are so adjusted that what the former give the 
latter takes, and no more. ence there can be no strain between 
them. The weaver’s beam being driven by friction, takes only 
what the draw roller X gives out, and the beam is made any 
hardness required by the revolving presser F, which it will be seen 
rests on anti-friction bowls, and may be lifted off and another of 
a different width put on with the greatest ease and quickness. 

(5) There being no cone drums, straps, or strap fork, traversing 
worm, &c., under the headstock as in ordinary machines, our 
machine becomes simpler than any machine hitherto made, not- 
withstanding its many extra properties. But the room available 
to us under the headstock which has been hitherto occupied with 
machinery we turn to a new purpose. By referring to the 
engraving it will be seen that the yarn is conducted to and from 
the size-box beyond the space usually occupied by the cylinders 
almost to the weaver’s beam. Thus by appropriating this space 
which our other improvements have given us, and by arranging the 
yarn in the manner shown, we are enabled to act on the yarn over 
a space of 600 square feet with currents of warm or cool air. The 
air is warmed by passing steam through the top series of pipes G, 
which are laid between the sheets or layers of yarn. The bottom 
series of pipes H is warmed by the condensed water flowing from 
the top series, and, as the outlet of these pipes is contracted or 
opened at I, more or less warmth circulates through the pipes. 

The range of pipes, however, is purposely made so extensive 
that when the steam and water have circulated through them the 
whole of the sensible heat has been abstracted from the steam, and 
afterwards from the condensed water ; thus one great advantage 
is derived over the cylinder drying system. In these pipes we can 
use up all the heat from the d water, b , owing to 
the great length of time the yarn is acted upon by the currents of air 
excited by the fans, we require only a very low heat, not more 
than that of a summer’s breeze, In a cylinder, on the other hand, 
it is necessary to get rid of the water the moment it is condensed, 
otherwise the surface is not hot enough to dry, and the cylinders 
become too heavy ; hence a very great deal of heat is carried away 
by the condensed water in all cylinder machines, We find, by 
most careful testing, which we shall be glad to repeat in the 
presence of any one who doubts it, that we use only about one- 
sixth of the steam for drying purposes that a cylinder machine 
uses. It is a secondary advantage, though still one not to be 
lightly thought of, that we are free from all the objections inci- 
dental to the use of cylinders, such as the liability to blow up, of 
the internal buckets to get out of order, the risk of damage in 
transit and fixing, the use of reducing, safety, and vacuum valves, 
and steam traps or condensing boxes, and the costly and cumber- 
some steam trunks, the latter being unnecessary, as no steam 
arises from the yarn, 

But these advantages, and the saving of steam as well, though 
important of themselves, sink into insignificance when compared 
to the advantage of the yarn weaving better. There is not the 
slightest room to doubt the fact itself. Weavers, overlookers, 
managers, visitors—all agree as to the superiority of the warps, 
and the superiority is so palpable that none dispute it. While we 
are confident this snperiority is due in a great measure to the use 
of cool air instead of cylinders for drying, we are equally confident 
that, to our other improvements, which have been already 
detailed, must be attributed a large share in the results obtained. 
Owing to the order in which these improvements were made, 
those already described were in operation previous to the mode of 
drying by air, and the superiority of the work done was indispu- 
table, and as a consequence these improvements were in very 
extensive demand, so much so that we had applied them during 
the last nine months tv almost every machine we have made for 
England, America, France, and Germany, and other makers under 
our licence had made some also. These improvements, however, 
supplemented by the cool air drying, have rendered the superiority 
of the work done, as compared with that of the cylinder sizing 
machine, much more marked. Not only does the yarn weave 
tougher, but it opens better, owing to the agitation which the 
curents of air make amongst the threads between the size box and 
the weaver’s beam, a distance, when the course of the yarn is 
measured, of about 110ft. This agitation, which is continued much 
longer than in the ordinary cylinder machine, has the effect of 
breaking up the yarn, and of separating one thread from another 








very ually, so that, when the yarn comes to the opening rods, 
it is disintegrated and yields easily and without breakage to the 
opening process. 

The warps also feel much softer, and this is doubtless caused 
by the heat applied to dry them not being sufficient to bake the 
size into a hard shelly substance, and it has been found that the 
harness or healds last much longer with such warps than with 
cylinder dried warps. We do not believe there is much, if any, 
advantage in drying with air unless it is cool or merely warm. 
Heat, applied in whatever shape, whether in the shape of air or in 
the shape of heated metallic surface, is injurious, inasmuch as in 
one case, as well as the other, the moisture inside the thread is 
suddenly converted into vapour and must burst its way out, and, 
in doing so, starts the fibres in all directions and makes the yarn 
rough. Great heat also, however applied, bakes the size into a 
hard, sharp, shelly substance. The principle we have adopted is 
to act on the yarn over a at space and at a low temperature, 
thus giving the moisture plenty of time to escape without dis- 
turbing the fibres, and avoiding such a heat as would make the 
size on the yarn sharp and brittle, in which state it cuts the 
9 crumbles off from the yarn, and weaves short instead of 
tough.” 

We may add that the length of the machine from K to L is 
24ft. 2in.; the length of the creel from M to N is Sft. 1lin.; and 
the width of the machine from O to P is 8ft. Sin. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





AERO STEAM ENGINES, 

Srr,—My attention has been drawn to a letter by Col. Holland 
appearing in your number of the 22nd inst., in which, commenting 
on Professor Rankine’s ‘‘ Remarks on the theory of air and steam 
engines,”’ he cites some brake trials made August 3rd and 4th, 1869, 

Having been engaged professionally in conducting these trials, 
I may state that the results given are strictly accurate, and to my 
mind go towards confirming the general soundness of Professor 
Rankine’s reasonings, so far as regards that class of heat engines 
known as air or combined air and steam engines. 

Whether the employment of any special proportion between air 
and feed-water injected into the boiler is more beneficial than any 
other special proportion, seems to me hardly the question to be 
considered ; the main point, after all, is whether, firstly, a fair 
application of the combined air and steam on existing good non- 
condensing commercial engines results in the attainment of a com- 
mercial gain ; and, secondly, whether an engine can be turned out 
on this system, which, without having too much material in labour 
to obtain a given result, i.¢., without being too cumbersome and 
costly, can rival in economy the performance of a first-class con- 
densing engine working high pressure steam, of course expan- 
sively. If this can be done a wide field is at once opened for the 
employment of such air or combined air and steam engines, 

The results in preventing incrustation and prolonging the life of 
boilers are sufficiently important in themselves to deserve consi- 
deration irrespectively of the tion of fuel y ; but the 
colonel should bring forward a fair statement of facts on this head 
instead of contenting himself with a mere general statement. 

Jas, C, Amos, 

West Barnet Lodge, Lyonsdown, Chipping Barnet, 

Nov. 28th, 1872. 








LAUNCH ENGINES, 

Srr,—I find in your issue of this week a letter from a Mr. 
Mackay on the subject of launch engines, which I suppose is 
intended as an answer to one which I addressed to you some three 
or four weeks ago on the same subject. 

I have read the letter in question carefully over more than once, 
and I must confess that I have failed to find any cause to alter my 
opinion on the engines noticed, and as I see Mr. Mackay has tried 
to answer my clauses seriatim, I will do the same with his; but as 
a preface, would remark that there is an old and true saying, 
** None are so blind as those who won’t see.” 

I quite fail to perceive what there is discreditable to me as an 
engineer in quoting the words used in THE ENGINEER with refer- 
ence to this design, and I think it hardly a gentlemanly thing for 
an utter stranger to say. I do not deny that the system of dupli- 
cating the valve rods would strengthen it by helping to resist the 
pull of the links ; but I again state that as a valve rod guide, by 
which is understood something to take the heavy wear off the 
gland, it would be found of little benefit. The statement that the 
guide bushes are sunk in a separate piece of metal is true enough, 
but it is none the less true that no provision is shown for taking 
up the wear, for the mere fact that the bushes are separate would 
lead one to suppose they were to be taken out and replaced when 
they at last had become so bad as to be unbearable. As to side 
play, I believe that every one but Mr. Mackay will agree with me 

that when circular bushes become much worn, 
thus, that the width, a, will be a good deal wider 
than the diameter of the bar; at least all worn 
bushes that I have seer. sliding on round bars have 
been so. I think I am quite justified in calling 
a set-off motion, in which the guides are in five 
pieces and the crossl six, plicated. I 
is true that the plane is the most difficult surface to get up 
true, but it is easy to get it up approximately correct, and 
when set to work it *. no tendency to deviate from the truth ; 
but with round bars the opposite is the case, as the particles of 
metal on the centre line receive more than their share of work. 

I find, on referring to the illustration, that the cover is neither 
8in. by 12in. nor Yin. by 13in., but Sin. by 13in., so that Mr. 
Mackay is as far out as I am there ; the remainder of the sentence 
seems to indicate that Mr. Mackay is a believer in ‘* making clean 
the outside of the cup and the platter,” and leaving the inside to 
take care of itself. 

I am sorry Mr. Mackay does not understand English, When I 
talk about taking off tallow cups, I mean what I say, and to do so 
it would be necessary to pull down the piping. As to his sugges- 
tion about going 1000 miles with Gin. cylinder it s s for itself. 
How Mr. Mackay would propose to make the middle joint without 
taking down another length I don’t know. Perhaps he will tell us. 

Mr. Mackay emphatically denies that it would be necessary to 
take down the piping to take off the covers. If he means to knock 
the lubricator off he may manage it, but I don’t see how unless, 

I would here remark that the piping is admirably contrived so 
as to allow all condensed water to run into the steam chests. I 
am quite at a loss to understand the sixth clause, for, after apos- 
trophising my eyes, Mr. Mackay makes the following statement :— 
** He fails to notice the impossibility of the links being thrown 
full over, while the handle is shown in mid position.” What 
authority he has for that statement he best knows himself. As to 
the lead, I still believe it excessive, as, if the link is working at all 
near the centre, the lead angle will be very large. I do know the 
advantage of cutting off moderately sharply, but at 300 revolutions 
fail to see the benefit of such excessive travel. Perhaps Mr. Mackay 
does not know that, ceteris paribus, the power required to work a 
valve varies as the travel. 

The latter part of Mr. Mackay’s letter shows such extraordinary 
ignorance that I really shall not take the trouble to show him how 
to find the position of the piston for any given lap, but would 
advise him to study some good book on valve gear. 

In conclusion I would ask that, as this is to be my last commu- 
nication on this subject, you will excuse its length. 

FRANK ALLEN, 

13, Melville-street, Lincoln, Nov. 30th, 1872. 








STEAM POWER IN SPAIN. 
Sir, —Your paper having « great circulation abroad, and as steam 





power is much on the increase in Spain, and the universal cry is, 
what is the consumption of fuel? I venture to think the following 
information may be of use to your Spanish readers. One of the 
engines under my care is a 30-horse condensing engine, manu- 
factured by the Reading Ironworks Company (Limited), which 
drives ten pair of 3ft. Gin. mill stones, two smut machines, two 
grain-washing machines, two screens, four silks, one deep well 
pump, lifting 10,000 gallons of water per hour, one ice-making 
machine, with pumps, hoists, &c. The consumption of fuel, 6 Ib. 
per hour nominal horse power, or 1 owt. 2 qr. 20 lb. per hour— 
Spanish coal from the mines at Cordova, a coal very inferior to 
English and Welsh. 

The great advantage in this engine is the simplicity of the ex- 
pansion gear, which can be momentarily adjusted to suit the con- 
sumption of steam for any number of stones that may be required. 

I shall be most happy to show the engine to any of your Spanish 
readers that may require steam power. 

W. H. CAMMELL, 

Steam Flour Mills, Malaga, Spain, Nov, 20th, 1872, 


THE PRIZE FOR SAFETY VALVES. 

Sir,—In your issue of the 22nd November last you called atten- 
tion to your readers on the prize of £100 for safety valves, offered 
through the editor of the ‘* Nautical Magazine.” It there states 
that form of particulars for guidance of competitors was to be 
applied for of the editor of that paper. I have made several appli- 
cations for one, but without success ; and as I intend competing 
for the same, and have my drawings ready to forward them, but, 
of course should not like to do so till I know into whose hands 
they are going into, and more particulars respecting the affair, 
may I take the liberty of asking you to be kind enough to obtain 
a copy of the rules for me and forwarding it to me by > of 

rost ? . h 
, Brooksfield Engine Works, Hunslet-road, Leeds, 2nd Dec., 1872. 

[We publish our correspondent’s letter, and beg to assure him 
that we possess no greater facilities for obtaining the particulars 
he requires than he does.—Ep. E.] 





MARINE ENGINES, 


Srr,—I have just read aletter in THE ENGINEER on marine engines 
in the navy and elsewhere, written by an engineer whose nom de 
plume, ‘* A. W.,” I think a good one, in so far that ‘A, W.” ma 
mean all wrong. He lets me down, and no mistake. However, 
go down like a large cylinder, lowered by ‘‘ Weston’s differentials ;” 
there is a great amouat of noise, but no harm done, Still he 
might have left out that cutting remark about my letter savouring 
of oil can, I am not an oil can engineer, so it don’t matter. I 
would have been annoyed, though, if he had charged me with 
being an ink bottle one. His experience is no doubt more valuable 
than mine, because he tells us it is dearly bought ; I never bought 
mine ; tout au centraire, I have always been paid pretty well whilst 
shipping it. It may be that “‘A. W.” looks at cylinders from a 
point of view I have not written about. I know all about bad 
casting and bad designs, perhaps more than “A, W.” Heis not far 
wrong when he tells us there are a great many bad cylinders put 
on board ship, but that fact does not interfere with my opinion, 
which is that nearly all cracked cylinders aremade so by mismanage- 
ment in working the engines. I agree with ‘A, W.” that there are 
many cylinders which will not crack even when they receive a 
large amount of bad treatment. I have seen ~- engines worked 
on the hydraulic principle—when priming badly—bumping and 
banging in a way to make an engineer afraid. Still the cylinders 
stood it. But in that case there was no unequal expansion, the 
engines had been ay wy | warmed through. ‘‘A, W.,” in a ha 
sort of way, calls on the shade of James Watt to supply him wit 
some information about a saving factor for unequal expansion. He 
may be all right in his demand, but I fancy even the shade will 
be a shade too knowing, and not commit himself. I think I had 
better drop “‘A. W.” here; he seems to be a gentleman quite able to 
take care of himself. His idea about making cylinders in halves 
is a strange one ; perhaps it is good ; if so he ought to go the entire 
animal. Why not have cylinders something like a beer cask? I 
hold the opinion that it is the duty of a marine engineer to stud 
his engines so as to be able to explain why they don’t work well, 
and also how he cracked the cylinders. He ought to study them 
well, find out their bad or dangerous points, and nurse them a 
bit in that direction. It is his duty to make them go all right, 
not to be able to explain why they don’t. I won’t say any more 
in this letter; my engineering may be all right, but I have no 
chance with ‘A. ye The man who would fling an oil can at 
you in one argument might try a shovel next time. Mac, 


MACKENNA’S VICE. 


Sir,—My attention has es been called to a notice of a patent 
for a vice in your paper of the 15th ult. A. P. Stephens is the 
inventor. Two people may, and very often do, invent the same 
thing; nevertheless, I think A. P. Stephens is rather late in takin 
out his patent. The vice he patents was invented, made, an 
found to be a first-rate one four yearsago. I saw it two years ago, 
The inventor, John McKenna, locomotive foreman at Barriero, 
Portugal, told me when he showed it me he did not intend to 
natent it, because it had been in use so long. I write this because 
i don’t like to see real inventors cut out of their inventions. 
J. McGEorGE, 








THE Temeraire is now to be built as a double turret monitor of 
10,500 tons displacement, 8000 indicated horse-power of engines, 
carrying (if they can possibly be manufactured for her) four 50-ton 
muzzle-loading rifled Frazer guns. 

Hoiporn VALLEY IMPROVEMENTS.—The following statistics 
extracted from a report of the Holborn Improvement Committee 
laid before the Court of Common Council yesterday, show the 
magnitude of the operations carried out. In the Holborn Valley 
improvements seven years have been occupied, seventeen public 
ways destroyed, thirty-two thoroughfares or places altered in plan 
or gradient, twenty contracts entered into, four new streets made, 
four iron bridges built. The following materials have been used : 
20,000,000 bricks, 32,000 yards of concrete, 400 tons of wrought 
iron, 1400 tons of cast iron, and 160,000 loads of earth have been 
removed. It will be conceded that, to have carried through a 
work of such a magnitude at such a moderate cost, and in so 
entirely successful a manner, is worthy of even such a municipal 
body as the Corporation of London, and that to the committee 
and all concerned great credit is due. 

THE Committee on Steel as applied to railway purposes met for 
the first time on November 28th, at Stanhope-lodge, Kensington 
Gore, Mr. John Ramsbottom being in the chair, and the following- 
members being present : Mr. W. Adams, Mr. W. G. Beattie, Mr. A. 
McDonnell, Col. C. 8S. Hutchinson, R.E., Mr. F. W. Webb, 
and Lieut.-Colonel F. H. Rich, R.E., Mr. Cole, C.B., and 
Captain Grover, R.E., uttended the meeting. The committee 
considered the objects and scope of the proposed exhibition, and 
agreed to notify them to the principal manufacturers of steel 
tires, rails, axles, springs, girders, &c. They recommended that 
sufficient space should be allotted to the London and North- 
Western Railway Company for a complete representation of the 
steel products of the Crewe Works, Among the promised objects 
were instanced a curious American steel fire box and a Bessemer 
steel rail 30ft. long, which was in the International Exhibition of 
1862, and has since been continuously used at Crewe without turn- 
ing. It was proposed that specimens of steel which had stood 
work would be peculiarly interesting. The Society of Arts has 
offered a large gold medal for the best specimen of steel in next 
year’s International Exhibition. The committee adjourned till the 
7th January, 1873, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Bovveav, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Co., 11, Unter den Linden, 
VIENNA.—Messrs, Gerotp and Co., Booksellers, 
LEIPSIC.—A.LPHonsE Diirr, Bookseller. 

NEW YORK.—WILiMer und Rogers, 47, Nassau-street. 


— PUBLISHER'S NOTIOE. 


*,* With this week’s number we issue as a Supplement 
No. LIX. of our “ Portfolio of Working Drawings,” repre- 
senting Ferry Steamer Lillebelt, constructed by Messrs. J. Wigham 
Richardson and Co., for the administration of the Danish Govern- 
ment Railways. Each number, as issued by the publisher, will 
contain this Supplement, and subscribers are requested to notify 
the fact to him should they not receive it. 














TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. Mc. C.—We regret that we are unable to advise you. There are several 
machines in the market, but we have no practical experience of their work- 


ing. 
J. R. L.—None of our nien-of-war yet mount 35-ton guns. There ave a 
dozen ready, however. The Devastation will be the first ship jitted with 


em. 

A. P. C. (Filtering Slip).— We are requested to inform this correspondent that 
he can obtain what he requires by applying to Messrs. Needham and Kite, 
Phenix Ironworks, Vauxhall. 

A Constant Supscriper.—A very simple calculation shows that from 
each pound of coal you have obtained about 7500 units of heat ; roughly 
speaking, a pound of steam contains 1200 units of heat, and 1200-7500 = 6}. 
The work done by your fuel is equivalent to an evaporation of 6} lb. of 
water per pound of coal, which is not a very satisfactory result if the coal 


be good. 

A. M.—There is no special treatise on the compound engine, but there is 
scarcely a volume of THE ENGINEER that does not contain articles or illus- 
trations referring to this type of steam machinery. In the later volumes 
especially you will find many illustrations of the best type of compound 
engine. For the vest, Fairbain’s treatise on ** Millwork” will probably 
answer your requirements, 

H. M.—(1) Pole’s treatise on the Cornish engine was published by Weale, 
whose business is now carried by Virtue, High Holborn. We believe the work 
has long been out of print, but it is not dificult to procure copies, at prices 
which vary very much. (2) Will not Greenwell’s treatise on mining suit 
you? The working drawings of the Cornish engine, published in our “ Pos t- 
Solio,” were all reproduced from drawings made on the spot from actua’ 
measurements, and we believe that they ure the best existing exponents of 
the Cornish engine as it is. 

Cuemicus.—The theory of sulphuric acid making is to be found in all syste- 
matic works on applied chemistry. The most recent views as to the only 
part of that theory that remains obscure, viz., the nature of the so-called 
** chamber crystals,” and the part they play in the production of the acid, 
should be sought in some papers in recent parts of several foreign journals, 
For the methods and details of manufacture of the acid upon a great scale, 
reference may be made to Knapp’s ‘‘Chemistry Applied ta the Arts” 
(Bailliere), to Musprett’s “ Applied Chemistry,” Watt's “Chemical Dic- 
tionary,” Wagner's ** Chemical Technology,” and other works of the same 
class, Any work on the subject reviewed by us wnder the head of “ Foreign 
Literature” has had the title and publisher correctly given. 





VENTILATING FACTORIES. 
(To the Editor of The Engineer.) 
Sir,—Would any correspondent kindly inform us what ventilator, o” 
what plan of ventilator, he considers the best for a (five stories) ? 
» H. anv Co, 





TUBES, 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers recommend me a book about the manu- 
facture of brass or other seamless tubes? 
Munich, Nov. 19th, 1872. An OLD Forgian Susscriver, 





PROPORTIONING SCREW PROPELLERS, 
(To the Editor of The Engineer.) 


Sir,— As I have found much difficulty in getting a good rule for fixing 
the pitch of a om peed so as to insure the engines running at the speed 
desired, I will feel much obliged if any correspondent can assist me in the 
matter. I find that most men work from aie, and what did well 
in the “‘ last ship ;” but that is not very satisfactory, and I think some- 
thing more reliable may be had. I have a pair of engines just now of 
100 nominal horse-power, cylinders 50in. and 27in., stroke 33in., working 
pressure 65 lb. I wish the engines to run sixty-five revelutions per 
minute. What pitch shall I make the propeller? It is 12ft. din Pd 
meter. Theshipis pretty full, about 200ft. lon by 28ft. beam ; load draught, 
16ft.; immersed mid area, 440 square feet ; displacement, about 2000 tons. 

Birkenhead, 21st Nov., 1872. ONE IN Want OF A TwISsT. 





SUBSCRIPTIONS: 

Tae Enoineer can be had, by order, from any newsagent in town or count 
at the various railway stations ; or it can, " preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
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b alee oe = see numbers) oe a +» £1 9. Od. 
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i FOREIGN SUBSCRIPTIONS. 

Ta consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive Tuk ENGINEER weekly, and post-free. 

Subscriptions sent by Post-ofice Order must be accompanied by a letter of 
advice to the publisher. 
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ADVERTISEMENTS. 


%e* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is under one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 
payment, 

Apveatisemext caxnot ne InserteD uniess Deviverrp BEFORE 81x 0’CLOCK ON 

‘munspay Evening in nach Wexx. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the isher, Mr. Riche, 
other letters to be addressed to the Bditor of Tux ENGINEER, 163, Strand. 


__== a ______. 


MEETING NEXT WEEK. 

THe InsTiTUTION OF Civit EnoineERS.—Tuesday, December 10th, at 
8 p.m.: (1) Renewed ion upon Mr. Anderson’s paper ‘‘On the 
Aba-el-Wakf Sugar Factory ;” (2) “An Account of the tice and 
— of Irrigation in Northern India,” by Colonel W. H. Greathed, 
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SMOKE PREVENTION. 

Tue last number of the “ Journal of the Royal United 
Service Institution ” contains a very interesting paper “ On 
the Economy of Fuel in Ships of War,” by Mr. T. Symes 
Prideaux. Mr. Prideaux has for many years, as most of 
our readers are, no doubt, aware, laboured energetically 
to secure efficient combustion in steam boiler furnaces; 
and although the paper we have just named does refer 
slightly to other points connected with economy of fuel, it 
is mainly devoted to an investigation of the laws of com- 
bustion in steam boiler furnaces, and the means to be 
adopted in rendering combustion as complete as possible. 
The subject is one of infinite importance to every employer 
of steam power, and it is to be regretted that the “ Journal 
of the Royal United Service Institution” is not so gene- 
rally accessible as is to be desired. We shall endeavour to 
put Mr. Prideaux’s propositions before our readers in as 
condensed a form as possible. 

Mr. Prideaux, after a few general statements, proceeds 
to explain the laws of combustion. We have no exception 
to take to the manner in which he does this; still we think 
that the whole gist of the subject may be put into a some- 
what more compact form than that which he has adopted. 
He refers, as is usual, to the atomic composition of gases, 
and speaks of volumes of oxygen, carbonic oxide, &c., in a 
way which, albeit quite satisfactory to the chemist—or, at 
least, to those possessing some chemical knowledge—does 
not appeal very directly to ordinary steam users. We 
shall put the facts in our own way :—When a pound of 
carbon is completely burned it liberates 14,500 units of 
heat. In other words, 1 lb. of carbon so burned liberates 
heat enough to convert 15lb. of water into steam. In 
practice it is quite impossible to burn the 80 per cent. or 
so of carbon which coal contains at one operation. When 
the furnace is charged with fresh cold fuel that fuel will 
not burst into flame all at once—on the contrary, it under- 
goes a species of distillation. Ordinary coal may 
regarded as containing 80 per cent. of carbon and 
5 or 6 per cent. of hydrogen in chemical combination with 
the carbon, and at low temperatures—less than 800 deg.— 
the hydrogen escapes in combination with carbon as car- 
buretted hydrogen ; but hydrogen at a high temperature 
unites with eight times its weight of oxygen; the result 
is, that the combustion of 1 1b. of hydrogen liberates 
about 60,000 heat units, or four times as much as a pound 
of carbon. Unless eight pounds at least of oxygen are 
supplied to each pound of hydrogen, the carburetted 
hydrogen gas does not burn at all, however high the tem- 
perature, but flies up the chimney with a resulting waste 
equal to about 15 per cent. of the whole fuel. Turning 
now to the carbon, we find that, if enough oxygen be 
supplied, that is to say, 2% Ib. or 12 1b. of air per pound of 
carbon, and if the temperature be sufliciently high, we 
have complete combination, the resulting product of 
combustion being 3%1b. of carbonic acid, or, in modern 
chemical nomenclature, carbonic anhydride. But this 
perfect combination can never be secured at once. A por- 
tion of carbon next the fire-bars unites at once with 
the required quantity of oxygen, and the resulting carbonic 
acid in ascending through the green fuel above it dis- 
solves carbon. The 3%lb. of carbonic acid resulting 
from the complete combustion of each pound of carbon 
next the grate-bars dissolve another pound of carbon, and 
become converted into carbonic oxide, sacrificing in doing 
so 5700 units of heat. Each pound of carbonic oxide then 
represents 14,500 units of heat due to the pound of carbon 
dissolved, and 5700 units of heat absorbed in effecting the 
solution, or 20,200 units of heat in all. To recover this we 
must supply each pound of carbonic oxide with 23[lb. of oxygen 
when it burns with a blue flame and gives out all its heat. 
It will be seen from this that by wasting the carburetted 
hydrogen and the carbonic oxide we can sacrifice, in 
round numbers, about two-thirds of all the heat generated, 
In practice few furnaces are so badly constructed that this 
result always takes place ; but it is also true that under 
ordinary conditions most furnaces send a great deal 
of carburetted hydrogen and carbonic oxide up the 
chimney. The remedy is, of course, to supply sufficient 
air ; but from the very nature of the case it appears to be 
impossible to do this through the bars. The larger the 
supply through them, the larger will be the quantity of 
carbonic acid age em per minute, and the greater the 
quantity of carbon dissolved and carried off as carbonic 
oxide. Air must be admitted above the fire as well as 
through the bars, in order that a suflicient quantity of 
jree oxygen may be supplied to combine with the carbonic 
oxide and reduce it to carbonic acid. The late Mr. C. Wye 
Williams, and many others with him, held that it was proper 
to admit air continuously above the bars to secure complete 
combustion. Ina certain sense Mr. Williams was right, 
but practically he was wrong ; and although complete com- 
bustion may be effected with perforated doors, it is well 
known to every engineer that as a result of the free :.dmis- 
sion of air over the fire, the steaming powers of a boiler are 
reduced although the economic efficiency of the fuel is to 
some extent increased. The reason is this: The air 
admitted carries off heat with it which ought to go to the 
water, the temperature in the furnace and ies is reduced, 
and it is, indeed, quite possible to admit air enough to 
defeat the object in view, because the temperature of the 

may be so lowered thereby that they will not burn. 
fhe great demand for air above the bars occurs just after 
firing. In the first place, because it is only during the 
few minutes after firing that carburetted hydrogen is pro- 
duced ; and in the second place, because just then the 
influx of air through the bars is reduced to a minimum in 
consequence of the increased thickness of the bed of fuel 
through which it has to force its way. After the fire 
has burned clear we are done with the hydrogen, and 
as the fire thins, sufficient air will find its way through the 
bars to secure the combustion of most of the carbonic 





oxide. Under the best circumstances it is probable, how 
ever, that a considerable portion of this gas escapes un- 
burned ; but it is better to submit to this loss than to incur 
the far greater evil caused by admitting air freely at all 
times above the bars. 

In all that we have just written we have expressed 
opinions with which Mr. Prideaux coincides, although we 
have placed the statement of facts in a different form from 
that adopted by him. We have now to explain how Mr. 
Prideaux applies his knowledge in practice. It is well 
known that a great number of inventors have devised 
schemes for admitting air above the burning fuel for a 
limited period, varying, say, between one and five minutes 
after firmg. The great difficulty to be contended with is 
the inherent roughness of the conditions under which 
stoking is effected. It will not do to leave the regulation 
of the air admission to the stoker, as has been abundantly 
proved in practice; nor can any delicate combination of 
automatic mechanism be trusted to remain in order for any 
time in the dust and heat of a stokehole. For about 
twenty years Mr. Prideaux has laboured to produce some 
device which will get over these difficulties, and we think 
we can say, after a personal and careful examination of his 
apparatus, that he has been in the main successful. A por- 
tion of his paper in the “Journal of the Royal United 
Service Institution” is devoted to a description of this 
apparatus, which we shall illustrate in an early impression. 
Its principle may be very easily rendered intelligible, how- 
ever, without drawings. To the inside of the fire-door is 
fitted a perforated false door. The space of a couple of 
inches between the two doors is closed at the bottom and 
two sides. The top is fitted with a light flap of thin iron. 
When this flap is raised air rushes down between the doors 
and through the perforations in the inner door into the 
furnace. When the flap is shut down, no air can enter the 
furnace save between the fire-bars. The door is fitted with 
the simplest conceivable device, by which, whenever it is 
fully opened—as for firing—the flap is thrown up and air 
admitted. In order to retard the falling of the flap, a 
little mercury cataract is fixed on top of the door, and the 
time during which air is admitted is determined by the 
rate at which the mercury can escape from the under 


be| to the upper side of acup. As this cup fills, the air ad- 


mission flap sinks and cuts off the supply of air. There 
is nothing about this apparatus to get out of order, and 
we are unable to see how anything can be simpler or better 
suited to the object in view. ‘The apparatus has been 
tried on a very large scale in the steamship Republic, with 
results of the most satisfactory character, as we have already 
stated.* 

We must refer our readers for a detailed statement of 
the results he has obtained in other cases to Mr. Prideaux’s 
paper. lt will suffice to state here that we believe he has 
solved a difficult problem, in a way upon the whole satisfac- 
tory. Weknow by personal observation that he hascompletely 
succeeded in preventing smoke under difficult circum- 
stances, which is perhaps no remarkable feat ; but he has 
done more than this, for he has succeeded in effecting a 
considerable saving in fuel ‘as well without reducing the 
evaporative efficiency of the boiler. This is a point of very 
considerable importance, as we have shown. Mr. Prideaux 
has brought a thorough knowledge of his subject to bear 
in working out the details of his invention, and this is no 
doubt the reason why he has obtained satisfactory results 
from it. 

CHANNEL STEAMERS. 

Tue financial prosperity of the nation has called a host of 
new companies into existence. Men have sought in various 
directions for investments more lucrative, if not quite 
so safe as Government securities; and there has been 
no lack of ingenious individuals ready to supply what is 
assumed to be a pressing want. Such an opportunity was 
not to be missed by those who wish to see the means of 
communication with the Continent improved ; and, as was 
to be expected, three or four rival schemes for con- 
structing Channel steamers have recently been brought 
more or less prominently before the public. It is not to be 
disputed that the present system of intercommunication 
between England and France is as bad as it can possibly 
be while the services of steamers are retained at all. A 
change for the better is urgently demanded, and, therefore, 
any promised amelioration, provided the promise embodies 
even the semblance of possible fulfilment, is worth notice. 
A glance at the columns of the daily press will suffice to 
show that two principal and in many respects rival 
schemes, are now claiming public patronage. The tunnel 
scheme is, we are happy to say, in abeyance, and the pro- 
posals before the public are for the promotion of companies 
to build and work steamships intended to ply between 
Dover and Calais. One of these schemes is put forward by 
Captain Dicey, the other by Mr. Henry Bessemer. It will 
be understood that the proposals of these gentlemen do not 
include all the plans proposed for achieving a much 
desired purpose ; but they are so far typical, peculiar, com 
prehensive, and prominent, that we may for the present at 
least neglect the consideration, except in a collateral way, 
of all other proposals, and confine our attention to those 
made by Captain Dicey and Mr. Bessemer. 

The defects of the existing Channel steamers may be 
summed up in a very few words. They are too small to 
afford adequate accommodation for passengers accustomed 
to even moderate comfort, and the passengers are always 
sea-sick. Nothing, it is obvious, can be more easy in the 
abstract than to get over the first difficulty. If the ships 
plying between Dover and Calais were large enough 
there would be plenty of accommodatiov for the passengers. 
This is admitted by every one, and accordingly we find all 
the inventors who have turned their attention to this subject 

roposing the adoption of large ships. Unfortunately, 
oy the question is not wholly abstract, because the 
harbour accommodation at Calais is so bad that big ships 
cannot be used, at least in the ordinary way, and we there- 
fore find that a very extensive outlay of money in the 
carrying out of improvements in the French harbour is 
contemplated. The great want at Calais, however, is depth 





* Vide THe Enorseer for October 11th and November Ist, 
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of water, but it is possible that for steamers much longer 
and wider than those now in use the existing harbour 
accommodation might be made to sutlice, provided their 
draught of water did not exceed seven or eight feet. Our 

urpose in writing now, however, is not to discuss the har- 

ur question, but the chances of success, irrespective of 
harbour accommodation, attending the two schemes which, 
for reasons already stated, we have selected for considera- 
tion. We shall suppose that the harbour will meet every 
requirement made upon it by the ships, and so simplify 
matters a good deal. The ships may under these condi- 
tions be made of any size required, and so far overcrowd- 
ing, with all its attendant evils, will be avoided. Thus the 
first objection to the existing steamers—want of room— 
will be disposed of. The question of sea-sickness remains, 
and to this Mr. Bessemer has addressed himself with re- 
markable energy; with what prospect of success we shall 
endeavour to explain presently. First, however, let us 
examine the general features of Captain Dicey’s scheme. 

Captain Dicey proposes, as far as we can learn, to construct 
steamers each of which shall consist of two independent 
hulls, united by cross girders or bridges. The inner sides 
of these hulls are to perfectly flat and perpendicular; 
the outer sides are to be made to a good model. Fancy 
any well made ship of great length and small draught split 
in halves along a plane extending from the stem to the stern, 
and from the lower edge of the keel to the upper surface of 
the deck. Let the halves be then moved 15ft. or 20ft. 
asunder; let the upper works of the halves be united by 
cross girders far above the water, and the whole will give 
an accurate idea of the Dicey ship. She is to be propelled 
by two paddle wheels, one near the bow the other near the 
stern, hung in the space between the half hulls. We 
confess, at the outset, that we are utterly unable to see in 
what the peculiar merits of this craft would reside. The 
idea involved is, we believe, that the compound ship will 
be too wide to roll and too long to pitch; and that, as 
voyagers are only sea-sick because ships roll and pitch, in 
Captain Dicey’s ship sea-sickness will be unknown. The 
width of the ship over all will be 75ft; the length, we un- 
derstand—but we speak subject to correction both as to 
feet and inches—will be about 360ft. It is quite possible 
that such a ship will roll very little, but we have been 
taught hithertothat rolling wasas much aquestion of position 
of centre of gravity as of , and it is not difficult to see 
that circumstances might arise under which Capt. Dicey’s 
ship would roll excessively, not because she was too 
narrow, but because she was too wide. In any case, we 
have no hesitation in stating that in our opinion the in- 
ventor has adopted the worst possible device of several to 
prevent rolling. It may be that there are other advan- 
tages of a totally different character proper to the double 
ship system. If so, we do not know what they are; but 
we do know that there are objections to the system of the 
utmost weight. If any of our readers will take the 
trouble to set out a ship of the kind, and to make a few 
calculations, they will find that the strains to which the 
bridge work, or connecting girders, will be exposed, are of 
the most alarming character. There is no conceivable 
direction which the strains will not take, and from the 
nature of the case they must one and all be dealt with by 
sheer brute force. There can be no such thing as intro- 
ducing a tie 2in. diameter to take a strain in one place 
which, if allowed to go undealt with there, could only 
be met by a bar 4in. in diameter in another place. Of 
course we do not pretend to maintain that Captain 
Dicey cannot get his ships fastened securely together, but 
we do maintain that security can only be secured by the 
use of an enormous weight of iron and at a great expense. 
As to the means of propulsion, nothing can by possibility 
be worse than the location of the paddles, as every engineer 
knows. If great beam is really necessary, then the Channel 
steamer of the future must have it, but the paddles should 
be kept outside the hull, and being placed well forward 
and well aft, where the beam of the vessel narrowed, they 
would little, if at all, augment the width. The floats 
should be fixed at a slight angle with the shaft,so as to 
drive the water away from the sides of the hull, as shown 
exaggerated in the annexed di So much capacity 
would be afforded by the filling up of the unused space 
wasted in the twin ship, and by the abolition of the cross 
bridge girders, that the draught of water might be much 
reduced over anything practicable with the Dicey ship. 
In one word, a boat 360ft. long, 55ft. wide, and drawing 7ft. 
or 8ft. of water, and propelled by two pairs of paddles, as 
far asunder as they could conveniently be placed, would 
be in every respect superior to any double-bodied craft 
which it is possible to construct. 


< = 





Mr. Bessemer’s proposed ship we regard simply as a 
model of misplaced ingenuity. As everyone is acquainted 
with the general construction of his patent suspended 
cabin, it is unnecessary to describe it fully here. It 
will in his proposed Channel ship constitute a splendid 
suspended saloon, 50ft. long, hung amidships, and pre- 
vented from feeling the roll of the ship by hydraulic brakes 
worked by a species of steersman, on whose energy, 
fidelity, and skill, the immunity of the passengers from 
sea-sickness will altogether depend. On the inventor’s 
own showing, Mr. Bessemer has been unable to grapple 
with the pitching difficulty, and he has therefore got Vir. 
E. J. Reed to deat him a ship so long and so low at the 
ends that she will not pitch. Mr. Bessemer disposes of 
the rolling motion, Mr. Reed gets rid of pitching and 
ascending, so that as far as these two motions are concerned 
there ought to be no sea-sickness, and yet we venture to 
say that the Bessemer saloon will not save many pangs 
to the voyager that could not be just as well eluded by 
other means, Those who have had most to do with the 
sea know best that it is not the rolling of a ship that gives 
greatest trouble to an uneasy stomach, nor is it the pitching. 





These can be avoided by taking up a position somewhere | 
amidships. The maximum torturing influence is the 
bodily up and down motion of the ship. It is the apparent 
sinking of the deck from under foot that elicits the direst 
groaus and establishes the sharpest pangs. With this 
motion Mr. Bessemer’s suspended cabin cannot deal, That 
it will save some persons from uneasiness, and to a certain 
extent promote comfort, we do not wish to dispute. That 
it will for ever banish sea-sickness is a proposition which a 
heavy gale in the Channel would effectually disprove in 
half an hour. 

Plainly stated, our opinion on the whole subject is, 
generally, that no complex devices of any kind are required 
to render the age from Dover to Calais comfortable, if 
not delightful All that is needed is a vessel of such 
length that she will not pitch much or rapidly ; and of 
such beam that she may be very safe, although the centre 
of gravity stands very high. This combined in a way well 
ma, ne with large bilge pieces or fins, will reduce 
rolling to a point where it will cease todo harm. A long 
easy roll will upset none but the weakest stomach, As 
regards pitching, almost perfect immunity will be secured 
by placing the saloon in the mid-length of the ship, 
instead of at the stern, as in existing steamers. The 
boat must be double-ended, of course. Were such 
vessels put into competition with Mr. Bessemer’s 
or Captain Dicey’s it would be found that, as far as 
accommodation was concerned, they would probably be 
all alike; that the Bessemer ship would possibly be 
found the most comfortable by a few exceptionally 
qualmish people, and that, on the whole, the big simple ship 
would keep the best time, require least for maintenance 
and first cost, bring in the largest return to her owners, 
and, in a word, satisfy the legitimate requirements of the 
public better than any of the rival schemes now discussed. 
It happens, however, that uo one can take out a patent for 
the only thing really wanted, and, therefore, no one will 


supply it. 





ON THE DEPTH OF PLATE GIRDERS. 


Ir is a well-known theoretical fact that the strain on 
the flanges of a girder of any kind is diminished as the 
depth is increased. It is also admitted practically that 
there is a limit beyond which such increase of depth is not 
advisable. In large girders this is usually considered to 
arise from the increased difficulty of stiffening the struc- 
ture. But in plate girders, large or small, another cause 
operates to the same effect. This is the mode of calcula- 
tion always adopted in finding the section of such girders, 
namely, by considering the whole strain as borne by the 
two flanges, leaving the web out of the question 
altogether. Now, if we increase the depth by a constant 
quantity, the section in the web is also increased by a con- 
stant quantity, while that in the flanges is diminished by a 
quantity that continually lessens. Hence there must be a 
point at which the decrease on the one side is balanced by 
the increase on the other. Beyond this there will be waste 
of material in increasing the depth. 

To determine this depth, let M be the “ bending 
moment” on the girder, / its depth in inches, E the work- 
ing strain in tons per square inch, A the area of either 
flange. Then by the — of moments, 

i= . 
Now suppose that we increase i to (4 + dh) then, E, re- 
maining the same, we may decrease A to (A — d A), and 
the equation becomes 
A—dA)(h+@¢h)E=M. 
From these two equations we get 
Adh—hdA=0O. 

Now, if ¢ be the thickness of the web, the increase of 
metal per unit of length, on changing the depth to 
( +dh), ist dh, while the decrease in the flanges is 2d A. 

ence, if these are equal to one another, we have 

tdh=2dA, 


But from above, dk = aA; 


hence ¢t X 4. 2 


A 

_2M,. _M 
th= EU since A soz 
tE “=m 

2 


In general ¢ may be taken _as jin, and E, the strain per 
square inch, as 4 tons. Then ¢ E = 1, and the equa- 
tion is 

——e3 
2 
We may now give different values to M. 
ase 1.—Cantilever loaded at the end only :—Let w be 
weight in tons, / length in inches ; then bending moment, 
or M = wl, and the equation is 


h? _ 20 

eo 1 
Suppose, for an example, 8 tons acting at the end of 12ft. 
Then _ = m , =5 or h = 4ft. This is probably a 


greater depth than could conveniently be given, and thus 
in this case it will generally be right to make the depth as 
great as is practicable. If, however, the weight be small, 
and the length not very small, the limit is easily reached. 


Thus if w=1, 7 = 50, we have = 5 or the depth 
should be 10in., which is less than at first sight one 
would be disposed to give. 

Case 2.—Cantilever with distributed load:—Let w be the 
weight per inch run ; then w / is the total weight, which 
may be considered as acting at the middle point of the 
length. Hence M = we and the equation becomes 

ee. 

a= 
Tn this case, unless the load be very great, w will be a small 
fraction, and ratio of depth to length will not be large. 

Case 3.—Girder loaded in the middle:—This is equivalent 








to two cantilevers of half the length, and we only have 
to divide the equation in case 1 by 4, This gives 
he w 
7 
and ratio of depth to length is just half what it was in the 
former case. 
Jase 4,—Girder with distributed load :—The same 
reasoning applies here also, and the equation becomes 
he w 


le 4 
In the case of any other distribution of load than these 
four, the result can, of course, be obtained without 
ditticulty by applying the formula with the correct 
value of M. 

Case 4 being the most common, I subjoin a table, show- 
ing the most economical ratio of depth to length in ordi- 
nary plate girders, web }in. thick, working strain 4 tons, 
under distributed loads from ,'; of a ton (or 2 ewt.) up to 
2 tons per foot run of the girder. 


‘ 





‘ = Load ‘ Ratio 
<% of depth to of depth to 
per foot-run. length. per foot-run, length. 
Tons, | Tons. o 
“2 ‘os i] “188 
9 “06: . Ly 
3 | 0 wp] “104 
“4 “091 | 1'4 "171 
a) "102 15 “li7 
“6 | “112 | 16 "182 
7 | “121 | 17 "188 
“8 “129 1°8 “193 
*9 *1387 | 1°9 “199 
1°0 “144 20 *205 





It is to be observed that in the whole of the foregoing 
the girder has been taken as of the same depth and same 
flange area throughout its length. Both these assumptions 
hold in small girders, but not generally in large ones. 
There we may have (1) the depth at the ends a fixed quan- 
tity, and less than that in the middle. Then the increase of 
the web following on an increase of depth is only half that 
assumed above, and the proportionate depths are too 
small. (2) The flange area at the ends a fixed quantity, 
and less than that in the middle; then the decrease 
of area following on an increase of depth is less than that 
assumed above, and the proportionate depths are too large, 
In both cases the correct depth may be found by taking 
the total increase and decrease respectively, and substi- 
tuting these for the increase and decrease per unit of 
length in the equations given above, 

Wa ter R. Browne. 





THE CHANNEL FERRY STEAMER LILLEBELT. 


® Tue fifty-sixth number of our “‘ Portfolio of Working Drawings ’ 
illustrate this week a steam ferry for the conveyance of railway 
trains across the Little Belt, which has been recently built for 
the Danish Government railways by Messrs. Wigham Richardson 
and Company, of Newcastle-on-Tyne.* The Danish Govern- 
ment have long had this service in contemplation, being 
desirous of coaltiog all the traffic of Scandinavia converge 
upon their country as well as the mail service from Finland. The 
builders of the ferry steamer now in question have had a special 
experience in this class of vessel, and at the invitation of the 
Danish authorities Mr. Richardson went early in January last 

ear to Fredericia, and met there in conference Messrs, N, 
Holzt, director-in-chief, J. Blair, locomotive superintendent, W. 
Tegner, Government Comptroller, and other officials, The weather 
was bitterly cold, just the time when the German armies had 
found that they had had to light their Christmas candles round 
Paris, and not the Little Belt only, but the Great Belt and the 
Sound also were frozen over. Indeed, it was, as it were, dry land 
between Sweden and Denmark. 

The conditions to be observed may be thus described :—The ferry 
was to be so constructed as to cross the Little Belt in all weathers 
and at all seasons of the year. Usually the surface of the water 
is very calm, but occasionally in north-easterly storms there is 
a heavy sea running, and generally in winter time there is not only 
the naturally formed ice to contend with, but the drifting blocks 
from the north, 

The current varies from one to five knots per hour, and the 
variations in the level of the water amount to 9ft, Further, it was 
ge merge that the steamer was to be capable of taking on board 
100 first and second-class passengers, 300 third-class passengers, 
and at the same time six of the largest trucks possessed by the 
eey eee all fully loaded. The co: i dg 
were to be capable of supporting the heaviest locomotive engine 
and tender. 

Our illustration shows sufficiently clearly how Messrs. J. 
Wigham Richardson, and Company have carried out these con- 
ditions. The steamer is 140ft. long, 26ft. beam, and draws 7ft. of 
water when loaded, and the scantlings of the hull are enormously 
strong, far above what is required for the first classification in the 
register books of Lloyd’s and Veritas, which classifications were 
both required, The engines are of the oscillating kind, of 120-horse 
power collectively, with two multitubular boilers fitted with brass 
tubes, The paddle-wheels are of the radial type, the floats being 
of wood, with an iron plate on each side riveted through and through. 

The Lillebelt has Con working uninterruptedly now for many 
months without any hitch. The last report from the engineer was 
as follows :—‘‘ I may state that the ferry and the whole arrange- 
ments are a most perfect success, and have been greatly admired 
by the French, German, and Russian engineers who have been sent 
by their respective Governments on purpose to see the arrange- 
ments.” 

The construction of both the hull and the machine: 
the immediate supervision of Mr. H. W. Casperson, 
agent in England of the Danish Government, 


was under 


e technical 





SALE OF WOOD-WORKING MACHINERY AT THE WEST OF ENGLAND 
STEAM JOINERY AND MouLpING Works, BripcwaTEeR.—This was 
a sale of a very complete plant of joinery and moulding machinery 
erected by Powis, James, Western, and Co., and the prices fetched 
show that the demand for ready-made machinery is as rife as ever. 
Lot 142. A four-cutter moulding machine, to work wood up to 
Qin. wide, £155. Lot 152. A single vertical spindle moulding 
machine for curved mouldi £25. Lot yy” -up 


machine to — wood 15ft. long -\~ wide, £142, Lot 155. 
An endless d saw machine, with 27in. saw pulleys, £38 10s, 
Lot 157. A small turning and sash scribing £60. 


Although the prices a: long, especially as the principal buyers 
cumne fosen Santon, Toe all the’ mashines wes in gad endl 
tion, and by a first maker, they cannot be considered dear in 
these times. The sale was conducted by Mr. Price, of the firm of 
Wheatley Kirk and Price, Manchester. 





® an error on the of our lithographer a comma has been intro- 
aed ite Messe Wig! Richardson's name, which was not detected 
un! . 
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RAILWAY MATTERS. 

THE Tramway bills for the coming session are about twenty-five 
in number, exclusive of several Board of Trade applications. 

A contract for the erection of a new low level railway station at 
South Shields was let on Friday to Mr. E. Suddards, of South 
Shields. The building will be a superior structure, 

Mr. Forbes, managing director of the ve» 3 Chatham, and 
Dover Railway, has been appointed chairman of the Metropolitan 
District Railway Company, in the place of the Earl of Devon, who 
has resigned his seat at the board. 

WE understand that the proposed circular narrow-gauge railway 
for Leeds and suburbs will not be proceeded with . Parliament 
next session, the plans not havin n deposited in London on 
Saturday, which was the last day for receiving them, 

THE advices from New York state the horse disease is seriously 

ffecting the receipts on the various railways of the State by 
rendering farmers and others unable to send forward their pro- 
duce, Even the mules in the coal pits are prostrated by it. 

DamacEs to the amount of £75 were on Monday recovered 
by a tradesman named Tilbury, in the Court of Exchequer, 
from the Metropolitan Railway Company, for injuries received 
in a collision at South Kensington station in August last year. 

Ir is stated that a valuable seam of ironstone has been dis- 
covered on the route of the proposed new line of the Scar- 
borough and Whitby Railway Company, the capital of which 
is being subscribed in the Cleveland and North of England 
districts, 

Ir is stated that an ment has been come to by the Dover 
Harbour Board and the South-Eastern and London, Chatham, and 
Dover Railway Company, to promote in Parliament a scheme 
which, if sanctioned, will divert the traffic between Dover and 

is, Folk and Boulogne respectively, into a single new 
route—namely, from Dover to Boulogne, In favour of the 
proposal it is stated that larger boats can be employed, and 
the passage performed in only a few minutes more than is 
required now. 

A NEw line has been projected from Sankey to St. Helens. An 
entirely new company is engaged in the work, and the Cheshire 
Lines Committee will only have ae over the pro 
line, which will join the Liverpool tension Railway of the 
Cheshire Lines Committee at Great Sankey. Both this and a 

yroposed railway on the westerly side of Widnes, designed to put 
Vidnes and the projected new docks in connection with the 
Liverpool Extension Railway, were surveyed by Mr. C. H. Beloe, 
C.E., of Liverpool, 

THE first sod of a new branch line from Clayton West to Shepley 
has just been cut. The line will commence at a place called the 
Oozings, between Denby Dale and Shepley stations, on the main 
line from Huddersfield to Sheftield, and will run from thence to 
Skelmanthorpe, passing at Skelley Woodhouses through a tunnel 
from 500 yards to 600 _ ry! The tunnel will be cut through 
rock and shale. The line will have a uniform ient of 1 in 70 
to 80, and will run in nearly a straight line to Clayton West. The 
first station will be at Skelmanthorpe, and the terminus at Clayton 
West. It is hoped that before the line is completed the directors 
of the Lancashire and Yorkshire Railway Company will determine 
to carry it further from Clayton West to the Barnsley branch, and 
so give a direct communication from the collieries of that district, 


WE learn from the Warrington Guardian that the Mersey Rail- 
way Company propose an extensive system of underground lines 
to accommodate both passenger and goods traffic, and to afford 
communication between Liverpool and the different villages on the 
Wirral peninsula which lie between the Mersey and Dee. The 
powers already acquired include a station at the bottom of James- 
street, a line continued under Lord-street, to a terminus opposite 
Compton House. From this it is now proposed to continue the 
tunnel up Bold-street, and cut into the new tunnel of the joint 
railways that are going into the new great central station in Rane- 
lagh-street—now on the point of Cee cr gel the Midland, 
Great Northern and Manchester, Sheffield, and Lincolnshire com- 
panies. By this means communication will be effected with the 
south-end docks. In the —— direction—to the northward— 
they will continue a branch tunnel along Renshaw-street, Great 
Charlotte-street, and other streets, and emerge on the level of the 
Lancashire and Yorkshire Railway at Sandhills, with branches 
to the docks-stations of that company. A loop line would connect 
two points of the line, and open out the centre of the town. This 
chain would accommodate the various districts on the Lancashire 
shore. The tunnel would cross the river, and then the following 
arrangement would meet the requirements of the other side of the 
water. There would be three stations on this extension, an under- 
ground station in Borough-road for Birkenhead; another at the 
junction of Palm-grove and Park-road, south, for Oxton and 
Claughton ; and a station near Claughton village, for Bidston. 
Across the peninsula runs the Birkenhead and Hoylake Railway 
which now, however, ends in a cul-de-sac at the north docks, This 
is to be utilised by a subway to Green-lane, Tranmere, and a 
junction with the Chester and Birkenhead Railway there, with an 
extension by tramway to meet the Hoylake Railway. 

Herapath points out there are not less than forty railway bills 
in which powers are sought for the incorporation of companies for 
the construction of entirely new lines. These include the Bala 
and Festiniog, North Wales and Birkenhead Direct, Halifax, 
Thornton, and Keighley, Halehead and Widnes canal, dock. and 
railways, Dunfermline and Queensburg, Birkenhead, North 
Wales and Stafford, Birkenhead Chester and North Wales, 
Chichester and Midhurst, Dudley and Oldbury Junction, ¢ leo- 
bury Mortimer and Pensax, Bristol Winford and Chew Valley, 
Manchester South District, Cornwall Mineral Railway and Har- 
bour, Lilanfylin and Llangynog, Crystal Palace (lines from 
Dulwich and Lower Norwood stations) Staines and West Dray- 
ton, Cornwall Mineral and Bodmin and Wadebridge Junction, 
Forth Bridge, Stewartine and Irvine, Culm Valley, Hartlepvols 
and Cleveland Junction, Ravinglass and Eskdale, Cardiff and 
Ogmore, Rye and Denge Ness Railand Pier, Liverpool and North 
Wales, and Clydock Valley, Banbury and Cheltenham Direct, 
Widnes West Junction, Great Eastern and Felixstowe, Holywell, 
and Mold, Nowett, Abbotsbury, Kelvin Valley, Blockley and 
Banbury, St. Helen’s and Great Sankey Junction, Evesham, 
Redditch and Stratford Junction, Brighton Central, Leeds, 
Castleford and Pontefract Junction, and Birkenhead and South 
Wales Junction. Several of the great companies apply for exten- 
sions in various directions. The London, Chatham, and Dover 
Company are applying for powers to make new railways near 
Chat Dockyard, and the South-Eastern Company have also a 
bill for extensions to Rochester, Chatham, and Tunbridge Wells ; 
the Manchester and Sheffield Company, for extensions in Lanca- 
shire, Lincoln, and York ; the Caledonian, for the erection of a 
new central station in G w and ing extension lines, 
together with a bridge across the Clyde; the Great Western, for 
a new line from Stourbridge to Kidderminster, and other exten- 
sions and works ; the London and North-Western, for new lines 
in Middlesex, Northampton, Rutland, Huntingdon, Stafford, 
Chester, York, Monmouth, Carmarthen, . and Car- 
narvon, r with widening of lines in Stafford and Lancashire, 
and the ment of the Lime-street station at Liverpool. One 
of this company’s bills is, in conjunction with the Lancashire and 
Yorkshire Com) i 











in different parts 
a bill seeking powers for the construction of new lines at Peter- 
borough and e, and also for a new line between Melton 
Mowbray and Leicester. 





NOTES AND MEMORANDA. 


Ha ny gn one: Fe i AM wo 
urning open app! a vibratory tuning fork, 
the sound of the latter is i cl dy 
placed in contact with the box of a stringed instrument. The 
sound uires its greatest intensity when the flame is placed | 
between the two branches of the fork. This phenomenon is 
believed to be analogous to the singing flame, only, in such case it 
is the flame that excites the vibratory movement of the tube in 
order to place itself in similar synchronous vibrations ; while, in 
the above mentioned instance, it is the fork that gives the tone 
and the flame takes up vibration in unison. 


THE apparatus for measuring the temperatures of decomposition 
and of explosion of detonating es contrived by Messrs. 
Leyque and Champion, consist of a bar of copper 0 025m. 
diameter and 0°6m. long. ‘Every decimetre, a cavity containing 
oil, allows the temperature of the bar to be determined when one 
end of it isheated. Mercuric fulminate explodes at 200 deg. Cent. ; 
KCIO, and S, equal parts, at 200 deg. gun cotton at 220 deg. ; 
KCIO, and SbeS;, equal parts, at leg. ; sporting —_. 
288 deg. ; common powder, 295 deg. ; nitroglycerine, 256-257 deg. ; 
lead, mercury and iron picrates at 296 deg. ; Designolle’s picrate 
powder, at "hS deg. ; artificial saffron at 315 deg. ; picric acid, 
magnesium, potassium, and ammonium picrates, at 336 deg. 


PROFESSOR WATERHOUSE, in a recent paper on the resources of 
Missouri, gives the following description of the iron mountains 
for which the State is famous:—‘‘Shepherd Mountain is 600ft. 
high; the ore contains a large percentage of iron. The height of 
Pilot Knob above the Mississippi river is 1114ft.; iis base, 581ft. 
from the summit, is 300 acres. The upp«r section of 141ft. is 
judged to contain 14,000,000 tons of ore. The elevation of Iron 
Sletutels is 228ft., and the area of its base 500 acres. The solid 
contents of the cone are 230,000,000 tons. It is thought that rae 4 
foot beneath the surface will yield 3,000,000 tons, At the dept 
of 150ft. the artesian auger was still penetrating solid ore. These 
mountains contain enough ore above the surface to afford for 200 
years an annual supply of 1,000,000 tons. The iron is strong, 
tough, and fibrous.” 

For the manufacture of caustic soda with sulphide of sodium, 
two ways are ae by M. Tessie du Motay, a wet way anda 
dry way. By the dry way an equivaleut of sulphide of sodium 
fused with an equivalent of hydrate of soda and hydrate of lime 
and an equivalent of wrought or cast iron, at a red heat, is wholly 
transformed into caustic soda and sulphide of iron. M du Motay 
refers it to a galvanic action; the water of the hydrate of soda or 
lim+ is decomposed by the iron, which becomes oxidised, and so 
fr :eing the hydrogen produces oxide of sodium and sulphide of iron. 
In the dry way, the reaction is between an acid phosphate of 
lime or an equivalent a pe and two equivalents of sulphide 
of sodium. yposulphuric acid is evolved, and the lime is pre- 
cipitated as a basic phosphate of lime. at the same time forming a 
basic phosphate of soda. In place of one of the equivalents of 
sulphide of sodium, put an equivalent of sulphate of soda, and a 
sulphate of lime is precipitated. The acid phosphate of soda in 
presence of the sulphite of sodium is transformed into a basic 

hosphate of soda. It is a basic phosphate of soda which M. du 
oor decomposes by caustic lime, which liberates the soda and is 
itself transformed into basic phosphate of lime. These insoluble 
basic phosphate residues of lime can be treated subsequently by 
sulphuric acid, which transfers them into acid phosphate of lime, 
which will last indefinitely. 


ALL the accounts agree in attributing the fearful spread of the 
conflagation in Boston to the presence of the ‘* Mansard” roofs, 
which proved to be simply huge wooden boxes, mounted uqon the 
summit of granite walls, far above the reach of the firemen. The 
Scientitic American says that Mr. H. 8. Oakley, president of the 
National Board of Fire Underwriters, New York, cautioned the 
Boston Board of Underwriters in relation to this very matter 
more than four years ago, and asked them to use their influence 
towards suppressing the erection of these immense frame struc- 
tures above the cornices of their business houses and dwellings. 
The building in which the fire originated he was well acquainted 
with, and he had given it-his personal examination, and he feared 
that it and similar structures would at some time or other entail a 
— loss on the ——.. It was 60ft. by 100ft., and the 

ansard was from 20ft. to 30ft. high, without a break—a t 
wooden structure surmounting the masonry. The second building 
ignited stood on the opposite side of the street, and the street was 
60ft wide. It should, however, be stated that if iron framing and 
iron covering plates are used in the construction of these 1oofs they 
are then made perfectly safe, It was a Mansard-roofed’ building 
that arrested the spread of the fire in Boston on its recurrence from 
gas explosi btless the authorities of Boston will hereafter 
require the use of iron. 


In a recent number of the Zeitschrift der Deutschen Geologischen 
Gesellschaft, A. Nordenskjold writes, on the ‘‘ Large Iron Masses 
of Greenland :” ‘hese mavses accur in the basalt, and are covered 
with a thin superficial layer of a brown mineral. The interior 
contains no basalt or even a trace of silicic acid. The larg-r masses 
were cnty Bg ap, eo The masses from the basalt were 
extremely hard, with a hackly fracture, and showed the Widman- 
stetten lines on treatment.with acid. They contained chlorine, 
and the fragment oxidised rapidly on exposure. Iron pyrites 
could be detected in them by the naked eye. On heating they 
yielded water, and more than one hundred times their volume of 
a bituminous-smelling gas, Analyses were made of I. a piece 
from the largest mass, II a smaller piece, ILI. iron from the basalt 
showing the Widmanstetten lines, 





z II. ITt. 
Tron .. 8449 .. 8634 93°24 
Nickel 248 .. 164 124 
Cobalt 0°07 0°35 0°56 
Copper... O27 .. O19 0-19 
Phosphorus 0°20 0-07 0-03 
Sulphur .. 1°52 0-22 121 
Chlorine ... 072 116 016 
Alumina .. - 0°24 _ 
line . = 0 48 — 
Magnesia 0°04 0-29 = 
‘otash —_ 0-07 0-08 
oe swe - O14 012 
Silicie acid -- 066 0-59 
Insoluble .. - 005 4°37 
4 C 2°30 
Loss .. 10°16 3°78 H0-07 


M. TH. ScHLosING has presented to the French Academy a 


MISCELLANEA. © 
Tue Civil and Mechanical Engineers’ Society will meet this 
evening, December 6, at 7.30 p.m., to hear the president’s address. 
CERTIFICATE of profici in engineering science has been 
§ University, 


awarded, at the Glasgow to William Maberlye 
Llewellin. 
: BRADFORD to expend £10,000 in the internal fittings of 


Pro ea 
its new Town Hall, at any rate,’ an official recommendation is 
made to that effect. 

Tue New Free Press announces the completion of the Exhibition 
building at Vienna, A de ent of women’s industrial work 
of all kinds will be one of the features of the Exhibition. 


Ir was stated at a meeting of the Birkenhead Commissioners on 
Tuesday that the ferry receipts for the seven months ending 
November this year amounted to £25,308, against £20,292 for the 
corresponding period last year. 

TuE first ceport of the Wealden exploration states that several 
obstacles have been met with, but the boring is now penne at 
a depth of 96ft. in a bed of hard blue limestone. The committee 
will be recommended to reduce the diameter of the bore. 


THE gasworks at Bray, County Wicklow, which are built on the 
shore, were on Monday undermined by the action of the waves, 
and the greater portion fell with a crash. The supply of gas 
was entirely stopped, and the town had to be lighted with lamps 
and candles, 

THE Yorkshire Post understands that the Government are 
making inquiries in the neighbourhood of Bingley and Ilkley as to 
the possibility of obtaining some 4000 or 5000 acres of moor land, 
on which to form a camp for the concentration of troops during 
the summer. 

Tue directors of the Morecambe Pier Company have issued 
their sixth annual report. The directors recommend a dividend 
of 8 per cent. on £10,000, the original capital of the company. 
The pierhead extension is now nearly finished, and adds greatly to 
the accommodation of the pier. 


Ove of the large dredgers belonging to the Tees Conservancy 
Commissioners, which sunk in consequence of resting upon a big 
stone at low tide, near Middlesbrough, a few days ago, has been 
raised by the Middlesbrough and Stockton fire engines pumping 
the water out of it. The damage to the dredger is, however, very 
considerable. 


THE work upon the sea-going itor Dev at Ports- 
mouth is being pushed forward as rapidly as possible, and by the 
end of January next, although certainly not before, the monitor 
may be reasonably expected to be in commission, manned, stored, 
ma ready to start on her trial trip across the Bay of Biscay. Her 
future commander, Captain Robert L. Byng,‘has joined the flagship, 
and on Monday was engaged with Captain Hewett on board the 
monitor. The most appreciab’e advance in. the work on board:is 
being made with the turrets, ' 


AN examination of the two 35-ton guns which recently met with 
the accident at Chatham Dockyard Extension has been made by 
Major Maitland, R.A., Assistant-Superintendent of the Royal Gun 
Factory at Woolwich Arsenal, and has had a very satisfactory 
result, The guns were found not to have sustained any damage, 
but merely to require cleaning, which was done on Saturday. An 
inquiry has been made into the cause of the accident, and the 
officials are pronounced free from blame ; the disaster was a pure 
accident, from the improper working of some of the machinery of 
the sheer-legs, which is new, 


On Tuesday the whole of the ironstone miners employed at the 
Eston and Cleveland mines, owned by Bolckow, Vaughan, and Co. 
(Limited), struck work. On the 19th of October last, ata meeting 
of delegates Me ney md 6000 members of the North York- 
shire and Cleveland Miners’ Association, it was resolved that the 
importation of unskilled labour into the mines should be stop) 
by compelling the fillers or breakers working alone with s 
miners either to join the union or work the stone by themselves, 
the meeting being of opinion that unskilled men could not do the 
work in safety, and would be compelled to leave the district. At 
eleven mines in Cleveland the m has been introduced, but 
workmen at the Eston mines refused to separate themselves as 
requested by the union meeting. The miners of Eston and 
Normanby were met by the union leaders on Saturday, and it was 
then resolved that the system should be introduced at the Eston 
mines on Monday. The manager refused to permit any alteration, 
and the miners have struck in a body. The Cleveland mine- 
owners will probably unite in opposition to the action of the 
union, 


THE recently erected Britannia Ironworks at Middlesbrough have 
been taken over by a new company the prospectus of which has just 
been issued. These works have been disposed of in co uence of a 
desire of the former principal proprietor, Mr. Bernhard Samuel- 
son, M.P., to retire, as opportunity offers, from all business 
matters requiring his personal attention. He, however, shows his 
confidence in the new und ing by leaving the large sum of 
£82,500 on a mortgage of the works at 6 per cent. per annum. 
The establishment is situated near to Middlesbrough on a very 
convenient site adjoining the main line of the North-Eastern 
Railway, and having access by private lines to a number of furnaces 
in the immediate neighbourhood. The propert; — twenty 
acres of land, and possesses_a frontageof 250 is to the river Tees. 
The ~~ consists of 120 puddling furnaces with the necessary 
steam hammers, forge trains, engines, and all the necessary 
weighing machines, fettling mills, &e. The mill contains twelve 
Siemens gas-heating furnaces, besides subsidiary coal-heating 
furnaces, a Whiles’ patent blooming machine, a double rail mill 
on Brown’s patent reciprocating principle, and all other machinery 
requisite for the manufacture of rails of every description. Light 
rails can be rolled in double lengths, by which means a great 
economy in production is secured. The forge is capable of turnin 
out from 1200 tons to 1300 tons of puddled bars per week, ani 
rails in proportion. The annual make of the establishment is thus 
between 50,000 and 60,000 tons per annum. 


Messrs. J. S. MorGan AnD Co. have opened a subscription for 
33,000 shares of the New York, Newfoundland, and London 
Telegraph Company of 100 dols. (£20 each), at the price 
of £20 per share, payable in instalments. The total issued 
capital of the company consists of 43,176 shares, and 
the majority of the stock now offered has, according to 
the tus, been secured with a view of concentrating 


babs 








per, in which he gives a most favourable account of the method 





‘or separating potassa and soda, lon proposed by M. Chevreul 
(but which, i Vs has ever been used, bas been altogether aban- 
doned), founded upon the insolubility of the perchlorate of 
potassa in alcohol. It appears that the salt is the only 
one with this acid which gives such an insoluble precipitate, and 
a ready method of separation is thus — 3 soeasy, indeed, from 
all appearances, that the difficulty of preparing the reagent has 
robably been the cause of its abandonment for so long a time. 
Schlosing, after stating the results of some analyses conducted 

u — plan, and —_ are snag A accurate. c a method 
of cheaply preparing the perchlorate of ammonia, the reagent 
which he — for the purpose. One method which he recom- 
mends is to form the chlorate of soda by leading chlorine into a 
solution of common salt. From the dry salts obtained by evapora- 


the chlorate alone deposited by saturating boiling ma‘ 


tion be we 

water with them ; and cooling, the chloride remains in solution, 

The perchlorate is formed froin the chlorate so obtained by heating ; 

little water, when only perchlorate soos into eolation. “Te this 

,W 80) 'o thi 

added water naeeiel een of chloride of am- 
n, 8 u cooling, the desired salt, perchlorate of 

ammonia, is 0 ed in large crystals. 


the entire management of the Atlantic traffic in London. 
Thus a further step has been made towards the plete amalga- 
mation of the Anglo-American, the French Atlantic, and the 
Newfoundland companies, which appears to be desired by the 
shareholders, and is understood to have been agreed to in principle 
by the three boards. The two cables of the Anglo-American 
company are landed under the charters of the Newfoundland 
Company, and acco to an exclusive ——s agreement 
between the two companies for 50 years from 1870, determinable 
in 1895, their earnings form a joint purse, of which the New- 
foundland Company receives one-third, returning, however, to 
the Anglo-American Company a fixed annual sum of £25,000, 
being itself relieved frem the necessity of a large reserve fund 
from the nature of its property, which is free from the risk of any 
terial The prospectus recites the various rights and 
concessions of the company, among which is the power to select 
free of charge 100 square miles of in Newfoundland. It is 





to remove the board transfer-office to London, and 
James Mr. Julius Beer, Mr. E. L. 8. Ben: and 
Mr, Cyrus Field are to be the future di rs, while Mr. 


Weaver, the general manager of the lo-American Com: 2 
will assume the duties of managing ere -_ 
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2635. Witt1am Epwarp Newton, Chancery-lane, London, “Im 
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the machine to s 


Denis Farcot, Jean Joseph Leon Farcot, Michel Basile Abel Farcot, and 


J Etienne Eloi Chateau, St. Ouen, France.—4th 1872. 
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Uckfield, Sussex, “I in r ys and railway rolling 
stock.”—22nd October, 1872. 

3165. JouN Partinoton and Davin RiLey, Thornton-road, wy: York- 
fin, “A new or improved generator or boiler.”—25th October, 


8 48. Bensamin Watter Davis, Kennington-lane, 4 Y Surrey, 
and JoserH Parpog, Whi London, - Improvemen in the con- 
struction of eytindsr ting es.” 

= — » align y Fr ay , Renfrewshire, N.B., “ eters ot in 

which is ‘also —2nd 
a Sor tee applicable to gas genera 

3290. Ernest  Gnarame, Manchester, “ Imp ts in machinery or 

+ ey or sizing and dressing yarn.”—6th November, 1 











t, 
petit in separa’ the fibres of materials producin, 
and apparatus p> a md —13th November, 1872. rs 
3402. Dawre, Kemp West and WALTER West, Crown-place, 
Town-road, London, ‘‘ Improvements in talon part of for 
and other materials, and for securing bales, part of whi taveeiion ts is 
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3408. THomas MARSH, Ashton-under-Lyne, yo oy ————— 
in apparatus for lubrica’ the 
eee, spinning, and doubling cotton and other fibrous 


3412. Gustav Atsinc, Bank-place, Preston, Lancashire, “Certain, im- 
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3414. ALEXANDER MELVILLE Crark, Chancery-lane, London, “‘ Improve- 
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cutting, &c., metals.” 

$418. ARCHIBALD TURNER, Lalcester, ® Bile * Elastic fabrics.” 


should fuve particulars in wrt on opposing ection to such applications 
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3473. Tuomas Goopwin GREEN, | Church bong A, Pottery, Derbyshire, 
“ Earthenware and chinawsre.”—lst December, 1 
3566. Jonn BALLANTYNe, TwreyVale a s Walkerbur near Innerleithen, 
Peebles, N.B., ‘‘ Yarns or threads.”— 
3494. PrzRRE ADOLPHE th Lasovotsand Leon STANTSLAS THOMASSIN, 
a St. Martin, Paris, *‘ Sulphuric acid, &c.”—2nd December, 


472. WItLiam Spence, Quality-court, Chancery-lane, London, “Soda 
crystals.”—lst Deeember, 1869. 


’ 
= GrorcE BRADFORD a New York, U.S., “ Double-centre 
0.” —29th November, 1869. 

3493. WARD FIELD, Chandos-chambers, Adelphi, Westminster, “ Pumps.” 
—2nd December, 1869. 

3477. James THEODORE GrirFty, Upper Thames-street, London, ‘‘ Curing 
sponge.”—1st December, 1869. 

3519. Taomas CLARK, Cheapside, London, “Covers of umbrellas and 
parasols.”—4th December, 1869. 
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3357. CROMWELL FLEErwoop VARLEY, Fleetwood House, Beckenham, 
—— “ Telegraphic cables or conductors.”—28th December, 1865. 

3066. Georce TomMLinson BovusFie.p, borough Park, Brixton, 


Sana. “ Weaving hair.”—20th 
3071. Witt1aM THomPson, Lower ~~ Lo Dublin, mM | 
puting, ut mellowing spirituous liquors by combining therewi! 


ng & new spirituous 
ot potk ‘ovember, 180k 
“Se MERRITT Mc oy: Euston & Euston-square, London, 


wing , 1865. 
8090. Isaac MERRITT sis, Euston Hotel, Euston-square, , 
“Ocean steamers and paddle-wheels for ’ propelling them. 
December, 1865. 
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2179. Peter Love, Bedford, ‘‘ Excavating, especially applicable for drain- 
age —— me 20th July, 1872. 

2189. CLraupe Lron DesMOLIns, Charing Cross, London, ‘‘ Portable 
chevaux-de-frise or barricade. 7 

2195. beg mage THoMaSs THOMPSON, Gracechurch-street, London, “ Venti- 
lating, &c., apparatus.” 

2198. JEAN Louis DE Neoront, Boulevart du Temple, Paris, “ Stoppering 


bottles, &c.”—23rd July, 1872. 

2209, FRANCIS CvarkE, Canterbury, “ Charging or filling and drawing off 
liquids from bottles, &c.”—24th July, 1872 

2216. Henry WALKER, Greetland, near Halifax, “‘ on rail 
--A communication from William Rainbow. —25th July, 1872. 

2229. CuaRLes Denton ABEL, & London, “ Self- 
acting spinning mules.”—A communication from Philip Rudolph 














2230. JoserH RAMSDEN Cressey, High-street, Homerton, London, “ Kitchen 
ranges, 

2231. Georce Pearson RensHaw, Park Valley, Nottingham, ‘‘ Railway 
brakes, &c.” 

22385. CHARLES Levey, Sussex-road, Seven Sisters-road, aw, 
London, “ Prin presses.”—A communication from John Levey.— 
26th July, 1872. 

2241. CHARLES AuGuUsTEe CoNSTANTINE ECKHOLD, } 1 src, Leicester- 
square, London, “‘ Drawing from 

2248. Samuet Lees, Huddersfield, ‘‘ Raising siety valves in cases of 
either high steam or low water. % 

2249. Joun Rreser, Islington, London, “ Brakes for omnibuses, &c.”— 
27th Fate 1872. 

2255. Iver MacDonne.L, Anglesea-street; Dublin, “‘ Printing.” 

2264. Jonn Prentis Haw ev, Brixton, + espe and sluices. 

2265. ALEXANDER MELVILLE Cuark, a London, “ Phosphoric 
acid and acid phosphate of lime, A communication from Lucien 
Henri Blanchard.—29th July, 1872. 

2288. THomas Laycock, Skipton-in-Craven, “ Sewing machines.” 

2289. yang Levey, Sussex-road, Seven Sisters-road, Holloway, 
Lond team engines.” —3let July, 1872. 

2298. Geonor Faroe JAMES, ord, ‘ * Fuses.”—lst A 1872. 

2312. Georce GUILLAUME AND Dorking, “ Raising or 
from , &c.”"—2nd August, 1872. 

2321. Grorcr HASELTINE, ee aeen, London, “ Reed 

—A communication from George Woods. ent dupe, 1872. 

2331. Cypries Marie Tesstz pu Moray, Boulevart de 

- ting the cast irons in order to allow w the same to be directly or 


transformed into iron or steel.”—5th A , 1872. 
2336. ——— ate Teeeee, Rue Gaillon, aris, “ Regenerating 
steam.” 


2379. be MARSHAM som, ay 4 Club, Salisbury-street, Strand, 


Lon "—9th A 
2455. Taomas Curisty, jun., a London, “ Ventilating 
ships, &c.”—A communication from Farnham Zebediah Tucker.—17t/ 


yn ads 1872. 
2463. WILLIAM ALEXANDER LytrLzE, The Grove, Hamersmith, “ Railway 
and tramway sleepers.”—19¢th August, 1872, 
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ABSTRAOTS OF SPECIFICATIONS. 


Abstracts those ished b 
Oe Aah ae ny af the Coma ane i publ y 


Class 1.—PRIME MOVERS. 
cuteting Fixed Steam and other Engines, ent alae and 
Water Mills, Gearing, Boilers, Fitti 
ar, GoopreLLow, Blackburn, “‘ Metallic pistons.”— Dated 16th May 


This conrists of improvements in a former capone patented 
on the 28th of December, 1368. The inmost helical ring is made out- 
wardly of a conical shape, and ee inner surface of the double wedge 
ring is turned to correspond. By adding pac! above the inner ring 
the tightness of the m may be increased. cutting the two 
rings the cut is caused to extend only partially around the central axis. 
1513. J. Rooke, London, “‘ Slide valves.”— Dated 18th May, 1872. 

This improved equilibrium valve consists of a he valve con wr 3 
cut off or expansion interior valves, which are so arranged as to be 
to cut off the steam or other expansive fluids at any part of the stroke of 
the piston, while at the same time the interior valves and the main valve 
are a — Ts be yi TY of ad 
pted in land or m 168. or cu! 

ha lever cunnected with the piston tail rod 
and with the valve rod, or by =< other suitable separate action taken 
either directly from the 7 == po or from the sbafting. 
The amount of ny adjusting the positions of the 
cut off or expansion interior v: on A poverner may bo applied so as to 
affect directly the amount of expansion in the cylinder. 

1542. G.'R. Woop, Wishaw, Lanarkshire, N.B., “‘ Steam boilers and fur- 
naces.”—Dated 2ist May, 1872. 

A long cylindrical boiler with hemispherical ends is supported in a 
vertical tion in a tower of brickwork, and the grate or fire chamber is 
formed immediately beluw its bottom end. An inner Sy 4 
slightly coned wall surrounds the boiler, ago a@ space bP opm. 
which the fire gases first pass from the grate. From the top Be 
short radiating flues lead the fire gases into an t+ space or series of 
flues, and the fire pass down to horizontal flues formed in the bottom 
of the building and converging to the centre, where they communicate 
with a flue leading to the vent or chimney. 

1547. C. A. C. Ecknowp, London, “‘ Producing and applying motive power.” 
—Dated 21st May, 1872. 

This relates to a rotative wheel in which a series of ‘chambers are 
formed having pistons and valves a’ in connection with a central 
receiver, into and from which air is sucked or forced from a pair of sta- 
tionary en, _— to assist the to-and-fro 1 movements of the pistons therein, 
by which hinery to be dis 
1553. W. R. pe Senden, « Roller bearings.” —A communication.—Dated 

22nd May, 1872. 
This invention consists in the interposition of metal rollers between the 
the bearings; but = essential feature of this invention 
tained in tion constantly parallel, by 
their insertion in the com ents of a metallic lantern-wheel or 
trundle that follows the rollers in their movements around the axis to 
which they are applied. 

1555. W. Lockwoop, Sheffield, “ Safety valves.”--Dated 22nd May, 1872. 

This invention relates to improvements in dead weight safety valves for 
steam boilers, and consists essentially in weighting tone with water 





also 
receive and contain the water weight. It fs provided with upper openings 
to allow the steam to escape, and with two or more faces, which rest upon 
en equal nessber of costings plesed and comsred Se othe salve an 
to a seal on the boiler. By this means the area of the valve proper is 


redu: le a much ter quantity of steam is allowed to escape than 
ap ap te we. ‘Passing through but connected to the valve are 
cian oe Gas tor cious ond an other for water) commu with 
the interiors of and the ve ends of such pipes 
being so as to be caused action of the to 
perform relative scribed. The action of the 


as follows :—As soon as the of steam is got up 
th pele hy eee ee Fe 
the v a 80 
not to ype tespodimens to the Siting of tho venens, 
by which the required w: tt upon the valve is attained. Incase of over 

the valve is ees Se aS ee In 

case of low water, one steam pipes which 

‘ ae cater thanin tho cman vues up 


a oem ene ewe ee a 


-~9r; 
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being diminished, the valve israised by the pressure of the steam, which 
then gradually blows off and so prevents accidents. The boiler is then 
replenished with water, and as soon as the water rises in the boiler so as 


to cover the end of the steam , as above described, the action of the 


blown off at any time a cock on the other ——— is 

steam admitted into the upper part of the v and, as 

low water, the water is forced thereby from the vessel back into the 

boiler 

1558. M. A. Sout, London, ‘‘ Compressing air, 
Dated 22nd May, 1872. a 

The chief features of novelty which titut tion are as 
follows :—A two-ended plunger is worked directly |, A piston of a 
steam engine to and fro. The plunger works in two es or castings, 
which are filled, or partly filled, with water, and this water forms a kind 
of fluid prolongation of the plunger, moving with the alternative move- 
ment of the plunger. Any water finding its way into the air tubes is 
pumped back again by a pump connected with the steam engine. 

1572. G. Westincnouse, jun., London, “‘ Slide valves for steam and other 
engines.” —Dated 23rd May, 1872. 

This invention relates to the arrangement and construction of slide 
valves for steam and other engines in such a manner that the pressure on 
the slide is relieved, and the opening and closing of the ports is effected 
with great rapidity. The slide works between the cylinder face and a 
back plate having a cylindrieal boss fitted with packing into a cylindrical 
cavity in the cover of the jacket and a passage through the plate by 
which the pressure on both sides of it is balanced. The slide itself is 
like a grating with transverse bars, and passages through it between these 
bars. The te has grooves in it corresponding with the ports to 
the ends of the cylinder, so that as the transverse bars of the slide pass 
over these ports they also pass over the ves in the back plate and the 
working fluid can pass the bar of the slide, not only by the part of the 
port uncovered by the bar, but also by the groove in the back plate, the 
area of port opened being thus doubled. 

2024, A, Sauver, London, “* Motive power by means of steam, &c.”—A com- 
munication.— Dated 4th July, 1872. 

This invention consists in obtaining by the aid of a distribution placed 
on the movable part of the ¢ e a motion of the piston reproduced 
exactly similar to the motion of the slide valve. The work performed by 
the engine depending on the surface of the piston, and the pressure on 
the same piston, the power of the prime mover is thereby multiplied. 
The steam chest con the slide valve is placed inside the piston, 
but if the piston was fixed and the cylinder the movable part, the steam 
chest containing the distribution would be placed on the cylinder. 


"—A communication.— 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1489. J. Imray, London, “Transit across rivers.”—-A communication.—Dated 

16th May, 1872. 

This invention relates to means of transit across rivers, estuaries, and 
other waters. A railroad is laid on the bed of the water from shore to 
shore, and a car is drawn along it by means of a chain or jug or loco- 
motive power. A platform is mounted on the car at such a height as to 
be above water and to be level with — or landing stages erected on 
either shore, so that passengers can walk, or carriages can be drawn from 
the pier to the platform, or vice versd. 

1400. J. W. Wuinvates, Liverpool, ‘ Propelling and steering ships.” —Dated 

16th May, 1872. 

Propelling and steering by endless chains passing over wheels. 

1517. F, L. B, Bepweit, Croydon, Surrey, “ Boats’ fittings.”—Dated 18th 

May, 1872. 

This invention relates to the application to boats of loose or detachable 
thwarts fitted at their under sides with blocks of cork which will serve 
as life buoys when the boat is capsized or swamped. 

1524. J. Ripspa.e, London, “ Frames suitable for ships’ side, deck, and 

other lights.” Dated 18th May, 1872. 

This invention relates to the construction of frames for ships’ side, deck, 

.and other lights, and also involves the shape of the port holes and 

scuttles to suit them thereto. The inventor constructs the frames in 
halves or sections, so that either a portion or the whole can be opened at 
will. The frames are of circular form, and hinged to a central vertical 
bar or to an exterior rim, so that they can be opened outwards or 
inwards indifferently. In some cases the half frames are at ed to the 
central bar, so that when the clip is unfastened the whole of it can be 
turned downwards, 

1548. E. Poutson, Bermondsey, “ Securing the safety of boats.”—Dated 21st 

May, 1872. 

This Crnatets in fitting a bar to the “horse” and through the thwart, 
where it is bent to act as a springy medium to resist the strain from the 
side of the boat. In another form the bent bar is attached to a false 
thwart to press the bar downwards to act as ballast. ; 
1562. J. Frecprna, Liverpool, and W. Duckwortn, Manchester, “ Brakes, 

—Dated 22nd May, 1872. 

This invention ists in an arr t for applying brakes to two 
or more carriages simultaneously, without the necessity of making or un- 
making connections when c: are added or removed. 

1568, M. M. Harris, London, ‘‘ Hubs or naves for the wheels of vehicles.” —. 

communication.—Dated 22nd May, 1872. 

This invention comprises, First, forming the entire outside casing or 
shield of a wheel hub of metal, into which the hub of wood or other 
material is forced (to secure the box) and hold the tenons upon the ends 
of the spokes, and so formed as to leave a space between two collars that 
rise from the cylindrical side of the hub, said space being between the 
sides of the collars and between the surface of the hub and inner edges 
of bars connecting the collars. The connecting bars extend between the 
collars at their outer perimeters and extend inward radially toward the 
centre of the hub a sufficient distance to afford a bearing surface to the 
spokes that fit vetween thom, leaving a space between their inner edges 
and ‘the hub, as before mentioned and described, and the object of this 
invention is to form a casing or shield that shall be entirely of metal, and 
shall so entirely protect the hub and ends of the spokes from exposure 
that decay shall be as far as may be avoided, while at the same time the 
ends of the spokes within the collars of the hub and the casing shall be 
in effect practically one piece, and the metal casing shall also extend to 
form the band. ... Secondly, constructing a metallic box so as to seat and 
secure the ends of the spokes, and which, when used in combination with 
the rest of the parts of the hub of the wheel, enables the use of wood 
within the metallic case to be entirely dispensed with, and thereby sim- 
plifies the construction of the hub and enables it to be much reduced in 
size. A melted cement is used in connection with the above arrange- 
ments. 

1576. W. R. Lake, London, ‘‘ Couplings for railway carriages.”—A com- 

m nn Te we <4 1872. ‘ _ ih 

This invention relation means for coupling way ca 8, 
and it consists in the arrang it of the draw head and weighted catch- 
bar, by means of which the link is held firmly against the pin, and the 
opexator enabled to adjust the link at, any angle required. 

3496. J.C. Morton, Boston, U.S., ‘‘ Connecting carriages on railways.”— 

Dated 22nd November, 1872. 
This invention relates to improvements whereby passenger or other 
or trucks may be aut tically coupled er ted togeth 
when desired, and the services of a person to go between such carriages or 

trucks to couple the same a mee by hand are dispensed with, and a 

large number of accident be ded, as well as a great saving in 

time and labour obtained. In carrying out tbe invention the ordinary 
hooks formed on the ends of the draw bars for the purpose of receiving 
are with, and in place thereof an en- 

t is formed on such draw bars having a mouth capable of receiv- 

is received and held by a 

corres: mou! in an ent on the draw bar of the 

next carriage or truck. A pin retains the link in position. This retain- 

ii is connected by a pin joint to a plate or cover attached by a hinge 

to the upper portion of the ent or mouth. A chain or 
of removing the pin 














sala the cars to be uncoupled when des The mouth of the 
enlargement on the draw bar is form rcular or nearly so on its front 


face, and the sides of the opening to receive the link are formed with a 
sing curve t the front, so that the links may adjust 





themselves when the train is turning a curve and at the same time insure 
that the link will ‘ly be received by the mouth when es or 
tendien Guo Semuieed te be qeugled tugether on a curve or the is 


slightly out of the centre from any cause. 
Class 3.—FABRICS. 


Including Machinery and Mechanical — connected with 

Fe rae Manufacturing Dyeing, , and Dressing 

1526. G. Dixon, T. Huones, and J. Mappox, London, “ Cutting arrange- 
D pplicable to looms, dc.” —Dated 18th May, 1872. 








1527. R. Drxon, Newton Heath, near Manchester, “‘ Pickers.”—Dated 18th 


May, 1872. 
P — object < this ee 4 = make pickers hap so making the 
eet of separa’ —_ an out having any rubbing surfaces crossways 
with the grain of the first place, there is sufficient length 
of hide to make the picker complete, but the hide for the body of the 
picker is bent in the usual direction, and the part for the foot is bent at 
right angles to the body and both the body and foot are held to- 
ther by hammered staples, there being in the foot and body a thicken- 
ig piece, if the hide should be thin, and as the hide for the foot is turned 
crossways there are no edges transverse with the grain, the grain 
parallel with the picker slot in the shuttle box. 
1528. R. Suaw, Higher Walton, near Preston, ‘‘ Drawing frames.”—Dated 
18th May, 1872. 

The object of this invention is to prevent the breakage ofa sliver if it 
happens to be knotted or entang by making the knot or entangle- 
ment the cause of stopping the machine before’ any breakage can take 
place ; and in one arrangement, instead of making the guide plates station- 
ary they are made capable of vibrating by having pivots at their ends 
fitted to bearings, and to each plate is tixed an arm or lever opposite 
another arm or lever fixed to the ordinary rocking shaft. When the 
machine is at work and there is a knot or entanglement, the guide plate 
yields to the pressure of the said knot or entanglement «nd allows the 
sliver to 8 forwards unbroken, and at the same time that the guide 
plate yields, the arm or lever upon it is moved, so thatthe arm or lever on 
the rocking shaft shall come in contact with it to arrest the motion of 
the rocking shaft and stop the machine in the®usual manner, and after 
the knot or entangement is shaken or pulled out, the machine is set on. 
and the unbroken sliver passes onwards to the wing rollers. The 
guide plates may have at their ends projections fitting guides so that a 
sliding motion can be given to them instead of a vibrating one, and the 
movable plates can work in tion with any stopping motion applied 
to drawing frames; and also instead of movable plates movable 
guide pins can be used to act on the rocking shaft. In other 
arrangements the knot or entanglement is made the cause of 
stopping the machine without breaking the sliver by employing 
stationary curved or inclined bars, plates, or w between 
which the slivers pass, so that when there is aknot or entangle- 
ment it shall ride on the curves or inclines and remove the sliver from 
the spoon, the effect of which is that the arm opposite the spoon drops 
and causes the st of the hine in the usual manner. 


1530. S. Cook, Bury, Lancashire, ‘* Weft forks.”—Dated 18th May, 1872. 
This invention relates to weft forks made of sheet metal, and consists 
in an improved mode of fixing the bush or barrel to the body of the fork. 
Instead of soldering the bush or barrel to the fork, he fixes it by bars or 
clamps formed out of the metal, the bars or clamps being central with 








formed from the solid the fork by ordinary punches an dies, 


cylindrical chamber, through which it descends to the fire-box. The 
external air is heated by means of perforated conducting plates of 
metal which form a part of the body of the stove and project therefrom 
in a horizontal or vertical tion. The fire-box is constructed with 
fire-bars, or with a solid or plate at the bottom thereof, or may be 
formed of hollow bars for the purpose of heating water. 

1499, W. R. Lake, London, ‘‘Combined seat and desk.” —A communication. 

—Dated 16th May, 1872. 

The object of this invention is to provide a combined slab and desk for 
schools and other similar places, and which shall combine strength and 
durability, and at the same time be capable of folding up, when required, 
or of adjustment to serve as an easel. 

1505. P. McIntyre, Lanark, N.B., “‘ Shirts.”—Dated 17th May, 1872. 
In carrying out the invention the outlines of the various component 
of the shirt are printed or stamped on the piece or pieces from 
which the article is to be made, such outlines being accom ied by 
letters or other marks, references, or short directions, to clearly indicate 
what parts are to go together. Then instead of basting together, or 
otherwise tempo: or partially uniting the various parts, preparatory 
to their being sewed by hand or in the sewing machine, the lays, seam 
strips, or overlapping parts, the lines of which are included in the 
printing or stamping, are fixed together by means of starch or other 
suitable adhesive substance. 
1536. W. CrarK, London, “ Luncheon or refreshment case.”—A commuunice- 
tion.— Dated 20th May, 1872, 

This is a portable folding case for containing knife, fork, plate, cruets, 
salt and pepper boxes, table napkins, and other necessaries of picnic 
parties, as well as a sufficient quantity of eatables fora light meal, a flask, 
and drinking -. The different articles are retained by means of straps 
and pockets, and the case is made to fold up so as to be easily carried 
under the arm or in the hand. 

1538. F. R. Gaspary, Berlin, ‘‘ Threading apparatus for sewing machines, 
—Dated 21st May, 1872. oe - ' 

This improved apparatus for threading the needles of sewing machines 
consists of a spring to be fixed on the needle or any other support, but so 
that a small hook which it carries is brought exactly opposite the eye of 
the needle. A pressure on this spring sends the hook through the 
needle-eye ; the thread is then caught in the hook, and the spring being 
released from pressure the hook returns through the eye, carrying the 
thread with it. The uction isso simple and certain that even blind people 
may effect the threading with the greatest facility. 

1543. R A. Browne, Richmond, “ Utensil adapted to saucepans, dc.” — 
Dated 21st May, 1872. 

The feature of novelty of this invention consists in constructing an 
utensil to fit into a saucepan or other cooking utensil which will act as 
strainer or steamer. The inventor constructs a drain with a ring of 
metal underneath the said drain, fits into a ring of metal the depth of the 
, and by means of handles in the drain is enabled to draw up and 





the spaces between ie s of the fork. The bars or clamps are 
y 0 
1 is 


and when the bush or placed inside them bmg bey q or 
pressed tightly upon it, and thus the bush or barrel is held firmly in its 


P 
1535, J. Incuam, Blackburn, Lancashire, and W. Suaw, Accrington, Lanca- 
shire, ‘* Looms for plain weaving.” — Dated 20th May, 1872. 

The features of novelty in this invention consist in dispensing with the 
ordinary healds or heddles in looms, and substituting horizontal rods 
arranged as described and worked by the ordinary supporting levers, by 
which means the wear and tear in weaving operations is considerably 

u 
1733. C. J. Mercier, Paris, “ India-rubber tissues for clothes and similar 
articles of a waterproos nature.” — Dated 8th June, 1872. 

The object of the be vements in the manufacture of waterproof 
material, forming the subject of the present invention, is to render such 
articles more healthy to the wearer by a system of ventilation. This is 
effected in the following manner —that is to say, in manufactering india- 
rubber and other waterproof clothing a number of apertures are made 
in the tissue of any suitable or desired form, and tastefully arranged so 
as not to be unsightly. These openings, when the substance employed 
is of a light texture, and incapable of sustaining them for the circulation 
of air, are furnished with small steel springs or other elastic medium, and 
over each aperture a conical, square, or other shaped - is fixed, whose 
diameter at the base exceeds that of the orifice in the material, for 
admitting air and at the same time excluding wet. 

2285. T. WHITEHEAD, Holbeck, Leeds, ‘* Coiwbing wool, cotton, flax, &c.”— 
~—Dated 30th July, 1872. 
These improvements are applicable to the well-known Noble’s combing 
hine or other bing hi where two combs are brought into 
contact. Hitherto the top side of the sliver has escaped being thoroughly 
cleared between the large and small circular combs, and the present 
object is to effect a clearing of this by clearing a small portion of the 
sliver, which it is pro to do by knives or other suitable means to 
lift the sliver out of the large circular comb, where it does not come in 
contact with the small circular combs, and pass it over a number of 
shields. 








Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flow 
Mills, &c. 
1551. J. L. Baker and T. NN. Cox, Hargrave, Northamptonshire, ‘‘ Ploughs.” 
Dated 21st May, 1872. . 

The object of this invention is to simplify the 1 app 
with which double or multiple ploughs are furnished for facilitating the 
turning of the same at the headland. 

1559. T. Cocks, Gosberton, Lincolnshire, “‘ Digging and collecting potatoes, 
&e.”—Dated 22nd May, 1872. : 

The improved machine consists of a framing mounted on wheels, the 
fore part being adjustable vertically to suit the depth below the surface 
at which roots of various kinds usually grow. At the front part of the 
framing is placed a grubber consisting of a number of tines, which enter 
the ground and are placed in an inclined position, and sufficiently near 
together to lift up all the roots, say potatoes. 

1560. T. Cocks, Gosberton, Lincolnshire, “‘ Planting potatoes.”—Dated 22nd 
May, 1872. 

The object of this invention is to produce a simple and inexpensive 
machine which is capable of being adapted to an ordinary plough for the 
purpose of facilitating the planting of potatoes. 


Class 5.—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pupes 
and House Fittings, Warming, Ventilating, &c. 
1518. W. C. Hexperson, Walthamstow, Essex, ‘‘ Securing sheets or panes of 
glass.”—Doted 18th May, 1872. 

A groove is prepared on each side of the middle of each sash bar under 
the edge of the g for roof lights; and the panes are simply laid to 
overlap each other, or end to end, as the case may be, and are held in 
position by short cross pieces of metal or other material covered or faced 
at or near their ends by suitable elastic material (india-rubber vulcanised 
or prepared). Each of the cross pieces is secured to the frame by a screw 
through the middle part of it, one end gon the glass at one side, 
and the other end on the glass at the other side of that bar, except those 
for the side shects which are single ended. The pieces of india-rubber 
are each formed with a shoulder or projection for use where one shect 
or pane overlaps the other, that one part may press on the lower sheet 
po the other on the upper, or when the sheets or panes are placed end 
to end these elastic pieces rest on the adjoining ends of both sheets or 


panes, 


} ry iH 














Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Sheils, Gunpowder, In- 
prem Reape War for Coast Defence, Gun Carriages, dc. 
1510. J. G. Butter, America, ‘‘ Projectile.”—Dated 17th May, 1872. 
This invention consists in applying to the main body of projectiles, by 
any suitable mode of attachment, either a continuous circular band or 


segments of such a band constituting studs, having a hinder slit which 
distance the said band segments or studs into an 


divides to a 

upper and lower lip. 

1554. G. Haycrart, Faversham, ‘‘ Pebble gunpowder.”—-Dated 22nd May, 
1872. 

The press cake has a backing of canvas provided, to which it adheres 
when cut into fingers and cubes. To form ages powder the press cake 
is cut up in two ways, first, by a pair of rolls having V projections and 
geared together, between which the pressed cake is drawn and delivered 


on a table cut up into strips or fingers. The strips are then passed length- 
wise through the machine for cutting into in but without cutting 
the canvas backing. r the cake may be cut up as before 
by a knife having a 


and falling motion, mounted above a 
fixed knife, and between w! the press cake is passed, the feed being 
rendered adjustable so as to form cubes of larger or smaller size. By 
having a double set of knives the press cake may be cut up into cubes in 


one operation. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

1407. Z. D. Berry, London, “ Construction of stoves for heating buildings 

and other ”"— Dated 16th May, 1872. 
The fuel is supplied to the stove by and is contained in a vertic 





fix the same at any desired height in the deep ring of metal, and thereby 
form a drain or steamer by fixing it above the level of the water in the 
saucepan or other vessel. 

7S 4 Homes, London, “Coats and waistcoats.”—Dated 21st May 


The features of novelty of this invention consist in connecting the fore 
rts of a waistcoat to a coat, instead of having the waistcoat separate 
m the coat as is now the case. By this invention the necessity for 
having a back to the waistcoat is dispensed with, and the set of the coat 
very much improved when the istcoat is buttoned, and the undue 
flying open of the coat prevented or very much lessened. 
1546. E. G. Brewer, London, “‘ Stocking or hose.” —A communication—Dated 
21st May, 1872. 

This invention consists of making the calf and upper part of a stocking 
with *‘tuck stitching,” and the lower part with “plain stitching,” when 
made on « circular knitting loom. 
om, Zz A a, Liverpool, ‘ Stationary and other cases.”—Dated 22nd 

‘ay, 1872. 

This invention provides means by which the opening or closing of one 
lid or coverof stationary or other cases where two or more lids or covers 
are used shall open or close the remaining lid or lids, cover or covers. 
This object is attained by levers or coupling rods connecting the whole of 
the lids or covers ; one lid or cover may be arran so as to secure when 
closed, or close when open, the remaining lid or lids, cover or covers, but 
be capable of opening independently. en there are thumb openings, 
covering pieces are provided so as to close by the pressure of the lids or 
covers when closed, and, when left free, open of themselves. 

1575. W. R. Laxe, London, “ Removing seeds from raisins, &c.”--A com- 
munication.—Dated 23rd May, 1872. 

The said invention consists, First, in combining a set of needles or 
pointed bodies with a set of elastic clearers, the latter being so arranged 
and connected with the bed that if a raisin be placed on such bed the 
sharp ends of the needles may by a simple motion be forced through 
the raisin, carrying the seeds therefrom on their points below the clearers, 
to be thence removed by such clearers on withdrawing the needles ; and 
Secondly, in a particular device for effecting the combination of such 
needles and clearers, the object thereof being to provide simple and 
efticient means for removing seeds from raisins or other similar fruit. 
1579. J. KNowtes, Wolverhampton, and J. C. MAYELL, Woolwich, “Portable 

cooking apparatus.”—Dated 23rd May, 1872. 

This invention relates to a combination of cooking utensils so that they 
may lie in each other, and the whole within an outer case, which when 
emptied of said cooking utensils serves as an oven; also to a cooking 
trench so formed that the flame from the fire must pass between and 
beneath the whole of the cooking utensils placed over it upon iron bars, 
such trench being made with leas labour, and being much less liable to 
accidental injury than ordinary military cooking trenches. 

1902. E. P. H. Vaucuan, London, “ Furnaces, stoves, &c.”—A communi 
cation.—Dated 24th June, 1872. 

This invention ists in an arrang t by means of which fine jets 
or thin sheets of air are delivered around, through, and immediately over 
the fuel, in such a manner that whenever and where the atoms of com- 
bustible matter fly off, and, before they can combine deleteriously to com- 
bustion, atoms of oxygen in sufficient number and right condition will 
meet them and P the bustion 














5 Class 8,-CHEMICAL. : 
Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

1492. T. Curisty avd A. Boprownicki, London, “‘ Ammoniacal liquors.”"— 
Dated 16th May, 1872. 

The inventors propose to utilise not only the ammonia but also other 
of the substances contained in such ammoniacal liquor. These sub- 
stances they arrange in groups corresponding with their chemicul 
radicals. (1) Azot substances whose radical is azote combined with 
hydrogen (ammonium Az H’,) (2) Azoted substances whose radical is 
azote combined with carbon (cyanogen Az C*.) (3) Various substances 
present in ammoniacal waters or in the product obtained in working 
according to the invention described in the application No. 1327, filed 
May 2nd, 1872. 

1494. R. Porter, Chiswick, and F. Porter, London, ‘‘ Distilling and in 
apparatus therefor.” —Dated sth May 1872. 

The object of this invention is the more rapid and economical distilla- 
tion of various substances or materials for obtaining the volatile, liquid, 
and other products of destructive distillation. This object is accomplished 
by passing the charge of material to be distilled in a thin stream through 
a vertical retort, so that the whole of the said charge is kept in contuct 


with the sides of the retort, and the entire hea surface thereof is 


utilised while the central ion of the retort is left free for the passage 

of the vapours or evolved, and for this purpose retorts are used of a 

polygon or cylindrical form with screws of a peculiar shape fitted 
erein. 


1506. J. JevEs, Plaistow, Essex, ‘‘ Fuel.”—Dated 17th May, 1872. 

This invention relates to an inflammable ——— made by mixing 
one of the products of the distillation of coal tar known commercially as 
solt or creosote, with a porous or absorbent material. 

1514. A. T. Becks, Birmingham, “Galvanised iron scrap.”—Dated 18th 
May, 1872. 

The Sovelty of this invention consists in removing the zinc from 
galvanised iron scraps and utilising the iron residue, as ordinary scrap 
iron, effected by immersing the said galvanised iron scrap in a solution of 
tin which dissolves the zinc therefrom and precipitates the tin held in the 
solution in a metallic form. 

1516. J. Bard, Glasgow, “ Treating oils for lubricating and other purposes.’ 
—Dated 18th May, 1872. 

The feature of novelty which constitutes this invention is the digestion 
of oils in a proportion of sulphur, which has the effect of rendering 
oxidisable oils fit for lubricating purposes. 

1521. C. Herveux, London, “‘ Improvements in tanning.”—Dated 18th May, 
1872. 


The feature of novelty of this invention consists in screwing a doubled 
hide or skin between two frames, and forcing tan liquor between 
the said hide or skin ic arranged 
on the said frames to keep the or skin in proper form, thereby 
causing the same to be tanned equally all over. 

1525. E. Sorvay, Brussels, “ Production of carbonates and bicarbonate of 
soda, ’—Dated 18th May, 1872. 
The prominent features of these improvements are, First, to force 











Dec. 6, 1872. 





THE ENGINEER 


— nineaiin 








carbonic acid obtained from any convenient source, cag a high 
column of -y- ution of salt and ammonia, the height of which always 
exc and is generally several times as large as its test width, ond 
to make the bag descend and the gas ascend mainly in a vertical direc 

tion. Secondly, the use of a single vessel of considerable height in pro- 
portion to its Twidth, as called absorber, for treating the solu- 
tion of salt and ammonia by carbonic acid. Thirdly, the use of plates 
pe rforated by small holes and ane F with teeth round their cireum- 
ere: absorber, 


nce in the said order to divide the gas as often as practi- 
cable. rouely. = form of a callote or — segment given 
1 these , the use of plates provided with one or a few 


large holes — tn the eid absorber to prevent the mixing of the liqour at 
the bottom and top of the said absorber. veer ny to feed the liquor into 
the absorber at about half its height, whereby he obtains the liquor in 
the upper half of the absorber in a fit state to retain the amount carried 


off by the from the lower half of the absorber. Seventhly, the use of 
a vacuum “rs for separating the bicarbonate from the liquid. Eighthly, 
the drying of the bicarbonate and its conversion into mono-carbonate of 


soda on the can — by passing a current of air or other gas through it. 

Ninthly, the apparatus, coding of a cylinder, in which are 
placed circular ves with proper openings, and which is provided with 
a shaft, arms, and scrapers, whi ch cause he drying substance to move 
from the to; to the bottom of the cylinder for the purposes hereinbefore 
set a enthly, the use of agg A shelves heated ayn A in be 
said drying a tus. Bay drying apparatus, consisting o 

a pan and pe poner ith a central shaft, arms, and scrapers, for the 
purposes ee eae set t forth Twelfthly, the meration of the 
ammonia from the liquid from which the bicarbonate has been separated 
by magnesia or a baste chloride of ry and the subsequent treat- 

mens of the liquid thus obtained, by which the muriatic acid or chlorine 
are obtained, and the magnesia as well as all the salt which has not been 
converted into bicarbonate are recovered. 


1539. W. Wetpon, Putney, “‘ Manufacture of soda, potash, hydrocholoric 
acid, and chlorine.”—Dated 21st May, 1872. 

Decomposing by either magnesia, oxide of zinc, oxide of copper, or 
oxide of lead, the chloride of by 

chloride of sodium or chloride of potassium by any carbonate of ammonia, 

and then decom the enagee. | metallic chlorine by heating it with 

access either of air or of steam, and so obtaining its chlorine either in 
the free state or as hydrochloric acid, and at the same time reproducing 
the oxide for use again. 

1540. H. Kenyon, H. Kenyon, and I. Swinve.ts, Warrington, Lancashire, 
i Manufacture of chlorine and sulphuric acw.”— Dated 21st May, 
1873 

The features of novelty in this invention are as follows :—The inventors 
take rock or manufactured salt, chloride of potassium, and an excess over 
their equivalents of sulphur, as ‘burnt or unburnt copper or iron pyrites, to 
decompose the salts with sufficient nitrate of soda or saltpetre to restore 
any loss in the recovery of oe —_ acid. These they intimately mix 
together, and after —= add sufficient moisture to mould into 
balls orany other convenient shape, and when freed from moisture they burn 
such ballsin kilns Saventent shape, and w airtosupportslow combustionand 
to oxidise the gases as liberated, which they draw through a tower 
or stack, washing them with nitric acid, condensing all sulphurous or 
sulphric’ acids, and ais pee chlorine for any purpose required. 
The sulphuric and nitric acids they collect, and during the concentration 
of the sulphric acid, the nitric ont nitrous acids and moisture are con- 
densed ready for the to be ted, viz., freeing the chlorine 
from sulphurous or inet acid. 

1550. J. WorRAuL, Manchester, “Apparatus for dyeing cloth.”—Dated 2ist 
May, 1872. 

The main — of this invention is to effect the dyeing and the 
subsequent washing and the or. liquid from the cloth in one and 
the same machine. To this end there is mounted on the dye vessel a 
drum of peculiar construction which constitutes at once the “ wince” and 
“dolly” for passing the cloth through and out of the dye liquor, and also 
a hydro-extractor for discharging from the cloth the liquid which it has 
absorbed. 

3417. F. Haun, London, “‘ Mantfacture ef steel and malleable iron and 
furnaces therefor.” —Dated 16th November, 1872. 

Tn —es steel and malleable iron according to this improved 
process, the inventor first melts the iron ore or pig iron and causes the 
molten cast iron to descend through a chamber or passage which is sup- 
plied with heated air by a suitable blast, and in passing through the 
heated air the crude metal is fully exposed thereto, and bet acted upon 
by the oxygen in the same is thereby decarb urised and also freed from 
the various impurities usually existing in iron ore or pig iron. 

3502. T. A. HowLanp and C. G. McKnicut, London, “‘Gas.”—Dated 22nd 
November, 1872. 

This invention consists, First, in the production of the gas by the ad- 
mixture of atmospheric air with a hydrocarbon fluid in a gasometer or 
gasholder, whence the gas is taken directly to the burners; and, 
Secondly, in = uliar construction of the said gasholder and other 








3 





apparatus. ventors construct the upper or movable part of the 
said napster * with a separate for the hydrocarbon 
fluid. This tes by tubes with the body of the gas- 





holder, which is filled with air. The Ho mag also provide the yas- 
holder with a central rod and tube for guiding the upper part as it rises 
and descends. In some cases the inventors use an apparatus consisting 
of a vase packed with wool or other porous material, which holds the 
hydrocarbon fluid. The said vase has a perforated tube covered by a 
sleeve, through which sleeve and tube the gas is conducted to the Seaman. 
Air is admitted to the porous packing through a hole at the top of the vase 


Class 9.—ELECTRICITY. 
intuieg Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1520. D. A. Carr and C, P. Bariow, London, ‘ 
18th May, 1872. 

This provisional specification describes electric signal apparatus by 
which a signal man at a signal station can cause a signal to be exhibited 
on the Me or other part of an ee train. The apparatus is 
arranged so that, First, the train h to the man at 
the signal station ; Secondly, a signal is ore ed on to the train by the 
signalman at the signal station; and pee e signal there received is 
repeated back to the signal station and record 
1537. E. A. Catanan, London, “ Electric ral signal or alarm appa- 

rotus.”—Dated 20th May, 1872. 

This invention relates to simple ‘but thoroughly efficient apparatus to be 
placed in a telegraphic circuit for giving signals or alarms. It is chiefly 
pane hg afford a convenient and sure means for transmitting arbi- 

'y signals from hotels, banks, offices, private dwellings, and other 
pe or dwellings to a lice station or other a to notify 
to the same the need o or att First part of 
this said invention relates to a signalling instrument so pcre that 
any number of such instruments may be placed in a single line or circuit 
in connection with a signal ap; ro at the central station, and each one 
when not being used will ply form part of the line, offering no 
resistance to the Lire of the pe Mee through the same ; and moreover 
the said instrument not permit of two operators using the line at the 
same time, aos instrument showing whether the line is clear or is 

ied in of from any other instrument in the 
circuit, The Second part of the said invention relates toa contrivance 
whereby the said instrument is connected with a local circuit which has 
a wire extended to any desired part of the house or building to be 
guarded, and which, on the entrance of a burglar or other person 
not acquainted with its existence or arrangement, will be poor fag and 
will cause the aforesaid instrument to —- and transmit to the police 
station a series of signals which will continued, and will entirely 
prevent the use of the line for other instruments, till those signals have 
been responded to and the instrument cut out of the circuit. 

_— 
Class 10.—-MISCHLLANEOUS. 
Including all patents not found under the preceding heads, 

> 2 Saenere, Wolverhampton, ‘‘ Presses and bale ties.”—Dated 1th 

lay, 1872. 

The . of [the invention consists, First, in giving a differential 
motion to the rise or lift of the ram in hydraulic presses, and in 


‘ Railway signals.”—Dated 











1493. G. Bowpen, London, “ New or improved writing and drawing slates.” 
—Dated 


16th May, 1872. 

This i ofad writing slate, and the novelty 
of construction consists in giving ys use to the school slate, Z., 
one side for writing and the other side for drawing. 

1500. W. R. Lake, London, “* Apparatus for preventing the escape of foul 
= and gas from drain pipes.”—A communication.—Dated 16th May, 





This eS relates to devices to be used in connection with house 
waste and water-closet pipes pes, and for street sewerage purposes, for pre- 
venting the egress of unhealthy odours, fumes, or noxious gases. 

1501. A. Ransome, Chelsea, “ Wood-cutting inery.”—A 
-—Dated 16th May, 1872. 
This invention relates to the removal of sawdust, wood chips, shavings, 
or other kinds of débris from wood-cutting machines by means of pipes 
d witha tus for creating currents of air in the 
pipes strong enough to lift foals carry such dust, chips, shavings, or other 
débris to the outside of the manufactory or to furnaces where they may 
be burned. 
1502. J. Corrritt, Studley, Warwickshire, “* Manufacture of punches for | 
piercing the eyes of '— Dated 16th May, 187: 
This invention consists in ‘forming punches of the above descri 








tion 


intended to form eyes, of an irregular or peculiar shape of wire, uced 
and stamped or shaped at one end indies to the form required to pierce the 
shape of eye desired, the other end being fitted and secured in a clamp or 


other holder. 
1503. 8. W.WorssaM, Chelsea, “‘ Apparatus for cutting mitres.”—Dated 17th 
May, 1872. 

The invention consists in arranging the knife to cut in a vertical plane 
(as heretofore), and the rest for the wood at an angle between the vertical 
and horizontal. Also in a’ ig the lever to operate the knife to work 
in a plane parallel to that of the knife. 

1512. J. A. TorNER, Manchester, and G. Davies, Chorley, 
“Wi aterproof packing material.”—Dated 18th ~ 1872. 

Packing material of this description has been made hitherto by enol 
bining brown or othersuitable paper with a woven fabric, either the pa’ 
or the woven fabric —— previously coated on one or both sides wit 4 
waterproof material o Our ists principally 
in substituting pom ty cotton, cotton waste, ‘mungo,” or other suitable 
refuse or other fibrous material in a loose or fleecy state (or before it has 
been spun or woven) for the woven fabric hitherto employed for this 
purpose, 

1515. W. H. Krva, 
18th May, 1872. 

This invention consists in forming the bill case, letter case, pocket 
book, or other article with two closing flaps and with double pockets. 
1522. D. Cunntncuam, Dundee, “‘ Working of caissons.”—Dated 18th May, 

1872. 

This invention, which relates to improvements in caissons employed 
for closing dock entrances, canal locks, and other spaces within which 
it is required to confine water, and which ee may also be 
applied to movable bridges, consists in so constructing these caissons 
that their descent and ascent in the water may be effected without the 
_— of sluices, valves, or pumps as hitherto used to admit water 
to, and run it off from them in order to alter the amount of ballast, 
accordingly as it is desired to sink or raise the caissons. Under this 
invention the caissons are provided with floats at the sides, which are 
raised or lowered by screws or other suitable mechanism. By actuating 
the screw or other mechanism, so as to raise the floats in the water, the 
caisson is sunk, and vice versd by lowering them it is raised; and by 
raising the floats clear out of the water they act as — by which the 
caisson is forced down to its lowest level, thereby “in tight the 
entrance to the cock, canal lock, or other water space. In lieu of em- 
ploying floating bodies in conjunction with the cai inbef 
set forth, other bodies, which are capable of displacing ote oh and whose 
specific gravity is greater than the water, may used for effecting the 
objects hereinbefore descri 
1523. J. L. Picwery, Paris,.  faprovel safety lock.”—Dated]18th May, 

1872. 


The chief feature in this invention consists in arranging upon the key 
several movable wards, and in the interior of the key the same number 
of tumblers. The wards and tumblers are numbered and notched in 
order to correspond together in the ti which the 
owner of the lock can effect as he desires by changing their respective 
positions. . 
1529. J. ARMYTAGE, 

May, 1872 

The inventor employs a box or case (of iron, earthenware, or other 
material), an aperture is made in the side or sides thereof, another made 
in the bottom, is closed by a lid or cover, and allows (when the lid is re- 
moved) of the water which may have accumulated in the box to run off. 
In front of the aperture made in the side or sides of the box is placed a 
sereen or cage of galvanised wire or other suitable material, and con- 
taining charcoal ; the lid or cover of the box is formed with a grating. 
~ deposits the box in an excavation to bring it te a level with the sur- 

face and connects the aperture in the side or sides with the sewer, so that 


the noxious vapours in through the screen or cage containing 
the charcoal becomes di dootorised. 
1531. 8. Hotman, London, “ Raisingand lowering heavy bodies.”—Dated 18th 
May, 1872. 
This invention consists in raising heavy loads by means of a hinged 
lever or jib worked by a hydraulic ram which acts a telescope strut. 
1532. W. Fonwis, Glasgow, “ Exhauster and blower.”—Dated 20th May, 
1872, 


Chester, 





Westbury, Wiltshire, ‘‘ Bill cases, letter cases, doc.” —Dated 








Preston, “‘ Ventilating sewers and drains.” —Dated 18th 


The feature of novelty which constitutes this invention is the arrange- 
ment and construction of apparatus by which the pressute and exhaust 
sides are kept entirely separate, the exhaust and forcing action 
rend continuous, 

1533. J. R. Croskey, London, “ Treating asphalte or bitumen.” —Dated 20th 
May, 1872. 

The indenting asphaltic surfaces with grooves or otherwise. The intro- 
duction into such surfaces of granite or other material. The construc- 
tion of asphaltic blocks with surfaces as above. The making of 


ipes on either or both sides thereof. 
= ape quadran’ 
screw 
a flat surface or to 





the said socket or connection it by screw bolts or their 

equivalents. 

1549. z A. Mee, M heat, «“ Mack 'y for drawing wire.”—D I Qlet 
May, 1872. 


1552. H. A. Bonwevitie, London, “ Treating cotton seeds.”—A communica- 
tion.—Dated 21st May, 1872. 
This invention consists in treating cotton seeds by means of brushes or 
solid cylinders revolving in casings fitted with sheets of iron or steel 
or grating furnaces, in order to separate the cotton or fibrous material 
the seed. 


1561. F. Hotvoway, New Cross, Kent, ‘* Presses for cutting and embossing.” 
—Dated 22nd May, 1872. 
The improved press for cu ting and embossing various sttbstances con- 
sists in an improvement on that class of press in which a follower 
attached to « vertical red which works in guides is brought down on tu 
a cutting or embossing tool. 
1563. W. B. Wooppury, Greenhithe, Kent, “‘ Magic lanterns.”—A communi« 


cation.—Dated 22nd May, 1872. 

These improvements ating the lantern of a lindrical 
form, the same size as the cond space, and in the = 
of a paraffin lamp having a double 1-3 the flame being 
to the condensers, a plate of glass being ‘used at each end of the cy Inder 
to form a draught as in the glass chimney used with paraffin lamps. 
1564. T. B. De Forest, Birmingham, U.8&., “‘ Pins.”—Dated 22nd May, 1872. 

This invention relates to a machine which performs automatically ali 
the operations comprised in the manufactsi 
to say, it takes the wire from a reel or coil, forms the head 

off the pins, points them, and delivers them. And tbis said invention 
consists in the peculiar contrivances for performing the above operations, 
and in their combination in Such & manner as to form one com 

it, and The main or driving shaft is arranged 

longitudinally upon the moans. @ ond cope carries the cams for operating the 








heading, ing, and cut ~s oy inner end. 
The oe at pm Fy is ae of ilopontentie wet tte as its driver or actuating 
spindle. A spring bar or finger operates in combination with the cutter 


are severed from the wire, and — 
A ‘’\ horizontal rotating table receives the 
from the said wheel, and is so a‘ that the times of the revolu = 
of the table correspond with those of the wheel. The aforesaid horizontal 
rotary table is formed with niches for the ion of the pins, and is 
made in two parts, one of oe - = yi than the other, and 





which are arranged in com or pressure te, a 
with delivery guides ‘or fingers. In ae on with the horizontal 
rotating table there are rotary files and a polishing belt operating to point 


and finish the said pins. 
1565. T. B. De Forest, Birmingham, U.S., “ Sticking pins in paper.”— 
Dated 22nd May, 1872. 

This said invention relates to a machine for tye Ler inserting pins 
in uniform rows in strips or o—- of = te The said machine is Soma 
matic in all its operations, and effects the insertion of | the rows of poe in 
the paper strips in a more 1 manner 
hevesalere been found | practicable. The sald machine has the following 
contrivances and of ay a travelling feed- 
apron, on which the pins are deposited in a heap, is placed above a ro- 
tating cylinder whose axis is horizontal, and into which the pins are 
= ped by the said feed-apron. This cylinder carries the Eee bpd 

it rotates, and depositing them upon an in platform 

which receives the pins as they drop from the said shelves, alent 
them to a chain conductor of peculiar construction extending th: rough 
the said cylinder. This conductor as it jo enee the arranges th 

in rows of the required length and in the J x mh ion to be Senevted tn in 
the paper. It has an intermittent motion for ayia the pins to the 
inserting mechanism. The latter is so arrar in combination with the 
said chain conductor, and with mechanism for feeding and crimping the 
paper, that as each row of pins is brought forward by the chain the said 
row is properly inserted into the paper. The latter is taken in a con- 














tinuous strip from a reel or coil, and as the rows of t eine are inserted 
therein it is drawn away from the sticking d from 
the machine. 


1570. R. Tuomas, London, “* Colouring spectacies.”—Dated 22nd May, 1872. 

The inventor unites two lenses or parts of — of colourless glass by 

means of an adhesive substance containing y-r or ivastes 

matter, which may be thereby rendered Soe in t over the whule 

a of the lens, whatever may be the variations in the thickness of 
e latter. 





THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Corrcspondent.) 

FINISHED IRON: Firmer tone in the market ; Anticipations as to 
the future : Orders refused beyond this year—PRICES OF FINISHED 
AND PIG IRON—PREVAILING QUIETUDE AT THE MILLS AND 
FORGES—THE REDUCTION IN THE MAKE OF PIGS— BLAST FURNACES 
IN AND. OUT RESPECTIVELY — VALVE OF IRON--CONFERENCE OF 
IRON WORKERS : Its importance--SuPPLY OF COAL—NEW METHOD 
OF WORKING IN COLLIERIES—NORTH STAFFORDSHIRE—THE 
GENERAL INDUSTRIES: Branches specified—THE NEW CHAIN AND 
ANCHOR TESTS : Effect on trade. 

THERE is a firmer tone manifested in r of all business that 

must stand by till, or will not extend over Christmas. There have 

not for some time been better inquiries than are now being made, 
and here and there some excellent orders have been obtained. 





blocks with asphalte surfaces. The making of wood pavement with such 
a The construction of the machinery requisite to carry out the 
above. 
534. J. Keenr, London, “ Intuitive instruction in numeration.” —. 
munication.—Dated 20th May, 1872. 

It is an apparatus intendea to convey intuitive instruction in the 
numeration of entire numbers and of d It is tained in 
three parts, A, B,C. The first exercises in calculations are made on the 
lower part C, which is acommon net. The verbal numeration is taught 
paw the upper P espe Some of the balls contained in the box (A) are 

laced upon rods (b), (c), (d), Fe to represent the units of the different 

or and thus to form the numbers. The middle portion B, which is 
a board painted black, is used for the exposition of numeration. It 
suffices to write there with chalk below each rod the her indicating 
the number of units or balls which it carries, and pu’ a nought (0) 
=a that which does not carry anything. The uobers hereto formed 

ill be thus written in cyphers. If one is d with 1 fracti 
the arithmomitre is « The movable board 
(e) must be raised after having ble frame (t) and 
returning it, be put into into its place again, letting it slide along the 
grooves (j), (k). 
1541. W. H. Dupre, Jersey, “Construction of wind guards and other 

ventilators.” -- Dated 21st May, 1872. 

This invention consists, First, in accelerating ventilation in buildings 
and chimneys by forming “cowls’ with spiral outer blades and inner com- 

ing ch in employing curved spindles with 


A com- 








phe) 


another oy 








lubricating for enab! cowls to revolve without noise. Thirdly, 
securing ides within the rabit of valve ventilators with a hinged 
plate and fixing pins. 


> _ am Loughborough, ‘Coupling of pipes.”—Dated 21st 
‘ay, 187 
The inventor casts or forms the socket at one or both ends of each 


| are withholdi 


Ir ters will accept orders on terms favourable to purchasers 
up to the end of the year, but for delivery beyond that time 
they will book nothing. Only faint expectations are now enter- 
gy that there will be another official drop in prices this 
yea 

On Change in Birmingham to-day (Thursday) there was more 
disposition to purchase than for some weeks past, together with a 
better business generally. Makers here are content to do business 
at current rates for a brief period only, Those rates are: Bars 
from £10 to £12 - ton ; sheets and plates, £12 15s. to £17; and 

igs, £3 L5s, to Upon the whole Y~ has not been more 

one at the furnaces and the mills and forges than last week; 
and notices continue to be given to blast furnace hands of the 
intention of their employers to curtail wperations with some 


idity. 
The supply of coal this week has been rather in excess of the 
demand, owing to some of the ironworks standing and others only 
being on, and as a consequence of more coal being in the 
ore A the colliers have given notice that they shall do less work, 
thus carrying out the advice given them by their delegates, not to 
raise any more coal than is needful. 

An unaltered condition characterises the iron and coal trades of 
North Staffordshire. There are few orders in hand for iron, and 
the mills have to depend upon specifications that come in from 
week to week. Customers in the Uni States, it is thought, 
orders in the expectation of a further drop in 
prices ; but as the cost of production is altogether oe me 
to the’ prevailing prices, they are unlikely to benetit greatly by 
the delay. Pig iron and ironstone are suffering from the same 





length of pipe with a flange orring having lugs or their equivalent, and 
having holes or slots in it at the outer end. Or instead of a flange he 





causing the water as it is forced from the pumps to act upon a reduced 
area of the ram contained in an annular s) of the well or socket con- 
taining the ram, the said annular © g formed by reason of an 
internal fixed cylinder supplied with grooves or thoroughfares at a 
portion of its upper surface corresponding the bottom of the —_ 
when elevated about one-third its distance, and that form passages o 
communications from the annular space to the internal capacity filled 
with water under the central area of the ram, thus allowing the pressure 
in the annular space (so soon as such grooves or passages are exposed) 
to be communicated so as to act in conjunction with the pressure in the 
annular gl upon the whole area of the ram at the time the greatest 
ired when — the termination of its lift. 
Secondly, 4 ‘movely consists in the peculiar formation of a ‘‘ tie” or 
coupling for connecting the aan of the hoops encircling bales, the 
construction of which is composed of a square ~~ of metal provided 
with two slots, the thickness of the metal being increased between the 
slots, thus causing the thinner portions when the ends of the hoops 
- assed through the slots, at the time when the expansion of the 
lace, to yield and contract the orifices of the slots, thereby causing 
close upon and firmly retain the ends of the hoop encircling the 





them 





forms the socket with one or more pairs of tabs or ears. The | 
interior of the socket may be of the same diameter for the whole of its 
length, or he divides into two | of different a the length 
of socket nearest the pipe being of such diameter as to admit the end of 
the next pipe. The outer endof the socket is of toner diameter to receive 
the which encircles the pipe in the socket. The flange with 
holes in its projecting part, or the flange or ring with ears on its outer 
circumference, is slipped on the end of the nn ie? to be i and the 
two are secured by nuts and bolts passed through th les or the | 
spaces formed ae oa, Or he casts the end entering the socket with | 
lugs or their the packing. He - ys a double | 
socket, one or both ave of which peter ody 2 loose rings wi oe to connect | 
which Tooss | 





SP t ends, or a single socket S yt end to 
a metal placed between it and the packing, upon w 

“2 with lugs or —p¥ fmm | = in the other end presses. He 
uses a casting ha space with sockets to receive 
pes, and ha’ Ragen of a me 
age, vo thet 6 Denbor of co be made at 

liquid spaces may be provided wan b waive ox abies So ceber metas | 
the flow of liquid into the chambers, or he makes a vr 8 or | 
chambers with a valve or valves working in it or them, to which is 
attached sockets or other connections to connect therewith a pipe or 


causes that affect finished iron. Vendors rarely succeed in 
inducing customers to enter into e ments for re but pressing 
necessities, and the quotations are oasinn. the ironworks 
and factories the demand for coal is re mew vet for household 
—— bygone is -t yee 

Throughout Birmingham the leading firms are steadil aged 
upon orders some time ago received ; and the new year "vill have 
been nearly three months old before some of the specifications are 
out of hand. At the same time the direction of prices is the same 
as that observable in res of the leading metals. Customers 
| are not to be wooed in other terms than those which are in their 
favour and against the peudien. The alteration in the metals 


has here and there been counterbalanced by higher ey = Manu- 
| facturers have not, therefore, been in a pmien respond 
promptly to the metal market, But so persistent are har cus- 
tomers in their demands for easier peed that are 
a being made by manufacturers which leave them in a less 

a position than for some time they 
= New price lists are being issued, 


have 
are announced in malleable iron —- iron bedstead 
brass and copper tubing, wire, sheet metal, 
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brass foundry goods generally. Iron bedsteads are quoted 
down 15 per cent., and brass bedsteads 10 per cent. The 
changes are a others are looked for. much, how- 
ever, as prospects of the early future are generally held to be satis- 
factory, the downward direction of prices here indicated will not 
be long continued, unless the view entertained by men of most ex- 
perience should not be realised, and the future, instead of proving 
a time of activity, should become one of quietude. Amongst the 
orders most recently received are those which relate to iron safes, 
edge tools, certain classes of engineering work, and some miscel- 
laneous wares required by emigrants. The leading markets alike 
in distant countries and throughout the European Continent 
promise well, though it is feared Australia will suffer financial 
disasters. A good spring trade is looked for with Canada, and 
a splendid business is believed to be certain in respect of most 
of the South American Continent. India, however, is still in 
only a sickly condition, 

he new Act of Parliament affecting the chain trade, which 
comes into operation with the beginning of 1873, and requires that 
severer tests than formerly should be applied to anchors and cables, 
will, it is believed, lead to makers raising their present prices 
somewhat considerably, 

There are numerous saute amongst the hardware manu- 
facturers in this district of the serious effect upon their industry of 
the great increase in the charges for the conveyance of goods by 
railway which have recently come into operation. 


— 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THe CLEVELAND IRON TRADE—THE END OF THE STRIKE AT 
STOcKTON—STRIKE OF CLEVELAND IRONSTONE MINERS-—DEATH 
OF A MINING ENGINEER—THE CLEVELAND MINES, 

Ar the Middlesbrough iron market on Tuesday there was a large 
attendance, but although it was generally believed that the market 
was rather firmer, there was scarcely any business done, and I 
did not hear of any transactions at prices beyond those I quoted 
last week. Buyers are still holding back orders, and there is no 
doubt they will not alter their tack until the turn of the year, 
when it will be seen more clearly what course is likely to be best 
for them to take. Consumers of coal and coke seem to have made 
up their minds that after the close of 1872 all kinds of fuel must 
be cheaper. 

I can scarcely see why this must necessarily take place, more 
especially as the demand is heavier than ever, and as the produc- 
tion will, under the Mines’ Regulation Bill, be lessened. How- 
ever, without cheaper fuel, there is not much prospect of cheaper 
iron, The lowest quotations for coke at the ovens is now 35s. per 
ton ; and ironmasters are being asked 15s, per ton for coals which 
they are now using under contracts for 6s, per ton. As their con- 
tracts —_ and have to be renewed they will feel that the cost 
of fuel seriously interfere with their profits on iron. Eve 
available blast furnace is in full operation, and yet the demand 
for pig iron far exceeds the supply. _ There is no No. 3 to be had 
for immediate > and this quality is only quoted for next 
year, the price being from 90s, to 100s. per ton. Little or nothing 
is being done in the finished iron trade. It is expected that a 
— of contracts which have been held back will soon be given 
out. 

The strike at the Moor Ironworks, Stockton, to which I alluded 
last week, finished by the men agreeing to return to work, and to 
pay the costs of the prosecution as far as it had gone. The 
employers then withdrew the charges against the men. 

, Last week I stated that, although the yield of ironstone in 

Cleveland was very large, there was considerable dissatisfaction 

amongst the miners about their union. This dissatisfaction has 

grown, and has resulted in a strike which may be attended with 
very heavy loss, For several weeks past the miners in Cleveland 
have been endeavouring to carry outa resolution which they passed 
some time ago, the object of which was to compel men engaged at 





like 1000 tons of Bessemer per week, besides their patent wheels 
and the general Pee of an extensive engineering works. 


The armour plate mills are kept fairly employed on the orders of 
the British and one or two other Governments for casemates, 
shields, and plates, This department is not, I am informed, any- 
thing like so active as it at one time was, notwithstanding which 
there is by no means any positive lack of work. ; 

In wire for ramrods—a business in which Sheffield at one time 
did an ernormous stroke—little or nothing is now done, mainly 
owing to the universal adoption of breech-loaders ; but I hear that 
an extensive order for rifled gun barrels from a certain South 
European Government has just been placed with a firm in this 
district. Large ordnance is also being turned out in bulky lots, 
and the Royal Arsenal is, if one may judge from appearances, 
taking its quantum of the many descriptions of steel barrels, and 
so on, required there. 

Since my last was written work has been, to a certain extent, 
hindered by the men keeping up the Sheffield Winter Fair. This 
broke the week pretty effectually, and it, unfortunately, needs 
but little with the bulk of the workmen to spoil the whole of the 
week, To some firms this would be rather convenient than 
otherwise, but to the majority these interruptions to the steady 
course of business are most unwelcome. 

The engineering firms continue fairly busy on foreign orders, and 
on the oe pe of shipbuilders, machinists, and the ironworks 
of this and other districts; in consequence of Jabour disputes on the 
Tyne, Tees, and Clyde, orders are hardly so good from thence; butasit 
is known that the shipbuilders are likely to be well employed in the 
new year, noserious falling off isfeared. Edge tool manufacturers are 
doing a satisfactory business on old and currentorders, and are hope- 
ful as to next year’s prospects. All the best file houses have plenty 
of work on hand. A new American file-cutting machine is spoken 
of, and is said to turn out far better work in all respects than any 
of those previously introduced to the notice of the trade; there, 
however, seems little likelihood of any machine ever attaining 
that peculiar turn and stroke, made by the human hand. 

Local, Swedish, and Russian irons are fairly plentiful just now, 
and fully meet what demand there is. Swedish maintains its 
price firmly, and is not likely to come down; in fact it is stated 
that some of the Swedish smelters are unable to carry out contracts 
made with Sheffield houses. This inability is stated to be owing 
to the insufficient ~~ of charcoal, Russian brands are plen- 
tiful and cheaper, and for English iron less money is being accepted. 

There is little or no alteration to note in the condition of the 
general cutlery trades. 

Makers of stove-grates, fenders, ranges, ornamental castings, 
and similar goods, are fully occupied, both at Sheffield and 
Rotherham, 

The brass works are quite full of work, the English and foreign 
demand for plumbers’ and general water fittings being very 

ressing. A leading Rotherham house is stated to be some months 
hind with its orders, 

There is no quotable reduction in the prices of coal and coke, 


TY | but the supply is quite adequate to the demand. A new colliery 


and ironworks company is being formed for the purpose of working 
an extensive coal-field under Lord Wharncliffe’s estates in this 
district, and an ironstone field in North-east Derbyshire. It is 
stated that the capital is all subscribed, and that the title of the 
company is the Yorkshire and Derbyshire Coal and Iron Associa- 
tion. Messrs. John J. Bagshaw and Co., of the Thames Steel 
Works, Sheffield, have just sent out the rails for the first 
tramways ever laid down in India. It is stated that steam power 
is to be used for working these tramways. 

The silver plating and Britannia metal manufacturers are very 
busy. These trades have just inaugurated an important movemert 
which is to be extended throughout all the Sheffield trades. It is 
entitled the “‘ Creditors’ Commercial Association.” It has for its 
object protection of subscribers’ interests at meetings of creditors 
under liquidation and bankruptcy petitions, investigation of the 
estates of insolvent debtors, obtaining information tending to 
avoid bad debts, and for collecting debts due to members. The 





the mines to join their union. The miners resolved that if the 
breakers up or assistant miners did not join the union they (the 
miners) would work in “ pairs,” and thus prevent the breakers-up 
from getting employment in the mines, On Saturday a miners’ 
meeting was held at Eston, and it was resolved that they should 
work only in pairs in the Eston and Normanby district. On 
Monday, at Messrs. Bolckow, Vaughan, and Co.’s mines, the miners 
asked the manager if they might work in pairs. He refused to 
grant their request, and they struck. On Tuesday a much larger 
number of miners made the same request, ana he again de- 
clined, In consequence of this nearly all the miners struck, 
and scarcely any stone is bei got from those im- 
mense mines, On Tuesday the manager had a long interview 
with the men, but there was nothing settled about their returning 
to work, It is understood that the mine owners will do all they 
can to prevent the miners from carrying out their idea of 
‘*pairing,” the result of which would be to throw out of —- 
ment a large number of men, and restrict most seriously the yield 
of ironstone at the mines. 

Many readers of THE ENGINEER will be sorry to hear of the 
death of Mr. Thomas Charlton, of East Newlands, Middlesbrough. 
The deceased gentleman died very suddenly at his residence on 
Saturday evening. He was a mining engineer of great experience 
and was largely interested in collieries in the Bishop Aucklan 
district, and in ironstone mines in the Brotton district. He was 
only fifty-four years of age. 

In accordance with a resolution passed at the recent national 
conference of miners at Durham, a deputation representing the 
men have been visiting the ironstone mines of Cleveland in order 
to ascertain facts regarding the defective ventilation and other 
evils which it was alleged prevailed in the district. J udging from 
the reports I hear concerning their visits to the different mines, I 
believe the deputation will have some difficulty in making out the 
sad state of things which was pictured by some of the miners. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


STATE OF THE STEEL TRADE: Zurn out of rails and other railway 
material—BESSEMER STEBL: New works at Dronfield—ARMOUR- 
PLATEMILLS: Demand for gun barrels and ordnance— ENGINEERS’ 
AND EDGE TOOLS: File-cutting machine— ENGLISH, SWED'SH, AND 
RUSSIAN IRON—CUTLERY TRADES —STOVE-GRATES, FENDERS, 
AND BRASS WORK—COOAL AND COKE: A new undertaking— Rais 
¥OR INDIAN TRAMWAYS— SILVER-PLATERS: A new commercial 
association. 

THE first-class steel houses at Sheffield are still busy working out 
old orders, In some instances I hear of fresh melting “‘ + ‘ 
being put into work, while in other cases, chiefly of firms who are 
yet comparatively young in the trade, furnaces are being let down. 
One of the yt firms in this line is, I hear, so busy, that orders 
received last May end June are just receiving attention, leaving 
all in the interval between that time and now to be yet com- 
menced, The American demand is tolerably good for better kinds 
of steel, and a good stroke is doing with that country in plough 
plates, tool steel, plates for shovels, knives for reaping machines, 
and the like. Canada is just now taking a fair proportion of sheet 
steel, rods, &c., and is not unlikely tobe a better customer than 
she has hitherto been. 

_ The large Saville-street and ees pene houses are weekly turn- 

ing out heavy lots of Bessemer rails and tires, a good deal of which 

goes to Liverpool for shipment to the United States, South 

America, and in small quantities to various minor markets. The 

make of Bessemer steel is likely to be very largely augmented in 

the course of a few months by the opening of that department of 

Messrs, Wilson and Camm ’s new works at Dronfield. These 

are in a forward state, and will be able to turn out something 





iation is to worked in connection with Birmingham, 
London, and other towns. That the principle is most useful is 
self-evident, seeing that in cases of the failure of a distant creditor 
one person will vote for all interested—instead of each firm sending 
a representative—and so save expense, in addition to controlling 
practically the voting. I should mention that the idea has 
originated with, and is being carried out by, Messrs. Camm and 
Corbidge, of Sheffield. 








WALES AND THE ADJOINING COUNTIES, 
(From our own 
THE REDUCTION OF WAGES: How received by the workmen— 

THREATENED STRIKE BY THE COLLIERS OF MONMOUTHSHIRE— 

THE COLLIERIES GRIEVANCE FROM THE COLLIERS’ SIDE OF THE 

QUESTION : The "3 arg ts: Illustrations of his diffi- 

culties—STRIKE AMONGST THE BITUMINOUS COLLIERS: Meeting 

at Llantrissant— COLLIERS’ WAGES—-THE IRON TRADE: Unsatis- 
factory conditions : Difficulty in obtaining orders—A STATE OF 

PARALYSIS—TIN-PLATE BUSINESS : Arrangements at ironworks— 

THE TRADE AT THE PRINCIPAL IRONWORKS—MONTHLY EXPORT 

AND IMPORT LIST. 

THE announcement of a reduction, conveyed as it is in the 
enigmatical but thoroughly understood terms, ‘‘a cessation, or 
ending of all existing contracts and sub-contracts,” has not 
been received with favour, 

There must be something salient and substantial to be said, I 
imagine, on the colliery owners’ side when, as in‘one case in the 
Rhondda, a large capital invested in a good colliery realised a few 
years ago only 3 per cent.! The bituminous colliers in Glamor- 
ganshire have already taken the initiative in objection. A large 
meeting of house coal colliers took place at Lilantrissant on 
Monday, with the object of discussing the notices of reduction. 
The gathering was anything but a quiet one, and before parting it 
was resolved not to do any more work until the notices were 
taken down. 

The condition of the iron trade is not a whit more satisfactory 
than coal prospects. Orders cannot be obtained. There were a 
few ironmasters who were prudent enough to take orders when 
offered, and who did not stand out so stiffly for a high figure, and 
these now reap the advantage of their foresight. Some I know 
who held out in the hope of better prices are now almost run out, 
and in a little time, unless affairs should change, will have to 
turn to and make puddle bars for stock, or take the lower quota- 
tions which may be offered. I hear it stated that rails have sunk 
to £10 ye ton. This is not a correct statement, or at least it is 
only half the truth. No buyers can be found at that price, and if 
offered I do not know anyone who would take it. 

Tin-plate makers are not desponding, and their trade is — 
up ; bars are still quiet. In oe Same made, up to the present a 
that has been turned out has been used up at once. In many of 
the large ironworks the arrangements are such that the mil!s can 
turn out more than the furnaces will produce. This has been 
shown in some cases by ironmasters buying 7 of pig, Scotch 
or North of England, and even purchasing puddled bar of their 
neighbours. 

The iron business of the week has been, with an exception or 
two, confined to the execution of American orders by the Dowlais 
and Cyfarthfa companies. Dowlais has exported a few tons of bar 
iron to Oporto, and Todd has been similarly occupied. Ebbw Vale 
Company has despatched 1303 tons of rails this week to New 





Orleans, 1000 to Genoa, and 920 to St. John’s; eer a 280 | Riga 


tons of iron to Turkey; Aberdare, 400 tons of rails to Galveston. 

In the matter of tin-plates, a leading firm at Swansea, Letricheux, 

despatched this week 1000 boxes to Nantes. The whole export 

of ironfrom Cardiff during the month of November only amounted 

. a tons, the coal exported was 201,240 tons, ores imported 
226, 





NOTES FROM SCOTLAND. 
( From our own Correspondent.) 


THE GLASGOW IRON MARKET: Extent of the warrant stores and 
statement of exports and imports—THE COAL TRADE: Miners’ 
conference in Glasgow : Proposal for Courts of Arbitration—END 
oF CLYDE ENGINEERS’ STRIKE—CUSTOMS REVENUE. 


Tue Glasgow iron market has now completely regained its normal 
condition; the warrant monopoly has come to an end, and the 
business done is now of a strictly legitimate character. The 
tr ti ffected during the week have not been very 
numerous, but there are indications of a revival of activity. Since 
the date of my last letter prices have several times risen and 
fallen between 90s. and 95s.; and whilst I write buyers operate at 
94s. cash, and 94s, 6d. one month. There is not much alteration 
in the prices of makers’ iron, but it will be observed that one or 
two first-class brands are quoted lower:—G.M.B., No. 1, 99s.; 
No. 3, 92s. 6d.; Gartsherrie, No, 1, 125s.; No. 3, 102s. 6d.; Colt- 
ness, No, 1, 125s ; No. 3, 100s.; Summerlee, No. 1, 120s.; No. 3, 
105s.; Carnbroe, No. 1, 105s.; No. 3, 98s,; Langloan, No. 1, 125s.; 
No. 3, 100s.; Calder, No. 1, 125s.; No. 3, 95s.; Glengarnock, No. 1, 
115s.; No. 3, 99s.; Eglinton, No. 1, 107s. ; No. 3, 97s. 6d.; 
Dalmellington, No. 1, 107s. 6d.; No. 3, 97s. 6d.; Carron, No. 1, 
125s.; Shotts, No. 1, 120s.; No. 3, 97s. 6d.; Kinneil, No. 1, 120s.; 
No. 3, 100s. Since the beginning of November warrants have 
fallen about £1 per ton, and with a better demand for local 
consumption, and a slight increase in the shipments, the stock in 
store has been reduced by 21,743 tons. It now amounts to 
127,452, with warrants in circulation for 106,350 tons. The ship- 
ments for the week ending 30th November amounted to 11,8 
tons, showing an increase on the previous week of 2142 tons, but 
still wanting 3602 of the figures for the corresponding week of 
1871. The imports of Middlesbrough pigs at Grangemouth during 
the week amounted to 880 tons less than the figures of the 
previous week, but 520 tons greater than the imports at the same 
time last year. Little or no change has en place in the 
malleable iron trade, and makers still complain of a scarcity of 
orders. 

Coal continues to be gradually reduced in price, although there 
has been no general reduction for several weeks. A conference of 
miners’ delegates from the different mining districts of Scotland 
has this week been held in Glasgow in reference to the reduction 
of the wages. Reports were given in by the delegates with 
regard to the position of affairs in their various localities. In 
Fife and Clackmannan all the men had received notice of a reduc 
tion cf 1s. per day, and there was a feeling in favour of resistance. 
No notice of a seluilien had been given in Mid or East Lothian, 
where there is a strong union, with a g amount of money in 
hand. In Linlithgow, Stirling, Heywood, Larkhall, Bailieston, 
Johnstone, Campsie, Dalry, High Blantyre, and Motherwell, the 
men are either working under notice of a reduction of 1s. 
per day, or it had taken place. The men in the Maryhill 
district had agreed to accept a reduction of I1s., but 
Messrs. Merry and Cunningham and several other cval- 
masters had given notice of a reduction of 2s, and 1200 men 
were out of employment resisting that reduction. It is expected 
that the dispute in Ayrshire will be settled by a board of arbitra- 
tion. A splestion of 1s, was reported to have become general in 
the Glasgow and Airdrie districts. Mr. Alexander McDonald, in 
the course of his address, said the miners had formerly given their 
employers the opportunity of settling disputes by arbitration, but 
as that proposal had been received with a laugh of derision the 
only met of meeting the employers was by getting £3000 or 
£4000 as a defence fund, and taking out the men from one of the 
largest works. His voice was usually for [peng but he was for war 
when the employers would not be guided by reason, or meet an 
offer of conciliation. With r to the “ special rules ” which 
the employers were about to hang out in their pits all over the 
country, his opinion was that they were craftily designed to sub- 
vert the provisions of the Mines’ Regulation Act. They threw 
greater responsibilities on the workmen than existed before the 

assing of the bill, and he advised the men, if these rules were 
os up, to throw down their tools until they were with- 
drawn. A resolution was Y mpeoe pledging the miners in all the 
districts represented (with the exception of Fife and Clackmannan) 
to subscribe 1s. per week each for a month towards the raising of 
the defence Pad suggested by Mr. M’Donald. It was also agreed 
to send a copy of a circular which Mr. M’Donald had prepared to 
each of the mine owners in Scotland, asking them to form with 
the workmen boards of arbitration and conciliation. The miners 
at a number of collieries on the coast of Fife received notice on 
Monday of a reduction of 1s, per pon, ha their wages. 

The strike of the Clyde ee been brought to a close by 
the employers conceding to the full the demands of the workmen, 
and the latter have returned to their work. The fifty-one 
hours’ week, without any reduction in wages, is now all but 
universal in the engineering trade in Scotland. a 

The customs revenue from the port of Glasgow during the 
month of November amounted to £91,739 9s. 3d., being 
£8142 15s, 4d. less than in the corresponding month of 1871. The 
imports of beet into the Clyde during October and November have 
been 9,350 tons, 
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CORBETT’S POTATO PLOUGH, 


THE SMITHFIELD CLUB SHOW. 


| horizontal stationary engines, luxuriously got up to the highest | 
| pitch of brightness, proportionately impressing the bucolic or, 
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RUSTON AND PROCTOR’S TUBULAR STAY. 


Sons were conspicuous by their absence, except in the form of a 


| printed circular protest against the wastefulness and expense of 


THERE can be no doubt that with each succeeding year the : i t ital adver- | exhibitions and shows in general. Nevertheless they appear 
importance of the show of agricultural machinery made here | Cacek "Thake doable blast teething ane is fitted with | here—it may be thought with some little inconsistency. We 


increases in importance and extent. Perennially is also heard Wilders’ ingenious self-feeding apparatus. 


Messrs. Clayton | notice that their box straw shakers are carried by a set of Coul- 


the complaint that there is no new thing to be seen ; though, as | and Shuttleworth also show some specimens of Gray’s steel | son’s spring hangers, instead of the usual vibrating rods. 


1 matter of fact, each year witnesses to the appearance of numer- | threshi machine beaters. These are of the same shape | 


Messrs. Davey, Paxman, and Co., have their now well-known 


nus novelties of detail. One thing which certainly does not | ne —_—= well-known matleable cast iron beaters, with | vertical boiler, engine, and steam corn drier. 


mprove with time is the implement catalogue, or rather no | transverse grooves, but are rolled out of mild steel, thus affording | 


catalogue, vouchsafed to the public by the Agricultural a grooved bar of the greatest toughness, such as is required for | clod-crushers, reapers, carts, wagons, and bone mills. 


Hall Company. In former years a real catalogue of the imple- 
ments used to be published. Now only the names of the 
exhibitors appear, without the least reference to the exhibits. 
This is due to the fact that the secretary of the Agricultural | 
Hall Company, already heavily charging for space at the rate of | 
nearly one pound per foot frontage, wishes also actually to 
charge as advertisements any lists of the exhibits. Not unna- 
turally looking upon this as a mode of extortion, the implement 
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KEEVIL’S COW-MILKING MACHINE. 





makers reject the proposal, and, as a consequence, between the 
two} contending parties, there is no implement catalogue at all. Sanh | 
‘This seems to us to be very shortsighted and mean policy. The | —----- - 
visitors are quite as much attracted by the machinery as by the i | 

fat beasts ; considerable orders for machinery are given out tov, a - 
and an exhibition without a catalogue is a very strange anomaly. | - | r- i AN ti 
It is possible that the Hall could not be much more crowded (NIE : 1 hit 
than at present; but such public evidence of shabbiness is far 1 (le w. 

from edifying, 

Since last year the agricultural labour question has cropped 
up,.and has assumed important proportions. Its solution, either by 
increased wages or increased emigration, or both, can only result | a drum doing hard work at a speed of some thousand revolu- 
favourably to the demand for implements. Already this may be | tions per minute. 
seen in the greatly increased call for reaping and mowing ma-| Mr. Mackinder’s elastic wheels for traction engines, shown 


TANGYE’S WALL ENGINE. 





chines, of which — of evidence may now be noticed in the applied to an engine of that kind at Messrs. Robey’s stand, were | 
last year in our number for December 8th. The | 


illustrated 
inventor now applies pieces of cork under the grasshop or 
bow springs, he uses. It is a pity that, for ashow engime at 
any rate, its workmanship and finish are of a somewhat 
imperfect character. 


Hall. Whether, on the other hand, the continual rise in th 


prices may not somewhat check this branch, as it has certainly 
other departments of engineering, remains to be seen. Az it is 
another attempt has been made to produce another rise in the 
price of this class of work. 

Messrs, Clayton and Shuttleworth have as usual one of their 








AT er sooo | 


The Beverley Iron and Wagon Company show their — 
n 


improved form of the latter, with polished cutters, is now in 
demand with the Australian and New Zealand manufacturers of 
essence of meat. Nearly the whole carcase is passed through a 
machine of this kind, the parts of which are carefully fitted to 
avoid any chance of small pieces forming a lodgment and putre- 
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HUGHES'S LAID CORN LIFTER. 


fying. “Giant Steam” here literally, as in the nursery rhyme, 
| “grinds the bones to make his bread.” 


——— Messrs. Hornsby have, amongst their usual exhibits, a reaper, 


| in which the driver’s seat is similarly placed to that of Messrs. 
; Samuelson. 
| Messrs. Willsher and Co. are a new firm, Mr. Willsher having 
| been until lately the London agent of Messrs. Garrett. They 
| show an excellent thrashing machine with curved plate iron 
| frames and cast panels; the corn chobber is on the drum 
shaft, and thus embodies a few approaches to a simplicity in 
that machine which we consider may yet be attained by the 
| judicious outlay of a no doubt handsome amount in experiments. 
| In Mr. E. Humphries’ thrashing machine the caving riddle 
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has a plain surface perforated with holes at an angle, with the 
At the last Royal Agricultural Show Messrs. R. Garrett and | object of jerking over any short straws. Instead of these falling, 
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through, they are’caught and driven back by the sloping side of 
the hole, as indicated in the cut. 

Messrs. Marshall, Sons, and Co,’s engine has already been 
fully described in Toe Enatneer, In the thrashing machine of 
Messrs. Marshall, which gained the first prize at this year's 











trials of the Royal Agricultural Society, the brass bearing behind 
the revolving beater shaft can be adjusted by means of a set 
screw, a8 shown in the figure, so that its proper transverse 
position remains unaltered by wear. 

At the stand holding their usual series of exhibits, Messrs. E., 
R., and F. Turner have an engine fitted with their equili- 
brium slide valve and Hartnell and Guthrie’s patent side 
frames and governor. This governor is placed on the crank 
shaft, and regulates the engine by altering the position of the 
eccentric, thus varying the cut-off in the cylinder. No throttle- 
valve is used, so as to economise fuel by always using the utmost 
expansion the load will admit of. The eccentric is attached to a 
radial arm in the governor. The governor itself consists 
tnainly of two weights placed on opposite sides of the shaft, 
carried on pins on which they swivel ; they are connected by a 
bar, so as to act — and balance each other.. Their centri- 
fungal force is resisted by springs. The weights act on the 
eccentric by means of a curved link with a sliding motion. By 
this arrangement, while the weights can move the eccentric, the 
latter is unable to move them. The whole is inclosed in a casing. 
The eccentric A swivels upon the pin B. Its centre is here 
shown at mid-gear at C, but when the governor is set for work 
the centre of the eccentric would be adjusted to full gear at D 
or E, The speed of the engine is regulated by the governor 
moving the eccentric towards C as the weight upens, and vice 
versd, such @ movement, as is well known, varying the admission 
to the cylinder nearly in the same manner as moving the link 
in an ordinary link motion towards mid-gear.. The governor 
weights F and G turn on the pins H and K, and are pressed 
together by the springs L L. The springs rest on the governor 
casing, and act by compression ; they are attached to the weights 
by a jointed connection passing through their axis, as shown. 
To the weight F is attached the curved link or quadrant M, 
which swivels at 0 on a forging bolted to the weight F, and is 
adjusted by the screw P. In the position in which the quadrant 
is here shown H is the centre of the radius of that part of the 
quadrant which passes through the pin Q in the eccentric; 
therefore in this position the weight F can be moved without 
affecting the position of the eccentric. If the screw P be 
loosened and the eccentric pushed into full gear, say to E, the 
quadrant will necessarily swivel on the pin O and stand at an 
angle to its present position, and one end of the slot in the 
«juadrant would be under the head of the screw P, which screw 
being again tightened, the engine is ready for work. When the 
governor weights open until the pin O reaches the pin Q the 
eccentric will be drawn into mid-gear (since swivelling and 
adjusting the quadrant does not alter the position of that 
part at Q); intermediate positions of the weights will 
have corresponding intermediate positions of the eccentric. 
To reverse the engine, slacken the screw P, push the ecceutric to 
the opposite side, and tighten the screw again. This screw is 
reached through the eccentric, without opening the governor 
casing. The governor is not much affected by the resistance of 
the slide valve, since in each semi-revolution that resistance tends 
to push the centre of the eccentric both to and from the point C, 
and, therefore, must assist the governor twice in each revolution, 
or, at least, but slightly hinder it—this depending chiefly on the 
angle made by the quadrant (as adjusted for work) with the 
position here shown. The heavy weights and quick speed render 
the governor very powerful. It completely controls the engine. 
If the whole load be suddenly removed the excess of steam seems 
to be cut off instantly, and at all times a very regular speed is 
maintained. The working parts are but few and simple, and are 
well case-hardened ; the weights also have hardened bushes, and 
the pin B an adjustment. The springs are large, and but lightly 
loaded in relation to their elastic limits. The speed can be varied 
by altering, within moderate limits, the tension of the spring. 

sy using different springs the same governor can be used for any 
mean speed of engine required, for any variation from the 
mean judged desirable. In the engine exhibited at Cardiff, at 
80 1b. pressure, the mean speed, with 20-horse power on brake, 
was 180 per minute, the minimum 177, with 30-horse power on 
the brake. The maximum, when unloaded, 186, say, 184 if 
driving empty machinery—allowing an extreme variation of 2 per 
cent. from the mean—much within the usual limits. The work 
spent or given out by the spring when opened or closed was 
about 70 foot-pounds. 

Messrs. Ruston, Proctor, and Co., who are every year taking up 
a more and more important position in the trade, this year 
exhibit some interesting novelties. One of these is their new 
portable engine stay. As shown in the engraving, it consists of 
a hollow tube, into which steam from the cylinder jacket is led. 
Thus kept at about the same temperature as the barrel of the 
boiler, it expands with it, and there is no chance of the crank 
shaft bracket being pulled to and fro by the expausion and con- 
traction caused by alternations of temperature. A very practical 
improvement has been made in their steam regulator valve, 
which we also illustrate. Instead of using a slide on any valve 
opening to one side, and thus leading to a tendency to prime 
frem a partial and sideways removal of the superincumbent pres- 
sure, 1 mushroom valve, as for a safety valve, is employed. 

At Messrs. Ri Proctor, and Co.’s stand there is also exbi- 
hited a model of a very interesting apparatus—interesting in a 
humanitarian as well as from the mechanical ponit of view—the 
invention of Mr. Bonser, and manufactured by the Lincoln firm. 
This is a very ingenious self-acting railway cattle drinking 
trough. The apparatus takes up the whole length on one side 
of an ordinary cattle train, and consists of a series of troughs, 
each about 20ft. long. The trough is slung upon one end of a 
pair of beams, each supported in the centre, and fitted at the 
other end with a weight so proportioned that, when the trough is 
empty, it is slung up vertically. The upper end of the beam is 
below, and it communicates with a pipe joint which turns in 
trunnions, or rather between stuffing boxes. On water being let 
on, it flows into the trough up through the hollow arm, destroy- 
ing the balance, and bringing the trough to the side of the 
trucks, within reach of the cattle. 

The Reading Ironworks show their usual set of engines, 
well designed for the truly legitimate economy obtained by 





Messrs. Eddington’s portable [engine is fitted with a fire-door 
flapping open at the top ; and of, we should say, doubtful efficacy 


in preventing smoke. 

At the stands on the ground floor of Messrs. Ashby, Jeffery, 
and Luke, Aveling and Porter, Brown and May, Barrows and 
Stewart, Burrell, Crosskill and Sons, Foster and Co., John Fowler 
and Co,, Gibbons, Holmes and Sons, Jas. and Frederick Howard, 
Nalder, Nalder, and Co., Powis and Co., Ransomes, Sims, and 
Head, William Tasker and Sons, W. S. Underhill, Wallis and 
Steevens, Woods, Coc , and Warner, we did not notice 
anything differing much from the show of previous years, 

Lawrence and Co.’s so-called “ capillary” refrigerator is one of 
those pieces of practical apparatus which, by their simplicity, 
cheapness, and efficiency, have a long career before them, and are 
difficult to displace. A very large number have already been 
sold to brewers for welds worts and also the beer, to keep 
them from that acetous fermentation which is stopped by com- 
paratively low temperatures of from 50 deg. to 55 deg. Fah. 
Similarly, milk can be kept much longer in summer if thus 
— down as it comes from the cow, and can pee be 
sent long journeys by rail to supply large centres o' ulation. 
This aw saver en is based neleeny true thermal a a that 
interchange of temperature is best effected by maximum differ- 
ences of heat, and by using large surfaces and thin partitions of 
good conductors. In the detailed cut, the arrows i 
upwards within the two corrugated surfaces represent the cold 
water ; those flowing downwards the milk or beer it is wished to 
cool. In the general arrangement D is the inlet, E the outlet 
for the water which is pumped or otherwise forced up. The 
milk itself flows outside the corrugations as it falls on them 
through a tube above pierced with a number of small holes in a 
thin sheet, by the force of adhesion, not, indeed, capillary attrac- 
tion, as the title would imply. The fine sheet thus gains from 
the corrugations a large surface within a small space, and there 
is a rapid interchange of heats between the inside water and the 
outside milk. 

Messrs. Martin and Co.'s very ingenious fire-door, after, we 
were told, ineffectual applications, repeated for several years, has 
at last obtained admission to the Smithfield Club Show, though, 
as a matter of fact, as little reason exists for refusing it as for 
refusing any portable or fixed engine. The intention of its con- 
struction is to afford a furnace door to open and shut, in 
such wise that, after the fuel has been shovelled in, a current of 
air can enter amongst the smoke and above the fire-bars. Instead 
of the ordinary double-hinged door, the fuel inlet of the furnace 
is closed with a sort of flap, oscillating like a pendulum upon 
bearings, and poised by a pair of counterbalance weights, as 
shown in the sketch. As a matter of fact, this door, when 
partly open, acts in somewhat the same way as the plate 
deflector now so generally set up in the fire-boxes of locomotive 
engines burning coal instead of coke. Martin’s doors have not 
merely been applied to stationary boilers, but also to portable 
engines, Some are also made with side air channels, as shown in 
the transverse cross section. The air is thereby led on to the 
fuel some way further forward in the fire-bars, getting heated to 
some extent on its way. There can be no doubt that letting an 
extra amount of air in on the green fuel is correct in principle, 
and that this door fairly weil carries out this object. 

Messrs. Follows and Bate show a new form of cow-milking 
apparatus, the invention of Mr. Keevil. . It consists of a small 
double-acting force pump, the india-rubber suction pipe of which 
is fitted with a number of silver tubes, closed at one end, but 
with openings at the side. Into each teat of the udder is inserted 
one of these tubes, and the pump is then worked by hand, the 
milker sitting on a stool behind. It is stated that twenty cows 
per hour can be milked by it, and, in careful hands, it may not 
tend to exert suction on an empty udder—an objection found to 
exist witha previous American machine of this kind exhibited atthe 
great show of 1862. As compared with the action of the calf, 
there is probably another thing lacking. It will be observed 
that the little animal does not merely confine itself to acting as 
an exhaust pump; at very regular intervals it gives a violent 
dig forward with its head, apparently intended to exert a squeez- 
ing action on the whole udder ; and this is more or less imitated 
by the hand of a good milker. 

Messrs. Corbett and Sons have ploughs fitted behind the 
breasts with revolving forks, by which the land is lifted and 
forked with regularity, and the top refuse left exposed on the 
surface. Their potato-raising plo as shown in the cut, has a 
frame on which are fixed a series of bars, forming the 
breasts, which thus allow the loose soil and potatoes to fall be- 
tween the bars as the plough moves along. The potato plough 
is alxo fitted with two of their revolving forks. 

Messrs. Hayward, Tyler, and Co, are pushing their American 
steam pump with much spirit into “universal” use, and some 
large sizes of this ine are to be seen at their stand. Im- 
portant to buyers of this steam pump is a specimen of one of the 
steam valves, shown after working for more than two years, It 
is without any wear, without even a scratch, and the marks of 
the tool can be seen. Running without any packing, it was 
expected that this would be the weak part of the engine ; but 
the slight working weight, the excellent lubrication, and the 
known case in preventing steam leakages as compared, for 
instance, with the difficulty with air, account for this good result. 
The annexed cut shows a plan for arranging a number of these 
engines upon Mr, Okes’ patent for draining pits. Certainly, 
doing away with che heavy pump spears and gear in such a 
work would be an important revolution in this branch of 
engineering. 

The “ Buckeye” mowers and self-acting reapers, manufactured 
and exhibited by Messrs. Adriance, Platt, and Co., of the State 
of New York, seem intended to contest with the well-known 
Wocd’s implements for European favour. 

As last year, so this, Messrs. Brotherhood and Hardingham 
bring several ingenious and original exhibits, Very interesting 
indeed is the little engine explained iu the cut, with its three 
cylinders arranged at angles of 120 degrees respectively round a 
central shaft, and the outsides of each piston supplied with steam 
by a central revolving dise valve in the shaft itself. The insides 
towards the crank of each of the three pistons are kept full of 
steam, and the equilibrium of the three is destroyed by alter- 
nately letting it on and ing it from the other pistons as 
the central cylindrical D-valve revolves. With the perfect 
balancing of this arrangement, it is suited to extraordinary 
speeds, and would be just the thing for a small screw launch. 
Boulton and Imray’s helical pump is now well known; and 
we give a cut, showing a neat combinaticn with the little direct- 
acting engine of the design and manufacture of Messrs, Brother- 
hood and Hardingham. 

A pretty, and certainly very portable little form of thermo- 
meter, of which we engrave a sample, is exhibited by Messrs. 
Davis and Co. We do not see why, if properly constructed, it 
should not give accurate indications ; and ,enclosed in a small 
case, it could be hung on the watch chain. 

In addition to several of their beautiful little horizontal 





steam expansion. 


engi now so well known, Mesers. Tangye Brothers send 
a sample of a new wall steam engine, reminding us some- 





what of the wall engines of Mr. C. F. Beyer, of Manchester, 
illustrated by us many years ago. It is entirely self-contained 
on a framing in one casting ; the two cylinders covered, and 
fitted with their neat form of governor, the whole having a 


very neat and 4 
"Teen. Pole am Ses men's elastic gate bolt we illustrated 
in our number for December 8th last year. 

Richmond and Chandler, of Salford, Manchester, occupy 
their usual large space with chaff machines. The prin- 
cipal features in their new machines consist in a form of 
mouthpiece, so constructed that, however irregularly the ma- 
chine may be fed, and whatever quality of hay or straw may be 
placed therein, it does not choke. The surface of the mouth- 

iece (where the knives cut against) is made of steel. The 
ives are kept sharper on the steel face than when cutting 
against cast iron. There is also an expanding jaw to the mouth- 
piece, which jaw is hinged to the axle of the upper toothed 
roller, and is pressed down by a hand screw, so as te hold the 
material being cut, while admitting of considerable alteration ac- 
cording to the nature of substance acted upon. A travelling 
web is introduced in place of the ordinary bed of the feeding 
box A handle is placed at the side of the machine by which 
two lengths of cut are obtained, and the same handle acts upon 
a stop-motion to arrest the rollers at any moment. In their 
corn crushers or kibbling mills—for crushing oats, beans, Indian 
corn, barley, peas, &c.—two rollers, diagonally fluted and case- 
ened, are fixed in a frame. These rollers revolve at dif- 
ferent speeds, and produce at once a grinding and crushing 
action upon the grain. A screw at the front of the mill regu- 
lates the fineness of crush. ; ; 

Hughes’ laid corn lifters, as adapted to a reaping machine, 
form one of the best and most novel things in the show. They 
are to raise laid, wet, or tangled corn, and bring it fairly under 
the cutters, As indicated in the cuts, several long prongs are 
set in front of the knives, so that they can insert themselves 
beneath the crop, pushing it up their inclined planes. On being cut 
from the ground by the knives, the corn is landed on the platiorm 
clear of the cutting apparatus. The ordinary fixed wooden lifter, 
which is adapted for flat land, consists of a longsharp prong or point, 
projecting about 20in. in front of the knives, and secured to the 
platform by two bolts and nuts. The height of cut is regulated 
with a wedge under the heel of the lifter. For ridge and furrow, 
or very uneven land, a small cast iron chair or shoe is fastened 
to the platform, in which is hinged upon a pin a similar wooden 
point, assisted in its action by a coiled spring placed under its heel. 
The lifters may be allowed to creepclose to thesurface of the ground, 
each lifter working independently, like the coulters of a drill. 
Forming no fixed portion of the reaper, they can at once be fitted 
on or removed as required, and could, no doubt, be adapted to 
most machines at a very small cost. This very practical inven- 
tion is exhibited at the stand of Messrs. Burgess and Key. The 
inventor has published a very sensible little pamphlet, in which 
he points out that without lifters the cutting apparatus must 
be lowered and brought within the range of stones and clods, 
the fingers and knives must be driven close to the ground, 
through all the creeping weeds and loose choke-producing stuff. 
If the crop be wet the effect of pushing a reaper through laid 
and tangled stuff is not to lift it but to double it up. And if it 
is attempted to cut it across the inclination of the stuff, the corn 
is then pushed lengthways into the fingers, and offering no 
resistance to the cut, it yields and slips, and soon brings about a 
choke ; in any case the straw must be cut again and again. In 
pushing a reaper through laid and tangled corn it is impossible 
that the ear ends can escape being cut off in great quantities. In 
cutting corn laid in a heavy growth of clover it is essential to 
keep under the corn, consequently the green clover is mowed 
with the corn and must be tied up with it. 

The Universal Paint Company, Old Mill, Farnworth, show 
some paints which are specially recommended to engineers for 
preserving ironwork. These paints have the advantage of being 
sold ready for use. We have seen some plates of iron which have 
been exposed for a long period in the sulphurous and corrosive 
atmosphere of railway tunnels, and have been preserved entirely 
from decay, while similar paints close by coated with ordinary 
paints oxidised rapidly. We know enough of the paint to justify 
us in stating that agricultural engineers will do well to give it 
a trial, not only as a paint for implements of all kinds, but for 
portable engines, for which it is especially adapted, as it will stand 
a high temperature uninjured. er 

Some interesting specimens of emery steels are exhibited by 
Mr. H Chambers. They are of French make, and termed 
pierres diamantées by the manufacturers, Messrs Soubie and 
Betis. This is evidently a tough kind of the material of which 
emery wheels are now so largely made. The remarkable thing 
about them are the extremely thin and slender proportions of 
these “e steels,” and their action is no doubt more rapid 
upon steel than steel itself produces. ’ , 

Messrs. Wright and Yorath seem to have combined their plans 
for a horse pitchfork, and a working model of this combination 
is being shown at work. : : 

We give a cut of Messrs. Samuelson’s reaper. It will 
be observed that the driver is carried on the body of the ma- 
chine by fixing the seat on the pin of the wheel, whence he can 
drive without being interfered with by the revolving rakes, and 
see everything connected with the reaper distinctly. He can 
also put the machine in and out of gear from his seat, and the 
balance of the machine on its wheels is such that it goes for- 
ward, and backs or turus with ease, The weight on the offside 
wheel is neutralised by the weight of the driver. The finger 
beam is placed so that the cut is on a line with the main axle 
of the machine. The machine goes through gateways without 
taking off a rake. 4 

Of the rest of the exhibitors we can do little more than add most 
of their names, as follows :—Messrs. Alway and Son, William Ball 
and Son, George Ball, Bamlett, Thomas Baker, John Baker, R. 
S. Baker, Barnard and Sawty, Bentall, Boulton and Co., Brigham 
and Co., Bristol Wagon Works (Limited), Boby, Brenton, Brad- 
ford, Burney and Co., Cambridge and Parham, n and Toone, 
William Cottis and Sons, Corcoran, Witt, and Co., Coultas, Davey, 
Dening and Co., Denton, Eagles, Fardon, Giles, Gilbert 
Hancock and Co. George Hathaway, Hayes and Son, 
Hill and Smith, John Hodgson, Houghton and Thompson, 
Thomas Hunter, William Hunt, Hunt and Tawell, Kearsley, 
Benjamin Kittmer, Lake and — Larkworthy and Co., Lewis 

i i and Son, ~~ Murray 
and Co., Minton and Turner, Mitchell and Co., Nicholson and 
Son, Page and Co., Parham, E. Peirce, Penney and Co. (Limited), 
Perkins and Co., Picksley, Sims, and Oo., Pickering, J. D. Pin- 
fold, Pollard, Jephson, and Co., Priest, Woolnough, and Michell, 
William Rainforth and Son, Ray, Mead, and Co., R. I. Reeves 
and Son, Reid and Co. Riches and Watts, Richmond and 
H. Roberts, Robinson and Richardson, J. G. 
illiam Sa’ , Sharman and Ladbury, William 
and Grace, Southwell and Co., Sm and Sons, 
R. F. lor and Co,, Watts and Co., Watson, Wedlake, John 
Weighell, hegre hago John Whitmee and Co., P. White- 
“ rom iam Twaites Wright 
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CHEMICAL SOCIETY. 
Thursday, December 5th. 
Dr. FRANKLAND, F.R.S., &c., President, in the chair. 
WueEN the minutes of the previous meeting had been read and 
confirmed, Messrs. F, W. Fison and T. A. Ormerod were formally 
admitted Fellows of the Society. The donations were then 
announced, and the names of Messrs. George Washington Arnots, 

James Scott McGregor, and Cornelius A. Mahony read for the first 

time ; for the third time Messrs. Kigonari, H. Yoshida, Francis H. 

Hobler, Sydney Lupton, E, W. Prevost, Ph. D., Thomas Williams, 

T. D. Titmal, Joseph Samson Wills, A. Percy Smith, Philip Braham, 

John Hollings Mitchell, M.A., Robert William Jones, and A, 

Cameron Bruce, M.A., who were ballotted for and duly elected. 

The tirst two papers, “‘ On Hypophosphites,” and “‘On the 
Reducing Power of Phosphorous and Hypophosphorous Acid and 
their Salts,” by C. Rammelsberg, were read by the secretary. In the 
first paper the author, after mentioning the labours of Rose and 
“ Wurtz on this subject, gives a detailed account of the crystalline 
form, amount of water of crystallisation, and mode of decomposition 
by heat of the numerous hypophosphites which he had examined, 
five of which, namely, those of sodium, lithium, thallium, cerium, 
and uranium, had never before been noticed. The results of his 
experiments show that the hypophosphites of thallium, calcium, 
cad ‘nium, and lead, haveno water of crystallisation ; those of sodium, 
lithium, barium, strontium, manganese, and uranium one molecule; 
whilst those of magnesium, zinc, nickel, and cobalt have six. They 
are all decomposed by heat, evolving a mixture of hydrogen and 
phosphoretted hydrogen, which is sometimes spontaneously inflam- 
mable and sometimes not, leaving a residue which in most cases 
consists of a mixture of pyrophosphate and metaphosphate of the 
metal, but the residue of the uranyl salt contains phosphide in 
addition, whilst the nickel and cobalt salts leave a mixture of meta- 
phosphate and phosphide. In the second paper mentioned above 
the author finds that the ultimate action of phosphorous acid on 
silver and copper salts is to precipitate the metal whilst hydrogen 
is simultaneously evolved. Barium hypephosphite with silver 
salts, and hypophosphorous acid with copper salts, likewise reduce 
the metal and evolve hydrogen, the acids in both cases being 
oxidised to phosphoric acid. 

Dr. Frankland, in asking the members to return their thanks to 
~ Professor Rammelsberg for his interesting communications, said 
that the investigation of these compounds of phosphorus must be 
wel 1 by all chemists, Some important theoretical points pre 
sented themselves for discussion as to the way in which the 
hydrogen was placed, and the cause of the phosphoretted hydrogen 
evolved being in some instances non-spontaneously inflammable 
and in others spontaneously inflammable, the latter being probably 
occasioned by the presence of traces of the liquid phosphoretted 
hydrogen P,,H,. 

Mr. Vernon Harcourt said that in studying the action of heat 
on such substances, although they were pure, well crystallised, and 
homogeneous, we were experimenting under circumstances of a 
very varying nature. If it were possible to heat the whole of a 
substance simultaneously to the same temperature we should pro- 
bably obtain only one result, but as it was most likely that the 
substance had been rapidly heated, every part had not the same 
temperature, so that sometimes spontaneously inflammable 
phosphoretted hydrogen was obtained and sometimes not. In 
order to study the circumstances under which these different 
phenomena occurred, the subject would need to be very carefully 
examined. 

_ Prof. Williamson remarked that one of the great difficulties in 
the experiments on the action of heat on the substances described 
by Professor Rammelsberg was, that one portion of the substance 
would necessarily be heated in the products of decomposition of 
another, that is, some of the molecules would be decomposed, 
whilst others were heated in a current of the products of decompo- 
sition ; this, however, was not the only difficulty, for to take a 
common case—namely, the action of heat on chlorates—here we 
have most of the molecules giving off oxygen, but others are simul- 
taneously ,taking up oxygen to form perchlorates. From a 
dynamical point of view we should not expect that individual mole- 
cules would have different rates of vibration, and therefore behave 
differently, but the fact remained that some molecules did behave 
differently from the others. 

The president said that he inclined to the opinion that there 
were very few cases of chemical action where but one product was 
produced, even under the most favourable and uniform circum- 
stances— that of two gases mixed by diffusion and then exposed 
to the action of light : there was always some variety of action. 

The next paper, on ‘‘ New Analyses of certain Mineral Arseniates 
and Phosphates,” by A. H. Church, was then read by the author. 
It contained numerous and carefully made determinations of the 
composition of six minerals, including perfectly transparent crystals 
of fluor-apatite from the Spanish province of Murcia, in which the 
percentage of tricalcic phosphate was found to be nearly 1 per 
cent. higher than that required by the formula Co,3 (PO,) Fe. 
The analysis of the second mineral, arsenosiderite, was found to 
correspond —. with the formula 

5 CaO 


H.0 }3 As,0,, 3(Fe,0;, 2H,0), 
e 
those of childrenite with the formula 
5 FeO i] 
2 MnO j 3P,0, + 2Al,HJ0, + 44, 


H, 
whilst the composition of tyrolite may be expressed by 
3 CuO, As,O,, 2(Cu0 H,O), CaO CO,. Lthlite and wavellite 
have also been examined, the water in the latter appearing to be 
hygroscopic, as after being dried in a vacuum it suffers no further 
loss of weight at 100 deg. 

The president thanked Prof. Church in the name of the members 
of the Society for his contributions to our knowledge of these well 
known minerals, and also for having supplied constitutional 
formulz for some that had hitherto been destitute of them. 

The last paper read was “On the Condition of the Hydrogen 
Occluded by Palladium, as indicated by the Specific Heat of the 
Charged Metal,” by W. Chandler Roberts and C. R. A. Wright, 
D. Sc. In this paper, which is a continuation of the one read 
before the Chemical Society on the 7th November, the authors gave 
a detailed account of their experiments and the methods employed 
in determining the specific — of palladium, or of an pom of 
palladium and gold, when charged with hydrogen, by making it the 
negative pole in the electrolysis of acidulated water, and also of 
the uncharged metals. Assuming that a true alloy of the metal 
and hydrogen is formed, it would be easy, in accordance with 
Kopp’s law, to calculate the specific heat of the occluded hydrogen. 
Since, however, the authors find that the specific heat of the 
occluded hydrogen calculated in this manner varies according to 
the amount of hydrogen present in the charged palladium—being 
as low as “4 when the ium is fully cha: and as high as ‘9 
when it is charged with a small volume of hy n—they infer 
that the palladium does not form an alloy with the occluded 
hydrogen, neither can it be regarded as a mixture of a definite 
palladium hydride with excess of palladium, as in that case either 
a constant value would be found, or the variation in the specific 
heat would be represented by a straight line and not by a curved 
one. The authors are therefore inclined to believe that in palla- 
dium charged with hydrogen each several charge must be regarded 
as giving rise to a distinct compound, and that ium and 
hydrogen are capable of entering into combination in proportions 
which cannot be expressed by comparing simple multiples of the 
combining numbers of these elements respectively, that is, by 
simple formulz. The results of the experiments were illustrated 
by a carefully constructed curve. 

The _ ent said that the members would doubtless have 
great pleasure in according their thanks to the authors for their 
important communication on occluded hydrogen, and hoped that 





it would lead to an examination of the state in which the hydrogen 
was in this alloy or mixture. It would seem that it was not a 
definite compound of hydrogen and ium, and therefore not 
in the state which the researches of Professor Graham had led us 
to suppose, and which had excited so much interest. 

Mr. Roberts said they were somewhat disappointed that the 
results of their experiments did not favour the view that it was an 
alloy of hydrogen and palladium. He might state that the chief 
reasons why Professor Graham considered the hydrogen to be 
alloyed with the palladium were the calculated density of the 
hydrogen in the charged palladium, ‘733, taken in conjunction with 
its unimpaired tensile strength and its high electric conductivity. 
At the present time the relation between the hydrogen and palla- 
dium was very obscure, and could only be elucidated by a long 
series of carefully conducted experiments. 

The meeting was then adjourned until Thursday, 19th December, 
when papers will be read on the “‘ Analysis of Water of the River 
Mahanuddy,” by E. Nicholson, and ‘‘On the Polymerides of 
Morphine and their Derivatives,” by E. Ludwig/Mayor and C. R. 
A. Wright. 





THE SOCIETY OF TELEGRAPH ENGINEERS. 


Ar the meeting on Wednesday, November the 27th, Mr. C. W. 
Siemens, president, in the chair, Mr. W. H. Preece read a paper 
** On Lightning and Lightning Conductors,” which was largely illus- 
trated by diagrams and apparatus. After some introductory remarks 
the author referred to the damage sustained by our telegraph 
system. It appeared that from January 1st to July 31st, of 
9475 instruments of different forms in use in the department, 
1897, or 9°46 per cent., were injured as follows :— 














Instrument. awe 
OS ae 108 _ -- 
a ae ee a 23 _- _ 

Galvanometer 37 
Morse .. {sorder bee \ 1943 f 7 I 3°24 

Relays 19 
Ee ee ee ee 3536 364 10°29 
ae ee ee 77 2 2°6 
Alphabetical .. .. .. .. «.| 3303 374 11°32 
Bright’s bells .. 2. 6. e+] 485 22 4°55 








Among the protectors seventy-two were found to be damaged. 
The direct estimated cost of these injuries is £905. Without 
entering upon a discussion on the nature of the electric force, Mr. 
Preece explained that a discharge depended wy | upon the 
existence of two points at different potentials, as illustrated by 
difference of pressure in a gas or water pipe connected with a 
reservoir, bearing in mind, however, that in the case_of the electric 
current no transference of matter from one point to another is 
implied. The assumption that the so called thunder clouds were 
themselves the generators or sources of lightning and thunder he 
considered doubtful. It may seem probable that the clouds merely 
act the part of the coating of a a jar, accumulating and con- 
centrating the charge in points. Clouds have been known to be 
absent when a discharge of lightning has been evident, and 
discharges have frequently been observed to be repeated from 
the same cloud. Similarly to a Leyden jar the air contained the 
charge, two clouds, or a cloud and the earth, forming the coatings. 

Sheet lightning was merely the reflection of forked lightning, 
and ball lightning had recently received a more acceptable 
——— by Mr. Varley than was given formerly. According 
to him ball lightning was a luminous spot on the earth, terminating 
in a current or brush discharge from a negatively charged cloud. 
This spot moved with the cloud. The effect was shown experi- 
mentally with a Holtz machine. Faraday, speaking of ball 
lightning, said, ‘‘ There may be balls of fire, but they are not 
electrica 

The accidents that telegraphs suffer from might be divided into 
three classes :—(1) Those affecting the wires; (2) those affecting 
the poles ; (3) those affecting the jinstruments. In the case of a 
direct discharge the wires, poles, or instruments form a path or 
current for a portion of the discharge itself. The effect on open 
wires is that of the passage of a very powerful and instantaneous 
current. A few cases have occurred where this current was so 
great as to fuse and destroy the line wire. During the past 
season the lecturer had discovered but two cases in which the line 
wires—viz., No. 8 wires—had been absolutely fused. In the cases 
of poles it has been found that when the pole formed a portion of 
the path of the discharge, when unprotected, it was shivered to 
atoms. In one instance twenty successive poles were nearly totally 
destroyed. Usually, however, a discharge which had taken the 
wire in its path divided itself amongst several poles, cutting out, 
with the smoothness of a gauge, spiral grooves from the top of the 
pole to the bottom. In the case of instruments, currents had 
absolutely burst out the cases, burned the woodwork, and fused 
the wire of the galvanometers and electro-magnets. 

The disturbances arising from the effects of induction are caused 
by the approach, mersion, or sudden neutralisation of charged clouds. 
The accumulation of a charge upon a cloud converts it into a very 
powerful inducing body. As the cloud approaches the line it 
induces in the section of the wire nearest to it an opposite electrical 
state, and, as this change of state is gradual, a current of sensible 
duration must be observed ; but when discharge takes place and 
the cloud suddenly loses its coercive power, the wire as suddenly 
recovers its neutral condition, producing a powerful current in the 
opposite direction. Hence, during a thunderstorm, wires are 
pervaded by repeated currents which ring bells, demagnetise 
needles, throw apparatus out of adjustment, shock clerks, and 
make false signals on railway block instruments. During the con- 
struction of the Hoosac tunnel two premature explosions of 
blasting charges were caused by these currents, producing serious 
and fatal results. Wires buried 2ft. underground were similarly 
affected. In the case of instruments, the induced currents being 
instantaneous and very strong, the polarity of magnetic needles, 
such as those of galvanometers, is demagnetised or reversed. The 
recent intr tion of induced needies had almost entirely removed 
the coil. The needle inside the coil deflected by the working 
current is not a permanent magnet, but a piece of soft iron 
temporarily magnetised by the influence of permanent magnets 
outside the coil, but even these external magnets are sometimes 
demagnetised. 

Protection in the case of ships had been established by Sir 
William Snow Harris’ system, while in the case of buildings there 
was room for improvement, especially as regarded expense. A 

duct ting a metallic point at the top with the gas or 
water system of a town might be made of ordinary galvanised iron 
wire, known as No. 4, having jin. in diameter. Mr. Preece’s 
reasons for the employment of such wires are these :—When tele- 
graph poles were first erected in this country they were protected 
wi ae conductors made of No. 8 wire, led into a groove in 
the pole, and terminated at its upper extremity by a point. 
This practice was subsequently found to be expensive and thought 
unnecessary. These earth wires, however, were found to improve 
the working of circuits by removing the contact that occurred in 
wet weather between two contiguous wires. They caused the 
leakage from each wire to pass harmlessly to earth. Hence on all 
our trunk lines poles are invariably — with these earth wires 
—not as a protection from lightning—but as a means of removing 
the disturbing contact that arises on badly insulated lines during 
wet weather. A pole so protected being damaged during a thunder- 
storm is a case not on record; whereas scarcely a thunderstorm 
occurs without some unprotected poles ane shattered to pieces. 
Poles have been found to be damaged for a few inches of their tops 











where the earth wire did not reach right to the top. Where a line 
has been earth wired the damage to apparatus has also been small 


in proportion. Now these poles being protected by No. 8 wire, a 
building ought to be safe with No. 4,'and Mr. Preece cannot conceive 
a case where }in. stranded galvanised iron wire is not ample. It 
must not be forgotten that a chimney lined with a thick layer of 
soot, up which a current of heated air and volumes of smoke are 
ascending, and terminated with a metal grate, is an excellent but 
dangerous conductor, for it ends in the room but not in the earth. 
The lightning conductor should be solid and continuous from 
its gilded or platinised pomt to the ground, i.c., there should be 
no joint, unless it be a well soldered one, in the whole of its path. 
Chains and link rods, which were used in the earliest forms of 
conductors, should be strenuously avoided. The connection 
with the ground should, in the language of the telegraphist, be 
making a *‘ good earth.” Each conductor—if there be more than 
one—should make a separate earth if possible, and they should 
be all connected Pent soy either above or below the surface. 
They should also be tested periodically as to their continuity by 
means of agalvanometer. Insulation of conductors is unnecessary. 
The avoiding of corners seems to be an unnecessary restriction. 
The area supposed to be protected by a lightning rod is safe to 
restrict to a circle having the height of the conductor for its 
radius. It is thought that with 30s. for material and 10s. for 
labour, any intelligent man can safely protect his house from the 
destructive effect of thunderstorms. 

The protection of our telegraphs is carried out by earth-wiring 
poles, and in the case of most of the large stations by approaching 
them with gutta-percha wires in iron pipes underground, which 
form admirable lightning conductors, but, unfortunately, at the 
expense of the insulating covering. Mr. Cromwell Varley, in the 
dition of single needle coils, simply twisted together the two 
ends of the coil wire before they were attached to their proper 
terminals, and it was found that this acted as a very efficient pro- 
tector, the charge flying across the short interval in the twist, in 
preference to going through the coil. In order to make this 
system more mechanical and general, two wires of different 
colours were laid together and placed around the barrel of a small 
boxwood reel and applied to the ends of the coil. The wires 
themselves were still further protected by being drawn through 
melted paraffin. This last process has, however, unfortunately 
destroyed their efficiency, and experience has shown that these so- 
called protectors have become no protectors at all. Indeed, they 
only act at their own expense, for though they may save the coils 
from the first discharge, they are themselves destroyed. <A 
succeeding discharge must infallibly destroy the apparatus. This 
is the method adopted up to very recently in the needle and 
Morse instruments, but it has been partially abandoned for that 
in use in the alphabetical dial instruments, which is known as 
**S. A. Varley’s carbon or lightning bridge protector.” The 
wires of the coil are attached to the termination of two insulated 
pieces of brass fitted in a boxwood cover, the opposed ends of 
which are pointed and inserted ;, of an inch apart, in a chamber 
fitted with a mixture of carbon and non-conducting matter in a 
fine powder, the preparation of which remains a secret with the 
firm who conceived and supply the apparatus. This protector 
acts as a shunt, which offers such a resistance compared with that 
of the coil as to prevent any appreciable diminution in the 
strength of the working currents; but it is assumed that in the 
case of the discharges of atmospheric electricity the potential is se 
high as to overcome this resistance, and convert the bridge into a 
path for the discharge, in preference to the coil. They have 
sometimes caused inconvenience, owing to their particles becoming 
polarised, and forming a conducting line of low resistance, and 
thereby practically placing the instruments in short circuit. 
This is remedied by simply shaking, but it certainly is a defect of 
this form of apparatus. Experience has shown that this carbon 

rotector is not very efficient, and it is questionable how far it is 
Coat on correct principles.. The chamber being filled with a 
partially conducting substance prevents the peculiar action of the 
discharge through a gaseous medium, and, it being simply a shunt, 
it prevents the charge from being dissipated or passed to earth. 
The lecturer held it essential for an efficient lightning protector to 
make use of the earth so as to form a path for the charge direct 
to earth, without simply leading it off to another place to possibly 
increase its destructive effect, as is done in Mr. Varley’s shunt 
protectors. x 

While in England the instruments are protected, in all other 
administrations the stations themselves are protected. This year 
has tried our system considerably, and it must be acknowledged 
that it has proved a failure. Whereas in the Electric Telegraph 
Company only 3 per cent. of the instruments suffered, the table 
given above shows more than three times that amount in the 
present system. The Postal Telegraph Department has greatly 
increased the number of instruments employed in this country. 
The number of stations has increased from 2932 to 5174; the 
number of instruments from 2175 to 8500. This increase, 
extending the area of exposure, urges the necessity of employing 
protective apparatus, and of improving the apparatus in use. 

In Varley’s ‘“‘vacuum protector” an earth wire and the line 
wires are fused into a glass globe, which has been made a partial 
vacuum, and which, as is well known, offers a ready path for the 
discharge of electricity of high potential. The discharge of elec- 
tricity across air depends not only upon the distance which 
separates the opposite points, but upon the density of the air. 
The closer the air epproaches a vacuum the less its resistance. 
Hence the efficiency of this “‘vacuum protector.” They have 
frequently acted with great efficiency, and have given great 
satisfaction. In some of the cable nuts an additional security is 
obtained by inserting a spiral of fine platinum wire, of 2ft. or 3ft. 
in length, roms the line and the protector, and even this has 
been supplemented by the insertion of a form of protector in 
which a flat brass earth plate is separated from another plate in 
connection with the line by a thin slip of paraffified paper. The 
latter has also proved itself to be a very efficient form of con- 
ductor, and, on examination, it is frequently found that the paper 
is pierced with small holes, giving the indication of carbonisation, 
an evident proof of their having been effective in drawing charges 
from the wire, and passing them harmlessly to earth. The paper 
in itself offers an almost infinite resist: to the y ge of the 
working currents, but the air in its intenstices is easily overcome 
by the high potential of atmospheric discharges. It is thus im- 
possible for the wire of the cable itself to be raised to so high a 
potential as to endanger the dielectric coating until all these 
protectors fail to act. There has not been a case of a cable so 
protected breaking down, while there are cases on record of 
unprotected cables being injured. 

n India, where thunderstorms are far more intense than in this 
country, and where scarcely a day elapses, during certain seasons, 
without the occurrence of lightning, very efficient means of pro- 
tection have been adopted. Accidents are very rare. Every oftice 
is protected with simple earth plates, separated from line plates 
by a thin layer of air, the interval being maintained by the 
ebonite marker. The line plate is sometimes studded with points 
secured into it, and the line wire is connected to it through a 
small coil _—_ wire. The posts also, when not of iron, 
are for a mile on each side of an office protected with rods 
projecting above their tops. When iron posts are used this pro- 
tection is not needed. 

Mr. Preece concluded by explaining the function of points as 
preventing the increase of potential by dissipating the charge as 
it collects, and urged in the case of all lightning conductors the 
necessity of their periodical examination. 

During the ensuing short discussion, which on account of other 
and special business had ultimately to be adjourned, Mr. Varley 
endeavoured to show that the author of the paper had not altoge- 
ther done justice to his invention, to which Mr. Preece replied by 
stating that 11 per cent. of the lightning protectors had failed in 
their protective capacities. 

Mr. Abel corroborated what had been said respecting the danger 











arising from induced currents, by narrating how mines had unin- 
tentionally been exploded through their agency. 
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Mr. Douglas Galton said that lately several persons had come to 
him with proposals for ——— the Record-office from the effects 
of lightning, at a cost of from £300 to £400. He had not accepted 
an offer, and was glad to find that it would have been an unneces- 
sary expenditure, 

Mr, Symons, alluding to the statements advanced as to the sen- 
sation of persons struck by lightning, said that some of those who 
had gone through that experience had described the feeling to him 
as like a sense of compression—a pressing down to the earth, as if 
the atmosphere hal become heavy as water. He had also some 

ears ago endeavoured to give a more rational explanation of ball 
lightning than had been till then extant, 

The meeting adjourned to Wednesday, December Ith, after a 
vote of thanks to the author of the paper, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





WAVE PROPULSION. 

Srr,—I dare say some of your readers will be interested in the 
results of some trials I have lately made in wave propulsion on 
the waters of Port Jackson, 

I made a model 4ft. long and 4in. broad, which I cut in the 
middle and joined with a Pee above the water line, allowing 
each part to oscillate vertically. On the forward part I erected a 
lever, the end of which was 2}in. above the centre of the hinge. 


at present ; the opportunities he has at school are in every respect 
superior to the example already given, and upon his entering a 
well regulated workshop he is at once placed before a lathe, 
almost perfectly self-acting, that will do its work when set—no 
difficult matter—without his aid, every kind or form of tool 
plan beside him on the machine—and with some descriptions of 
turning, it is not a rare occurrence to see the youth with arms 
folded waiting until the “rest ” has run its course ; he is also kept 
at one particular kind of work, repeating the same finish over and 
over again, until his mind almost becomes like the machine—more 
imperfect may be than the tool he works with. This mechanical 
drudgery produces in him no dreams of a model “lathe ;” he 
knows, or cares, nothing for an eccentric “ chuck” for ornamental 
turning, never having seen one, may be. The ever recurring 
objects, such as the facing of nuts or washers, produces in him no 
higher aim or aspiration for superior workmanship. To get the time 
passed is the main difficulty ; at night, or at home, he is free, but 
wants no “lathe” or vice-bench to use, and no drawing is needed 
for the work he has todo. Perhaps he is kept at the same lathe 
until his apprenticeship is finished, so that he knows nothing of 
the anal wah done in the shops. Suppose, now, these ae | 
men have a desire to change their situations. The first-mention 

is ready to start in the world with a stock of ideas about 
mechanism that will carry him through whatever workshops he 
may enter. The other will have no confidence in himself or his 
capabilities, and must rely greatly upon the assistance received 
from others to clear his difficulties. How few men accustomed to 
work at a slide *‘ lathe ” now could reverse the process and turn 
out work by hand, as our old “‘ mechanics” were wont to do, It 





Motion was communicated to the spur wheel by means of a con- 
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necting rod and rocking shaft, and two pawls, the arrangement of 
which you will best understand from the sketch. The spur wheel | 
was eight diameters of the pinion; the screw 4in. diameter, and 
about 12in. pitch. This model moved at the rate of two miles an 
hour against a stiff breeze, the waves being about 5ft. from crest 
to crest, and about Sin. high from trough to crest. 

I got the same speed out of a block model fitted with two pair 
of oars, a lever in the forward part pulling a pair of oars in the 
after part, and vice versd. Each pair of oars was fitted with suitable 
gear for raising and lowering the loom and feathering at the proper 
time ; of course one pair was in the water whilst the others were 
out, and the strokes were of different length according to the 
height of the wave. Before the seas the results were not so good | 
as I expected. 

Now that economy of fuel is all important in long ocean voyages, , 
I hope that some of our English or Scottish engineering firms will 
think it worth while to give this seeming paradox a trial ona large 
scale, as with a small compound engine to be connected on | 
entering a river, or meeting one of those rarities, a day on the 
ocean when there is no swell, they are sure of success. I lack the 
means of patenting the principle, so I might as well make it 
public property ; but I have the working drawings of a 300-ton 
vessel on this principle. 

I lately made a voyage, one of the principal objects of which 
was to note the maximum angle of pitching and scending in a short 
ship, but I got more than I bargained for, as we were cast away, 

1 LAURENCE HARGRAVE, 

94, Upper William-street, E., Sydney, New South Wales, 

August 29th, 1872, 

P.S.—I have designed a governor or regulator which effectually | 

prevents any racing or back lash in the machine described. 





SCREW THREADS. 

Smr,—It seems to me a question of some importance whether | 
the generality of threads for screw bolts are not too coarse and 
deep in the larger sizes, as they are more weakening than those 
on the smaller ones in proportion, We know that the outer por- 
tion of a bar of iron is the closest and strongest, and that a fine 
thread will hold tighter than a coarse one. What I mean by 
screw bolts are only such as don’t want disturbing after they are 
once screwed home. Hy, Harrison. | 

Tovil, near Maidstone, November 26th. 





THE FELL RAILWAY AT ALDERSHOT. 

S1r,—Thinking it likely you might intend to publish details of 
the rolling stock designed for the Fell Railway at Aldershot, I 
have delayed asking a question upon what seems to be a grave 
defect in the wagon and carriage illustrated in your issue of the 
15th inst. The question is, What security exists in the construc- 
tion of these vehicles against accidents due to the breaking of 
axles or to the liberation of the axle from the pedestals or axle | 
boxes? Judging from your illustration of the carriage this risk 
has not been guarded against. If such is the case, I would suggest | 
that the idea of suspension might receive a severe shock some fine 
morning. WwW. t 

November 25th. 


OUR MECHANICS UNDER THE OLD AND NEW SYSTEM | 
ADOPTED IN THE WORKSHOPS, 


Sir,—Notwithstanding all that has been done and written about 
the education of our workmen as mechanics, there is one phase of 
the question that has not been mentioned. I allude to the effect | 
upon the minds of our young men arising from the great division | 
and similarity of work, together with the general use of self-acting 
tools in our workshops. We will take, for example, the case of an 
apprentice, say thirty years ago; the lathe then in use was by com- 
parison a very imperfect machine ; the same may be said with 
respect to the other tools extensively used. Now a youth upon 
his first attempt at turning with such a lathe had great difficulties | 
to contend with, and would be constantly required to exercise his 
ingenuity in devising new arrangements for setting out his work, | 
in order to remedy the defects of the ‘‘ tool.” Again, as his expe- 
rience increased, the whole range of work done in the shop was | 
ay passed through his hands, either at the ‘‘ lathe” or “ vice,” 
nesides which the discipline in the trade was not so severe as it is 
now, and he was therefore allowed time at these various machines 
to make one or other small instrument for his own use. If the 
youth had any inclination or bent for turning, it was fostered by 
making a small ‘‘ lathe” for “‘ home services,” With this at hand 
lhe would naturally have a desire for ornamental work, and the 
“eccentric chuck,” with all its complications, would follow; in 
order to make the various arrangements he would sketch the 
parts upon a board. These drawings, may be rude enough, would 
suggest a step higher. By these means he would gradually be 
lifted out of the sphere of a workman into that of a student of | 
mechanics and mechanical science. From such training, imperfectly 
set furth, we may easily account for such men as Watt, St i 





may be said with truth that we had not in years gone by such 


to refer any one to me who thinks of getting an engine. I believe 
the plan of blowing all the blasts by the one fan is patent and 
oontie to your combined machine, and I re; this one point as 
putting it far before every other machine which has all the other 
good qualities of yours, but has two or three fans in it.” With 
the assurance that you wiil do all that is fair and right in the 
matter, now that the facts of the case are brought clearly before 
you, weare, dear Sir, yours faithfully, : 
RICHARD GARRETT AND Sons, 
Leiston Works, Suffolk. 


P.S.— Your method of calculating the power absorbed by the 
machine by the pressure of steam in the engine is very 
vague, and is calculated to mislead the more unscientific of your 
readers. No experiment conducted without the use of a dynamo- 
meter can be relied on. 


VERTICAL BOILERS. 


Srr,—As Mr. Olrick has brought me forward as a user of the 
Field boiler who can say something in its favour, I will briefly state 
the means by which I obtain the data from which I have calculated 
the figures quoted by him. I have not means at my command 
equal to those of the Royal Agricultural Society, but still I think 
they ought to be sufficient to convince men like “‘ Cosmopolitan,” 
who simply wishes to know what a vertical boiler can do in actual 
work, 

I estimate my fuel thus: At starting I weigh out to the engine 
and fuel wagon a full supply of wood ;I light the fire and get up 
steam out of this ; after the run is over I weigh what is left, 
including what remains of unconsumed fire ; I make no allowance 








whatever. I estimate my water by using the tank quite out every 











exactness of finish as we have now at the same cost, but the 

education of our mechanics in self-reliance was of more impor- 

tance. In conclusion, I venture to say we have far too many helps 

for the — now in our workshops. ENGINEER. 
Manchester, Nov. 18th, 1872. 





SAFETY VALVES. 

Mr. Eprror,—I am a fitter, and not a bad one either. My 
shopmates say, “‘Bill, you are a dodgy one,” becauseI know a thing 
or two when we get ina mess. Well, I was at our club the other 
day, and I has a look at THE ENGINEER, and I find that a nautical 
magazine editor was offering £100 for the best safety valve. Well, 
as I had seen a good many of these things, and fitted them up too, 
I thought I'd have a go at it, so sets my wits to work and got hold 
of a first-rate dodge. I thought it could not be bested, so I said I’d 
send this up right away, for perhaps first come best served ; but 
when I looked for directions I found I should have to send £2 with 
my sketch, and, if accepted, get a valve made at my own expense. 
Hold hard, says I, I can’t stand that ; although mineis a good one, 
theirs may be a better, and I should be bested in the end. Sol 
have had to lay by a bit, But it does seem too bad, Mr. Editor, 
that this is another cut and dried affair, where the poor man is 
left out in the cold. Now, suppose I did get the prize, and my 
valve was a regular good ’un, why everybody would know all about 
it, and begin making it right away; and I should like to know how 
a poor chap could stop em. I have no doubt this nautical gentle- 


| man is a first-rate chap, and means well, but do, Mr. Engineer, 


interview him, and see if these things can’t be altered. 
15, Chester-road, Manchester. WILL Srvpson. 





THRASHING MACHINES. 

Srr,—As ~ d only object in my-letter on thrashing machines 
was to contribute some facts which might aid in their improve- 
ment, I willingly forward the enclosed letter which I have just 
received from Messrs, Garrett, requesting that you would publish 
it. I would simply remark upon it: (1) The drum was first run 
by itself, and found to take hardly any more steam to drive it 
than the engine itself; then the fan was put on, and drum and fan 
run together, so that in this respect the trial was made as Messrs. 
G. would have wished it. I believe, however, they are entirely 
wrong in supposing that the drum would help the fan to run, or 
that there is any analogy whatever between the relation of the 
drum to the fan and the fly-wheel to the crank shaft, and I think 
most ple will agree with me in this. (2) It is a fact, and one 
I ought to have mentioned, that the machine the experiments 
were made on was constructed in 1869. But the commercial 
aspect of the matter did not occur tome. (3) I still fully abide 
by my statement made to Messrs. Garret in 1869, that the arrange- 
ment of one fan blowing for all operations gives their machine a 
great superiority to all others ; but I also hold the only right con- 
struction of fan is the “‘whirlpool.” I quite agree to their post- 
script that experiments made without a “‘dynamometer” (I 
presume this is a slip for ‘‘ indicator”) are vague; but I do not 
see that they the less support my statement that the fan absorbs 
more power than the rest of the machine, a fact which was not 
noticed in your article on thrashing machines. 


ALEX. W. WALLACE. 
Parsonstown, 3rd December, 1872. 


[To Mr. A, WaLLace.] 

Sir,—We have read with some surprise your letter in THE 
ENGINEER of the 29th ult., and, as we have no fancy for “paper 
warfare,” we beg to call your attention, in a friendly way, to the 
fact that you have scarcely been doing us justice in the matter. 

Inthe first place it was most unfairand improper to test the powers 
absorbed by the fan without the drum, both being keyed on one 
spindle, and the one acting as a fly-wheel to the other. You really 
might almost as well have tried the experiment of removing the 
flywheel from your engines ! 

Secondly, it was scarcely just for you to go to print without first 
informing yourself whether we had madeany alterations or improve- 
ments in those portions of our thrashing machines respecting 


| which you were proposing to give the “‘ British public ” the benefit 


of your experience since the date of your particular machine, 
which we find was built by us in 1869. The fact is that we have 
most materially altered, and we venture to add improved, the 
construction of our machines since that date, and we have espe- 
cially altered and improved the very details you have referred to. 

In the first place, we are obtaining more wind for our dressing 
operations with a smaller fan, and with a much smaller consump- 
tion of power, and in the second place we have adopted the use of 
spring hangers wherever it has been found possible to apply them. 
This Can the case, we think you will admit that your letter of 
the 29th ult. is not calculated to leave a correct or fair impression 
upon the minds of your readers as to the merits or demerits of 
our thrashing machines as at present constructed, and we venture 





Roberts, and Fairbairn coming to the front rank as good workmen, | 
self-reliant, capable men, who could take a broad view of their 
profession and form a school and guide for themselves, 

Let us now take into consideration the training of a youth as 


ggest that you should, in justice to us, publish this letter, 
together with a few lines of your own in the next edition of THE 
ENGINEER. 

Before concluding we beg to refer you to your letter to us of 
September 13th, 1869, wherein you say ‘‘ you are quite welcome 


time before refilling it ; this is easy enough with a vervical boiler, 
as the water level can be varied sufficiently to allow a safe margin 
for reaching the watering stations ; furthermore the tank is gradu- 
ated in five gallon marks ; these were put on by experiment. I give 
the results of two trips made in presence of Government officials :— 

From Rawul Pindie to Attock, inspection trip. Good road, 56 
miles; weight of engine and train, 22°3 tons; average weight of 
engine loaded, 13 tons 13 cwt ; water used, 1498 gallons ; fuel used, 
4800 lb. ; water per ton per mile, 121b.; fuel per ton per mile, 
3°84 1b. ; evaporation, 3°12 Ib. water per lb. wood. 

From Attock to Rawul Pindie, i ion trip. Good road, 56 
miles ; weight of engine and train, 22°3 tons ; average weight of 
engine loaded, 13 tons 13 cwt. ; water used, 1525 galls. ; fuel used, 
5280 Ib. ; fuel per ton per mile, 4°24 Ib.; evaporation, 2°9 lb. ; 
water per lb. wood, 

N.B.—The s on this last trip was very great, being 12°8 
miles an hour, but the wood supplied at Attock was uncut, and 
very unmanageable, so that this trip shows almost the worst 
evaporation I have as yet taken note of. 

From Sohawa to Goojakhan.—Hilly road ; weight of engine and 
train, 25°2 tons; distance, thirteen miles; water used, 393 
gallons ; fuel used, 800 lb.; water per ton per mile, 12 Ib.; evapora- 
tion per pound of wood, 4°91 1b.; of wood per ton per mile, 2°J3. 
This trip shows exceptionally economical results, the cause being 
that, owing to a clerk’s mistake, ten maunds, or 8001b., of wood, 
was all that was in stock at Sohawa, and I was determined to sev 
how far I could make it go by taking great pains with the firing. 
The mode of firing was this: Advantage was taken of descending 
an incline to put on a good, solid fire, built of large logs at the 
bottom, smaller at the top, with every interstice carefully filled 
up. This fire would be nearly 3ft. thick. After awile the pressure 
would rise rapidly, the blast would be eased off, and the dampers 
closed gradually, and eventually feed puton. By these means the 
fire would last three or four miles, and the steam pressure kept 
between 150 1b. and 160 Ib. to a certainty. 

Iam sure every locomotive superintendent in India who has 
charge of a line on which wood is burned will bear me out when 
I say that such a steady pressure is seldom or ever maintained on 
locomotive boilers in this country. 

I have checked the consumption of fuel very carefully ever since 
the Ravee commenced running in this country, and I find that, 
taking the whole mileage she has run, her average consumption 
has been a trifle over 445lb. per ton per mile, calculated on the 
gross load. As she ran upwards of miles during the rainy 
season, when the fuel, being unprotected, was wet, I fancy I am 
not overstating it when I say that her average present consump- 
tion does not exceed 34 1b. per ton per mile ; so that the trials I 
quote do not show an over average result. 

“Cosmopolitan” and others complain that vertical boilers have 
never been carefully tried, in public, in England; surely they 
cannot be ignorant that the Royal Agricultural Society has 
frequently tested engines with vertical boilers. At Wolver- 
hampton, in 1871, one of the road steamers fitted with the 
Thomson pot boiler beat all the locomotive boiler engines but 
Mr. Aveling’s, using only 4°961b. of coal per horse-power per 
hour; this engine was fitted with no feed-water heater, and yet 
it beat two locomotive boilers that were so fitted. We may, there- 
fore, conclude from this public trial, that a good Thomson pot 
boiler is inferior in economy to a good locomotive boiler, as 6°72 is 
to7°6l. But this is when both boilers are new and equally clean; 
at the end of a twelvemonth, however, if both boilers used such 
water as I have to use, the efficiency of the locomotive boiler 
would fall off 30 per cent., being practi 2" ble, whereas 
the vertical boiler, having been (if a Field) cleaned every 
Saturday night, would not have fallen off at all. I here must say 
that from all I have seen, and all I can hear, there is practically 
not much: difference between the Thomson pot, the Davey- 
Paxman, and the Field, in evaporative efficiency; but, for my 
work, I much prefer the Field, as it is easiest to clean and repair, 
there being in my bvilers only one manhole door to take off, to 
enable the whole of the boiler and tubes to be cleaned. I have 
five Field boilers in my charge, four of thein are, I believe, nearly 
the most powerful that have been made; I have only quoted the 
performances of one of them, the Ravee’s, because it has been 
some time at work, but my assistant, Mr. Muirhead, tells me that 
the others beat it in every way. R, E, Crompton, 

tawul Pindie, Punjab, November 13th. 

[We can insert nomore letters on this subject at present.— Ep. E. | 











SourH KeEnsincton Musgum. — Visitors during the week 
ending December 7th, 1872 :—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 6542; Naval and other 
collections, 909 ; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 4 p.m., Museum, 1960; Naval and other 
collections, 63; total, 9,474; average of mding week in 
former years, 8951; total from the opening of the Museum, 
12,092,817. — Bethnal-green Branch of the South ae 
Museum : Visitors during the week ending December 7th, 1872 :— 

| On Monday, Tuesday, and Saturday, free, fram 10 a.m. to 10 p.m., 
12,875 ; on Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. till 4 p.m., 1646 ; total, 14,521 ; total from the opening of 

| the Museum, 829,253, 
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TO OORRESPONDENTS. 


*,.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. i 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and addiess of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

E. A.—The Iron Trade Review. 

A. H.—You can obtain the book from Messrs. Triibner, Paternoster-row. 

J. B. J. (Glass pumps).— We are requested to refer this correspondent to Mr. 
John Chidghy, The Grove, St. Guilford-street, Southwark. 

A. P. C. (Filtering Slip).— We are requested to put this correspondent in com- 
munication with Mr. J. McRobbie, 365, Parli tary-road, Glasgow. 

InquirER.— We cannot cali to mind the name of any treatise likely to suit you 
There is a Blue-book on the cost of living, é&c., abroad, published by her 
Majesty's Consul, which may possibly answer your purpose. 

Mera.ine.—We have received from time to time several inquiries regarding 
metaline as a material for bearings. We now beg to refer our readers to 
Mr. W. Thoms, Soho Mill, Wooburn, near Beaconsfield, Bucks. We may 
add that we are informed that at these mills an engine has been running 
with metaline bearings on the crank pin for two years without oil or other 
lubricant. 

T. J.—We have no doubt that your scheme could be put in practice, but in 
what way could it be better thana h k with sufficient room for full 
swing? The officers cots fitted on board our ironclads are usually made to 
pivot head and foot, and so have power to swing through a few inches to 
counteract the effects of rolling. The whole principle is very old. It has 
been carried out in many ways, but we cannot find that any invention has 
succeeded in preventing sea-sickness. 











STEEL SPRINGS. _ 


ical purposes in half round, rounds and flat steel ? 
PShetield, Dec. 6th, 1872. AND 
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MEETING NEXT WEEK. 

Tue CHemicaL Socrery.—Thursday, December 19th, at 8 p.m., “ On 
the Polymerides of Morphine and their Derivatives,” by E. Ludwig Mayor 
and Dr. C. R. A. Wright ; ‘‘ Analysis of Water of the River wey ee OM 
by E. Nicholson ; ‘‘Communications from the Laboratory of the London 
Institution,” by D. H. E. Armstrong; ‘‘On the Formation of Crystallised 
Copper, Sulphide, &c.,” by L. L. 


THE ENGINEER. 


FRIDAY, DECEMBER 13, 1872. 














RAILWAY CARRIAGES AND PLATFORMS, 
Tue death of Sir Donald McLeod, as the result of 
injuries received by his fall between one of the platforms 
and the i of a train at the Gloucester-road station 
of the Metropolitan District Railway, has revived a dis- 
cussion which, a few weeks since, occupied no small 
portion of the pages of our daily contemporaries. It is 
certain that scarcely a week elapses without some one being 
killed, or grievously hurt, by falling between platforms 
and carriages, and the public are unquestionably justified 
in demanding the adoption of some method of preventing 
these catastrophes. The most obvious remedy is to fit 
each carriage with a broad wooden step or plank, which 
shall come so close to the platform as to render it impos- 
sible for any one to fall off the platform under the wheels, 
and for this continuous step all the writers who have 
addressed themselves to the subject clamour persistently. 
The cost of the step would be very small, and for the 


object in view the result of its use would be quite] be 


satisfactory. But the fact that the remedy is so simple, 
cheap, and apparently complete, ought to raise a doubt as 
to whether there is or is not, some good reason in the 
background for the reluctance of the railway companies to 
adopt it. As a matter of fact the continuous step is in use 
on many lines. More than twenty years ago it was 
adopted in perfection on the Dublin and Kingston line. 





The carriages were fitted with a step—which might almost 
be called a platform—some 18in. wide, and accuratel 
adjusted to the height of the platforms at the termini. 
The intermediate stations were provided with platforms, 
however, only a few inches high, a which the passengers 
had to clamber up to the carriage step. We cannot call 
to mind a single instance of loss of life on this line, carrying 
many thousand passengers weekly, by individuals getting 
under the wheels. Such accidents may have occurred, but 
they must have been very rare indeed. On no English 
line has the continuous step ever been applied in such 
perfection as on the Irish line we have named ; but, wader 
proper conditions, there is no reason why what was done 
so well a quarter of a century ago on one small line should 
not be done on every railway in the kingdom. We have 
italicised the words above, because the only argument 
against the use of the continuous step turns upon the fact 
that the conditions are not favourable to the use of the 
continuous step, and that to make them favourable will 
require a very considerable outlay by the railway 
companies, 

It is clear that if the step is much lower than a platform 
it cannot prevent but willrather tend to occasion very serious 
accidents. It is true that anyone falling on to the step 
would by it be stopped and prevented from getting under 
the wheels, but one class of injury would be exchanged for 
another. Although he who fell might not have his legs 
cut off by the wheels, the chances are that he would be 
woefully crushed and contused in being dragged along the 
edge of the platform. We must at once reject what we 
may term the low level continuous step. If, on the other 
hand, the step is very high, it almost ceases to become 
useful, except as necessary means of reaching the —— 
door. To be used in perfection it should exactly coincide 
in height with all the platforms on a line, however long, 
and in that case it would seriously interfere with the 
tapping of the wheels and the examination of grease boxes. 
It is true that it might be hinged in sections, but the 
remedy would probably be worse than the disease. By 
adjusting the positon of the step to that of the axle-boxes, 
however, the tapping and greasing difficulty might be 
fairly overcome, but the fact that there is a difficulty goes 
some little way to justify the apparent inertness of the 
railway companies. 

The great argument, however, against the continuous 
step lies in the fact that all platforms are not of uniform 
height, and that unless they are the continuous step is 
worse than useless; it cannot prevent such accidents 
as that which caused the death of Sir Donald 
McLeod. But to make all platforms of a uniform 
height is a perfectly Herculean task. 1t would not be 
difficult for a given railway company—say, the London, 
Chatham, and Dover—to decide on a given height of 
een, and to make all their carriage steps suit this 

eight. But no railway of ~ importance in the present 
day “keeps itself to itself.” Every line is used more or 
less by several companies, and, unless the companies were 
all agreed on a standard height of platform, the iages of 
one company would not suit those of another. The Lon- 
don, Chatham, and Dover main line, for example, is used 
from Ludgate-hill to Herne-hill by the Midland and the 
South-Western companies. Between Ludgate-hill and 
Herne-hill—a distance of about four and a-quarter miles— 
there are no fewer than six stations. Assuming all these 
stations to have platforms of a uniform height, which suits 
the main line trains of the London, Chatham, and Dover 
Company, it by no means follows that they will suit the 
carriages of the Midland and the South-Western Companies 
as well ; indeed, it is quite certain that they do not. The 
case we have cited is but one of a score which will suggest 
themselves to our readers, and it is this want of uniformity 
in rolling stock and platforms which satisfies the railway 
companies that the adoption of the continuous step would 
be useless as a safeguard; while, en the other hand, they 
know that it would be productive of no small inconve- 
nience. 

The remedy lies in a mutual friendly arrangement by 
which all the railway companies in England and Scotland 
would agree to adopt a uniform standard height of plat- 
form, and width between the platform and the centre of the 
line of rails running next to it. The width of carriages 
varies very much. In some cases each seat holds five, in 
others only four passengers; but this would be immaterial, 
because the wider carniages could use narrower steps, and 
the narrower carriages wider steps. The difference caused 
by the compression of the springs between a carriage full 
and a carriage empty is so small that it would not = 
affect the utility of the continuous step as a safe 
Care should be taken, however, that the step did not 
approach the platform so closely as to render it possible 
that an express train rushing through a station, the 

i oscillating violently, would bring its steps in 
contact with the platform ; and to render it certain that 
such an accident could not happen a much wider space 
must be left between the platform and the step than is 
commonly supposed by the public. A space of 3in. would 
certainly nat he too much, and it is possible that persons 
might contrive to put their feet into this space. To such 
lines as the Metropolitan, however, this argument does 
not apply at all, and there the continuous step can be used 
without difficulty, and ought to be used, whether the direc- 
tors like it or not. 

For the rest, after the first inconvenience was over, and 
the cost of altering existing platforms—which would 
come to a very respectable sum—had been paid and was 
done with, every one would be gee with the change. 
To carry it out, however, it would be necessary for a spe- 
cies of con of railway men to assemble and settle for 
themselves what the standard height of platform ought to 

. This point once decided upon by the ge there 
would be no difficulty in making it a Board of Trade 
regulation and enforcing it by law on recalcitrant com- 
panies. While we are on the subject, we may point out 
that such a railway con, as we speak of might settle a 

+ many other questions besides the ~e of a plat- 
orm, to the mutual convenience and profit of all parties. 

So long as individuals will insist on disregarding the 





commonest laws of self-preservation in dealing with rail- 
way trains accidents must occur; but it is none the less the 
wy | of railway companies to as far as possible put it out 
of the power of foolish passengers to hurt themselves. The 
continuous step and the standard platform would no doubt 
operate powerfully—if not with absolute efficacy—to pre- 
vent people from killing themselves in one way; and there- 
fore it ought, where possible, to be adopted now, and where 
it is impossible at present the Board of Trade might with. 
advantage be empowered to compel companies to take such 
means as would do away with the impossibility. It is 
quite certain that the matter will be brought before Par- 
liament, and it is just as well that the railway companies 
should do what the public ask with a good grace as wait 
until they are compelied to do it by force of Act of Parlia- 
ment, 


PUBLIC MONEY FOR PUBLIC ENDS. 


We have lately been told on high authority that the 
public money ought never to be expended but for a public 
purpose. The maxim is undeniable ; indeed, it is a truism ; 
and being such, it does not settle any disputed question. 
Of course everyone admits that the public money ought 
to be spent for public purposes only, but when the 
expenditure of the public money for any particular purpose 
is proposed the question to be answered is:—Is this 
particular pu public or is it private? or is it com- 
pounded of public and private ? and if so, in what propor- 
tion is it public and in what proportion private? Cases of 
this last kind are by far the most common, and in them it 
is obvious that part of the cost of promoting the purpose in 
view may with justice and with advantage be paid out of 
public funds. 

In the solution of this question, as in that of many other 
social and political problems, nations have acted for the 
most part without any pre-arranged system of principles, 
and have = in practice views belonging to what is 
popularly known as “the common sense of mankind ;” 
views, that is to say, not explicitly deduced from methodi- 
cally arranged experience by an avowed process of reasoning, 
but developed by unconscious thought out of unrecorded 
experience. Such popular views no doubt are often 
erroneous, or at all events mixed with error, and it is often 
the delight of the acute reasoner to point out their flaws 
and to endeavour to stop their operation ; but much more 
often when observation and reasoning have been thoroughly 
and wisely carried out, the old common sense view is con- 
firmed, and found to be in accordance with really ample ex- 
perience and sound argument. The teaching of science is 
one of the cases to which these remarks apply. From the 
earliest period of civilisation nations have recognised the 
teaching of science as one of those purposes to the pro- 
motion of which public funds are justly applicable with 
profit as well as honour to the nation ; and here, as well as 
elsewhere, we would be understood to include in the term 
“public funds” not merely money raised by taxes or 
otherwise drawn from national resources, but those endow- 
ments which have been founded by individuals, but which, 
from their purpose and application, are very justly regarded 
as liable to the occasional interference of public authority, 
in order ~ — that they 7 y be } gem and 
managed for the general good. é great and ancient 
establishments by Phich this fact is illustrated are so well 
known that it would be a waste of time to enumerate them 
or to describe any of them in detail. 

But in the mistaken zeal of some sharp witted reasoners 
for the protection of public property against private 
rapacity we have of late seen arguments put forth to the 
effect that if a student is preparing himself for an occupa- 
tion in which he hopes to earn money, his scientific 
education is simply a means of enabling him to earn more 
money during his future career, that this is a purely 

rivate purpose, and that therefore the cost of teaching 
him science ought to be paid wholly by himself or by his 
friends. The argument as a mere syllogism is good, but 
the premisses are faulty, and therefore the conclusion fails. 
The scientific education is not simply a means of enabling 
the student to earn more money ; far from it. Who are 
those members of a profession, or those followers of any 
other useful occupation, who earn the most money? Not 
those whose knowledge. of science, even of branches of 
science closely connected with their own business, is most 
extensive and profound; not those who use scientific 
knowledge for the practical improvement of that very 
business ; least of all those who make use of facts learned 
in the course of practical experience as a basis on which to 
found new discoveries in science. That such men should 
exist is n to the general advancement of that 
profession or that branch of industry in which they are 
engaged, and to the general wealth of their fellow labourers ; 
ni also to the prosperity and honour of the nation 
to which they belong ; but it is not they who earn large 
fortunes ; they may, indeed, with ordinary prudence, hope 
to acquire a moderate competence, but the knowledge they 
possess above the ordinary level is rather a hindrance than 
a help to the pursuit of t wealth ; if it is not mo sage 
but used and cultivated, it is certain to occupy in study, and 
in the pursuit of practical improvement and scientific 
advancement, time which might otherwise be employed in 
the pursuit and execution of lucrative business. Those 
who make large fortunes in business are the men who, 
together with sufficient practical skill in ordinary cases, 
possess knowledge coming up only to a certain moderate 
average standard, without any high science to distract their 
minds from the pursuit of money-making business ; who 
follow such business with steady, plodding assiduity, who 
a certain commercial tact well-known to observation 

ut difficult to describe, who carefully avoid the first 
introduction of practical improvements, but wait until such 
improvements have been tested at the expense of their less 
prudent brethren, and then, if the result has been favour- 
able, copy the process, and, above all, who understand the 


art so essential to all + success in business, “ of doing 
nothing for yourself that you can get any one else to do for 
you.” 


The attainment of high scientific knowledge, therefore, 
how essential soever it may be to the public good and to 
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the wealth and glory of nations, is not a source of private 
benefit to the individual in the shape of earning money. 
It brings him honour and —* but not material 
profit, and it is unjust to expect him to pay more than a 
very moderate share of its expense. e purpose of 
teaching science is not a private purpose, but a purpose of 
mixed public and private benefit, in which public benefit, 
evenfrom a commercial point of view, greatly predominates ; 
and the public money, including endowments which, though 
made by individuals, have become public, may not only 
justly, but most honourably and profitably, be largely 
expended in the promotion of such a p Without 
this, national, and indeed all cultivation of science, even of 
science which has the most direct practical application, 
must perish of want, excepting only that commonplace and 
moderate standard of knowledge which consists mainly in 
copying the successful examples of former times. The 
improvement of practice through new applications of 
science, and the advancement of science through new data 
furnished by practical experience, must come to an end, 
excepting only, indeed, such limited attempts at either as 
may be undertaken in rare instances by men of independent 
fortune, and the inevitable result must be that stagnation 
of science and art which for 2000 years is well-known to 
have been the fate of China. 


PATENT LAW IN JAPAN. 


Patent Laws established in Japan! such was the 
urport of a recent announcement in THE ENGINEER, 
his is going ahead with a vengeance for a people 
that only a few yearsago were regarded, and with complete 
truth, as being more self-satistied, more exclusive, and 
every way more peculiar, than any other on the face of the 
globe. If facility of revoking under the light of accumulated 
evidence opinions long cherished, of altering on con- 
viction habits so long established as to have become 
equivalent to a second nature, and, generally taking a com- 
prehensive and dispassionate glance at civilised humanity, 
with a view of copying what may seem good, and avoiding 
what may seem bad, be regarded as signs of capability in 
a people, then assuredly the Japanese have shown them- 
selves unrivalled amongst nations. 

Intellectually considered, the Japanese have vindicated 
their claim to equality with the most favoured Caucasian 
races. To the common Oriental characteristic of extreme 
mental acuteness they add a practical common sense—a 
combination seldom recognisable as the characteristic of 
an entire race. These qualities, when further exalted by 
education, hold out promise of brilliant results. The 
nineteenth century is not far from its end; but still the 
conclusion of it may witness the highly-gifted insular Mon- 
golians as taking a formidable competitive stand in indus- 
trial art when compared with the highest achievements of 
Europe and the United States. Long before Japan was 
thrown open to the outer world, whilst the only European 
intercourse with that country was maintained by the 
Dutch, under subjection to most ignoble and humiliating 
conditions, the Japanese museum at the e sufficed to 
reveal the point of excellence to which this ingenious 
ge had arrived in many branches of industrial art. 

e elaborate and ingenious clocks of Japanese manu- 
facture there displayed, the swords and spears, and cutting 
tools, were all of superior, some of unapproached excel- 
lence. The manufactured silk and cotton were respectively 
of a quality better than anything which Europe could pro- 
duce. The lacquer ware of Ja is a specialty the 
existence of which depends on the native growth of a 
peculiar lacquer-yielding tree. As for the porcelain of 
Japan, when a position of superiority is accorded to it 
over that of Chinese manufacture enough will have been 
said in attestation of its excellence. 

The Dutch Japanese Museum is rich in numerous other 
productions of art manufacture, all attesting the high 
mechanical endowments of the Japanese race applied to 
good native raw material and rich natural facilities. It 
was easy, however, to perceive the point to which 
Japanese manufacture has arrived, and at which further 
advance was impeded. Whatever delicate handicraft 
could do without refined mechanical aids, these Japanese 
artisans had accomplished. 

It was easy to perceive in all their productions evidences 
ef small scale working, an excellence achieved by numerous 
tactile processes empirically used. In estimating the 

int of importance to which any branch of manufacture 

arrived it is in many cases necessary to take account, 
not of quality alone, but of quality and quantity, combined 
with cost of production. Thus England prides herself, and 
naturally, on the excellence of her cotton manufactures ; yet 
if quality alone be the test applied, we never yet have 
produced, and never by machinery can produce, a staple in 
every way equal to the celebrated Dacca muslin. Yet the 
Dacca weaver employs a spinning and a weaving apparatus 
both of the most primitive kind, so primitive that only by 
a stretch of courtesy is either to ' dignified with the 
appellation of machinery. What then is the cause of 
excellence? Why is it that all our jennies and power looms 
cannot do, and by those who know their capabilities best, 
are not expected to do, what the Dacca muslin maker, with 
his primitive apparatus, accomplishes? The explanation 
is easy, it is curious, but so far the reverse of singular, 
that parallel illustrative instances are known and can be 
cited. Each cotton fibre is naturally semi-transparent, 
but in proportion as the torsion of spinning is applied 
with greater regularity the semi-transparency is im- 
paired. Now one quality of machine motion is—and, 
most ends regarded, an excellent quality—a_re, ity of 
force and motion no way achievable by hand labour. In 
the muslin manufacture, however, this undeviating regu- 
larity becomes a defect. English machine-made muslin is 
dull and opaque; the Dacca muslin is lustrous and 
diaphonous—so diaphonous that the Hindoo poet was not 
far wrong who described native muslin as being invisible 
if laid flat on the ground and saturated with dew. To 
adduce another case in which regularity of manufacture 
actually deteriorates a product for certain applications of it 
to practical uses, we may cite the instance TP stained glass 


in its application, to the windows of ecclesiastical Gothic edi- 





fices. Why is it, church architects long continued to inquire, 
that now in our own times, when p sora discovery has 
added so many new pigments to the glass-pot, and these 
so brilliant, that ieee windows of stained glass are so 
inferior for effect to what we see in ancient stained win- 
dows? Copper red—the best known to medizval glass- 
makers—is greatly inferior in the three points of delicacy, 
lustre, and general beauty, to the gold-produced ruby red 
of modern times; yet for a long series of years the secret 
of employing it with equal etiect to the medieval copper 
red was not discovered. At length, however, it came to 
be suspected that the surface evenness of modern stained 
glass might mgd be an artistic defect, and the medizeval 
unevenness being artificially given, effects comparable to 
those of mediseval artists are now achievable, 

A point that especially struck us on looking through the 
Dutch Japanese Museum some years ago was this : the 
excellence they had achieved in the manufacture of swords 
when seen comparatively with the barbarous attempts to 
turn out fire-arms. Their gun barrels were rough and in- 
efficient in the extreme, and as for their gun locks, these 
seemed to be a combination of mechanical parts altogether 
beyond their resources, The mechanician and metallurgist 
will easily account for this. One of the first steps to be 
taken in ing into the domains of industrial art consists 
in the winning of iron from iron ore, and, as any metal- 
lurgist well knows, this is an operation that, when conducted 
on a small scale, is much more likely to yield iron or even 
steel of fine quality than when prosecuted on the large 
scale. The celebrated wootz is nothing but a natural steel 
produced from ore by one smelting operation, and even in 
the interior of Africa varieties of steely malleable iron re- 


sult, without any sort of care or trouble, from small fur- 


nace operations on iron ore, charcoal being used as fuel, 
and the blast supplied by pressure on an inflated goat skin. 

The Japanese can now make steam engines and other 
pieces of large machinery. Their adoption of patent laws 
concomitantly with the official survey they are now making 
of British centres of manufacturing activity seems to 
convey a pledge of their resolve to enter as competitors in 
the older civilised world’s industrial race on the large 
scale. .The natural resources of their beautiful country, 
its unrivalled geographical position, its abundant supplies of 
coal and useful metals, its population dense, intelligent, 
docile, and industrious, all these are favourable to a thorough 
realisation of their aim. We wish them God speed, and 
shall anticipate with much curiosity and more interest 
some brilliant results from the co-operation of so many 
favourable conditions. 


LITERATURE. 


A Handbook of Chemical Technology. By Rupoirr Wacner, 
Ph.D., Professor &c. at the University of Wurtzburg. 
Translated by William Crookes, Esq., F.R.S. 1 vol., large 8vo. 
London: Churchill. 1872. 

Dr. WaaGNeEr’s fame as a lecturer on chemical technology 
has long been distinguished in Germany, and wherever 
German technological readers exist. The original edition 
of this celebrated work, which has now been rendered 
accessible to the English reader, appeared at the latter end 
of 1850, while the author was Privat docenten in chemistry 
of the philosophical faculty to the high school at Leipzig. 
During the following twenty-one years no less than eight 
large editions, each with emendations and enlargements, so 
as to keep pace with the advance of industrial science, have 
followed each other, the two first of these having been 
published when Dr. Wagner held the professorship of 
technical chemistry at Nuremberg, one of the most ancient 
as well as celebrated centres of German handicrafts and 
manufacturing arts. 

It would be difficult to overestimate the importance of 
the advent of this comprehensive work in English to the 
chemical manufactures of all English speaking people, There 
have been many great works on chemical technology before 
this one—Dumas classic volumes, Knapp’s systematic work, 
numberless metallurgic systems or monographs on special 
metals, and works on icular chemical industries—bleach- 
ing, dyeing, calico printing, sugars, and many others—but 
nowhere that we are aware of has such a combined account 
of all the great industries based on chemistry been 
produced ; one not less remarkable for its repleteness with 
instruction than for the recent information it contains, 
and the accuracy with which it is given. If there be a 
fault to find with the getting up of the book—we can find 
none of real import with the work itself—it is this, that 
Mr. Crookes has had it printed in somewhat too small a 
type. The metallurgy of Kerl, previously produced and 
translated by Drs. Crookes and Rérig, ran into the other 
extreme of largeness of type and splendour of paper. 
Perhaps in this case Mr. Crookes feared a too large cost 
for his new work, and possibly dreaded the forbidding 
aspect of one very bulky volume, or possibly even two, 
upon the busy British public, not over fond of heavy 
reading, had he adopted in this the same type as was used 
with Kerl. But economy of space, type, and paper, 
appears to us to have been carried rather too far, for the 
work, which though clearly and well printed, and on good 
paper, requires a good light to read it with comfort. This 
is the more to be regretted, because Wagner’s work is not 
one of mere reference; it is one that may be read and 
studied throughout. 

In his preface as translator Mr. Crookes says, and says 
truly, that this work merits the confidence of the manu- 
facturer and the student also, and hopes that, at a not 
distant day, chairs of technology will be established at our 
universities, and the subject included in the curriculum of 
every large school. 

e are scarcely prepared quite to endorse the last part 
of the sentence; chemical technology is pre-eminently 
what the Germans call “ bread knowledge,” the imparting 
of which is not the primary function of schools, if it be their 
function at all; to suppose it is, is to make the old confu- 
sion between education and information. Again, the ques- 
tion of forming chairs of chemical—and if that also 
of mechanical — technology at our great universities, 





also admits of this grave consideration, that we have 
first to decide what is the idea of a university we form. 
Now we confess that our idea of the proper scope 
and functions of a university—though less imagina- 
tive, or, as some might say, fantastic—is more that 
promulgated by Newman in his late work on the sub- 
ject—than of an American or German college. For 
technological chairs, studentships, and lectures, the proper 
place seems to us to be, neither the elementary school nor 
the university, but the technical school, developed to its 
full and sufficient aim and extent. 

We have been led to these somewhat digressive remarks 
as preparatory to saying that this work of Wagner’s is not 
a book to put at once into thestudent’s hand, The author 
assumes throughout that the reader is already a competent 
chemist and physicist—and, indeed, has mastered a good 
deal besides—and to the student devoid of such previous 
preparation a large portion of the mass of information of 
the book must prove useless, because scarcely intelligible. 
Let the university professor impart to him his pure che- 
mistry and physics and his theoretic mechanics, and then, in- 
deed, he has a rich encylopzedia of knowledge in Wagner— 
one that, condensed as it necessarily is, however massive in 
its contents, will give him a general picture of the whole circle 
of chemical manufactures, show him how much in all the 
events and ways of life, civilised man owes to the chemist; 
if he—the student—be but seeking that sort of general 
information commonly, but vaguely, called the education of 
a gentleman, or, if he be about to devote the work of his 
after-life to some one chemical industry, it will afford him 
much minute information as to it—whatever it may be— 
and become an index to where he may look for still more 
minute and special details as to that one. 

To attempt quotation as a means of indicating to our 
readers a little even of the well-digested mass of infor- 
mation here compiled would be scarcely better than to show 
a brick as a sample of a city. The work is embraced in 
eight great divisions, as follows:—(1) Chemical metal- 
lurgy; alloys and preparations made from metals. This 
by itself would stand for a very fair systematic work on 
metallurgy. (2) Crude materials and products of chemi- 
cal industry, which embraces all that commonly passes 
in England under the name of chemical manufactures, the 
great alkalies and acids of commerce and their combinations, 
and here much besides, for in this division we find gun- 
cotton and other explosives, soap, ultramarine, &c. (3) The 
technology of glass, of ceramic ware, of coarse pottery, 
bricks, gypsum, lime and cements, &c. (4) Vegetable 
fibres and their technical application. In this we find, 
hemp, flax, and cotton-spinning and weaving, &c.—viewed 
from the chemical side—and also a mass of information 
that comes oddly enough under the head of “fibres,” such 
as sugar-making, brewing, spirit distillation, bread baking, 
vinegar making, tobacco, oils, essences, paints, varnishes, 
lutes, and cements. (5) Animal substances and their 
industrial applications, which includes wool-spinning and 
weaving, tanning in all its forms} horn, glue, and oddly 
along with these, phosphorus, lucifers, animal charcoal, 
milk, and meat. Phe 6th division treats of dyeing and 
calico printing, which includes bleaching—one of the few 
subjects in the work which appears inadequately treated 
of. Here we have inks as well as all dye materials, from 
those known from remotest ages to those in use of 
yesterday, though already likely to supplant all others, 
from aniline, carbolic acid, naphthaline, and anthracene. 
(7) The materials and apparatus for procuring artificial 
light, wherein we have all about the now gigantic indus- 
tries of petroleum and of paraffin, both the creation of only 
a few years past. The 8th and last division treats of fuel 
and heating apparatus, in which we further find recent 
information as to every form of fuel and mode of burning 
it, including liquid and gaseous fuels, and the heating of 
dwellings, as well as the general principles and best prac- 
tices of caminology. 

We have in this said quite enough to indicate the character 
and immense scope of the work—a scope so vast that, full 
and exact as it is in its information on almost every point, 
we cannot expect it to be exhaustive upon all. 

As to the principle of arrangement, we may follow the 
translator in saying but little. Itisartificial and arbitrary, 
and, we think, unsatisfactory. It is, however, helped out 
by an excellent and copious index, so that we readily find 
any subject, in however odd company we may meet with it, 
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INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND. 

THE following introductory address was recently delivered to 
this body by Mr. Robert Duncan, president, under the cir- 
cumstances stated :— 

Gentlemen,—In taking the chair, to which your council have 
done me the honour of . wo in room of the president 
elect of the Institution, Mr. Robert Bruce Bell, whom severe 
illness has compelled to withdraw for a time from active life, 
it becomes me publicly, as I have already done privately, to 
acknowledge my high sense of the honour your council have con- 
ferred on me, and to crave your indulgence and assistance, during 
my term of office, in my humble endeavours to carry out worthily 
the aims and objects of this Institution, I believe it to be my 
duty also—in which I am sure I have your cordial support—to 
tender frem this chair the sympathy and good wishes of the mem- 
bers of this Institution to our esteemed friend, Mr. Bell, trusting 
that he may soon be able to take his place again amongst us, and 
happily to occupy this chair, which Robes had unhappily to resign, 
but which his eminent engineering abilities es cially qualify him 
to adorn. It has always been a pleasure to the presidents of this 
Institution, as it is now to myself, to congratulate its members 
upon its continued prosperity and success as the scientific insti- 
tution of the most important industries of Scotland. It is very 
gratifying to know that it has the support of the greater number, 
if not the whole, of the leading men of these industries in Scot- 
land, and not a few leading Scotchmen and others in other 
countries, whose kindly remembrance of Scotland and her insti- 
tutions, as well as a laudable desire to keep abreast of her progress, 
makes them our useful and valuable auxiliaries by the way. Our 
connection also with scientific men and kindred institutions in 
England, and elsewhere, is a source of profit and pleasure, we trust 
as great to them as it is to us, as our large, increasing, and most 
valuable library can testify ; and to the many generous donors who, 
during the past year, have favoured us by contributions to the 











library, I would your kind permission to tender, in the name 
of the Institution, our most grateful thanks, 
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In connection with this subject I may mention that the council 
have had under consideration the greater usefulness of the library 
to members. It would give great pleasure to the council to see 
the members generally taking more interest in the library, and 
availing themselves of the opportunity of perusing those valuable 
works which it contains. 

There is another class of our friends who, as members and asso- 
ciates, are most valuable to institutions such as this, but who, 
unfortunately, do not always receive the ition and encourage- 
ment they deserve. I mean that small, albautine, and ill-paid 
class who contribute of the fruit of their experience and practice, 
in papers original, theoretical, and illustrative, within the proper 
business of the Institution, We have known it a difficult matter, 
in our experience, to get up sufficient matter in this department 
of the business of the Institution to titute our tr tions, a 
valuable contribution to the scientific and practical literature of 
the year. I am satisfied that in Scotland, and especially in the 
busy West, this should be a wholly anomalous position. The 
stimulating influences of our vast mineral resources and industries, 
and equally extensive cbmmerce, as well as our multifarious 
manufactures and our unrivalled position as the first shipbuilding 
and engineering district in the world,should make the“ Transactions” 
of our representative institution a source of interest and informa- 
tion somewhat proportioned to our reputation. It appears to me, 
then, that to that small band who have so far contributed by 
their ability to the success of this Institution our thanks are 
doubly due ; for the future, I am disposed to believe that a still 
more kindly invitation and — rather than dry reception 
and equally dry discussion, would have a beneficial influence upon 
our proceedings and their record. 

One other matter I would speak of in this connection, as among 
the fair and legitimate means by which the usefulness of this 
Institution should be promoted, namely, the application of certain 
funds belonging to the Institution, and which might belong to it. 
I have not the slightest desire nor intention to reflect for a moment 
on the intromissions of the past, but there is one fund in which I 
have long been interested, of which this Institution might have 
had the benefit for a considerable time, if it had been reasonably 
willing to meet the views of its subscribers. ‘‘ The John Wood 
Memorial Fund” was set on foot by the members of the Scottish 
Shipbuilders’ Association before its amalgamation with this 
Institution. Its object was to commemorate the great services of 
John Wood to the science and art of shipbuilding in Scotland. 
The desire was, in the first instance, to found a scholarship in 
connection with one of the universities in Glasgow; but eventually 
it was considered that it would be more generally useful if it could 
be appropriated to the establishment of a lectureship on naval 
architecture and marine engi ing in tion with this 
Institution. To increase the estimated advantages of this lecture- 
ship, it was suggested that one or more of the medal funds of the 
Institution should be incorporated with it, and the whole applied 
in a manner set forth very clearly in reports submitted by various 
committees appointed from time to time to confer with the trustees 
of that fund, It is a matter for regret that for certain reasons, or 
feelings, a prejudice existed in the minds of some members of this 
Institution against the proposed lectures, and the matter was 
allowed to drop, I think it a great pity that it was so, because it 
would in many respects have met the remarks I have just been 

making on improving the value of our Transactions ; and I believe 
I am perfectly justified in saying that it was in no way intended 
to compete with, neither would it have been permitted to interfere 
injuriously with the civil engineering classes in the university 
under the care of our distinguished member, Professor Rankine. 
The chief aim and desire of those ‘who advocated its adoption by 
this Institution was to foster and assist a taste for the higher 
studies of the university among the younger graduates and asso- 
ciates of the Institution. I am fully persuaded that a few such 
lectures, if possible, under the direction of Dr. Rankine himself, 
along with the regular business of the Institution, would give a 
value and importance to its*transactions such as they have never 
hitherto possessed, besides being a most useful auxiliary to the 
university studies on the cognate sciences, in which Dr. Rankine 
has no superior. I have brought this under your notice again in 
the hope that some definitive action may be taken in the matter 
before it be too late. Year by year those who knew John Wood 
best, and subscribed most liberally, are dropping from the scene ; 
and, if it were —> I feel persuaded that there is no man of 
this country whom the shipbuilders and engineers of Scotland 
would do more honour to themselves in honouring, “in memoriam,” 
than John Wood, the builder of the “‘ Comet,” and the father 
of all that is best in the style of our ships and truest in the 
—— application of science in the shipbuilding of Great 
ritain, 

Permit me now, as a shipbuilder, to direct your attention for a 
little to the past progress and present position of our art, com- 
mercial and naval. It is needless, in the time at imy disposal, to 
take you back beyond the last ten years; the interesting transition 
period in our history, from the building of the first wooden 
steamer to the building of the last, and the establishment of the 
iron age in ——- is too well known to require ial atten- 
tion here. What has not yet been recorded of it will be written 
by and by in the Re ular history of the earlier half of the 
nineteenth century. What we have to do with now is the fact 
that IRON is established, and the fighting, as well as the commer- 
cial fleets of the world being reconstructed on principles, propor- 
tions, and designs, that would have filled our ancestors of fifty 
years ago with astonishment, if not dismay ; but such things are, 
and we accept them with the philosophy of people accustomed to 
sensations, quite eee to admit that in shipbuilding and 
engineering, as in other departments of anleen scientific 
progress, ost anaes under the sun is new. 

The merchant shipbuilding of the last ten years has undergone a 
great change, not only in style, but in construction. The sailing 
ships, in size and wg Ty may be considered steady, if they 
have not reached their limit. Various causes unite in the ship 
itself to make a very large iling ship unprofitable property. The 
limit may safely be fixed at anything under 2000 tons. Over that, 
to any part of the world, a steamer will pay, and, as a matter of 
course, will take the trade, 

The enormous expansion of ocean steam lines since the general 
adop of the pound engine is wonderful. The opening of 
the Suez Canal as a short cut to India and China has been an 
additional stimulus, but it may safely be said that, without the 
compound engine, steam lines round Cape Horn on the one hand, 
and direct to China on the other, would have been impracticable. 
The great desideratum now is that the coal resources of the world 
should be properly developed. The risk which the commerce of 
the world may be said to run from the action of a few wrong-headed 
miners and speculative coalmasters in Britain is too serious to 
be contemplated with satisfaction, and the economical balance can 
only be safely adjusted by encouraging the development of the 
mineral resources of all other countries with which we have com- 
munication. In India and China an ge oe population should 
make the mining and the min cheap. Within the last few 
years the Chinaman has taken his place in the United States as 
the most willing and intelligent of labourers, and with a constantly 
increasing immigration into America of those able-bodied and 
docile workmen from the far East of the Old World, and Anglo- 
Saxon, German, and Scandinavian headmen from its far West, a 
great future is not far distant for the boundless coal and iron re- 
sources of America. With India the matter is in our own 
hands, and with the opening up of South America, China, and 
— by steam, the demand will develope the supplies all in good 
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in our own and other advancing European countries it a 8 
to me that the manual labour aon and iron getting one be 
more and more supplemented by machinery, The higher 
prices paid for labour will compel the adoption of labour-saving 
implements, Already the ——— of this country is become 
more a matter of money and machinery than of men, and the 





enormous harvest immigrations which we can all remember have 
given place to the reaping machine, which cuts steadily and never 
strikes. So is it with the great ips, which, when pro- 
duced, do their work steadily and well, but unfortunately the 
labour necessary for their construction is the least to be depended 
on of all our elements of production. Year by year the uction 
of machinery is becoming more the product of machinery, the 
labourer or tradesman being more an attendant than a workman, 
his skill more of the head than of the hand, It is not so with the 
iron ship. The furnace and the punching machine may be said to 
be the two main tools of the shipbuilder, nearly all else is labour, 
fitting depending upon men and not upon machines, while 
riveting, almost the most important part of the whole, is in the 
hands of the lowest and least manageable ef our workmen. Can 
the invention of this age and Institution not do something towards 
the riveting of an iron ship? . 

With the great expansion in ocean steam trade, and the size of 
ocean steamers, a great change has taken place in the proportions 
of the ships themselves, and the arrangements of their scantlings 
for construction, The earliest ocean steamers of 40ft. beam and 
30ft. to 35ft. deep did not much exceed 200ft. long ; now, the iron 
ocean steamer of the same breadth and depth exceeds 400ft. The 
change has been comparatively gradual, but nearly all in the same 
direction—length in proportion to breadth and depth. Draught of 
water being a fixed basis, not exceeding 20ft. to 25ft. for the 
largest merchant ships and principal trading ports, length 
was the most obvious direction of increase, provided sufficient 
strength with reasonable weight could be atcomplished; and 
as the material, to be efficient, had to be >» yr chiefly 
to the top and bottom of the ship, ge alterations 
had to be made in its arrangement and distribution, as the ship, 
to be a profitable carrier on any dimensions, must be a reason- 
able, pA y as nearly as possible, a minimum weight of herself for 
the weight to be carried, The lead in this rearrangement of scant- 
lings to length and other dimensions was taken by the Liverpool 
Underwriters’ Registry, Lloyd's Registry adhering more to the 
arrangements for short proportions, which had been in a manner 
carried forward from the system in practice in the construction of 
wooden vessels. Eventually the demand for longer and lighter 
steamers superannuated the older rules of Lloyd’s, and within the 
last three years the rules of the two societies have been more 
nearly assimilated to meet the growing requirements of the times. 
The transverse framing in both has been greatly reduced, and the 
longitudinal proportionately increased, the ratio of weight to 
tonnage of the largest oaal of the longest proportions being, as 
yet, very little in excess of the weight by the shortest measure of 
ten years ago. Possibly a further extension of length might be 
safely effected, without much increase of weight, by a still further 
adjustment of the transverse and longitudinal scantli Iam 
not of opinion that it would be advisable to reduce much further 
the vertical side framing by carrying the longitudinal system from 
keel to gunnel, otherwise we should have the top and bottcm 
buckling together like an accordion. We must have sufficient side 
framing to give rigidity to the plating, and the beams and 
stringers necessary to the lateral strength of the ship; in the 
bottom there is reason for believing that longitudinal floors would 
be preferable in very long ships, and the present system of skin 
intercostals is an approximation that might be carried further, 
with advantage to the local and distribu strain on the bottom, 
at the expense of the material in the transverse floors, but without 
prejudice to their special functions. The great length exposed 
the weakness of the top, or upper decks, in long ships to a more 
marked extent than the bottom; hence the all but universal adop- 
tion of iron decks in large ships over nine beams long. But here 
we approach a limit of length which must be arrived at by stages, 
according to the work the ship is intended to perform. Weight 
aloft and high freeboard are incompatible with stability and dead 
weight carrying ability. For a purely cargo ship, the est dis- 
placement and the lowest freeboard, combined with lightness in 
the ship herself, especially above water, are the essential elements 
for profit. Therefore the proportions and form which combine 
the minimum of material in construction, according to the best 
practical distribution for stability, safety, and speed, with the 
largest carrying capacity in proportion to cost and economy in 
working, are the practical limits to the size of our purely cargo 
steamers, My present impression is that the economic limit of 
the weight of ships in relation to weight carried is reached at a 
length > oy to twenty times the draught of water, and thus, if 25ft. 
draught be consid: the deepest workable limit, with, say, one- 
third of draught as free! the largest purely cargo ship that it 
would be advisable to build should not exceed 500ft. long. 

In ships which are intended for combined passenger and cargo 
trades height of freeboard is essential to the safety and comfort 
of the passengers, breadth is necessary to stability with the greater 
height, and as the dead weight capacity requirement is less, in 
proportion to the gross capacity, by the amount of space or 
tonnage appropriated to the passengers, the length may be 
extended in ratio to the extreme depth, without any increase in 
weight of ships in ratio to gross capacity. To put this in figures, 
again assuming the minimum freeboard at two-thirds the draught, 
the extreme depth would be about 42ft., and the length fully 
600ft. For purely passenger ships, again assuming it possible 
that the development of ocean travelling should make it desirable 
that the highest speed attainable could be made profitable between 
the continents by such expresses of the sea, a midship freeboard 
equal to the draught would give the required security with 50ft, 
extreme depth, and with > f epee strength for a length 
approximating 750ft. It would be easy to verify these figures by 
any of the usual well known methods of calculating section in 
ratio to dimensions and weight, assuming the breadth in every 
instance at not less than one and one-third the extreme depth, 
or depth three-fourths the beam, as the least desirable for 
stability with ordinary loading. As no rules are in existence for 
the scantlings of vessels of such extreme dimensions, and no 
experience to found on, I am assuming weight in ratio to internal 
capacity as not exceeding the proportion ruling in the largest under 
existing rules. But it wo be necessary, and probably not 
difficult, in these large sizes to rearrange the sections so that 
possibly even greater length might be obtained with the same 
weight, with safety and advan We are carrying out at 
the present time, since the introduction, or properly speaking 
the general adoption, of the compound engine, an economy of 
the most beneficial character, by the adoption of higher pressure 
and greater expansion. Pressures of 60 lb. to 80 lb. per square 
inch are now common in eye J steamers, with a consumption 
of fuel considerably less than half of the ordi type of marine 
engine of ten years ago, Itis not beyond the bounds of possibility 
that we may have safe working pressures of double or treble these 
figures, as these are certainly double or treble the assumed safest 
limits of a comparatively recent time, and with corresponding im- 
provement in coal consumption. Economy and profit are the 

doubted es of dimensions in all legitimate trade struc- 
tures, but whether we shall soon see ships of double or treble their 
present size may naturally be doubted. e inly have doubled 
the length of ships within the last thirty and I see no reason 
to doubt that we may double that again within the next generatio: 
Not quite three years ago, when I designed the new shipbuilding 
works at Barrow-in-Furness, ships exceeding 400ft. long were not 
afloat, with one exception, and when I placed on the plan two 
ships of 500ft. receiving their i at an 80 ton crane, I 
thought that I had provided for a considerable future. Since that 
time you all know that ships above 400ft. are becoming common, 
and some approaching 500ft. are even now in progress on the Clyde 
and elsewhere. Our 80 ton crane at Barrow is being built to carry 
100 tons, and I have been seriously at work upon the plans of ocean 
steamers 600ft. long. I cannot say that these ships are to be built 
immediately, but coming events do not cast very long shado 
now-a-days, and looking forward one generation, and measuri 
the future by the past, I think it is not a that we sh 
see steamers of 800ft, long, the ferry boats of two oceans, with 








America for their central station, and Europe and Asia for their 
weekly termini. 

Leaving the merchant service to take care of itself, as it is ve 
well able to do, let us look for a little at our navy. Very = 
greater changes have taken place in it within the last ten years 
than even in the merchant service, Little more than ten years 

o there was not a shell in existence that would pierce an inch 
plate, and the Warrior and Black Prince were considered im- 
pregnable against the heaviest shot then known, behind their 4}in. 
of armour plate ; but the struggle had fairly began between guns 
and armour, or, more properly, between brains and metal, and inch 
by inch the battle has been fought, and fairly won by the 
Shells, as well as solid shot, have been driven through thickest 
armour plates yet manufactured, and the “‘first-rates” of our navy 
are now reduced to the ‘* Devastation” and her sister ships now 
building, our whole fleet shrinking and sinking before the gun, till 
in our “‘ mightiest ironclad” we have a mastless and not very 
lively turtle, with little more than its back above smooth water. 

Thanks to the — of the committee appointed to examinc 
the designs upon which ships of war have recently been con- 
po say ang know rather more about the condition of our naval 
affairs we might otherwise have been privileged to learn. 
That committee was composed of men in many respects well 
qualified to judge of the merits of those designs, from the evidence 
before them; among whom it is the h ble distinction of 
this Institution to have been represented in two of its leading 
members, Professor Rankine and Mr, Denny, the one of the highest 
standing on the scientific questions involved, the other equally 
eminent for practical sagacity on construction. If to these we 
add Sir William Thomson, Glasgow and the Clyde may fairly 
claim to have been properly represented. Objection has been taken 
in some quarters, that the committee have left us no wiser than 
we were as to the proper design for a modern ship of war, and to 
the value of their labours and report, on the ground that they do 
not even agree, The first —— Pp to me ble on 
the face of it, from the fact thedeliberations of the committee 
were expressly restricted, by the terms of their appointment, to 
the consideration of certain elements in the designs of ships 
either built or under construction. Beyond that they were for- 
bidden to go, or give an opinion, and it would be manifestly 
unfair to blame them for not doing what they were express}; 
prohibited from doing, however capable. On the secon 
point, it appears to me that it would have been astonishing 
if, under the circumstances, o- had agreed, and that it is an 
evidence, not only of the ability of the committee, but of 
the general merits of all the designs, that only two gentlemen 
out of sixteen found it necessary to record a difference of 
opinion. The witnesses were generally selected for their real or 
assumed ability to give the best existing information on the points 
under investigation ; and yet, after knowing all that they and the 
committee can, and cannot, tell us, we cannot help reflecting that 
the misfortune which led to the appointment of the commission 
was a blessing in disguise ; and as practical men, we know thatjthe 
result is no disgrace to our naval constructors, nor to our science 
and art, whether of ships or guns, nor to our country compared 
with any other. It is our own guns against our own ships and 
machinery, and we have the satisfaction of knowing that no other 
nation has done, nor can do, better. Very lately we have been 
rather alarmingly told that Russia, with its model cruisers, its 
Peter the Great, and its circular ironclads, is going altogether 
beyond us; but the steps from the Blonde and the Devastation to 
either one or the other are not long, and the designs and experience 
on which they are built are not Russian ; they are common to all 
intelligent men, naval architects, and artill erists. A floating 
battery that shall offer the smallest mark above water, and 
armour to withstand the heaviest gun that can be sent afloat, is 
that is wanted, but not so easily obtained. Fourteen inches is the 
thickest armour now afloat, and 35-ton guns are also afloat to 
penetrate it. Our most eminent naval architects assert their 
readiness to float armour up to 30in.,and our most eminent 
artillerists are quite prepared, as soon as the design is in hand, to 
make a gun to punch it. Certainly armour can carried to any 
thickness, with a very floating body, and a very small citadel 
in proportion ; but what is to become of the floating body, which 
cannot be wholly submerged without very great risk? and if at all 
awash, no opponent would waste powder on the armour, when a 

lunging shot on the easily penetrable hull would end the contest, 
But supposing the deck were made impenetrable in this way, then 
comes the torpedo to sink it from below. 

The plain fact is that we could not refuse to build such articles 
so long as France led us, nor can we now, if Russia and German: 
choose to spend their money in this fashion ; but as our natio 
policy is the reverse of aggressive, it would be folly in us to be first 
insucharace, We have the satisfaction of knowing without much 
obscurity the best and the worst that can be done in ships of war ; 
that we have ships equal to the best anywhere else, and are 
beginning others superior; that we have in 
weight and penetration, and do not mean to at that ; and 
beyond that, the experience that has been acquired of the use and 
power of the torpedo, as an instrument of offence and defence, has 
demonstrated its value as a coastguard superior to all er 
modes of coast defence ; while its application for the purposes of 
submarine attack point not indirect y to a revolution, if not to a 
revulsion, in the practice of naval warfare, and the feelings with 
which humanity is likely to regard it. Evidently the tendencies 
of modern ‘are on the sea is not to a chi’ us ie for 
mastery or honour, but to a murderous intent on wholesale 
destruction, alike without glory or safety ; a contest in which one or 
both the combatants must certainly The final result of this 
style of warfare must be that men will refuse to go to sea to cer- 
tain death, and we oo n> a game of the 
Crimean and Franco-Prussian war ; the weaker or least pee, 
will keep in port within a torpedo reef, and the stronger wi 
chafe in idle impotence outside this belt of certain destruction. 
This brings us to a point which is now assuming prominence, or 
rather more prominence than it has had the chance of occupyin; 
within the last ten years, the question sd pemm dy d wi 
armour, and trusting solely to heavy guns speed, Theposition 
assumed by the advocates of the latter system is not a novel one 
entirely, having been advocated all through the armour iod by 
those who had faith in the power of attack against the inertia of 
mere defence. Eleven years ago, ina paper I read to this associa- 
tion, I maintained that although lin, plate was impenetrable by 








any shell, and 4in. invulnerable to any shot in it wo 
not continue to be so ; that human ingenuity would put shot and 
shell through the thickest armour that be floated, and that 


the last resort, and the only style of ship that would continue to 
le, was the flying cruiser with a 


be permanently servi: 3 
few powerful guns, and with speed cient to choose its 
own time and distance, and style of attack. Within a yearor 
two of that time the American war developed the low free- 
board Monitor and the Alabama, and the naval architects of 
this and other countries have continued to ring the changes 
between these two styles ever since, The gun has now, without 
doubt, asserted its oy; and the unarmoured cruiser of 
fifteen knots s with a 35-ton gun fit to send a half-ton shot 
through 18in. of solid armour plate at half a mile distance, i 
as dangerous an apponent to the Peter the Great or the Devasta- 
tion = fourteen knots speed, and 14in. armour, as these latter 
are to her. 

Two varieties of these styles have been specially before the public 
within the last few months, namely, the Russian composite cruiser 
and the cellular iron which is in some respects now the favourite 
in our own country; and you will allow me to draw your attention 
for a minute to the fact that both of these novelties were very 
distinctly submitted to this association in the same vessel by one 
of our members nearly eight ago. Mr, Boold’s composite 
cruiser, as sketched by him to illustrate his mode of construction, 
was 320ft. by 45ft. by 18ft. draught, with deep iron frames to main 
deck, and with a complete iron inner skin joining an iron deck, 
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making a perfect inner ship upon the iron frames, the outside of 
which was to be planked with wood and —— A 6in. armour 
belt covered the engine-room amidships. The armament was to 
be carried in a central cupola, with two large upper deck uncovered 
guns for bow and stern fire. 500 nominal horse-power, which with 
the best engines of that time were equal to 800 nominal horse- 
power of modern compound engines. Twin screws and full masted 
for sailing. The Russian “Grand Admiral ” is described as 300ft. 
by 48ft. by 23ft. draught, with an iron inner skin, frames worked 
outside, p ed with wood and coppered. A 6in. armour belt at 
the waterline. Four upper deck 8in. guns amidship, protected 
by an ironclad barbette, with two 6in. guns for bow and stern fire. 
Engines of 900-horse power and full rigged for sailing. If the 
coincidence between the two designs be not very natural, itis at 
least remarkable, but below the main deck Mr. Boolds has further 
anticipated, by an age at our present rapid rate of transition, the 
greatest desideratum of the committee on our ships of war, and 
almost the only point upon which the committee was unanimous, 
by making a complete cellular ship divided into a greater number 
of compartments than has ever yet been oon except that, by 
another remarkable coincidence Admiral Elliott proposes to make 
his cells exactly the same size. This principle of extensive sub- 
division below water is being largely adopted by our present naval 
constructors, and is deemed by other most competent authorities 
“the most substantial improvement of these times.” Mr. Boolds’ 
cells were 12ft. square from deck to bottom—each cell a water- 
tight and air-tight bell, with air-pumps and pipes for ventilation, 
or the expulsion of water in the event of perforation ; the theory 
being the very simple one that, if the air be not —-> 
escape, the water cannot enter; and so long as the deck remains 
intact, and sufficient pressure is maintained by the air-pumps from 
the engine, the ship is practically unsinkable, even if a shot were 
to go in at the water line and out through the bottom. These 
cells are intended to serve all the purposes of the ship's require- 
ments, as tanks, magazines, and store rooms, so that no room is 
practically lost. . Going into action, each cell would be hermetically 
sealed, and a pressure put upon it equivalent to the draught of 
water, which would be sufficient to keep each and all free under 
any ordinary penetration; and the crew would, under any 
circumstances, have the confidence of a — for their safety 
as unequalled as it is still unique. Above the main deck Mr, 
Boolds has another almost equally unique idea of confining the 
effects of explosive missiles to a limited area, by dividing the ship 
by thick-plated bulkheads, one over each alternate bulkhead of the 
cellular transverse divisions below. And as the main iron deck is 
intended to be as nearly as possible on a level with the water, shot 
striking immediately above this deck and area ¢ through the 
ether side would have no more effect on the safety of the ship than 
the port-holes in an ordinary bulwark, 

If this naval cruiser, thus ponsely indicated to this Institution 
eight years ago, does not embody the best of the leading ideas as 
to what a modern ship of war should be, then we are deceived in 
the most recent expression of opinion of the first scientifie men, 
artillerists, naval officers, and naval architects of this country. 
Mr. Boolds made a present of his design to the country, but it was 
too advanced to be worthy of notice until it came back to us in 
some respects appreciated and appropriated by foreigners. 

Circular ironclads are also the native product of this district. 
As floating batteries, they are unsurpassable. Mr. Elyder’s had 
some pretensions to a form of least resistance, but otherwise the 
Russians appear to be most unobjectionable ‘‘tubs.” Without 
assumption, it appears to me that, so far as can be seen at present, 
we have nothing to fear from the naval developments of Con- 
tinental Europe, and certainly nothing to anticipate in that direction 
that a comparatively moderate effort on the part of our Government 
and our naval architects, our shipbuilders, and our engineers, 
would not enable us to overtake. 

On the motion of Mr. Brownlee, a hearty vote of thanks was 
awarded to the President for his address. 





ON THE MECHANICAL MEANS FOR REMOVING 
THE PROSTRATE OBELISK OF ALEXANDRIA 
TO ENGLAND.* 

By Major-General Sir James E. ALEXANDER, K.C.L.S., 
F.R.S.E. 


THERE are at Alexandria two obelisks: one is upright, and is 
a very interesting relic of antiquity, and should on no 
account be touched, but be carefully preserved in the locality 
it occupies. The other obelisk, tt ly overthrown by an earth- 
quake in ages long gone by, lies buried in sand and partly under a 
wall. This is the one—as it was given by Mahomed Ali Pasha in 
the time of George IV. to the British nation—it is proposed to en- 
deavour to move and transport to England, a site eae been 
accorded to it on the ornamental garden ground at the Thames 
Embankment by the Metropolitan Board of Works. I was 
advised to apply to the board for this purpose ; consent was given 
provided her Majesty’s Government arranged to have the obelisk 
transported to this country. It is useless where it lies, has been 
threatened to be broken up for building materials, and thus this 
remarkable monolith is in danger of perishing. 

I submit now a plan by which it could be moved, also a copy 
of the hieroglyphic on one of its sides, when it was last uncovered 
to observe its condition. It will be found that the hier lyphics 
are as interesting (recording the exploits of an Egyptian king) as 
those on the obelisk of Luxor, occupying a distinguished place on 
the Place de la Concorde, Paris, a great ornament to the city, and 
hapelly not touched by the desecrating hand of the Communists. 
A liberal lady, enthusiastic in this matter of the prostrate obelisk, 
offered to send me £100 to assist in bringing it to England. I 
replied I hoped her Majesty’s Government would undertake it, if 
convinced it could be accomplished without being made a job of, 
and at moderate cost. That it can be done at a reasonable figure 
I am quite persuaded. As the obelisk lies near the sea, some engi- 
neers think the readiest way to get the obelisk on board the ship 
is by digging a canal and floating it on toa raft, the sea being 
shallow off Alexandria, and then placing it in the hold of a suit. 
able vessel. Colonel Clark, C.B., R E., the Director of Admiralty 
Works, when I advised with him, said a vessel might be built in 
the Thames to carry the obelisk to England for £1500, Length of 
obelisk 64ft., weight 284 tons. 

By the accompanying plan the side elevation shows the needle 
suspended or hung horizontally from an iron framing, con- 
structed as a carriage, supported on a series of cast iron wheels 
which run on a cast iron rail. The tramway or railway is shown 
as broken off, the vessel for receiving the obelisk being at the 
extreme end, that is, as near the edge of the water as it can be 
got. A very intelligent engineer, the late Mr. A. Duncan, Chief 
Engineer of the Clyde Navigation, with whom I also took counsel, 
was of opinion that the ground should be first cleared away from 
about the column to the level of the underside of the mass, that at 
the sides being moe down to a rather lower level. The cross or 
carrying rods should then be inserted transversely underneath, a rut 
being made in ‘the ground to allow of their being inserted, the rods 
to be well protected with soft untwisted hemp coiled round them, 
so as not to injure the stone. The close continuous line of piling 
on each side of the column, shown on the section, should then be 
proceeded with, and the longitudinal sleepers fixed down to them. 
‘These sleepers es | a line of strong cast iron rails securely bolted 
to the sleepers, The plate iron framing of the carriage, with its 
cast iron friction wheels and cast iron box framing for carrying 
them, are then to be erected. The framing of the carriage has an 
upright and a cross bearer at each suspending rod, and these are 
again connected by a longitudinal bearer placed at the top. The 
whole of the carriage framing, except the cast iron framing for 
carrying the wheels, to be of plate iron. During the time the 
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ding rods are to be 





carriage is being put together the 
connected with the rods first described, and are to be also 
similarly protected, so as not to injure the stone. When the 
carriage is completed the suspending rods are to be tightly screwed 
up, so that each of the carrying rods may bear hard against the 
underside of the column. ‘The only other operation connected 
with this s of the work would be to carefully remove the 
remaining soil or sand from under the column, when it will hang 
entirely suspended from the carriage. 

We will now suppose the tramway or railway to be Syne | 
down to the water, and unless the ground is found very soft it 
not be necessary to use piles for the remaining portion, cross 
sleepers being used ins The vessel for transporting the 
needle should be built of iron, fitted together temporarily in this 
country, then taken to pieces, transported to the spot, and placed 
at the extreme end of the tramway, or the obelisk placed on a raft 
and towed to the vessel in deep water. Rails will be laid inside 
the vessel, which will form, in fact, a continuation of the tram- 
way, and so that the column and carriage may be run on board. 
This is a delicate part of the operation, The bow of the vessel 
will not be put up until the column with its carriage are on board, 
when the fore or bow end of the vessel will be attached, and the 
ship otherwise completed. Launching ways might be put under 
the vessel during her completion, and there to be continued as far 
as possible into the sea, after which the vessel may be launched in 
the ordinary way. The i with its load would be hauled 
along by powerful blocks and tackle, worked by double-powered 


: 


crab winches, which a small engine —_ be employed to work, 





the engine being made so as to be portable when required. 
I trust the above plan will appear possible, because, if not, other 
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retarding growth in youth; while cold has an opposite effect. 
These sole vary with sex, temperament, size, &c., and are most 
evident in the adult, decreasing towards either extreme of life. 
Collectively these changes are salutary, and meant to assimilate the 
various 0 , functions, and body of the inhabitants of one zone 
to those of native races, to meet the requirements of the foreign 
climate, for which they are not, and perhaps never can be, 
altogether physiologically fitted. The change in the blood current, 
which is their original source, correspondents in cause, character, 
primary and secondary results, to the great wind and ocean 
currents of the globe. é 

The last two papers read were by Mr. W. H. L. Russell, ‘On 
Linear Differential Equations.” They conclude a series of papers on 
the same subject. The closing chapter contains some remarks on 
the solutions of differential equations considered as transcendents. 
The author takes a linear differential equation of the second order, 
and investigates the general law of the convergence of this series. 
He finds this convergence to exist if a certain term of his ameli- 
orated equation is less than unity. He concludes by a reference 
to his last paper, where it was shown that every quantity of the 
form 


SJ atbetyv ctexu 
may be regarded as asolution of a differential equation of the form 
above mentioned. The principles givenin Mr. Russell’s pape 
hence allow a ; 

dx SJ atbert V¥cten 


to be represented by a converging series. The method evidently 
admits of a great variety of applications. 
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plans are respectfuliy invited for the pages of THE ENGINEER, before 
approaching the Government. No exact estimate can be given at 
present of the cost of transport or erecting the obelisk in England; 
the latter would be readily and cheerfully accomplished if the 
monolith were once in the Thames, The vessel could be so con- 
structed as to be useful after its object is accomplished, when it 
could be disposed of, and the carriage could be used for moving 
the column when brought to this country. 

The above is an interesting engineering problem, which I hope we 
will see solved before many days are over. 

I add a few particulars regarding Cleopatra’s needle. Sir 
Gardiner Wilkinson, and other writers on Egypt and its antiquities, 
are of opinion that these monoliths were brought by one of the 
Ptolomies from Heliopolis, near Cairo, to decorate a palace at 
Alexandria. On the obelisks appear the names of Thomes III. 
(B.c. 1463), of Rameses the Great, and of Oserei II. (B.c. 1232), 
long before Cleopatra’s time. Sandys, who travelled in 1610, calls 
the prostrate obelisk ‘‘Pharoah’s needle,” and says, “‘it is half 
buried in rubbish.” It is of syenite, or red nite, and looking 
down a hole its top is seen with crowned el pee lh on it. 
Lord Nugent, writing in 1845, says the hieroglyphics on these 
sides are well preserved—I have the copy of one side. Colonel 
Ayton, of her Majesty’s Bombay Engineers, informed me that 
whilst in t in 1862, and whilst there was an idea of a 
memorial for Prince Albert first started, Mr. Clark, of the 
telegraph department, uncovered the prostrate obelisk, removed 
the sand and rubbish from it, found the hieroglyphics on three 
sides in good preservation, and as the obelisk was not then wanted 
he covered it up again. 





THE ROYAL SOCIETY. 


THE first meeting for the season was held on Thursday, the 21st 
inst., Sir James Paget, vice-president, in the chair. 

The first paper read was ‘‘On the Mechanical Condition of the 
Respiratory Movements in Man,” by Mr. Arthur Ransome. The 
methods for accurate measurements of the respiratory movements 
hitherto employed have either simply given the gross enlargement 
of the circumference of the chest, or the resultants of the motions 
of the different points of the chest wall. Among other re- 
marks of professional interest, the author concludes that by 
the act of breathing the ribs are inbent and straightened out 
alternately, 

A second paper, by Dr. Alexander Rattray, contained ‘‘ Further 
Experiments on the more Important Physiological Changes in- 
duced in the Human Economy by Change of Climate.” The 
observations were made on cadets sailing in H.M.S. Britannia. 
The effects of a tropical climate on the ily development are 
of peculiar interest. The experiments prove that tropical climates. 
per se, interpose with the normal growth of the body. It is found 
that tropical climates are more favourable to growth in height 
than temperate climates; and also that the influence of both is 
more decided on a second than a first exposure. From some 
experiments it would appear that heat makes the young shoot 
rapidly, and it might have been deemed favourable to the bodily 
development. But as the results are so different from those 
obtained in another series of experiments, they must be studied 
with those of weight, and then it is found that tropic heat is 
unfavourable to the bodily development; that cold climates 
are favourable to it; that the impairing effect of a second is 
greater than that of a first exposure to heat; and that 
each successive exposure to heat lessens still further the 
bracing influence of cold. Both the number who grew, says the 
author, and the amount of increase, were thus least in the tropics. 
The detrimental fluctuati rily affect both body and 
brain. If, therefore, we would produce strong, healthy, long- 
lived men fit for any work or climate, we should not send them 
unnecessarily to warm ions while as yet undeveloped lads. 





Among the chief results of these experiments we note that the 
primary effect of great changes of climate is on the circulation ; 
the blood being drawn surfaceward by heat, and driven inward by 
cold, The organs and functions of animals, like those of vegetable 
life, are affected by ip changes of climate ; heat impairing the 

health, i.¢., the physique, at 


weight, strength, an ages, and 


THE IMPERIAL GASLIGHT AND COKE COM- 
PANY’S BRIDGE OVER THE LEA AT BROMLEY. 


IN our impression for May 12th, 1871, we illustrated very” fully 
a bridge constructed in connection with the Chartered Gas Com- 
pany’s works at Beckton for carrying mains across the river Lea. 
The bridge which we illustrate this week must not be confounded 
with that already illustrated, being a totally different structure, 
although it is intended to serve a similar purpose, Our page 
engraving published this week gives an elevation of the bridge, 
and some of the details ; in our next impression we shall publish 
the remaining illustrations required to make its construction per- 
fectly clear. The bridge was constructed from the designs of Mr. 
P. W. Barlow, C.E.; Messrs. Westwood, Bailie, and Co., of the 
Isle of Dogs, being the contractors for the ironwork. The bridge 
was constructed by the Imperial Gaslight and Coke Company for 
the p se of carrying their gas mains across the river Lea and 
the canal, and it will be seen that the system of construction is 
different from that adopted in the Chartered Company’s bridge. 

We shall reserve a more particular description of the Imperial 
Company’s bridge for our next impression, contenting ourselves 
with stating here that the structure consists of two arches, each 
of 120ft. span, the centre pier being 9ft. wide. The versed sine of 
the arches is 7ft. 6in., and from the springing to the water line the 
height is 10ft., giving a headway of 17ft. 6in. The width of the 
roadway is 30ft.; that of the footways 12ft., the total width 
between the parapets being 54ft. 





Snow PLtoucH.—The Omaha Bee says :—‘‘The Union Pacific 
Railroad is having built at its shops in that city a snow plough, 
which, when finished, will be the largest and most powerful in the 
world. The trucks on which it is built are very heavy and strong, 
and were cast especially for this plough. The platform on the 
trucks is 22ft. long and 10ft. Gin. wide, and is composed of solid 
oak timbers. The entire length, from the rear of the platform to 
the end of the side, is 32ft. The slide is to be ironed, and an 
immense plough, of the ordinary shape, 18ft. long, 11ft. wide, and 
5ft. high, and covered with iron three-sixteenths of an inch thick, 
is to be securely placed upon it. On the point of this plough there 
is to be an iron A wes steel pointed, 11ft. long and 4ft. wide. The 
monster will weigh 50 tons, and will be operated by three of the 
heaviest engines on the road.” 

A REMARKABLE TEST PLATE.—One of the devices used by micro- 
scopists to test the correctness and power of their lenses consists 
of a glass plate, upon which lines of exceeding fineness are en- 
graved by the diamond. For this purpose a small ruling machine 
is used, all the parts whereof must be made with unusual nicety. 
In Europe the test E may made by M. Nobert, of Prussia, have 
long been celebrated for the fineness of their ruling, and in this 
country those of Mr. L. M. Rutherford, of New York city. The 
expense of the best Nobert plates has been 100 dols. each, and the 
finest rulings heretofore done have been 120,000 lines to the inch. 
There are few microscopists who have ever been able to see or 
resolve the lines of these plates, owing to the difficulty of 

roperly lighting the plate. Dr. Woodward, of the United 

tates army, is amongst those who have succeeded in doing so. 
He has not only seen them but has photographed the lines, 
Professor F, A. P. Barnard, President of Columbia College 
in this city, has lately received from Nobert a new test plate, 
ordered some two years ago, at an expense of 200 dols. which sur- 
ory in the fineness of its ruling anything heretofore produced. 

t is a slip of glass 3}in. long and ljin. broad, in the centre 
of which the unassisted eye may discover what appears to be a 
mark perhaps the fiftieth of an inch in width. But when placed 
under the microscope this mark is found to be composed of a great 
number of parallel lines. The plate, in fact, contains twenty 
test bands, that is to say, twenty series of lines. Each series 
contains such a number of lines as will occupy or more than 
occupy the field of view of the microscope. The fineness of each 
band or series varies from a ratio of lines per square inch up 
to 240,000 lines per square inch ; this last band contains double 
the number of lines ever before ruled on a test plate. Nobert is 
said to have remarked, on sending this plate, that if the micro- 
scopist, on seeing these lines, found that they were not sufficiently 
fine, he would engage to rule a still finer plate. When Professor 
Barnard succeeds in seeing them, doubtless he will let us know.— 
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ALEXANDRIA HARBOUR. 

Time was, in the Grecian period of Egyptian glory, when 
the city of Alexandria was mistress of the seas, the great 
emporium of the commerce of Europe and the East, 

ing the possession of a harbour that none could 
surpass, with its Pharos, or lighthouse, of white marble, 
towering, as some historians assert, to a height of 400ft. 
above the sea, serving as a pillar by day, and lit up with 
its beacon fire as a guiding star by night to the mariner 
entering the ancient port. Shas 

Of the great and glorious city, its harbour, and its light, 
nothing now remains but an arid and desolate waste, heaps 
of débris of building materials, broken pottery, sand and 
stone, with here and there the remnants of brick-built 
walls and an occasional piece of more substantial work ; or 
the broken shaft of a marble column cropping out from the 

iles of rubbish. The old karbour is silted up—the light- 

ouse is gone. A new town has arisen on the extreme 
western end of the site of the grand old city, and the com- 
merce once so vast, then almost annihilated, again struggling 
for a bare existence, burst at last into renewed life under 
the administration of that regenerator of modern Egypt, 
the strong-minded Mahomet Ali. Rapid has been its 
rate of increase, and Alexandria is once more a flourishing 
city. Commerce again crowds its harbour, the Indian 
passenger traffic all centres there, and with returning pros- 
perity and a firm and able Government in Egypt, its mixed 
and varied population from every nation under the sun is 
putting forth its energies to accommodate their harbour and 
their city to the requirements of a European standard. 

The opening of the Suez Canal has not damaged the 
trade of Alexandria ; it has diverted some traffic, but it 
has brought more. The development of the country has 
been mie and it is as =— progressing. The export 
and import trade of two million tons a year, brings into the 
harbour from three to four Somer — = majority 
of them large sea-going steamers, whic y to one 
hundred may dun to ernie there together. But the 
ships of our day are not as those of old. A Roman trireme 
was a plaything to a Peninsular and Oriental mail steamer, 
and the depth of water that sufficed for the one will not 
float the other; so it happens that the old harbour has long 
been abandoned, and the bay to the westward of the 
Mole, though more exposed, has been adopted. Here we 
find a depth of five to ten fathoms of water close inshore, 
intersected outside by numerous reefs and shoals which 
render navigation difficult and ee wee only ible by 
daylight, and even then requiring the most careful piloting. 
Moreover, as these shoals and reefs are the sole defence to 
the shipping inside, artificial protection and the improve- 
ment of the means of ingress and egress have become an ab- 
solute necessity. 

Matters of this kind in Egypt—as elsewhere in the East 
—do not advance very rapidly, and so it comes to pass that 
ten years have been consumed in attempted arrangements 
to mature some scheme. First the French engineers tried 
their hand, then native talent dabbled, and then English 
enterprisers offered to find the money conditionally on having 
conceded to them the right to levy dues. This, after some 
delay, was declined, the Egyptian Government announcing 
their intention to take up the matter themselves. English 
engineers were consulted, English capital was enlisted, and 
a contract for the execution of the works was entered into in 
1869 with Messrs. Greenfield and Co., or in reality, Messrs. 
Kennard, Elliot, and Maclean. 

The works are to consist of a breakwater about a mile 
and a-half long, running in a pretty direct line from the 
lighthouse on Eurotus Point towards Mex, with an 
opening of about half a mile next the lighthouse for the 
use of native coasting craft, and reaching to within a mile 
or so of the shore at the Mex end. This breakwater is to 
be constructed after the plan of that at Port Said, by 

imply tipping into the sea immense blocks of concrete or 
beton. is work being the most important, is being first 
done. The area inside will be rather over 15,000 acres, 
but this is being cut up by an inner mole or pier that, from 
its position, can be of but little use, and if finished— 
which we trust it may not be—will so contract the har- 
bour space that there will not be accommodation for even 
the number of ships that now lie there. It is put in the 
wrong place and pointed in the wrong direction, and we 
trust that wiser counsels may yet, ere it be too late, pre- 
vail, Inside all that, ar Eager ap me now so much 
needed, will be found by filling up the foreshore. 

Of the works now in p the most interesting part 
certainly is the vast establishment at Mex, some four or 
five miles along the coast, where the manufacture of the 
concrete blocks is carried out, where 800 tons of stone, sand, 
lime, and water are daily converted into forty blocks of 
twenty tons each; and as these are required to lie for at 


least ten weeks to set and harden for use, the number of | and 


these large masses lying on the ground at one time is not 
less than two thousand five hundred, or fifty thousand tons ! 
Each block contains 10 cubic metres, that is to say, being 
about 10ft. long, 6ft. deep, and 6ft. broad. The limestone 
is quarried on the spot by — blasts of gunpowder. A 
small hole is drilled in the hill side, and, by means of sul- 
pes acid and water, a cavity capable of containing some 
undredweights of powder is formed, and, bei 
and fired by the electric fuze, brings down several hundred 
tons of stone. The sand is obtained from a hill a mile and 
a-half further west. The hydraulic lime (Thiel lime) is 
brought from near i and 34 cwt, of this is put 
into each block. These blocks are arranged in five lo 
rows over nearly a mile and a-quarter of ground, 
each row ed by a travelling crane, the ‘whole 
area covered with five to ten thousand tons of rails and 
perfectly levelled ; it forms altogether a sight to gladden 
the heart of any engineer. row communicates with 
the others by many turntables and cross roads. Ten to 
twelve locomotives are constantly employed bringing and 
moving the materials, or taking away the blocks when 
sufficiently set for use. As fast as are removed 
wooden frames are erected ; a travelling crane bearing aloft 


a 10-horse power engine takes possessi 
site, Thirty-four hundredweights of Theil lime are rapidly 





lifted to its topmost story with the amount of 
stone and sand; iron pipes laid along each line of blocks 
supply the n water, and the mixing machine aloft 
grinds away, and in a very short time the mould is filled, 
and a twenty-ton block of concrete lies in a plastic state 
below! After the lapse of a few days the wooden mould 
is removed and the mass allowed to lie for ten weeks to 
harden ere it is considered firm enough for removal. When 
that time arrives a travelling crane, worked by its own 
engine, moves over the spot, the block is lifted like a play- 
thing upon a truck, and drawn away to the place of shi 
ment, where, in a convenient li harbour, ially 
constructed for the use of the “wo lighters are 
loaded with five or six blocks each. er lighters receive 
their cargoes of huge pieces of rubble limestone, and the 
whole being towed out to sea to the site of the intended 
breakwater, the chocks are withdrawn, and the masses, with 
a mighty rush, precipitate themselves into the water. No 
attempt is made to deposit them with any regularity, they 
take their own bed, and as the mound thus tes. 4 
rises to the surface, so that the tipping lighters can no 
longer float, a ificent steam derrick comes along, 
and picking up the blocks deposits them in a rough sort 
of order, and piles up with more or less regularity a 
mound whose top reaches l0ft. to 15ft. above the sea. 
The breakwater when complete will, it is estimated, have 
consumed some thirty-five thousand of these blocks, besides 
large quantities of rubble stone. Fifteen thousand are 
already made, and the work of construction proceeds at the 
rate of forty a day. The manufacture and deposition of 
eight hundred tons of concrete daily, where every ounce of 
the material has to be quarried, handled, and loaded many 
times over, involves no small amount of labour. Two 
thousand Arabs are assisted by a dozen locomotives and 
some hundreds of trucks and wagons running over fifty 
miles of railway. Forty other steam ines, statio 
and moving, contribute their quota to the task, which 
a dozen lighters, six steamers, and the great steam 
derrick complete. To maintain such an establishment 
in working order necessitates a repairing shop of no small 
dimensions, the extent of which in a foreign land those 
accustomed to such works can best appreciate. The staff 
of engineers and officers for the direction and management 
of the undertaking is in proportion to the rest of the work, 
and altogether the capital invested in plant alone cannot 
be far short of £200,000. The whole of the machinery 
and arrangements are the most perfect of their kind, every- 
thing that science can suggest or engineering talent can 
devisefis there provided ; and an enterprise as vast as that 
at Plymouth or Portland will be completed in one-fifth of 
the time, in a way that reflects unbounded credit on 
British enterprise and skill, calls forth the admiration of a 
visitor for the master mind that can direct, and the able 
offiers that can so well execute, such an undertaking in a 
manner that the courteous and hospitable reception accorded 
te us by Mr. May, the chief engineer, and the ready intel- 
ligence of his principal assistant, Mr. Brown, is certainly 
not likely to dim. 





THE HOLBORN VALLEY IMPROVEMENTS. 
Tue works in connection with the Holborn Viaduct are 
now all but complete. Indeed, little remains to be accom- 
plished except the erection of havdsome buildings on the 
sites supplied by the improvements— work which niust 
be carri a private enterprise. 

Mr. Haywood, City architect, has py a long and 
able report on the works, which was a few days since 
before the Court of Common Council. It forms an ap- 

ndix to the “ Report of the Improvement Committee of 

roceedings in Connection with the Holborn Valley Im- 
provements.” Although most of our readers are, no doubt, 
tolerably familiar with the general features of construction 
adopted by Mr. Haywood in carrying out this great work, 
we believe that the illustrations which we give at p. 394— 
showing sections of the subways, ho—will rove valuable 
and interesting. We are indebted to Mr. Tia ‘ood’s re- 

rt for them. That report contains several sheets of 

wings—among others a spirited lithograph showin 
the interior of the subways, with the various gas an 
water mains, which is nearly identical, however, with 
views which appeared some time since in one of our illus- 
trated non-scientific contemporaries. 

Our drawings are very clear, and will require no further 
description than that contained in the following extracts 
from Mr. Ha ’s report. Mr. Haywood ins b 
giving a list of the works carried out in connection wi 
the Viaduct as follows :— 

(1) A viaduct or high level roadway between Holborn and the 
western end of Newgate- and alterations in the levels of 
parts of Holborn and streets adjacent. (2) A circus at the western 
end of the Viaduct, with which the six adjacent public ways are 
connected. (3) Raisi ion of Farringdon-street and road, 
widening Farringdon-road north of Holborn-hill. (4) A 
western approach street between the Viaduct and Farri m- 
street, now called Charterhouse-street. (5) An eastern approach 
street between the Viaduct and peg my now Snow- 
hill. (6) A new street to the south of Saint Andrew’s Church, 
between the Viaduct circus and Shoe-lane, now called St. Andrew- 
street. (7) Widening Shoe-lane bet St. Andrew-street and 
Stonecutter-street. f) A new street from Shoe-lane by Stone- 
cutter-street to Fleet-street, now called St. Bride-street. (9) 
Wideni of Shoe-lane, and continuing it 

rhouse-street. 





Skinner-street, and occupies nearly the line of both those thorough- 
fares, but west of Farri n. 4 here a 
junction with Holborn. It isa little more to the south than the 
old line of street, it 48ft. nearer to Saint Andrew’s Church 
than Holborn-hill was, lengths and ients of Holborn- 
hill and Skinner-street as they existed in were as follows :— 


Holborn-hill. 
Feet, Gradients. 
From Fetter-lane to Hatton-garden a distance 
GEeo cc 60 00 «0 @@ cc cc 09 0@ co Se «o« 31 
Thence toShoe-lane .. «se os «+ se os 325 .. lin 16 
Ditto pe ER ie os = iy ime 
Ditto ee @0 ec ce ee ee 
Across Farringdon-street to foot of Skinner- 
e ee ee oe ee e e e ee e 128 ee 1 in 83 
Skinner-street. 
From the foot of Skinner-street to Snow-hill.. 301 .. 1 in 22 
Thence to Angel-court .. .. «+ «+ «+ ee 238 ~» 1 im 25 
Ditto Giltspur-street.. .. «+ os «+ ee 181 «. 1 in 58 


Total length se oe oe co =m 1707 
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The lengths and gradients on the new line of thoroughfare are 
as follows :— 
ee 
From Fetter-lane to the western sido of the 
Viaduct circus .. .. «2 02 ss os’. 250 oe Linas 
The Viaduct cirous .. 4. «- eo we so le 
From the eastern side of circus to - 
a. SO 400 +» lin 196 
Thence to Snow-hill .. .. .. .- + s+ 678 s+ 1in 200 
Thence to Giltspur-street .. .. .. « .. 25 .. 1in 2450 


Totallength .. .. 1695 
It is caloulated that a horse drawing a madenntely bom 
can with comparative ease trot u y~—y 1 in 40; the 
gradient between Fetter-lane and laduct circus is 1 in 48, 
and from thence to Newgate-street the whole line of the Viaduct 
may, for the purpose of traction, be considered as practically level. 
he work of formation extended from Fetter-lane to Newgate- 
street, between which points the new surfaces of the Viaduct and 
am, 0 compared with the former lines of , are as 
‘ollow :— 
Height of present street surfaces (1872) above former street sur- 
Saces as they existed in 1863. 


Feet. Inches. 
At Hattom-Gardem .. .. «- 00 «os co ecco oo 8 0 
At Shoe-lane (Viaduct surface) .. .. «2 oe «s « 2% 5 
At Farringdon-street bridge (Viaduct surface) .. .. 32 3 
In front of tower of St. Se WOR iss ce 8 5 


The floor of St, Andrew's Church at its principal entrance was in 
1863 11ft. above the level of Holborn-hill, and at the present time 
it is at the same spot 5ft. below the surface of the Viaduct. 

From Fetter-lane to the Viaduct circus the width of Holborn 
varies from 86ft. to 107ft.; the Viaduct, from the circus at its 
and S0ft. wide, the eatrlage way being fOft, and ie 

ide, the carriage-way and the two fi ths 
each 15ft. in width. The centre of the Viaduct is formed of a 
series of arches, and on both sides are subways for gas, water, 
and telegraph pipes, and vaults for the use of the houses. Three 
bri varying in design, have been constructed on the line of the 
Viaduct—one over Shoe-lane, another over Farringdon-street, and 
a third over the London, Chatham, and Dover Railway. Special 
construction was necessary opposite the two churches which stand 
upon the line of viaduct, an owing to these circumstances, and 


to the side streets joining the main line of fare, and the 
great varieties of level to be dealt with, the d is necessarily 
varied at about every 150ft. in the } of the Viaduct. 


At the western end between Fetter- and the cirous, and at 
the eastern end from Snow-hill to Giltspur-street, the new levels 
were made by filling up with the ground removed from the exca- 
vations for the foundations of the Viaduct. Between Snow-hill 
and the circus the central portions of the Viaduct are formed of a 
series of arches, similar to those oneuees in ordinary railway 
viaducts ; each arch is 21ft. in span and 45ft. in width, and the 
series is interrupted only by the three bri already named. 
There is a line of carriage-way 10ft. Gin. wide throughout the 
whole length of these vaults, and entrances to them art provided 
from Farringdon-street and Shoe-lane. The vaults which are 
immediately adjacent to Farringdon-street and Shoe-lane are 
lighted by windows looking on to those ~~ fp 
for office p by those having possession of them ; arrange- 
ments are — aa by i Li be given to each separate 
compartment, » or va y forming a passage-way benea’ 
the subways and over the sewers, from houses on either of the 
Viaduct, so that the vaults can either be let singly or in a group, 
as may be expedient. Each vault is ventilated on to the surface 
of the roadway by iron gratings. The entire surface of the arches 
is covered with asphalte and in the spandrils are lines of pipes, 
laid with inclinations towards the sides of the Viaduct, the Tolnte 
of which are left os ; they are connected with iron pipes which 
go through the subways and discharge into the sewers below; 
these ago being taken in order to keep the vaults perfectly 
dry. e haunches are filled in to the level of the top of the 
arches with ballast, which is then covered with concrete, on which 
the pavement is laid. 

Beneath the foot on each side of the Viaduct, and between 
the large vaults just described, and the vaults of the houses on the 
outer sides of the Viaduct, are subways, which are for the most part 
7ft. wide and 11ft. 6in. high to their soffits or coverings, which are 
formed of semicircular arches in brickwork. The internal faces 
of the subways are of white Burham bricks, the foors of York- 
shire stone landings, built into the walls on each side, and laid 
with inclinations nearly the same as those of the surface of the 
Viaduct. On the sides next to the central vaults are channels cut 
in the landings, and at intervals of 24ft. are openings covered with 
bell traps, which communicate with the sewers beneath. Imme- 
diately above these trapped openings to the sewers are the iron 
pipes, which connect with the drain pipes in the 





of the 
central vaults, and convey the water which may leak through from 
the street surface into the sewer ; by means of these trapped 


openings the rain water which falls into the subways, through the 

ventilators in the footways, and the water used in washing the sub- 
pes into thesewers. Owing to the difference between the 

old and new levels, and to the three bridges upon the line of the Via- 

duct, the subways necessarily vary in design at about 80ft. of 

their length ; they are carried over the London, and 

Dover a an iron construction, being at that 

7ft. Gin. high, 12ft. wide; on both sides of 

street bri they 


are carried beneath that street, and 
wide, formed with brick sides, stone bottoms, and iron coverings, 
(To be continued.) 


; 
i 
: 





Messrs, Mi Charing Cross, and that Mr. S Prideaux’s 
can untetal ins caaeien ana aee 

LonDON ASSOCIATION OF FOREMEN ENGINEERS AND DRavuGHTs 
MEN.—The twelfth and last mon‘ sitting of members for the 
current was held at the City Terminus Hotel, on Saturda: 


the 7th Tv ey lbewe dag ary Mr. Tough Mouton, 


ALC.E., on the but the proceedings were more 
f food Wen hae Ghee A resolution was unanimously 
passed to the effect that the twentieth anniversary of the forma- 





Hon, secretary: Major Frank : Messrs. 
‘Wagstaff, Blundell, and F. C. Danvers, Secretary : Mr. 
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RAILWAY MATTERS. 

A Nuw line of railway connecting Hartlepool with the Cleveland 
district is projected. It is proposed to carry the line beneath the 
‘Tees, by a tunnel 2400 yards long. 

Raitway oot Fycabed (0 ey on te ketones Cawnpore 2 

Ganges zal ude) on Gogra ; e new piece 0! 
line between Barabundee and Fyzabad will be open for public 
traffic about 15th December. 

Six saloon railway carriages, which belonged formerly to the 
Imperial train of Napoleon III. have been purchased by the 
Emperor of Russia. They passed a few days ago through Liege 
on their way to Russia. 

WE understand that 9 prepeced circular narrow gauge railway 


for Leeds and suburbs not be with in Parliament 
next session, the plans not having deposited in London the 
last day for receiving them. 


An extensive narrow: gauge railway line has been projected 
along the Atlantic seaboard in the United States, charters for 
pers have been obtained in three States, with ee to con- 
solidate, providing for a line of 3ft. gauge from Norfolk to 
Charleston vid W: m. N. C. Itis the ultimate intention 
to extend the line to Washington, Baltimore, Philadelphia, and 
New York, 

THx city engineer of St. Louis has ordered the work on the tunnel 
which forms part of the approaches to the bridge in St. Louis to be 
topped. This action is taken because the company has 
mot yet filed its bond in 200,000 dols, to secure the city against any 
«lamage which might be caused by the construction of the tunnel 
‘as required by the ordinance of the City Council. The bond will 
doubtless be at once, and there will be no serious delay. 

AN extraordinary meeting of the North Staffordshire Company 
was held at Stoke-upon-Trent on — The chairman 
Lieutenant-Colonel Pearson, explained that directors, like 
many others, had proved that estimates of expenditure were very 
fallacious, The estimates for completing the works at present in 
hand had been exceeded by ,000, and that was the actual 
deficiency which the directors had to meet, and the total sum 
which had been expended up to June, 1872, over and above the 
Set MDE. de beak qoapeotion of tae supiadinee bok 

een @ proportion o is e iture , 
fortunately, been rendered necessary by the increase in the com- 
pany’s business, 

A SINGULAR railway accident happened to a goods train on the 
London and North-Western Railway, near Penrith, on Friday. 
As the train, drawn by two engines, was travelling southward 
from isle, the connecting-rod of the second engine broke, and 
through the boiler and through the 
fire-box, the top of which it broke off. The hot water and the 
steam at once rushed into the furnace, and, the door being half 
open, the fireman was severely scal and blown over the tender 
and two wagons to the top of the , which was a meat wagon. 
The driver either fell or jumped off the engine down the embank- 
ment, and his arm broken ir two places. He had, however, 
sounded the whistle, and this ativacting the attention of the 
driver of the first engine, he succeeded in s' ing the train about 
half a mile from the place. | Both the inj men are doing well, 

MANNERS AND Co., the contractors for the Indiana and Illinois 
Central, have completed nearly all the earthwork of the Illinois 
division, from .Montezuma, Ind., westward to Decatur, and with 
the exception of some rock cutting at Montezuma and the trestle 
work at the Sangamon River, the road-bed is ready, or nearly so, 
for the iron, all of which is either on hand or on the way. Thirty 
miles of this division, it must be remembered, across Douglas 
county were completed last summer. The whole division, 85 miles, 
unless unsually severe weather happen, will be ready for operation 
by the middle of January, at w time also the eyuipment will 
be on hand. The motive power is from the Grant omotive 
Works, and the cars, including passenger cars of the finest style, 
from Barney, Smith, and Co, of Dayton, Ohio. The company 
intend to construct the Indiana division as soon as the municpali- 
ties on the line make good their donations. Before this is done, 
however, it will have connection with the Brazil coal-field, and 
with eastern outlets. 

THE contract for the transfer of the Capetown and Wellington 
Railway to the Colonial Government having been duly executed, 
and arrangements made for the Government being let into posses- 
sion on the 1st of January next, the Cape Board propose i 
out the terms of the contract by paying off, on rot after the 4th of 
January next, the preference stock at the rate of £108 cash 
for every £100 nominal stock, with the dividend for the six months 
ending the 3lst of December inst. The board expect to pay in 
February next, instead of in May, the stipulated dividend on the 
ordinary stock at the rate of Fo —. 7 annum for the six 
months ending the 31st inst. e con’ also provides for the 
issue of £530,000 44 per cent. Government debentures for the 
purpose of paying off the ordi stock of the company, 
amounting to £523,109, and meeting the expense of liquidation. 
These debentures would be dated 15th April, 1873, and bear a 
eoupon payable on that day for the interest due. 

Most of the Staffordshire establishments at which permanent 
way and rolling stock materials are got out are fairly occupied; 
but the business doing on foreign account is not now so large, nor 


indeed hes it been throughout the whole of the year as it was at 
this time last year or during the corresponding eleven months. 
‘The value of the railway i exported in Novem- 


passenger carriages 
eg) ap is set down in the Government returns at £4045; 
but in year they have dropped to £3200. Upon the eleven 
months the decrease is much more striking, inasmuch as whilst in 
that —— of last year the values were £101,348, they are only 
£38,677 in the eleven months of this year. Yet more remarkable 
iin respect of the foreign business done in the month just past are 
the relating to railway trucks. These show that the trucks 
aent our shores last month were worth £8899; but that those 
exported in November last year were of the value of £29,567, 
Comparing the eleven months of the two years, the decrease is 
not so ble, although it is apparent enough. In the past 


eleven months we sent away way trucks of the value of 
£186,739, against £260,119 as the worth of the trucks exported in 
the eleven months of last year. 


year. 
A PROSPECTUS is issued of a subscription for 1875 6 cent, 
epee weep Eh oe Age it oth Ko tituti 
@ preference capital of the Cornwall Minerals Railwa 
bour Company, ited. beg hg railways of t' company 
is of to West affording 


one — ere gard Corn’ business 
ies of mining properties in the district, as by it 
they are in direct railway communication with the pert, of 


Newquay on the north, and the ports of Par and Fowey on th 
from which large shipments of ore, both constwiee and the 


Railway, the whole of the mining district is 
into direct railway communication—vid the Cornwall Rail- 
way—with Falmouth and Penzance on the south, as well as with 
Plymouth, and vid the South Devon Railway and the Bristol and 
Exeter with Exeter and Bristol, thereby giving access to 


the whole of The company also possesses special privi- 
a al to the te fiom Par Harbour and owey 
> in addition, of Newquay Harbour, thus con- 
centrating in all the arrangements for the move- 

pemacd y n og -/ estima’ 
. J. 8, Louth, referred to in the prospectus 





NOTES AND MEMORANDA. 


In Peru Mr. James Wilson found, at various points on the 
coast near Quito, ancient pottery and other manufactured articles 
finely wrought, and some of them of gold, beneath a marine 
po aay of having trees growing on the surface which were 

er than the Spanish invasion ; which proves that this land must 
have been submerged beneath the ocean and again elevated to its 
former position since these relics were deposi 


Herr Frep. Scuort, the author of a pa in the Polytechnisches 
Notizblatt, has instituted a series of careful experiments with Scott’s 
hydraulic cement, invented in 1854, and by passing the 
vapours of burnitig sulphur over caustic lime. He finds it to consist 
of varying ions of calcic sulphate, — and sulphide. 
He finds that on igniting pure calcic sulphite the very same 
cement is produced, hence he concludes that calcic sulphite is first 
produced, and afterwards decomposed into the sulphate and sul- 
phide. The moat important discovery, however, was that the 
greatest hydraulic power was obtained by fusing together caustic 
lime and burnt calcic sulphate. 

Proressor Epwin J. Houston, while spending a summer’s 
vacation in Pike County, Pennsylvania, had the good fortune to 
discover the sensitiveness of water to sound waves. Among the 
many beautiful waterfalls of that section he found one scantily 
supplied with water, which dripped in small streams from the 
ends of the moss covering the rocks of the precipice —the air being 
still, and the stream free from ventral segments. And it was 
found that on sounding a shrill falsetto note the streams would 
instantly respond, and change the grouping of the drops and the 
position of the ventral segments, A heavy rain, however, tlooded 
the stream and prevented further investigation. 


MM. Samat AND Berouson have recently patented, says the 
Cronique de Industrie, a new method of bleaching animal textile 
fabrics by means of a feeble solution of the sulphurets of sodium 
and potassium. These products act in a remarkable manner in re- 
moving the gum in preparing silk and in scouring wool, In 
practice, in the first case, the bath should be boiling; in the second, 
the temperature of the alkaline sulphuret should not exceed 
50 deg. Cent. The more difficult it may be to remove the gum and 
prepare the silk, the less the solution should be sulphuretted; in 
some instances the protosulphuret may be employed. The inven- 
tors have also used in the same manner the aluminates of soda 
and potash. 

A New galvanic pile, invented by M. Morin, is intended to avoid 
the inconvenience caused by the deposit of copper upon the surface 
of the zine or upon the re cup. The pile consists of a cylinder 
of copper surrounded by a concentric cylinder of zinc, between 
which two cylinders is a third cylinder of filtering paper. There 
is difference enough in the size of these cylinders to leave con- 
centric annular spaces between the paper and the copper and the 

per and the zinc. The former space is filled with sand, and the 
fatter with a stratum of flowers of sulphur. The whole isimmersed 
in sulphate of copper. Such a pile, it is said, has operated during 
five months with so little variation that the inventor believes it 
would work equally well for an additional five. During these five 
months the current has been continuous, without the need of once 
touching the battery. 

Wr (the Journal of the Franklin Institute) are informed by Mr- 
Coleman Sellers that recently having occasion to count the blows 
of a rapid striking steam hammer, which was thought to be 
making 300 blows per minute, three careful observers, counting 
the blows at the same time, made a variation of from 275 to 325 in 
the same count. Believing that such observations could not be 
relied upon, he connected a recording telegraph instrument to the 
machine, placing two keys in the circuit. One key was closed b; 
each blow of the hammer, a wire from it being attached to a roc 
shaft in the valve motions; the other key to be closed by hand. 
When the hand key was closed dots were recorded on the paper 
ribbon, one dot to each blow of the hammer ; and by keeping the 
hand key closed any definite time a row of dots, equivalent to the 
number of strokes in that time, were recorded, which dots could 
be counted afterwards at leisure. Many experiments were tried 
with this apparatus attached, and, as a rule, it was found that 
most persons who attempted to count when the speed was near 
300 ata per minute over counted rather than under counted. 
Very seldom did the count of any observer tally with the count of 
the instrument. 


Pror, Prazzt SmyTH, writing to the <Athenwum says that 
the finest specimen of one of the ‘‘ casing stones” of the great 
Pyramid known ed gogpcne’ to exist either in Europe, or even in 
Egypt, was received a week or two ago in Edinburgh from Mr. 
Waynman Dixon, a young engineer who has recently completed 
an iron bridge across the Nile between Cairo and Ghizeh, which, 
by the way, was illustrated in our pages last week. The 
specimen possesses, Prof. Smyth says, in a more or less injured 
condition, five of the anciently-worked sides of the block, includin 
the upper and lower horizontal surfaces, together with the levell 
surface between. It was the exact angle of this levelled slo; 
which led the late Mr. John Taylor to what Prof. Smyth ca 
** the immortal archeological truth, that the shape of the entire 
monument was carefully so adjusted and exactly fashioned in its 
own day to precisely such a figure that it does set forth the value 
of the mathematical term #, or does, vulgarly, demonstrate in the 
right way the true and "4 squaring of the circle.” Whether 
this be the case or no, Prof. Smyth declares that the length of 
the front foot of the stone, or that line or edge from which the 
angular # slope of the whole stone commences to rise, measures, 
“within the limit of mensuration error now unavoidable, the 
number of just twenty-five pyramid inches, neither less nor more. 
And twenty-five oa ae inches have been shown to be the ten- 
millionth part of the length of the earth’s semi-axis of rotation.” 
Prof. Smyth is very severe on the Egyptologists of the British 
Museum for the mannerin which they conduct their department. 


Mr. W. F. Barrett stated before the British Association, that 
having occasion to cool a red hot copper ball, it was plunged into 
a vessel of water in which he had just washed his hands. The 
ball entered the water without any hissing or perceptible evolution 
of steam ; and upon being removed seemed as brighly incandescent 
as before. Desiring to experiment further upon this phenomenon, 
other metal balls were tried with the same result, The soapy 
water was then replaced by fresh water ; but upon plunging an 
incandescent ball into this, the hissing was loud and the evolution 
of steam copious, The author draws from these experiments the 
inference that the presence of the soap in the water contributed to 
the formation of the spheroidal state. Further observation 
showed also that albumen, glycerine, and organic matters generally 
facilitated its occurrence. He gives the following directions for 
reproducing the experiment :—Pour a little soap solution into a 
beaker of water, and then by means of a hooked wire, lower 

into the liquid a white hot metal ball several pounds in weight 
and best, of copper. The ball smoothly enters the water, and 
_~ white hot at a depth of a foot or more beneath the surface. 
otwithstanding the considerable hydrostatic pressure it is seen to 
be surrounded by a shell of vapour perhaps half an inch thick. 
The vapour shell is bounded by an envelope that resembles 


burnished silver, and has a most striking appearance. In fact, the | lif 


hot ball blows a soap bubble of steam, from the limiting surface of 
which the light is totally reflected. As the ball cools the shell 
becomes thinner and thinner, and finally collapses, when 
immediately there follows a loud report, volumes of steam are 
given off, and often the vessel is broken by the violence of the 
action. Following out the same idea the author seeks to establish, 
though we think incorrectly, a possible relationship between his 
phenomenon and certain boiler e losions, from the possible 
entrance into boilers on unfavourable occasions of oil or other 
erganic matter, 





MISCELLANEA. 


THE Government of Bengal has taken up considerable strips of 
land for the purposes of canal extension, 

Mr. J. K. LonD, manager of the Brighton Aquarium, died 0” 
Monday morning Besides his important work in connection wit! 
the aquarium, Mr, Lord had won a position of mark as a naturalist 
and author, 

Or four hundred and eighty-seven railroads in the Unitel 
States, three hundred and seven have a gauge of four feet and 
eight and a-half inches, and the remaining one hundred and 
eighty vary in ga’ from three to six feet. Between these 
extremes (and including them) there are no fewer than eighteen 
other gauges{operated. 

In the Laboratory Department, Royal Arsenal, Woolwich, the 
manufacture of to oes is going on. The number of the new 
fish torpedoes or submarine rockets which have been completed in 
the department to this date is eighteen. Other processes in the 
same department connected with torpedoes are represented by the 
manufacture within the past twelve months of 1700 circuit closers 
and 500 contact charges, 

THE repairs to the turret of the Glatton at Chatham, which 
were necessitated by the shots from the Hotspur, are being ex- 
ecuted as rapidly as possble. In addition to the repairs, the 
Admiralty have now ordered that another new and massive bulk- 
head is to be constructed for the better protection of the vessel’s 
magazine. Some extensive alterations are also to be made for the 
better ventilation of the vessel, and for the increased accommoda- 
tion of the crew. These alterations will take some months. 

THE last returns furnished by the several water companies show 
that during the month of October 108,373,227 gallons, or 492,388 
cubic metres, equal to about as many tuns by measure or tons by 
weight, were supplied to the metropolis daily, being 216°8 gallons 
to each house, or 30°5 gallons to each person. Of this quantity it 
is estimated that about 88,866,046 gallens, or about 25 gallons for 
each individual, were used for domestic purposes. The number of 
houses su; pam was 499.786, The returns show an increased supply 
of 2,727,253 gallons and of 8301 houses, as compared witli the 
corresponding month of 1871, 

A CONTRACT has been entered into by the War Department for 
the removal of the accumulation of mud in the in of her 
Majesty’s dockyard, Woolwich. The basin is to be cleansed to a 
uniform depth of 28ft. from the coping over the entire surface, 
except on the apron of the caissons and dock openings, the floors 
of which are composed of granite, and are not so deep as the 
general level of the basin. The work has this week been 
commenced, and the deposit thus dredged is removed in barges 
down the river below the Royal Arsenal, where it is landed and 
utilised in the formation of a road in the Government marshes 
along the river side. 

AccORDING to recent accounts from Vienna, the International 
Exhibition, which will be opened there next year, will contain a 
rsa department for arms and ammunition, so arranged as to 

ow the progress achieved in this manufacture during the last 
twenty years, It appears that since the last Paris International 
Exhibition of 1867 some hundreds of different systems of breech- 
loaders have been manufactured, and the collection at Vienna will 
have a specimen of each of these systems. There will also be a 
complete collection of gun carriages, iron plates, &c., and Krupp 
has promised to send a specimen of each of his steel guns, from 
the first that was made down to the new 12in. gun. 

Durine the experiments made last week in the bay of Weston 
super-Mare, by the Torpedo and Gun-cotton Committees, a dis- 
covery of considerable importance was made by Mr. E. O. Brown, 
assistant chemist to the War Department-—viz., that a charge of 
— saturated with water can be fired by electricity with a 

etonating fuze. The result of the several experiments may 

briefly summarised as follows:—That under the conditions tried, 
nitrated gun-cotton possesses slightly more power than ordinary 
gun-cotton ; that picric powder is very nearly, if not quite, equal to 
gun-cotton in explosive power; that both gun-cotton and picric 
powder are far superior to gunpowder, that damp or saturated gun- 
cotton can be exploded by means of a detonating fuze, with but 
little loss of power as compared to dry cotton, 


THE restoration of the paintings of the choir roof of Salisbury 
Cathedral, valuable specimens of 13th century werk, has been 
finished. The pavement of the choir, which is to be a mixture of 
encaustic tiles ef the old pattern, and of black and white marble, 
has been ordered by the Restoration Committee. In addition to 
the work already completed and in hand, the fittings for the choir, 
including desks, fronts for stalls, canopies to ditto, pulpit, throne, 
remodelling of organ, gates, grille work, &c., have still to be pro- 
vided. The cost of these has been estimated at £8000, and does 
not include the reredus and choir screen, for which provision has 
been privately made. A lady of the diocese, as stated in the Times 
of Monday, has promised £1500 towards the canopies to the stalls, 
estimated at , on condition that another £1500 can be raised 
for the same purpose by Christmas, 1873. 

THE Montreal Gazette gives this description of a machine used in 
transferring car bodies from trucks of one gauge to those of 
another :—‘‘ The machine or lifter consists of a frame 10 X 20, placed 
under the track, with four powerful nario screws set at each 
corner of the frame, which are turned y four horizontal shafts 
attached to a bevel cog-wheel on a vertical shaft set in the centre 
of said frame, which is driven by steam or any other motor. Two 
beams are attached to the upright screws, and run Mel with 
the track. The car is run in between the two parallel beams ; two 
bars of iron are run under the body of the car with each end resting 
on said parallel bean; motion is then given to the centre wheel, 
which turns the screws in unison, and in thirty seconds the car 
body is raised high enough to disconnect the trucks from the body. 
The trucks are then attached to an endless chain and are shunted 
on to a side-track, while at the same time another set of different 
gauge trucks is drawn from another side-track by the same chain 
and placed in the proper position to receive the body of the car, 
and in less than five minutes from the time the car is stopped at 
the end on the narrow gauge the narrow-gauge truck is removed, 
the wide-gauge truck substituted, and the car ready to go on its 
journey with its running gear in good repair.” 

TuE following particulars of the actual working of the new 

tent combined screw hopper dredger Canada, described in THE 
Evanrexe of May 5, pas of interest. to some of our readers, 
this being the first vessel of the kind ever constructed. The 
Canada sailed from the Clyde in May last, and steamed across the 
Atlantic to Halifax in seventeen days. After dredging at that 
port for some time she proceeded to Richibucto and other ports, 
where she cut through various obstructions, and then steamed to 
Picton, Nova Scotia, at which place, from accounts just received, 
she has done her work very satisfactorily, and is a great wonder to 
the Canadians ; she loads her own hopper in an hour and a-half 
with 200 tons of her own spoil, and then conveys it to a distance of 
five miles, and there deposits it in deep sea-water. Her speed 
under steam so loaded is five miles to six miles per hour, and the 
consumption of fuel is two tons per twelve working hours, When 
wosehentanl five cargoes, or 1000 tons, are lifted and deposited in 
two days’ dredging, and this extraordinary type of dredger has 
ted, removed, and deposited 20,000 tons in about ferty working 
days ; and, when it is considered the above work is done with one 
vessel and one crew, this new mode of dredging promises to result 
in a great saving of expense over the current system of stationary 
dredgers, barges, punts, and tug-steamers, each with its respective 
crews, cost, consumption, interest, wear and tear, and insurance. 
The Canada is the pasy of the Canadian Government, and was 
designed and constructed by Messrs. W. Simons and Co,, engineers. 


and shipbuilders, Renfrew, whe are also just completing there a 
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Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
2708. Murray ULiver Camrovx, Great Tower-street, London, * ee 
ments in the Construction one arrang' of t pic or sliding 
P for ti and places, and for 
other where an aes or reduction of | is required.” 
289/. Jos1aH BensaMin Jessop, woven isthe Staffordshire, “ Improve- 
ments in fire-lighters.”—1st Cetobon, 1872. 
3154. Rosert Knorr, Bolton, L shi tecti 
walls and other erections of brick, a iron, and a v from mois- 
ture.”—24th October, 1872. 
3272. Joun Raicron WILtiaMs, Manchester,“ Imp tsin 


$278. WILLIAM > sanyo yon agen Rochdale, Lancashire, ‘* lmprove- 
ments in treatin utilising certain refuse animal and vegetable 
substances, and the apr ppli of the or matters 
to various f "—5th Ne ber, 1872. 

$288. Henry Harrison, Killenaule, Tippera , Ireland, “‘ Improvements 
in the manufacture of artificial or pre fuel from anthracite dust 
or culm, or from other coal dust, and in apparatus employed in such 
manufacture.”—bth November, 1872. 

8324. Ropert Joun Lees, Glossop, I Derbyshire, and James Henry Gar- 
rortTH, Dukinfield, Cheshire, ‘ in fuel 8, or 
apparatus for heating the feed water of steam generators.” 

3380. ALBERT CHAMPION PELLY, Finch-lane, London, “ Improvements in 
the manufacture of peat fuel, and in the machinery and ee 
therefor.”—A communication from Leopold Von Horn, Stockho Oth 
November, 1872. 

$428, STEPHEN Hotman, Lawrence Pountney-lane, Santen, “ Tmprove- 
ments in apparatus for raising and lowering heavy bodies, parts of 
which improvements are — to the raising and forcing of fluids 

—16th N . 

£450. JoHN SPCRRELL Pope, Py A Devonshire, ‘‘ An improvement 
in infants’ feeding bottles for regulating the flow of liquids.” 

2438. WittiaM Rogert Lake, Southampton-buildings, London, “ An 
improved inkstand.”—A communication from Alfred Jean Marie Joseph 
Rondel, Paris.—18th November, 1872. 

£452, JonN Furness, Church, near Accrington, Lancashire, ‘‘ Improve- 
ments in metallic packing for ~s rods, valve rods, and other rods 
or shafts requiring to be s' packed.”"—A communication from 
James Charles Furness, Boston, Nae chnnstia, U.S. 

3456. JouN Tuomas Hoxcrort, Gales gardens, Bethnal Green-road, 
London, “‘ Improvements in apparatus for preventing waste of water, 
applicable to water-closets, lavatories, urinals, and other like purposes.” 
—19th November, 1872. 

$458. Wittiam ZAMOYSKI and MICHAEL JonN Jackson, Great George- 
street, Westminster, ‘‘ A novel mode of — (with reference to 
independent axles and crank shafts) railway locomotives and other 
engines, railway carriages, vans, and trucks, as well as tramway car- 


riages. 

$460, ALFREB Morcan, South Lambeth-road, Surrey, “‘ An improved 

method for purifying and amalgamating gum resins, including | Kauri 
m.” 


5466. Thomas CHaRLEs Secsy, Drummond-road, Bermondsey, Surrey, 
“A new shield for the protection of the chest and lungs of animals 
used for a or draught purposes from inclementjweather.” 

3472. CHARLES EpwINn —— South Kensington, Middlesex, ‘‘ Im- 
provements in apparatus for or heating the atmosphere in 
rooms or in other situations or places.” —20th November, 1872. 

$475. James Mittar URE, Sa N.B., “Im rovements in measuring 
taps or apparatus for drawing off and shenstmiag liquids. 

8479. HENRI Scrp1on MavuREL, , ** An improved apparatus for ruling 


paper. 

3480. CHARLES O’LavcHLIN LaMB Lorman ps Wokingham, Berks, 
“An improved Ss for a passenger in a train (railway) com- 
ns with guard and engine-driver at one and the same 
t 
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$481. ‘Epwanp apie mn Hucues, ry-lane, London, “ An improved 
motive- e.”—A communication from Louis Charles Erani 
and Ri 1 An ers, Liittich, Belgium. 

8485. Wituiam EDWARD GEDcE, Strand, London, ‘A new or improved 
apparatus for washing linen in laundries and elsewhere, and also for 
various other purposes.”—A communication from Pedro Palau, Paris. 

3487. Witt1am Bruce THompson, Dundee, N.B., “Improvements in 
governors for marine engines.” 

8489. CHARLES ALFRED Bioce, Croydon, Surrey, “ An improved water- 

waste preventer cistern.” 

$491. CHARLES JULIUS Batt, New Bridge-street, Blackfriars, Surrey, 

in ‘y and apparatus for drilling and boring 
holes.”—21st November, 1872. 


= Coaane ee Wertox, eaten, Con Gl ter, “‘ Imp t 
rtable ay ces in magne’ erapeutics.” 

3494. oo felon Grierson and RoBERT Pause, Edinburgh, N.B., 
“ Improvements in apparatus for applying bronze or dust colours upon 

r or other surfaces.” 

8497. Tuomas Henry Corton, Huddersfield, Yorkshire, “A new or im- 
proved fuel to be used as a substitute for and to economise coal, and 
the means of applying the same to feed steam boiler and other furnaces 
where steam can be obtained.” 

$498. Davip Greic and Grorce Greic, Steam Plough Works, Leeds, 
“Improvements in the construction of steam and other multiple 
furrow ploughs.” 

$499. Joun Hotmes Bass, Featherstone-street, St. Luke’s, London, ‘‘ Im- 
provements in shields or collars for i seer the escape of oil or 
other lubricating fluid from railway axle-boxes.” 

3500. THomas Brown, Leeds, Yorkshire, **Improvements in machinery 
for the manufacture of tires for wheels, and also for the manufacture 
of hoops and rings for various pu: 

a Savon Hort | PLAYER, oa, ae sae in utilising 

d d in the facti jhosphorus, and in the 
niiaabe of certain metallic compounds combining phosphorus.” 

35038. Witt1am Bircu, Penrose-street, Walworth-road, Surrey, “‘ Improve- 
ments in the ye of and % for treating horny and other 


of conve them into 
an elastic substance, to be used Revemeren Ae les, and for 
other purposes for which such aaa pplicable.”— 
22nd November, 1872. 

3504. EpwarD ENsor, jun., Woodville, Leicestershire, ‘‘ Improvements in 
steam boiler and other ‘furnaces, and in the means for supplying the 
same with fuel.” 

$505. RoBERT FRANCIS LascELLEs JENNER, ene. South Wales, “‘ Im- 

in the of Dinas fire-bri 

3506. Henry Burcess Youne, Instow, ane * Improvements in 
and apparatus for raising, lowering, and holding Venetian and other 
— part of which improvements are also applicable to various other 

ous pu 

3507. foeeee I Brypon, James SHEPHERD Davipson, Whitehaven, Cum- 
mane and payee | ALFRED bed soap a fowtem, Kent, 
«I ti hinery or appara ‘or drilling, , or cut- 

ting ‘rock or other hard substances. . 

3508. Rowert Brrp Stewart, Clarence-road, Bow, London, “ Improve- 
ments in heels of boots and shoes.” 

= Wittiam Wricat, Sheffield, ‘‘ Improvements in apparatus for pre- 

venting the waste of water, applicable to water-closets and other pur- 


3515. Samuget OsBorn, Clyde Steel and Ironworks, Sheffield, “‘ Improve- 
ments in making finger for reaping and mowing machines, and 
in a tus therefor.” 

3516. James Howarp and Epwarp be ee Bousfig.p, Bedford, “‘ Im- 
provements in steam-cultivating machinery. 

2518. SaMUEL BLAKEMORE ALLPORT, Birmingham, “ Improvements in 
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ing small-arms.” 
“ JAMES SMILES, Birmingham, “Improvements in breech-loading 


arms.” 
3590, Fo oe RaAMSDEN, Ligh tei, y= Yorkshire, ‘An im- 
me! or process of and apparatus for seve: or dividin, 
double-piled fabrics =r ° 
3521, Jean BaprisTe CHARLES ANTOINE Papier, Minories, Aldgate, 
London, “ see ne apparatus for the an of smoky chimneys, 
giving at ———. e perfect ventilation for houses, ships, lanterns, 


gs.” 
ee ot Henry THompson, Epmunp Harris, and GEORGE FRENCH, 
Devonshire- , London, “‘ A new or improved skate.” 
2588. em tare — a ~ pn cane Rh, * in. 
emen' — or heating water and generating steam. 
Berd. November, 18 
3524. on Sapeon HADFIELD, Sheffield, ‘‘A new en for fixing and set- 


ting wheels truly upon their axles and shafts, and an improved method 
peace map making such w! axles, and shafts, more ly applicable 
to corve, colliery, tramway, ae other similar wheels.” 
3525. Joseph MitcHett, Millbank-street, Westminster, “A new or. 
ved cretaceous hydrocarbon fuel.” 


3526. Co Unwin Aska, Sheffield, “ Improvements in the manufac- 
ture of angles in iron, steel, and other metals, and in apparatus used in 


mani 
=: JOHN oot Bolton, Lancashire, “ Improvements in fancy 


$528. 38. Mason Hows, py “Improvements in the constructi: 
of heels for boots and shoes.” a ’ - 





3529. “Davip Cunsen, Fifeshire, and James Dewan, Edinburgh, Rar 
“‘ Improvements in the filtration an an purification of fluids, and in the 


3530. Joun JonEs, Chesnut House, Stratford, Essex, “ Improvements in 
steam boilers. 





3531. Ropert Fautkyer, K Gardens-square, London, “‘Im- 
provements in a) plying and = dry colours on es; canvas, and 
other porous ourtaoe Gad and in the nieaiis employed for this id 

3532. Epwarp Lixpsay WARD, etageney uare, London, “A new or 


improved pipe for smoking tobacco 

3535. GEornGE CHAMBERs, Edgware-road, London, “Improvements in 
heels for boots and shoes.” 

3536. Honourable FREDERICK ARTHUR WELLESLEY, Albemarle-street, 

London, ‘‘ Improvements in torpedoes.”—A communication from Col. 
Von Scheliha, of St. Petersburg, Russia. 

3537, Joun Cameron MacDonap, Waddon, Surrey, and JosepH CaLvEeR- 
LEY, Albany- -road, Camberwell, Surrey, *‘ Improvements in printing 
machinery.” 

3539. SamueL Hattam, Manchester, “ Improvements in apparatus for 
raising or forcing fluids and liquids.” 

3540. Georce Grarncer Tanpy, Snesiayeved, Penge, Surrey, and WiL- 
LIAM STRONDLEY, Brighton, Sussex, “‘ Improvements in lamps.”— 25th 
November, 1872. 


Inventions Protected for Six Months on the Deposit of 

mplete Specifications. 

3559. Epwin EN. and WILLIAM May, Euston-road, London, “‘ An 
— for ing metal tubes.”—-27th November, 
872. 

3568. Witt1aM Henry Roppen, Toronto, Ontario, Canada, ‘‘ Improve- 
ments in pitchforks.” —27th November, 1872. 

3533. GEoRGE HAasELTine, § p building London, “Im- 
provements in sewing hines and bani d therewith.” 
A communication from John Louis Coles and David Hamilton Coles, 
New York, U.S.—28th November, 1872 

London, “I 














2305, Hamicton ELa Tow.e, 
ing screws, &c.”—A ween ae 


from Francis A. Praten +P 

2307. pevsen sana Bet nag “ Bed bottums:” 
ete rs,  amoaay eine, London, 

2308. CHARLES Peabo Steen Rue d’Hauteville, Paris, “ Revolving 
stols.”—2nd August, 1872. 

a6, Acaqeneen Lesiiz Fyrr, Noble-street, London, “Scarf boxes or 

2320. Epwix Russ, Winchester, “Package box or receptacle for keeping 
or holding wines, &c.” 


2322. W. Ep _— , Wi 
TLLIAM — < epct, Wellington-street, Strand, London, 


as aT Woven from Pierre Edouard Jourdeuil 

and Francois —_— 
2324. Wittiam Epwarp Gepoe, Wellington-strect, Strand, London, 
“Portable pumps.”"—A communication from Jean Marie Elizabeth 
“ Dressing 


2325. Epwarp THomas HvuGHES, 
lithographic stones.”—A communicati lon my, Fo 

2328. Epwarp Packarp, jun., Ipswich, “ Superphosphate of lime, &c."— 
3rd August, 1872. 

2383. Tuomas WricuTson, Teesdale Ironworks, South Stockton-on-Tees, 
* ‘Hydraulic hoists. "5th August, 1872. 

2325. Georce Bray, Leeds, ‘Gas burners.” 

339, JOHN Homes, jun., Dublin, “ Buildings.” 

2342. Witt1am Ropert Lake, Southampton-buildings, London, “ Ink- 
erasing —) "—A communication from John Charles de Voy.—- 


6th August, 1 

2347. JoserH Wiutray Lewis, Coventry, “‘ Making and covering all 
classes of cords, 
2349. WILLIAM ‘Asem, Birmingham, ‘‘ Breech-loading small arms.”—7th 
August, 1872. 

= ARTHUR Maw, Benthall Works, Salop, “ clay.” 


we ee gee 
RicHAaRD Mitt, Jersey. “Steam boilers, —Sth August, 1872, 
sen WILLIAM Rowert Lake, S buildi He ama 












3586. GEorGe Hasetine, Southampton-buildi 
meuts in printing-telegraph apparatus.”—A communication from n Elisha 
Gray and Enos Melancthou Barton, Chicago, Illinois, U.8.—28th Novem- 
ber, 1872. 

3595. ALFRED Hucues, Brampton Ash, Northamptonshire, ‘‘Improve- 
ments in apparatus to be applied to reaping machines.”— 29th November, 
1872. 





36v1. GEorGE Hasettine, ety designed London, “ Improve- 
ments in motor apparatus, chiefly designed for operating sewing ma- 
chines and other small or light —A tion from 





George Washington Manson, New ¥ ‘ork, U.S.—30th November, 1872. 

3617. MarTIN Benson, Idi London, ‘‘ Improvements 
in constructing, arranging, and ube? the cylinders and valves | of 
steam engines for working pumping machinery or other purposes.”— 

A communication from Ezra Cope and James Riley Maxwell, Cincin- 
nati, Ohio, U.S.—2nd December, 1872. 

3623. James Harvey OLIVER, M. D., Baltimore, Maryland, U.S., ‘‘The 
manuf: acture and preparation of ‘wooden pegs for making shoes and 
boots.”—2nd December, 1872. 

3641. GEORGE HASELTINE, § th London, “ An improved 
method of utilising the vapour of hydrocarbon oils, or the = 
thereof, or similar substances, for hey motive power.”—A comm 
nication from Perry Franklin Goodrich, San Francisco, California, Us 
—3rd December, 1872. 
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Patents on which}the Stamp Duty of £50 has been Paid. 

3551, Aveustus Lea Brickyett, Stratford-upon-Avon, Warwickshire, 

34 wie om = ~ Rochdale, Lancashire, ‘‘ Openin, d 
96. WILLIAM TaTHAM, e, * Open an breaking 
hard waste, &c.”—3rd December, "1869. d 

3504. Tuomas RUSSELL CRAMPTON, Great ae. Westminster, 

urning powdered fuel, &c. "3rd December, 1 

3510. Henry Martyn NICHOLLS, Arundel- “strect, ‘Strand, London, “ Cut- 
ting paper into sheets, &c.”—4th December, 1869. 

3540. James CuILps, Victoria-street, Westminster, “Bread and biscuits.” 
—Tth December, 1869 

3724. Henry Epwarp Newroy, Chancery-lane, London, “Traction 
engines.”—23rd December, 1869. 

3499. Jonn CHARLES WILson, St. Martin’s-lane, London, “ Revolving 
engine and pump.”—3rd December, 1869. 

“— Joun mag or lasgow, Lanarkshire, N.B., “‘ Winding yarn, &c.”— 

S514. HELENE irensiens, Rue St. Appoline, Paris, “‘ Organs, &c.”—4th 
December, 1869. 

3545. MATHIAS Kors, Robert-street, London, ‘‘ Screw propellers.”—Sth 


December, 1869. 
~— \Cuartes Denton Aset, Southampt , London, “ Ploughs, 
~-20th December, 1869. 
sob Saat * James mn Roum, Lancashire, shinies stone, &c.”—24th 
‘ovember. le 

3543. Ernest Epwarps, Lincoln-terrace, Willesden-lane, London, 
“* Photo-mechanical printing.” —8th December, Vago 

3549. BENJAMIN FRANKLIN STEVENS, Henrie’ ta-street, Covent-garden, 

London, ‘‘ Working glass, &c.”—Sth PP my 1869. 

3575. RoBERT oa Kansome, Ipswich, Suffolk, JAMES Deas, Glasgow, 
Lanarkshire, N B., and RICHARD CBRISTOPHER ig \ ‘ead 
gay Westminster, “Tramways.” —10th December, 1 
8674. Luke Woopwarp, Nottingham, “ Knitting frames. ath December, 
1869. 

3522. Tuomas Pripeavx, Sheffield, “‘ Purifying and calcining gas limes, 
&e.”—6th December, 1869, 

= Bir~ 9 Suanks, Johnstone, Renfrewshire, N.B., “ Horseshoes, 
cc." —th 
3057. WILLIAM TRANTER, Birmingham “ Fire-arms,”—9th December, 1 1869. 

3634. JosepH Heap, Hampstead-road, London, ** Earth closets, &.” "16th 
December, -_ Boulevart 8t: G P ‘Se 

3538. CHARLES VAVIN, Bouleva: ermain, Paris, “ Separa‘ me 
&c.”—Tth December, ‘1809. sinha 

3581, ALEXANDER ANGUS CROLL, Coleman-street, London, ‘“ Treating 
ammoniacal liquor of gasworks, in order to obtain salts of amnionia.” 
— 11th December, 1869. 

3582. WILLIAM EDWARD Newton, Chancery-lane,: London, “Folding 
printed sheets of paper, &c.” "11th December, 1869. 
3644. Freperic Evior Ducknam, Millwall, London, “ Hydrostatic 
weighing machines.”—16th December, 1869. 
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Patents on which the Stamp Duty of £100 has been Paid 


3123. Isaac HoLpEn, Bradford, Yorkshire, “Preparing and combing 
wool, &c.”—5th December, 1865. 

$130. ANDREW Berrs Brown, Cannon-street, London, ‘‘ Steam cranes and 
hoists.”—5th December, 1865. 

3168. HeNR1 ADRIEN BONNEVILLE, «arg ea mg Bayswater, London, 
Permanent way of » 1865. 

8281. Witt1am Epwarp Newton, aaa lane, London, “ Felt hats.”— 
19th December, 1865. 

$142. ApaM Camus. ——_ sate, Yorkshire, “ Reaping and mowing 


3153. ommend DE ~~ me 4 and ae JULLIENNE, 
Boulevart de Strasbourg, Paris, ‘‘ Appl. ying the compression of air for 
ventilating p' a. &e.”. ash Dealer, = 

3163. ALEXANDER PARKES, ’ Sowing compounds of 
xylodine or gun-cotton, &c.”—8th December, 1865, 

3185. RopeRt Francis FatrR.ir, Gracechurch-street, London, “ Loco- 
motive engines, &c.”—9th December, 1865 











Notices of Intention to Proceed with Patents, 
a. Dae Henry Puitups, Birmingham, “Cooling liquids and 


2222. Henry be Arxins, Birmingham, “ Metal springs for sprin 
mattresses, &c.”—25th July, 1872, ad 

2240, CHARLES ‘Enuzero SpaGNno.etti, Paddington, London, “‘ Tell-tales, 
&c.” 

rg Little Love-lane, London, “ Raising sunken ships 
and vessels.” 

2247. THomas Mortiock, Shafton-road, South Hackney, London, “ Gas 
stoves, &c."”—27th July, 1872. 

2256. CHRISTOPHER BrakeELL, York-street-chambers, York-street, Man- 
chester, ‘* Registe’ votes by ballot.” 

2257. ee Joun Wart, Birkenhead, ‘‘ Heating and moving 
or forcing ulds. 

2258. Joun aam, Strand, London, “ nectar revolver fire-arms.” 
—29th July, 1872. 

2267. Tuomas Bean, Laverpest, | ” ees 

=. CHARLES Dreyrus, Radcliff how sage ae printing textile 

= Francis sagem, Whinlatter, near Keswick, “Slide valves for 

2273. FRANCIS “Jacxs0s, Whinlatter, near Keswick, “Slide valves for 

passes, saws Old Kent-road, Surrey, 


re- 

2294, ALEXANDER PRINGLE, me eolae Armagh, Ireland, “Treating “p 
&e.”—31st July, 1872. 

2296. GEORGE ASELTINE, Southampton-buildings, London, ‘' Gas,” — 
communication from Thomas Burke Fogarty. r 


steam 
2284. Weal 3 Henry D 
bars.” — 





— A communication irom John Richards Weed. — 91h 
August, 1872. 


2398. EpwarRD — a « a 
24/1 Tuomas Josern, T: ling mines, &c. 
2403. ALEXANDER nr "Cuan, aa -lane, London, “ Medicinal 
"— A ication from Claude’ ¥ Victor V "Lith 
August, 1872. 


2404. ALEXANDER MELVILLE Cusme, Chap cery-lane, London, “‘ Looms 
for weaving.”—A communication from Charles de Gonzenbach-Escher. 
2405, McKintay, New Broad-street, London, *‘ Cleaning and )re- 


paring rice, &c. 
2412 a GREEN, The Limes, Cassland-road, South Hackney, London, 
unication 





“Fi and separatin, ores, &c."—A comm from Johann 
Fredrich Utsch. . 
2415. Water B. Cuapriy, South ton-buildi London, “ Fastenings 





for railway fish-joints. 13th August, 1 1872. 
2482. Wrtt1aM Moran Brown, 


Suse’ Puller.—t5th 





shoe nails.” — A Ses te from ‘Thomas 
August, 1872. 
2464. Witt1am Morcan Brown ith Dbuildi 
“ Leather-s: om in from Theodore 
Ayrault 


2468. ALrrep Hocus, Brampton og wogey, S. aap 
2470. Toomas Mark ay clifton'road, tting ~ 


board, &c,”—19th A . 
2482. JOHN Dopp, Ol Males for spinning and doubling cotton, 


&.” 
2483. Bristow Hust, | Satocteet, Lincoln’s-inn, London, ‘ 1 
4 by batteries.”—A communication from ‘Alfred Charlee ~ 
tat August, 1 
3566. RicHaRD SHaw Bonp, Fetter-lane, London, “Perforating ma- 


Dr. Evosn Lucius, and Dr. Apoura Brunine, 

Hoechet, cor Yoanlieb-ond the-Maine, Germany, “Colouring matter 
puttable tor ‘dyeing and printing.” 

2652. samme I zoe, Upper Marsh, Lambeth, Surrey, “‘Candles.”—6th 


September, 1 
2672. EpwaRD , = and WritiaM Grason, West Hartlepool, “* Puddling 


furnaces, &c.”—9th September, 1872. 
= b et = 3 Zann, — on-road, London, “Combined bag and 
err. tee Epes, Edinburgh, N. B “ Steam boilers.” 


Sisco gene and penicillin” 


2. 
x Cuarces Owen, City-road, ee: “ Preventing accidents in rail- 
ra tunnels.”—24th 


283: — oe neon © WILLIAM t Hows, 7 meg Westminster, ‘‘ Tram- 
ways and carriages.” — ¥ 

ne. JosiaH Mason, een dt = my “Setallic pens, &c."—26th September, 
872. 


23 Pes ms Rosert Lake, § th buildi kept, es 
machines, &c.”—A a from Hel Rice 

ath Getober, 1872. 

3038. FREDERICK Grorce UnperHay, Crawford-passage, Clerkenwell, 

London, “ Water-waste preventers.”—15th October, 1872. 

3050, Epmunp WALKER, m-street, London, and Wituam Clarke, 
Gateshead-on-Tyne, ‘‘ Retarding and stopping the travel of ropes and 
chains, &c.”—16th October, 1872. 

3186, THoMaS JAMES Sura, hte atm ay  lenten, “ Breech-loading 
machine &c."—A communication f Waldemar Baranovsky 

and Louis Wells Broadwell. —26th October, 1872. 

$313. Jonny Situ, Castle Fields, Shrewsbury, “« Fire-grates and chimneys.” 
—8th November, 1872. 


3330. ALBERT CHAMPION Pusse, ee aay 5 a London, “ Peat fuel, &0.”—A 
3. Th ie my Bolten : Doubling and winding 

3334. THomas Henry RusuTon, - 

3340, Conrap Epwarp ZIMpDaRs, Red Lion. a Holborn, i. 
“Pneumatic signals, &c.”—9th November, 1872. 

3344. Josepn Barker Srearns, Boston, ws, “Electric telegraphs.”— 
11th November, 1872. 

3377. JaMEs Lvatt, New York, U.S., “Looms for weaving.”—13th 
November, 1872. 

3396. HERMANN ScHiLpBERG, Moorgate-street, London, “‘ Velocipedes.”— 

gn hy tus to be used as a safety valve, 
verpoo! = ase or 

ith other safety val 

3487. Heinrich Epwarp Waatan, Get thampton-buildings, Ch y- 
lane, London, “‘ Paper and parchment.” 

3439. JAMES CLIFFORD Morgan, Henry Macav.ay, and Francis Witt 
Wane, Bath Works, Rotherham, “‘ a waste — 

3444. JosepH TaLt, Lawson-street, Southwark, » “Constructing 
the floors and other parts of “ eplaigeenemiarcny 
the same.”—18th November, 1872. 

3449. RoBeRT Lnnatemgg = London-street, Metallic” beckon 

$452. Jonn Furness, Ch urch, near parca bone 
= &o."—A pone bk A from James Charlee! Parnes, 

9th November, 1872. 


3492. CHARLES Epoar Werrox, Cheltenham, “Portable appliances: in 
oS Bincn, Pe 

3503, WILLIAM —y% enrose-street, Wi ‘alworth-road, Surrey, “Treating 
horn; '—22nd November, 1872. 

ve omen, FRANCIS a Pn Jenner, Kidwelly, South Wales, “‘ Dinas 

3513. WILLIAM ye Sheffield, ‘‘ Preventing the waste of water in 


ae ye “Severing or 


3520. Jonn Carter Ramspen, Smith 
read, Penge, and Winuiau 
Srrop.ey, Brig! 


double-piled fabrics.”— 23rd N 
Bolton. “ 
$555. WaLTER CHARLES CHURCH, “Lombard. \ Nove 3 London, “ Valves.”— 
26th November, 1872. 
8560. Grorce CrarkE Oa.e, Ripley, ‘‘ Reaping and mowing —— 


ay OSIAH Mason, 








'—27th November, 1872. 
8574, WituiaM Youne, Queen-street, London, “ Furnaces, &o,”— 
November, 1872. 


187: 
1. G HaSELTIN Seuthempten eaten, London, “ 
— = machhaee, io*—A communication from George W: 
Manson.—30th November, 1872. 


All persons having an interest in opposing any one of such 
should leave particulars in writing of their objections to such 
at the office of the Commissioners Pee ger) a re 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


Abstracts are classified arranged those ‘ished 
Me Jollowing erautharity @f the Commissioner 0 Saloon — ¥ 


Class 1.—PRIME MOVERS. 

Including Fiwed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

1594, W. E. Newton, London, “ Calorie ines for obtaining motiv® 
power.”--A icati Dated 25th May, 1872. 
This invention relates to that class of engines in which motive power 
for actuat iston, and thereby transmitting ape toa ——o shaft 
{~ explosion of successive oun a of en mixed 





is obtained 
with air, w! are admitted into the cylinder of the engine fl throngh 
valves or openings beneath the piston. 


1617. J. Pickup, Tong, near Bradford, “ Grate bars.”—Dated 2th May, 


1872. 

The patentee employs parallel longitudinal bars, and these are con- 
nested by waved or curved conn g bars. The connecting point of 
each waved or curved bar is about o; te the intervening space at the 
other or opposite anes a of the said curved or waved bar with 
the opposite parallel or dinal bar. 
$509. A. BAUMANN, aia Germany, ‘“' Steam engines.”—Dated 23rd 

November, 1872. 

This invention a oy ge certain ments of slides and mechanism 
by which the sup) of eM and the exhaust are regulated, and 
whereby the the octton steam engines, which are used for moving direct- 

team pumps and similar contrivances is greatly improved. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts- 
Harness, &c. 

1581. P. F. Goneanen, Flerence, Italy, “Screw propellers."—Dated 23rd 

May, 

The Rivention relates to an arrangement by which the blades of the 
screw propeller may be ey + act in different directions without any 
i To the di ti tion of the main axis of the screw. 
1584. W. R. Lanz, ea: e ue ships.”"—A communication.—Dated 

23rd May, 1872. 

This inven — relates to the propulsion of vessela by forcing water 
through tu! 

1590. J. : Boone and R. Herman, San Francisco, California, U.S., 

** Permanent beds of railroads.”— Dated 24th May, 1872. 

This invention relates, First, to an artificial block for paving, building, 
tenn pe of railways, and for a variety of uses, said block bein 

composed of animal or vegetable fibre cemented together with enphal: 
tum or other bi — uminous substance, either simple or combined with other 
ingredients. , to a railwa: tie or pe Migs we mn Ae 
ao yey pe a tie-bar fixed to block also clipping rail. 

1602. S. SmirH, Suffolk, “‘ Opening and shutting doors.”—Dated 27th May, 


1872. 

Making suitable communication between the doors or Nyaa of com- 
mon es and the driving seat or seats of such carriages for Led 
purpose of enabling the driver or omens of the driving seat to 0} 
shut the said doors without descending from the driving seat. im 


provements may also be pon to railway 
hire, ‘* Mechanical contri- 

pparatus pent Sor locking’ railway points and 

signals.” —Dated 27th May, aT e 
antag the locking of point and signal sequins by the movement 4 











tact by weighted levers, one of leo Fs rollers being hefiow ond bashed, a 
jet og and the other covered wi One of 


ee he oe a connection therewith, a sliding 


tray being pro to receive the linen as it is passed the 
Olass 4.—AGRIOULTURE. 
Including Agricultural “ee. oe, Implements, Flow 


1623. D. Proczon and W. Manwarino, Banbury, Oxfordshire, “ Reapi 
machines.”--Dated 29th May, 1872. wer one 
This invention consists in the method of giving to the revolving rakes 
of automatic reaping machines two aes w by the rakes at the plea- 
sure of the rator can be made or pass over the 
grain on the orm without auchaging it. 
1630, T. Corperr, Shrewsbury, “‘ Winnowing and grain dressing machines,” 
Pm. 2 May, 1872. 4 wae pi 
to this invention the riddle frame of the machine is sus- 
pina A. 4 chain or slings, has a rectilinear transverse motion ped 
municated to it instead or the ordinary curvilinear motion. Every part of 
the riddle frame and riddles is thereby moved at the same time and at 
the same s; and the grain is better opened for the blast, and is better 
screen is driven from the fan by means of crank 
wheels on its emia, wt which communicate motion b: — qr, — 
rods to the upper end of the screen. Both the riddle and screen 
may be — in this way, the een | rods in in this ae om jointed 
to or ho rid which the riddle frame screen are F an together, 









Including 


So, Seem. of this feed 
; also in combining 


the direction of the feed can be observed ; further, in be governed and 
of a presser foot havi loge’ bag or needle hole in its centre in com- 
bination with a feed 

sides of the needle and p 
combining a —— foot having A, throats, with a feed dog acting on 
= work on 


— * on a work on two or more opposite 
eed in different directions ; also in 


Wo or more opposite sides of the needle ; further, in com- 
with a universal feed a presser foot which revolves round the 


ining 
needle slide; also in combining with the revolving presser foot a re- 
pone spool carrier in such a manner that a braid or other article is 


to the needle always in the correct position. 


Class 8.—_CHEMICAL. 
Special Cnemica and Pharmaceutical , Fuel 
and Lighting Materials, Preparation and Preservation of "Food, 
reg | Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 


y 


1571. T. Brooks, Minerva, Sark, U.S., “‘Steel.”—Dated 23rd May, 1872, 


is invention relates, First, to the production of “ high ” steel (for the 
of cut and other tools), This invention relates, 





riddle frame and screen are 
rod jointed at one end to the riddle frame and at the an end to the 
passing g diagonally under the riddle. By the reciprocating 
of screen a tr: motion is communicated to 

the riddle frame and riddles by the diagonal cc connecting rod. The feeding 
rollers are made cylindrical, and provided with a series of rows of spikes, 
by =f addition or removal of —- = & the — may be used as 





or bearded 
ae of an aa web of fabric 
passed over and driven A rollers x. the lower hopper of the machine, the 
said endless web of fabric oe one of the inclined sides sides of the hopper. 
riff 


The mixture of grain and hariff oa apse nae endless web, the 
ae pny d itself to — web, while the gra eacserte the riddle. The 
is carried on thi side of ‘the web, and is removed there- 


Seaseme rales hopper. 
3568. W. H, Roppen, Toronto, Ontario, Canada, “ Pitchforks.”— Dated 27th 


November, 1 

The First ve of this said invention relates to improvements in the 
form of the t tines or 
same, of greater stren, 
than any of those hitherto known or 2 
the said invention relates to an improved ferule con- 
structed entirely “of one piece of metal and rounded at the ae to give it 
a tight-fitting unyielding grip upon the shank inserted in it. 
3595. A. Hucues, Brampton Ash, Northamptonshire, “ Apparatus to be 

applied to reaping machines. "Dated 29th November, 18 App 
This describes —— jf lifters or 
Fey ef ry The claims t, the construction of 

Fitters substantially as described an2 chown in the annexed es 
pom Bi the application of springs in pecans a with lifters su 
stan described and shown in the annexed drawings. 





Class 6.—BUILDING.—None, 
Class 6.—FIRE-ARMS., 
Including Gone Sores. Swords, Cannon, Shots, Shells, ot sa In- 
struments of War for Coast D Defence, "Gun Carriages, 
1588. C. Muratori, London, “ Substitute for iron and steel, , 


24th May, 1872. 
The patentee takes some fibrous material; preferably linen or cotton, 
ti He 












delivers them to an appa 
they are formed into om sate which he subjects to heavy pressure by 


gas 
able generator by the slow combustion of hel, and 


Secondly, to the use of certain chem: compounds. 
1577. A.J a, London, “‘ Treatment of sewage deposits.”—Dated 23rd 


May, 1872. 
The semi-fluid slu when taken from the precipitating tanks is 
ed with dry pulver substances in order to briny it to a consistence 


mix: 
to admit of being moulded into blocks. 
1586. W. R. Laxe, Londen, “ Extraction of oil.”—A communication.—Dated 


24th May, 1872. 
It is well known that the oil of maize is contained in the cotyledon of 


the grain. To extract this oil the inventor first treats the grein by 
crushing it ina — he separates by means of suitable apparatus the 


_— débris ; os Se then unites the cotyledons and 


ledons from 
connected with a vertical mil], whereby 


strong hydraulic = cretallinsd: he thereby obtains the perfect 
extraction of the ised portion of e grain is reduced to 
powder by the on eno Sedauie 


1589, J. Inumay, London, “Iron and steel.” —A communication.—Dated 24th 


May, 1872. 
This tovention relates to reducing iron oxides to metallic iron spon, 


by contact with carbon, apparatus for such reduction, and converting 


mge into cast or ‘ht iron or steel. The material operated on is 


heated and introduced without access of air to retorts, whuiein heated 
and cooled zones are maintained, and whence it is discharged as a metallic 


iron sponge. This sponge 
melting in a cupola ; into wrought iron  * mixing. with melted 


ae, « or by working it as a scrap; 
sponge, charging 

cugieped to combine with impurities and form a protecting coating for 
the metallic particles. 


1598. a T. Huaues, oo} “ Furnaces for puddling, &c.”~A communi- 


is converted into cast iron b carburising a | 


to steel by com; rd ‘the 
to melted pig in open furnace, Fluxes are 


‘ion. — Dated 25th Ba: 


1872, 
The objeat of this inven’ ~ to obtain in jae god and economical con- 
struction 


of furnaces high of yop y the direct combus- 
being produeed in an3 in ~ suit- 
air being dra 


fo in ny drawing or blowing machin 8. 


The ores are boiled in large quantities in wooden, earthenware, or other 
suitable vats ina phen m solution of common salt or in a chlorine 
After boiling for a given time the precipitation of the silver 





and Snbeon hly saturates the same with a strong tannic 
|p immediately aub subjects the saturated fibrous mass to severe pressure 
and cement them — This substance pos- 





the lever, by means of, First, slot 
each ona . and certain certain pieces fitted to whe main levers called 


actuatin eces, and working im such slots in the quadrants ; 
Sosa’ cocuath actuatin; ang Bo tas the jesiiing by means of slotted links having Le 
surfaces at one 

1615. 8. Duzr, London, “ Lifting ships out of water.”—Dated 28th May, 


1872. 
hydraulic or other mechanical lifting apparatus is supplemented by 
oo the oe auucer Cow whieh, te vera to be 


to 
fitedtis floated to any desired extent short of neutralising the guiding 
power of the lifting apparatus. 
1618. W. R. Laxe, London, “‘ Railway rails."—A communication. —Dated 
29th May, 1872. 

The First part of the said invention relates to tempering the upper 
surface or tread of the rail while the lower and portion of the rail 
retains all the strength, toughn: so softness it had before the tread 
was tempered. The Secon —. he said invention relates to a pecu- 
liar arrangement of m m for handling the heated rails and apply- 
ing a'shower of water 4 -— cage ee material to the 
portion of the rail te be = invention also 
relates to which am 4° purpose —-~ keep the rail 
straight saloons vs, = of a shield to keep the water those 
portions of the rai intended to remain soft. It — relates to the 

ployment A Bete yp Fl ee ee ey ae or chain 
wheels, to which a partial ro motion = @ purpose 

wer the - Third part of the 

ground tread that will 

stock of railways fur- 

The | pad =: << a oe relates 

a railway rail having a body of wrought a tread of hardened 
4 will ~ du ordinary rails. 





1619. W. R. Laxe, London, “Locomotive wheels.” —<A communication.—Dated 
29th May, 1872. 
The First of the invention relates to a railway wheel 
Pt i the steel omy Aon 


poy | tire of iron and steel combined, and ed 
so tha’ the tread of the wheel may roan is truth, and the neceuly of 


threads te . 1 ed. inventor 

steel ™ or en ventor uses 

ferably arranged to revolve the tire or wheel while water Sins ceulea 
to 


the same. 
1621. P. A. Lag Bordeaux, “‘ Tricycles, dc.” — A communication. — 
This in Lyi carriages by 
vention 
means of steel nimilar Up cock springs, and arranged ty achat 
cog wheels rage te oy ye the driving heste ef the 





gnds on which the Scag t emt ora “ 

| idle 
"Prpar as Mame and ay I connected with 
1599. 5 Seema taete , Yorkshire, “App for 


ox Tis nent eats to te improved manne and g 


oo roc instead c'the "tetas by as heretofore, 
1608. E. Marner, Edinburgh, “ Splitting, separating, cleaning, and dress- 
mh Sling. rari 
Ltn oh. pe | hechamncigaty | em he er et wren ed t- 
ting open the stalks of the grasses back 4 

single bands or breadths equal to the 
whereby both the inside and outside of the stalks or fibres are 
at the same time to the of $ 
jew Beene pee Fn ee separated from the woody or pithy 


1610. W. H. Davey, + Daachine for ironing, calendering, or smooth- 
it iinee inen and other "Dated 27th May, 1872. 
The machine consists of a pair of metal rollers pressed into close con- 





pa a strength ond toughness equal to the finest steel, and is not 
affected by oxidation. 
1605. C. E. Wauuis, Peckham, Surrey, ‘‘ Repeating or revolving flre-arms.”— 
Dated 27th May, 1872. 
oun addition and ; agai use of an external series of charge chambers 
to the ordinary revolver. 


Class 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 
1611, i Cc. Hoss, London, and J. M. Hart, London, “‘ Safes and other 
‘ertes, "Dated 28th May, 1872. 
me tee the safes or depositories are formed of series or layers 4 
plates of annealed steel, steel welded to iron, or hardened steel, the ed 
of which are d by d d channelled iron and the angles 
three angle pieces. These bodies and the doors are encased in paw teh 
formed of clay, clay earth, cement, or other matters. The surfaces are 
dovetuiled or otherwise connected to each other, and by hooks or loops 
to the metal. The surrounding ye of plicable doors are similarly pro- 
tected. This method of p ble to iron or steel used in 
other structt The sitories with spaces for traversing 
freely around and under them, and ta — y.they are ae into com- 
partments with separate access to keys and the locks are 
capable of being set variously in oa one to the other. The doors 
cannot be shut except by a oy. = and when shut and the key absent they 
must have been locked. locks are protected by locking, sliding, and 
seeking ees tes, and e a= for loose locks. Soft melal io ale provided, so 
that, in the event 0} bn being applied fraudulently to open the locks, 
that metal runs and fixes the movements, a sliding plate or plug also 
closes the keyhole, joe eng - on an gunpowder or other 
chemicals or other action through the keyhole. Provision is also made 
for ventilating the interior of depositories to p p and 
remove noxious gases or vapours, 
>. - Horsham, Sussex, “ Window sash fastener.”—Dated 29th 
lay, 1 
The novelty of this invention consists in the arrangement of parts 
which the act of shutting the window causes a stud on the outer ah 
come in contact with and lift an arm on the inner sash, by which « bolt is 
falling —— it prevents its return, and 
bstantially as described in the 














“* Recording low water in steam boilers.” —Dated 


May, 1872. 
chieet of this invention is to record b means of balls of different 
colours or other equivalents the level at w the water in a steam boiler 
stood, h. such level is below the proper working level. The 
= fters miemettc 

chamber near to and A dy AS pe. In this 
chamber is a float, which is counterbalanced by a weight. 
necting the float and weight passes over a 2S Se wots 
ote Conmeaiens weniin Se. In line with these holes are set of 
tubes containing balls of different colours or other equivalents. 


1686. J. Atkins, Birmingham, “‘ Metallic bedsteads, &c."—Dated 4th June, 
1872. 


This invention consists in extending the foot rail of the bedstead or cot 
one Sree See Se lve ot He aes, ae S 


a 


- 
es 


ed in a vertical e at a short distance beyond the plane in which the 
pillars at the foot of the bed or cot are situated ; or the foot rail may be 
situated in the same vertical as the pillars. In this case the end 
angle bar of the framing is in a plane nearer the head of the bed 
then the plane to Whe Be pila ese altel. The foot rail is con- 
nected with the pillars at the foot of the bed by means of tubular pieces 
eusying Junction pisces, and alee screw collars. In place of the 
valance, a from the top of the foot rail to 
below sacking, is su) by stretched between tw t 
the top and bottom ively of the rail, or the curtain is supported 
bya rod at the top of the foot rail. ~ 


pee ne ayy ey a friction by ape fs by adjusting 
eccentric pin of the driving wheel the contact can anda 
smooth and even motion of the sewing mechanism is o in 


and by connecting the said bar or 
Se Secale ts pent a nea ae 
as oblique slide ; by the feed lever a 






and other metals contained in the ore is then effected by some suitable 


precipitant. 
1616. J. H. Dennis, Liverpool, “Copper precipitate, dc.” —Dated 28th May, 


1872. 
me object here is to purify initate obtai 





cial coppe y 
the wet method, and to utilise some of tue mmetallic impurities von aa 
therefrom. First, Ay precipitate is washed with hot water to remove 
soluble salts. If it is desired to wash out Iphate of lead, salt 
is added, = ~~ washings are used over and over until’ they contain 





itate is washed with sulphuric or 





























been in a great measure the 


the i 
the i tion of this improved shape. 
1637, C. MosELey, Manchester, ‘‘ Condensing the vapours of coal tar naphtha.” 


tar naphtha ted in the man 


the 
pe = dh tid until the solution of sulphate or chloride is of sufficient 
strength to crystallise. Any copper which may have been dissolved is 


recipitated. wo the treatment described in this and the above first 


Bead, the precipitate is —at purified to be at once smelted into 
metallic — Thirdly, should there be sufficient silver to py fur 
extraction, t 

tion in a furnace, and afterwards dissolves out the silver by hot strong 
brine or hyposulphate of soda, the silver being precipitat 

and the copper finally byiron. Fourthly, to uce sulphate of copps 
the patentee dissolves the oxygen obtained under the above third h 
sulphuric acid. The silver and gold, or either silver or gold, vomain 
undissolved. 

1624. W. Hipett, Balsall Heath, Worcestershire, ‘‘ Annealing pots.”— Doted 


@ patentee oxidises the precipitate after the second opera- 


by =. 


29th May, 1872. 
The —- is aware that double = omg vd annealing pots have already 
but the bottoms of these have always been made flat or 


been 
re my cna the consequence has been that the expansion and contraction 


the metal has had such a fatal effect on these pots that although pre- 
nce of scale on the articles annealed 


ithin them, they are prevented from being adopted into general use by 





the brittleness on coi uent breakage = which they are liable. Now 
the inventor finds that t th and 

brittleness spoken of is reduced to a minimum by making the bottoms of 
the chambers of these double cylinder annealing pots round or conical in 
shape instead of flat or square ; and thei 


i expansion and 


to make 


pots described in the first part of 








P' d double cy 





Dated 30th May, 1872. 
This invention has for its object the condensation of the vapours of coal 
facture of india-rubber, and is a; — 
‘he wepeaes of napht 
by a pan or otherwise, and condensed ve 


surface condenser or other sui! means, 





Class 9.—ELECTRICITY. 
Including Electric, i, Se Aap, 
Electrical ical Apparatus, and Galvanic 
1596. H. Sam, London, “ Voltaic or galvanic oor '—Dated 25th 
mn, dn. 
First, to im; ements in voltaic piles |. 
FB aia ng Setdining eunatanh ena continued currenta of elec 
tricity, wath veuy itio wenke of aine, For this kinds of liquid 
derived from the animal eter ed as 


troughs, cells, or Sere sn. oubetl a 
ae catia which are porous. 
epee nae 1872. 


This invention consists in lng, tho poition of e electrodes of 
an electric lam: eS eee ith opposite sides of a 
toothed wheel ai ided diametrically, and ha’ reach helf insulated 4 

rotation of the cage ed pe ey 











6 66 ghee oO A odd ae 


First, 

around 
into a 
inserti 
50 as t 
a'so ma 
tity of 

in supp 
by a me 
allowin, 
misng t 
1604. R. 


articles n 
form of f 
Productio 























Dec. 13, 1872. THE ENGINEER. 407 
= les of each magnet being in reverse position. The several | their ob to connect one or more pieces of stuff or other material | screws are turned in such manner as to force the double levers outwards 
he ey revolve are successively t in communication with cent as samples by Arm, at the same time the address and | and these in their turn the dllding bese eaves the chase end towunas 
the coils on the ets, and an acenmula' of induced electricity is | name of the man and act as marks. ese labels consist | the type until the latter is locked. When it is desired to unlock 
effected by the mu action and reaction of the helices and magnets. of flat metal pipes, having apertures cut in the centre, so as the type the process is d, and the tion is com; When it 
or more whose apexes terminate in sharp points to admit of 


—. RA eee Putney, Surrey, ‘ Galvanic batteries.” —Dated 30th May, 


me iSblect of this i tion is to d greater constancy and 
endurance conjoined with power in a galvanic battery. 
3586. G. HasELtine, pony “* Printing telegraph apparatus.”—A commu- 
28th Noi yrember, £72, 


nication. —. 
The objects of this invention are ‘to mene) the Gosteehee resulting om 











the use of to-and-fro (positive and negative 
the use of a main and age at every station, czeopting at 
the station where the prinelpal instrument is placed, to to render 

changer capable of controlled vy an operator at any it on the 
line, ‘htc sa with the ova atl of a switch and 


flower” and the k: connected therewith relation to certain circuits 
and currents, and in an automic electro unison stop and shunting device. 


Class 10.-MISC@]LLANEOUS. 

Including all patents not found under the preceding heads, 
1566. P. Micnar.is, London, “ Stoppering bottles.”--A communication,— 
Dated 22nd May, 1872. a 
This invention relates to improvements on the patent granted to Jules 
Becker, 1869, No. 3065, and consista, First, in bn ey use of a y disc, or 

pad of cork or other suitable compressible material, marth 
sixth the length of the and of a greater Trcadith than the 
mouth of the ee over w r which it is is comproseet th the capsule described in 
the specifi 6 al being applied to retain it 
in its place. aa Praha pen nenrny = ry one oa sasteial $s is effected, and 
the bottles can be more opened than by the old plan. Secondly, 
to insure the above-mentioned ca; capanie ve fitting bottles of various diameters 





or irregular sha the flanges je side pieces are split in one or more 
arerny woo pr dny mm tee puted = Ay shape. Theinner edge of the 
ower ed eccentric to the sides and of a greater radius, 
the better ‘aa to various diameters. The sides of the ca 


may also be Fa and made to represent a design, trade mar! 
name. 


1567. P. MICHAELIS, fenton, “Capsule for bottles.”—A communication.— 


Dated 22nd May, 1 
This invention has for its ob; ey see for powenting the liquid in bottles 
from having a taste im to it by coming in contact with the cork or 


other stopper. This is effected by means of an internal capsule which 
may be of metal, such as Betts’ +. & or other suitable substance. This 
capsule is introduced into the bottle before the cork in such manner that 
the surface of the cork within the bottle is entirely covered, and thus tarts | 
from contact with the liquid. An in‘lia-rubber or other 
interposed in some cases between the flange of the capsule and th 
of the bottle to further prevent leakage. 
1569. 8. SanpeRson, Huddersfleld, ‘‘ Fire indicating apparatus.”—Dated 
22nd May, 1872. 
This invention has referenee to providing a ts wh 
whistle or alarum may be used in canton with the ee roar . 
apparatus for extinguishing fires, ——z y = Sanderson, age 
bt es 





Bn No. 1899. As for instance, a a = 
combined action of an electro- —~—t A. tt Or arrange- 
ments for use when thought Ndestrable for releasing a pe he alarum 
which are described in the provisional specification. 


1574. W. R. Lake, London, “ Process of. manufacturing sheet iron.”—A com- 

munication.— Dated 23rd May, 1872. 

A good article of ‘ht iron is taken and made into sheets. A sheet 
of this iron is then coated or otherwise omeey covered with icles 
of charcoal. Another sheet of iron is then laid nm this first sheet and 
in like manner covered on its upper surface with similar particles of 

charcoal, and thus continuously sheet is placed u sheet until a pack 
18 formed consisting of oe forty sheets. The are then 
and the pack is placed in furnace, Then around the edges of 
the pack wood which ho roughly soaked =e ¢ saturated with 
— . Then the mouth of the furnace is closed and a fire is 
made. x the iron has been subjected to the +4 of the heat, 
smoke, and of the furnace until each sheet = the pack has become 
Hy i, the pack is removed from the furnace and sub: 

mmer.” The sheets are then repack The pack is again 
subjected to heat, and after being ——— heated is removed and 
again subjected to the hammering or equivalent force. This packing, 
heating, and ens process is repeated four or five times, and the 
sheets are then finished. 
157 _= — Glasgow, N.B, “ Flexible metallic webs."— Dated 23rd 
ay, 

In making the improved metallic web, wire of any suitable metal is 
first wound intothe form of flattened helical coils, and these coils are then 
sees one upon the other successively to make up the required length. 

es joint the convolutions of one coil are inserted severally 
conan e ee of the next coil, and a rod or ag 8 wire is then 
passed the Lee ee of the coils so as to interlace with the interpene- 
trating parts of both coils. When the metallic web is used for conv 
moist matter ah is used from an opening in the bottom of w. 
the matter falls upon the web. A grating of wire cloth or perforated 
metal is applied against the bottom opening of the hopper, and is made 
tor across the opening so as to detach and break up the matter 
as it descends. 


1583. I. C. Jounson, Mayjield, pee Tyne, ** Portland and other 


cements.” —Dated 23rd May, 
This relates to a poor Ay chamber, through which the heat from 
Oo RNg 6 teemace be passed to ask een the exetentsh See Cho penpesn et 
ry’ 
1600. F. J. Cuzgesprovuan, Li l, “ Manufacturing oil seeds,” — 
A communicution.— Dated "Mth May, 1 ~~ ™ — 
The features of novelty which p38 this invention consist, 
First, in heating the crushed seed automaticall steam in a heater, 
around and outside the mulling bed. Secondly, the seed 





inserting into ‘the oil press. 

80 as to be aris by means of diagonal plate racks and studs, 

a'so making the plates of thinner m: 

tity of seed to be crushed at once, without ad additional 

= sup the plates of an oil on spring studs or rests, which 
s mechanical ment are withdrawn one a another, thereby 

KA wey byte upper plate to fall on the inserted cal thus econo- 

per 

1604. R. Irvine, Leith, N.B., and J. MackintTosH, Buenos Ayres, Angentine 

Republic, “* Paper ‘stock. '—Dated 27th May, 1872. 

This invention relates to the manufacture of paper stock from a grass 
grown in quantities in the Argentine Republic, and called by _ 
natives there inju. This material is firstly treated by boiling in 
closed pans, with a solution of caustic soda in sufficient wantity to 
remove the resinous and gummy aetne from the fibre, and the en 
so treated is afterwards tegra’ by es or otherwise, 
and the soluble constituents are well washed from _—_ so formed. 
The pulp is then Daag wee by means of chlorine or chloride when a stock 
for white paper is desired, or the stock may be used without previously 
undergoi a bleaching process when strong coloured paper, such as 
ordinary wn paper, is required. The stock thus produced will be 
found to be suitable for subsequent manufacture into papers, papier 
maché, or of any class of pasteboard or carton pierre as desired. 

1609. I. B. Harris, Fountainbridge, Edinburgh, N.B., “ Moulds for the 
production of india-rubber valves, d&c.”—Dated 27th May, 3872. 

During the of vulcanisin; india-rubber disc waboes and such like 
articles m being to secure the desired 
form of finished article ‘The invention consists to improvements in the 
production and use of these moulds. 

1640. F. H. Wennam, Chadwell, Essex, ‘* Achromatic object glasses for 
microscopes.” — Dated 30th Bay, 18 1872. 
BP . invention consists of an object glass composed of a series of lenses 
in three te cells. The ad lens is asimple double convex: 
the middle is a triple achromatic consisting of a double concave lens of 
dense flint glass of high dispersive power between two lenses of crown 
glass, the}foremost of which is a plane couvex and the posterior a double 
= ese lenses are cemented together with Canada balsam at the 
tact surfaces, which are of similar radii, The front lens of this object 
gus is a single lens made of a thickness suitable for correcting 
spherical aberration, and has the = ar t for it 
more or less from the oe the errors caused by the thickness 
of the covering glass Z. x, Object Front pave hems mado with 0 
triple back—a double staal ie and a triple t ve — terms meaning 
that each has its own correcting concave flint glass lens, 
cases a single front lens has been me Fae feature in this 
invention is that one concave lens of dense flint 
Scenes of eoown ghems, co Chet the and correction 
i in the series. By this invention superior object 
xlasses may be produced at a cheaper rate than heretofore. 
—, C. Bouvier, Paris, “Labels for stuffs, "—Dated 30th May, 











ted in any suitable or desirable form. 
3439. J. C. Moroax, H. MACAULAY, and F. W. Waive, Rotherham, York- 
qin” Vater wate peeeine. —Dated 18th November, 1872. 
cistens t» Cte cornpieto epeciiantion ana, THK, the tubr bular coupling 
ohana ener dal Comm 
ment or cistern 6 -— the 


., Sone, - the general rn ent ss substan- 
tially as , 4,5,6 and 6a. Thirdly, ——- 
ment of ¢ te apparatus, wabstantially as shown in Figs. 9, 9a, and 10. 
Fourthly, the a piston valve in combination with another 
or second valve /, substan as shown in Figs. 11, 12, and 13 y 
the method ter with a disc valve, 


of ate water waste 
substan as shown in Fig. 14. Sixthly, the method of a 
secondary d e of water to trap the y 
oe = ae , the method of 
ve by cul a 

pnt holding it back, substantially as shown in Fig. 16. 
2451. M. Gatiy, Rochester, New York, U.8&., “* Automatically arranging or 

y y nner Sorms for printing communications, é&e."—Dated 2st 

ugust, 


-— had Jacuaon fy J. B. Jackxsow, Shefield, “ Apparatus for cutting 


my yy bination and arrangement of 
ome why an 

mpage pe cing fe py a f irregularity in th ; 

rb Yn yy tee thouring 0 certain axsous in the 

ply OG FN is 
Sone defect in all oat hey the eatin existing machinery. 

1607. F. Warton and J. Jones, Staines, ‘‘ Machine for ing 

vay ay *— Dated 27th May. 1872. 

aes Reomtion siete 6 0 eave eaathinn Op nuts for 


This 
screw bolts, which machine cuts the blanks from the bar of iron, 
them, their ey yh 9 A 4 





end of which 54, 

oe elias Gee oun ad ‘ich is made fast to frame 

while the other is attached toa bar fitted to slide ve in suitable 
ides. At one side of the shears the frame has a vertical Over 
this ta set of hammers, by whose action the sides of the 
nut are These hammers are provided with dies of suit- 
able form to give the pes aS the sides of the nut, and move 
in and out simultan er the table. The said hammers are moved 


to and fro by vertionl Levers which have their fulee tn cress 19 
f of the said frame. These tu 
the tt Ws pede ar fe te guide bar in the centre 





The object of this invention is, First, to do emmy wth the ity 
of the use of movable types, either in forms for co ge printing, 
aa “Secondly, to ‘cuts apuains wie so rin ing tnatter | th 
ana, enable operators who are —_* er 

for press r ~~ ty to x5 fa ties at 
the same time, er in lines of types, dies, or matrices, for seas 
or to uce ‘ 





or stereotype mould, as the case uire ; 

same only at a distance if desired. e of this invention 

soe Sen, 2 eee ae aa it arrange and 
hab Iiphabets of dies, which orm 

im Eee fn. he material for « mould, ing with the com- 


ting, ei in arranging t; 
j= Formed by a S, Seated arrangement of Ay or in producing directly, by 
chanical means, a stereotype. 
1573. J. E. Rocrers, Smethwick, Staffordshire, “ Differential screw motion, 
.”"—Dated 23rd May, 1872. 


The inventor first takes a of round iron or steel of the required 
I and diameter, which is then turned, a collar being formed in its 
cen’ or thereabouts, Two threads are then cut, that is, one on either 


side o! the collar, and both running the same way, but being of different 
itches. Both of these threads are then fitted with nuts, which may be 
= tv pater A — on On the outside of one nut is cut a thread 
which runs in an op rection to the internal thread, and is fitted 
into a suitable part Pret the machine to which the motion is to be applied, 
proper allowance being made for it to work over the distance it may be 
ouived to travel. Onthe end of the main screw on which this nut — 
io bape or eeowed a collar, so that the faces of this nut lock 

collar at either end of the stroke. The other nut, which has no ae seteny 
motion, is kept from bee xy b round by a stud or key fitted into it. To 
work this motion a wrench is fitted to the end which runs through the 
nut threaded on the outside, and supposing the end collar to be down on 
the face of the nut, the wrench is turned so as to cause centre collar 
to be brought opposite face. By that time the other nut has 
Sate a direct movement equal to the difference of the pitches uf the two 


screws, The power 4 *5f-44,] collar loc! — > 
nut causes it to turn, and this being ‘threaded nyods sual tthe 
other nut is caused to moveat an increased ee of Lc 


pitches, the rest of the distance. ed the reverse 
way, the nut is brought back to its first or aw 
1580. a4 Beco, Preston, Lancashire, “‘ Water —e pent 23rd May, 


‘ 7 eee’ alee ~ side onan poy 24 hollow and oom indepen- 
ent e boiler and fire bars, e necessary fréedom for expan- 
sion and contraction. The hollow side bars are connected at their front 
ends with the feed pipe and yo 4 the feed water being conveyed 

through the furnace so as to e heat from the fire. sno side Sane de 
not obstruct the passage oa heat ‘to the boiler, being a level 
with the fire bars com: the grate. The ‘ents the hollow side 
bars are closed by caps, which are removed for blowing out by means of 
we _ pressure any incrustation formed in the hollowfside bars or 


1582. J. Mayer, London, “‘ Scissors, '—Dated 23rd May, 1872. 
The arms from their axes, and seen ene omy or vanced holding, are 


formed partly rigid and partly elastic, as - conn at their outer 
ends pane | fe or hinge j joints. The te of these 
the ating or ae ot Taiist cute cu or holding is 


= eftcted by by the pressure a3 So Rema e effect of the 

8 ese arms, ye ic an dogo! are broader towards 

middle, by which arg, party est an is voteincd. 

1585. W. R. Laxe, London, “ Blocks _~ paving.”—A cornmunication.— 
Dated 23rd er ah 1872. 

The purpose of is invention is chiefly to ye ~# vement blocks 


the slag from iron smelting furnaces, and ws a sui! treatment to 
render the pavement blocks made therefrom of 
pas and in other desirable, ly w 

heavy trafic. | Building and other jocks or pcos may alo be 
thade from this material by these improvements. re 


pad the hard and tough substance required is effected Dy adding silica 
and awe tar? in the many LS Se eS on 
making up for the en naturally existing or 
Ghar wade, countapadting the excess of ime theouin derived from the 
flux eh in the smelting. 


1587. L. V. Suwon, France, “ Blementary guns.”—Dated 24th May, 1872. 
This invention relates to a sham gun on the Chassepot —. 
intended for teaching’ children the the proper to of fire-arms. It is 
jay upon by the pivo' of the 
trigger, breech, hjtlow c eer ith lever, pin wi 
attached to cock, bayonet-holder, ~~? sabre, 
the parts being made of eheap metals and 
the gun were intended for warfare. 
1591. G. T. Bousriz.p, Brixton, Surrey, “‘ Combination tool for use in mend- 
ing machinery belts, dc.” —A communication.— Dated 25th a 5 1872. 
This invention consists cf a combination and a arrangement of several 
well known tools in one, in convenient form for Mo separate use of either 
one of the combinations, with the object main uce a belt-mend- 
ing implement for use in manufactories, but w: ch has other tools in 
combination adapted to other and quite different uses and Fy 
said combination tool has the general form and —— Deas 
pinchers or pliers, that is to ny, having a pair of gripping jaws co 
of handles or shanks. Instead, however, of these being pivoted 
ther in the usual w av, Gar are conn by a peculiar joint, which 
lows the jaws to be pose se and closed freely by the handles, at the 
same time provides for their being separated = from the Se. 
The handles are wrought into the forms of various tools calculated 
separate use, and these can be used more conveniently when the two pers 
are _" from one another than if they were permanently pivoted 
to er. 
1:93. L. A. Da Costa and T. Lawrie, jun., London, ‘“‘ Construction of 
traps, de.” —Dated 26th May, 1872. 
Constru traps, waste plugs, gulleys, or other outlets for water or 
other fluids, with an interior grating or perforated plate to arrest solid 
substances and to prevent the escape of foul air or Forming a 
double tar wd — by ae © cup sd tray yi “ten 
tra — ec’ or neutralising impure air or gases by provi a 
chamber 4 carbolic acid, or other disinfectant solid or 
fluid in commestion with the trap or drain. 
1595. F. Le Breton BepweE.u, Croydon, Surrey, “ Improved construction 
= buoy.” —Dated 25th ‘May, 1872. 
ee ee as consisting of a frame 
ona ich’connects together two or more floats of cork or metal, 
that serve to give it the requisite buoyancy. 
1597. A. B. Hovauron, Birmi “ Apparatus for locking-up or securing 
type, dc.” —Dated 25th May, 1872. 
A to this invention, ‘the frame or “‘ chase” empl 
tially of the same kind as that now tie the oebotes Lang AY rip or hol, 
fi the type in its desired tee em 
sliding bars working within the said hese in Ser nes cae 
and secure the type. Action is given to theso sliding 
levers, which are in their turn actuated w 
screws. She astion of the agpesabas in ante ad pope 





87; 
The labels forming the sudjec! of the present invention are metallic, 


placed within the vacant space in the chase, the said right and left-handed 


on 
oe and flattener operate above the table ; the 
pont slides within a hollow bar which carries 
the. said ch descends the flattener to the 
table and inside the oe low ide bar is fitted an adjustable 
rest or ompuees upon lies 
A bush is fixed in the seme of the 
ae srantientee opera Ted inching the blanks 
whose lower ju! pu 
steel plate firmly fixed within 
flattener rises a spri raises the w 
surface of the table, whence it is removed by a pusher into any suitable 
receptacle. 
1612. C. A. C. Ecxnnoup, London, “* Apparatus for supplying ink on a pen 
in a holder.” -- Dated 28th May, 1872. 
¢ nevelty is to give ink by atmospheric re out of the holder on 
to the pens by means of a two arm lever, which closes and opens a hole on 
the side of the holder, and a ide which directs the ink to the By 4 


There are two small holes in 6 tube, one at the top and the other a 
or pen end of the holder. 

ame, | H. B, Bartow, Manchester, “ Treating flbrows substances.”—A com- 
unication.—Dated 28th May, 1872. 


Tio tavention constete fn om fox ved cen 


machine which may 
be used to cause a continuous 


yarns and fabrics, also for and for tanning 

— and fur otherwise tres be fe . -F,- ye o "vinding 
ee jon ree uw em, in wind 

— be washed or dyed i as es skewers, 


e yarn 
also in a) obey eet metal Castiewenate 
slivers of wool, 
1614. A. M. Crarx, London, “‘ Engraving hine.”—A icati 

Dated 26th May, 1872. 
By this invention any given pattern or design may ied at an en- 
or reduced scale. The engra i ak ich is revolved 

by belt connection, is fastened in a die hanging in a vibrating beam, 

said beam being ey —_ > the — or pattern pin. The pattern 
and article to be cut are fi 
a suitable incli =r for so inclining the pattern 
and work being so united that both =i move in exactly the same degree 
and offer the same le of surface to the cs, ich pin and cutter res 
tively. Discs are a Ssults te coud dei, ich are jointly ro! 
and itudinally adjustable in equal d and means are pro 
to tof their being placed at cettabie’ iskenaes © apart. The screw 
which causes the joint rotation of the platforms is hung in a 
sliding boxes, so t it will accomm: itself automatically to the 
greater or less height of ‘he platforms during their tilting m sneiions. 


1620. J. Rrospate, London, “‘ Concentrating light for signalling purposes, 

oe LL A tube, straight or tapered 
6 em en! or 

on the “* bezil” or ofa bull'seye, the tube being of such a length as 

to direct the to 

whom the is directed is , 80 that if 

bape ane men position he know the direction or “ 
= aly vessel has to be steered, or recognise the 








aes BY K. Doria, Liverpool, ‘‘ Miners’ safety lamps.”—Datel 20th May 
This consists in inserting an oval, round, or other piece of glass in an 
opening formed in the wire gauze, the glass having a groove formed on 
its rim, Se = “tae by wire or other- 
wise, and if desired covered w advantages are (1) more light, (2) 
safety, (3) cheapness, (4) adaptability to lamps now in use. 
1626. A. Dawson and H. T. Dawson, Chiswick, ‘‘ Typographic etching and 
——— oe 29th May, 1872. 
a gp By tion a metal plate is cleaned, 
ened, and sbraded, and then covered with » compound. Tho 
esign is ’ produced in the coa point. e paraffin 
a —_h Pe is then melted, pe 3 left NL a the t are thus 
t the paraffin does not flow over the lines. its of the 
design are th ae built up by paraffin—the whole is fused 
tsar suka Sch Pala ep ue wih bes So 
D e gu a upon 
which is turned partly round for each line. 
1627. J. Garuercots, London, “ Making bricks, tiles, dc.”—Dated 29th 





May, 1872. 
pactness, simplicity, cheapness, all motions direct, no wires 
uired to cut clay into bricks, whereby uantities are spoiled by 
contact with stones and cind ee akpuneth tea 


ance in making a brick ; this does not. ‘nots The inventor avoid tous by apo 


by feeding directly into strong iron ids, ving pressure at 
a ces Good solid bricks be made even of very co: rse clay, 
which other es cannot make. Moulds he » grea 
litating the filling and discharging. The dou action 
enables e more than double the quantity of bricks in a given 
time than an: can, The motion gives great 
— th fine materials. y mou:ds can be used same 
time. By enlarging the drum 8, 16, 24, or more in r revolution, the 
a be large. The rev measures are 


oe ow themselves, HT. ith heavy goods 
large quan’ 
1629. H. L. ol Birmingham, “ Extracting nails, dc.”"—A communi- 
cation.—Dated 29th May, 1872. 
PR wad this invention the instrument consists essentially of two 
we, one 


of 

the second claw upon surface from which the nail, spike, or bolt 
is drawn, and serves as a fulcrum about which the t 
in withdrawing the nail, spike, dr bolt. In the instrument it is 

on, ‘The lever being eighty depressed the claws grip the heed of 

‘ er ws grip 

the Siler athe, and by the contin’ lever the instru- 
ment turns u the heel or fulcrum descri and or extracts the 


intoa ker divided claw, by which the extraction of the 
spike may be completed, and which may be used for raising sleepers and 
for other like purposes. 

1642. R. Favtxnen, London, “ Photographs and other prints for colouring. 


—Dated 30th May, 1872. 
This invention consists in prod by indentation a ened or 


ulated surface on eo other prints, and water colour 
} emo for the ion of tints thereon. For this peagene Che pase 
is either covered with a layer of emery powder or other suitable 
substance, and is then subjected to pressure, or the powder is on in 
the form of a paste. After impression the powder or paste 3 
or the paper may be pressed between engraved or rollers. 
parts of the print or drawing not required to be ‘ted may be covered 
with a sheet or film of any suitable material. 
1654. C. Turner, Lenton, Nottinghamshire, eencl aeeeees 
Slst May, 1872. 
The patentee scuds and cleans the skin or hide more 





been heretofore attained of walter pone eal 
~ Vy dp --+ygh 5 t  R of enciving ae 
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which are helically coiled round their axle, is pressed upon the skin or 
hide. 


1655. W. R, Laxx, London, “ Burning bricks."—A communication.—Dated 

~ 3ist May, 1872. 

This invention relates to improvements in continuous kilns, which are 
Seen sash, and. whew Slack ere petaaliy, steed Sor cerryiag, of the 

n when are or off the 
roles from the bricks by means of waste heat drawn tho the kline or 
compartments in course of being burned. 

1656. W. R. Lake, London, “‘ Metallic packing for making steam-tiyht 

joints.”—A communication.—Dated 31st May, 1872. 

This invention relates to an improved metallic Were for making 
joints in ders, and other apparatus for holding and conducting 
fluids, and consists in w a rod of copper, lead, or other compressible 
metal rolled or drawn into the form, so that the parts to be con- 
nected being forced against the of the packing, the same may be 
readily compressed to form between the packing and the surfaces between 
which it is compressed a joint impervious to air, steam, gas, water, or 
other fluid. ; 
3510. G. Hasevtine, London, “ Lever and screw press.” — A communica” 

tion.—Dated 23rd November, 1872. 

The said invention consists in combining with a sliding standard or 
standards, supported and guided in the press frame, so as to be void of 
lateral movement, a right and left or doubie screw shaft, supported in the 
sliding standard or standards, so as to be void of endwise motion, and 
thus hold these rative parts in their true working position, and 
avoid all lateral th: or strain. 

3559, E. Quapiixo and W. May, London, “‘ Machine for manufacturing 

metal tubes,”"— Dated 27th November, 1872. 

This invention relates to improvements upon machines described in the 
specifications of letters patent No. 1970, dated July 5tb, 1807, and 
No, 2294, dated 29th July, 1869. The inventors make the first pair of 
rolls with their bevelled inclined in opposite directions. In 
combination with the said first pair of rolls they use a spring presser 
plate or elastic roll armneet over the feed table. The stationary guides 

unged in small rotating bevelled collars. They 
construct the mandril with a longitudinal rib or feather and arrange the 
third pair of rolls on vertical shafts to operate in combination with the 
mandril and the rib or feather. These rolls, and also the rolls of the fifth 
pair, are supported in steps which rest upon india-rubber packing, and 
the said are adjustable laterally and vertically. The rolls ure made 
telescopic or in two halves adjustable on these shafts, and provided with 
ble washers or rings placed between them. Rotary motion is 
communicated from the driving shaft to the different pairs of rolls by 
means of connecting rods or Zz screws. With the rolls and other parts 
so constructed and arranged the said machine may be adjusted to make 
tubes of various sizes. 














THE IRON, 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE TURN OF THE TIDE: Favourable indications : Iron stronger 

in price—THE QUOTATIONS ON "CHANGE IN BIRMINGHAM 

_YESTERDAY—P1G IRON—FvEL: Very firm——AS TO THE SAND- 
WELL SINKINGS : Revived hope—SuCCESSFUL SINKINGS ON THE 
SHROPSHIRE SIDE. 

‘THERE is a decided improvement in the iron trade. The convic- 

tion that began last week to appear which led men to hold back 

from selling at the lowest Pewee has gained strength; and for 

most classes of finished iron from 2s. 6d. to 7s. 6d. higher than a 

‘week ago have to be given. At no terms short of those of the first- 

class houses were orders accepted that would require beyond the 

present year for their execution. Merchants have begun to ~~ 
out orders that for some time they have been holding back alike 
for the products of the mill and forge, and for goods made of those 
roducts, The expectation that there will be a further declared 
all before or at Christmas is now akandoned upon nearly every 
hand; and business is being done on the assumption that direct ly 
the year has turned it will be next to impossible to buy iron at 
present prices, Everyone is, however, proceeding cautiously ; 
and only the slight improvement in prices indicated can 
seoured, Week by week the — of makers will be improved 
by the gradual putting upon the market of more orders, Pigs are 
still easy to be obtained at quotations which ir to encourage 
transactions, but consumers demand further concessions, 

Pig makers, on their part, require concessions from the 

"eRe iey (Thursday) in Birmingh the galvani 

in Birmingham the galvanisers were very 
cmele get hee (singles) at anything within £12 15s, Their 
offers were accepted in only a few instances. The sellers were 
men who wanted enough specifications to carry on their sheet 
mills to the end of the week. For 24-gauge buyers are prepared 
to give a further £1 10s. than they offer for singles; but they are 
less successful in their efforts to purchase these thin gauges on 
their own terms than they are in resi of singles, for the makers 
of the former kinds are fewer than of the latter, and recently the 
advances upon those a were the most conspicuous. 


Good bars and plates and es were worth more than they were 
week by an a of 3s, 9d. per ton. 
Foreign and home were all alike stronger than a week ago; 


and the vendors of hematite stone were firm at their own quota- | req’ 


tions, resisting offers of considerable magnitude. 

Fuel cannot be moved from the existing prices; and the resolu- 
tion of the coke makers of the northern counties adopted on 
Tuesday in Sheffield, coming after the decision of the Staffordshire 
coal trade last week, has made vendors e. 

Hope and fear seem to be rapidly alternating as to the result of 
the trial sinkings at Sandwell. The recent circular of the 
of the company announcing unfavourable circumstances has now 
been followed ef one stating that a bore hole has been put down 
in the bottom of the shaft to the depth of eighteen yards ; that 
pd sp white coal measure sandstone ten in thickness, 

a seam of coal about Gin. in thickness un erlying i, and still 
under that fire-clay 4ft. Gin. thick. Enoouraged by this the 
Cirectoré resolved to put two additional lifts to the pumps (for 
the water has greatly accumulated during the suspension of work), 
and will continue the operations till doubt is removed as to 
whether or not the coal will be found by way of the shaft which 
has been sunk. 

Some trial sinkings at a place known as the Cape of Good 
Hope, a few miles from Bridgnorth, have resulted in the discovery 
of a valuable seam of coal 5ft. in thickness, Within two or three 
miles of the locality both coal and ironstone were worked some 
years ago. At the Trench, near the Lilleshall estate of the Duke 
of Sutherland, a trial boring for coal is being made through the 
Permian rocks, and confident hopes are entertained of the success 
of the enterprise. 

The improved tone which has come over the iron trade is 
perceptible likewise throughout the hardware branches. There 
are now more inquiries from home and abroad than have 
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+ | Nantyglo with Swedish rails. In the Aberdare Valley trade is 


DE — THE PACTORY | na the boiler canted, and 
tely tnequal it burst near the junction, scattering bricks | had awarded premiums of books to 
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LASGOW 
WORKERS AND THE FIFTY-QNE HOURS’ NQVENENT — CLYDE 


extensive busi was tr 





so animated, but the market continues firm. Tha stocks of iron | 


No. 1, 120s.; No, 3, 105s.; Carnbrae, No. 1, 110s.; No. 3, 98s.; 
Langloan, No. 1, 125s.; No. 3, 100s.; Calder, No. 1, 125s.; 
No. 3, 95s.; Glengarnock, No. 1, 112s. 6d.; No. 3, 99s.; Eglinton, 


week ending 7th December amounted to 12,911, an increase on 
those of the previous week of 1019, and greater than in the corre- 
sponding week of last year by 1943 tons. For several weeks— 
indeed, since the condition of the iron market began to improve— 
the shipments have been steadily increasing. There is still a great 
falling off in the imports of Middlesbrough pig iron at Grangemouth. 
During the past week they only reached 350 tons, and there is 
now a decrease on the year up to the close of last week of 
20,116 tons. Scarcely any improvement can yet be reported in 
the malleable iron trade, and a large number of furnaces are still 
out, most of the mills being at work on expired contracts. There 
has been a slightly improved demand for bars, but no great change 
in the trade is ex before the Christmas holidays. 
The coal trade is in a very unsettled condition. 
Meetings of the Fifeshire miners have been held, at which, 
resolutions were passed to. resist to the utmost the proposal by the 
masters to reduce the wages 1s. per day; and in one case, at least, 
the men have agreed to strike. | 
The factory workers in Dundee and Kirkcaldy are conducting an 
agitation for the introduction of the fifty-one hours per weck. 
The ces gpa ef gunpowder from the Clyde during the month 
of November amounted to 185,000 Ib., being more than 100,000 Ib. 
over the export of the corresponding month of 1871. The export for 
the eleven months is larger than for the previous two years. A 
— deal of machinery continues to be despatched to the West 
ndies, the shipments of the past week having been more than 
usually heavy. 
Shipbuilders and marine engineers are well employed, and the 
other staple trades of the country are in a satisfactory condition, 








THE CLEVELAND DISTRICT. 

(From our own Correspondent.) 
THE CLEVELAND |IRON TRADE.—THE STRIKE OF IRONSTONE 
MINERS—A CO-OPERATIVE MINING SOCIETY IN THE NORTH OF 
ENGLAND—ENGINEERING AND SHIPBUILDING—THE COAL AND 
COKE TRADES. 


THERE was a large attendance on Change at Middlesbrough on 
Tuesday, The tone of the market was again firmer. Very little 
iron is being sold for delivery this year. The few holders who 
can sell small quantities for immediate delivery are asking the 
following prices: No. 1, 105s.; No. 3, 100s. ; and No. 4, 95s. per 
ton. Buyers at last seem to think that they have held back 
orders long enough, and to doubt whether ‘they will obtain any 
advantage by waiting longer for the expected fall in the market. 
The demand for fuel is exceedingly heavy, and prices are fully 
maintained, 37s. 6d. and 40s. per ton being obtained for the best 
cokes, Agents — that next year the working of the Mines 
Regulation Bill will diminish the production of coal, and conse- 
quently have a tendency to strengthen prices. I hear that all the 
pig iron makers are very well sold for the greater part of next 
year, and that many of them are so far in arrears with their con- 
tracts that they will not complete the delivery of their shorts until 
about June. Under those circumstances it is difficult to see what 
buyers can gain by holding back orders. There is a good inquiry 
and every indication of a prosperous new year. <A fair amount of 
business is. being done in pig iron, No. 3 being sold at about 95s, 
per ton for forward delivery. There is a little more animation in 
the rail trade. Large orders are expected soon for Russia and 
America. Some of the other branches of the finished iron trade 
are quiet. 

According to the monthly returns of the Cleveland Ironmasters’ 
Association there are now 137 blast furnaces, 130 of which are in 
operation. There are no fewer than nineteen new large blast 
furnaces being built, most of which are in the Middlesbrough dis- 
trict. 

The strike of ironstone miners at Messrs. Bolckow, Vaughan, 
and Co,’s Eston mines has ended. 

The prospectus of a co-operative mining society indicates pro- 
gress amongst the miners of the North of England. The miners 
of Northumberland and Durham have resolved to have collieries 
of their own, and this society is the result. It is proposed to raise 
the capital in transferable shares of £5 each, and as soon as the 
uisite amount is raised measures are to be taken to secure a 
royalty, and to commence the work without delay. 
ngineering and pase (nema are in a satisfactory condition. 





On the Tyne, Weir, and Tees there is a vast amount of engineeri 
— on hand, and there are a large ber of st 8 perm 


The coal and coke trades, with very slight fluctuations, continue 
in a prosperous state, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


PRESENT ASPECT OF TRADE: The approaching end of the month— 
BoILER EXPLOSION — SWANSEA’ TRAFFIC FROM ABERDARE: 
Great decrease ; Postponement of the floating scheme—THE CoaL 
TRADE: Firm prices: Ferment amongst the colliers : Expected 
strike : Offer by the Monmoutishire men. 


THERE has been little cessation in general activity at the iron- 
works this week. Ironmasters complain that orders are falling 
short, and that prices tendered are too low to be entertained ; but 
beyond the partial stoppage of mills for turning out bars I have 
not seen any si pas ah to yield a tithe of the gloomy fore- 
bodings some of my contemporaries appear to have. In no case 
have any men been turned off ; employment of some kind or 
other is found for them, though it is pretty clear that the end 
of the ‘‘notice month” will witness some change in arrange- 
ments, of what kind it remains to be seen. 

At Cyfarthfa Works the men were busy this week with rails 
for Galveston, and at Dowlais American rails continue to be sent 
off in large quantities. Rhymney and Tredegar Works have been 
occupied with rails for Rio de Janerio, Ebbw Vale with « large 
and miscellaneous make for Mollendo, Geneva, and America, and 





active, and it is very evident that orders of some magnitude yet 
remain unexecuted. In bars there is not much doing. Plates for 
Rotterdam continue to engross one of the leading works 
at le: In tin-plate there is not much to be reported, 


the last from Cardiff to Nantes. A curious boiler explosion 
ocenrred jn the neighbourhood of Neath this week; the scene of 

one of the boilers connected with the engine whic 
drives the 





has fluctuated consideyab i 
bree mer sal at We ant obs, hat _I 
aay I : a . n the beginning pf the 


@ by the Al coalowners. 
er tone, and a pretty called la ms a return of the quantity 


ted at from 93s. 6d. cash to 96s. 6d. | It seems this has amounted to 200,000 tons. These figures should 


cash, and 97s, one month, Since then business has scarcely been | stimulate to —_— measures for restoring the traftic. 


The question of floating the river at Swansea is postponed. Mr. 


in store are rapidly diminishing, as makers are keeping up their | Hawkesley has reported the cost at £280,000. This sum the har- 

rices. The following are their quotations :—G.M.B. (at Glasgow), | bour trustees could not entertain at their last meeting, and so for 

‘o, 1, 100s.; No. 3, 95s.; Gartsherrie, No. 1, 125s.; No. 3, | the present it has been decided to borrow £50,000 for the purpose 

102s. 6d.; Coltness, No. 1, 125s.; No. 3, 192s. 6d.; Summerlee, od deepening the harbour and utilising existing dock accommoda- 
on, 


The colliers are in a ferment from one end of the district to the 
other, and in all probability the beginning of the year will usher 


No. 1, 107s. 6d.; No. 3, 97s. 6d.; Dalmellington, No. 1, 107s. 6d.; | in considerable disturbance. It has been reported that the colliers 
No. 3, 97s. 6d.; Carron, No. 1, 125s.; Shotts, No. 1, 120s.; No. 3, | have expressed themselves strongly against the union by which 
100s.; Kinneil, No. 1, 120s.; No. 3, 100s. The shipments for the | they are guided, but this is now denied ; and, as if to give a strong 


countenance to latter view, attempts have been made this 
week to extend the ramification of the union, and bring out down 
and ‘‘above ground” men into the ranks with the colliers. In 
Monmouthshire and various part of Glamorgan the men 
are resolved on striking, unless the masters’ notice of a reduction 
be rescinded. The latest “‘ resolve ” is quite in opposition to what 
I had predicted. My impression, judging from a long and inti- 
mate acquaintance with the colliers, was that the few weeks 
before Christmas would be thoroughly busy weeks of labour. 
Now the colliers say they will work as little as possible, so as to 
prevent any stock being laid in.’ 
An important, meeting of delegates from a large number of 
collieries was held at Blackwood on Monday, when it was resolved 
to send a circular to the colliery owners, requesting them to with- 
draw the notice of reduction, as it was undeserved ; but that, if 
they refused to do so, then to name a day when a deputation 
might wait upon them at Newport to discuss the matter in dispute 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

CHRISTMAS ACTIVITY—THE IRON MARKET—STATE OF THE HEAVIER 
BRANCHES OF TRADE—THE STEEL TRADE AND PRICE OF COKE, 
THE near approach of Christmasordinarily causes greatly increased 
activity in the majority of the Sheffield trades, and the present 
week proves no exception to the general rule which has prevailed 
duwing previous seasons. 

Iron is considerably easier, and prices are now on a: level and 
pretty safe business footing. Many English brands have become 
somewhat scarce, and Swedish makes are in exceedingly scan 
supply. Severalof the pry 2 magne houses who deal largely wit 
the Swedish smelters are being vexatiously disappointed by the 
non-fulfilment of contracts by the latter. Several consignments 
now due will not reach Sheffield for several months to come, owing 
to the dearth of charcoal and wretched roads in Sweden, There 
being a good demand for Swedish brands in this locality, the 
defection is likely to be the cause of much inconvenience, and, as a 
matter of course, is causing prices to stiffen considerably. Russian 
makes are in limited request, and at present the supply is not 
exceeded by the demand. The file] manufacturers remain well 
employed, and have plenty of work for their men for three 
months to come; the demand is nevertheless clearly slackening. 
The whole of the larger ironworks and manufacturing esta- 
blishments are busy, many of them having orders on the books 
calculated to furnish full work for six months hence, under any 
circumstances. Australian orders of some size are coming well to 
hand, particularly for the better classes of goods, and the foreign, 
— and Indian demand is well sustained on almost every 
side. 

The combination of the steel manufacturers seems to have had 
no appreciable effect ag the members of the Yorkshire, Derby- 
shire, and. Durham coke manufacturers, who held a meeting on 
Tuesday at Sheffield, and decided that as the demand was in 
excess of the supply, and having regard to the fact that the Mines 
Regulation Act will come into operation on January Ist next, no 
change shall at present be made in the price of coke. 
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Tue InstituTIon or Civit ENGINEERS.—The annual general 
meeting will he held on Tuesday, December 19th, at 8 p.m. 

Society or ENGINEERS.—The annual general meeting of the 
Society was held on Monday evening last, for the election of the 
Council and officers for the ensuing year, Mr. Jabez Church, presi- 
dent, in the chair. After the usual routine business of the meet- 
ing had been disposed of, the balloting lists were handed to the 


and I have not heard of any large make of anchors since 
an scrutineers, who ultimately reported that the choice of the mem- 


bers had fallen on Mr. Church, as president (who was thus unani- 
mously elected a second time to that position) ; Messrs. J. H. 


jhe explosion was at Melyn Works. It appears that the men were 
ae Mie “ ich | Adams, W. MacGeorge, and V. Pendred, as eee 


Eight other members of council were also elected. A. Wil- 


inery at the works, and were endeavouring to do 
so without stopping the work fing on within the mill; unfortu- | liams was re-elected hon.. secretary and treasurer, and Mr. J. 
i e strain on the steam pipe being | Walker was elected auditor. Jt was announced that the councl 


the following members for 
apers read by them during the past session, viz. :—Mr. EK. G. 
Barth . W. H. Fox, and Mr. H. Davey. <A cordial yote 


olomew, - 
to the president and council for the past 


goon A 
; to the diversion of coal traftic fi of thanks was 
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ys diverted since 1862, 


bd authorities of Swansea 


closed the proceedings, 
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EXPTOSIVE EXPERIMENTS. 


Ir seldom serves any good purpose to be mysterious 
about a matter which as ly fail shortly Stone 
known. Even harmless and beneticial things acquire a bad 
reputation by being shrouded in that mystery which 
generally accompanies mischievous designs, Thus it follows 
that while seekers of evil have their zeal stimulated in a 
search which appears likely to prove fruitful, the good 
and honest turn aside. We feel sure our readers concur 
with us in these sentiments ; still, as we have hardly 
accustomed them to the infliction of wise moral precepts 
without some direct practical bearing, we may at once 
observe that our Government officials have privately con- 
ducted some interesting experiments on explosives on 
rather a large scale at Weston-super-Mare. A pro- 
gramme drawn up and carried out at this stage of 
their proceedings by Mr. Abel and the Explosive Com- 
weeny Say on the subject of submarine blasting, 
could ly fail to prove valuable. The bearing of suc 
experiments our readers will perceive, would be at least as 
much manufacturing as warlike, and likely more frequently 
to aid in the ful vocation of constructing harbours 
than in the destruction of life and property. 

Nevertheless, since no public announcement was made of 
such experiments, and since the attachés of foreign Govern- 
ments were not allowed to witness them, there appears to 
have been a charm which required some official | “ hocus 

us” to work properly, and Mr. Abel, whom we were once 
ortunate enough to see exhibit himself most successfully in 
the character of a gun-cotton wizard, was not on this occa- 
sion allowed to exclaim to his audience, “See ! no decep- 
tion! no mechanique!” Why was this? We are glad to 
be in a position to state positively that on the occa- 
sion in question Mr. Abel and his colleagues did not 
imbrue their hands in any dark deeds, and that there was 
nothing malicious or immoral in the programme. This we 
wish our readers to understand at once, “ rather than wrong 
such honourable men.” What, then, is the explanation ? 
As one of our contemporaries has well remarked, “ virtue 
is often found in company with much eccentricity.” It has 
pleased our rulers to conduct some very useful and praise- 
worthy experiments under the veil of mystery. The results 
we are glad to be able to lay briefly before our readers. 

To make any fair comparison of effects produced under 
water, it is desirable that the water should afterwards be 
removed. Where the depth is considerable it is difficult 
to carry this out. Hence follows the value of a locality 
like Western-super-Mare, where a rich bottom of Severn 
mud is exposed at low tide, and at high tide covered by 
12ft. of water. Under these favourable circumstances 
were tested the relative powers of picric powder and 
gun-cotton, wet, dry, and nitrated, the in each 
case being 100 Ib. The crater formed in the mud bottom 
furnished a fair test of the power exerted by each explo- 
sive. We say a fair test, for nothing like accuracy can 


be expected where the bed of the mud may occasionally | coal. 


eg even in the Severn in certain places, not to exceed a 
oot in depth, so that the shock falls on the stone or rock 
beneath, while in others it has a full opportunity of regis- 
tering itself in an unlimited quantity of pure mud. Hence 
it follows that too much stress must not be laid on the 
dimensions of the crater produced. It happens ou this 
occasion, however, that the results were of an importance 
and significance that do not depend on details of measure- 
ment. 

Picric powder, speaking generally, produced apparentl 
nearly A spree effect as > Emerg AWe believe that this 
is the first trial of this description that this substance has re- 
ceived; and a few words as to its character may be desirable. 
“ Picric powder” is a compound containing a mixture of 
ammonium picrate, and saltpetre, Pa by Mr. Abel 
for the bursting charges of shells, for which purpose it has 
the recommendation of stren in action and stability of 
composition, combined with but little tendency to defla- 
grate when ex in an unconfined condition, and no lia- 
bility to be exploded by friction. As employed in the service 
the compound is granulated like coarse powder, eyes Fas 
ap nee suggestive of some form of sulphur, but brighter 
yellow in its colour. The picric powder ap) to have 
acted even better than originally promised by Mr. Abel; 
but we turn to the nitrated and wet cotton as of greater 
interest. 

We have said that a charge of 100lb. was in each case 
used. In the case of the nitrated cotton there was, in 
point of fact, only 601b. of cotton, the other 40 Ib. bein 
made up of nitrate of soda. This mixture was pro 
by Mr, Abel as offering a thorough and economical method 
of employing gun-cotton, because, exploded in the ordi 
way, the iene of gun-cotton are not completely oxi- 
dised, and the full power is therefore not obtained. 
More perfect explosion is achieved by the addition of 
a proportion of nitrate of potash or soda, and there is, 
—— for weight, a considerable gain in economy, y 

ially in the case of the latter substance being used. For 
manufacturing purposes this is important. The experi- 
ment with the wet cotton was, however, the most interestin 
and important of all. Wet gun- m has been ieee 
hitherto as totally nepitaploaive. Reogntly, however, we 
believe within the present month, it ¢ to Mr. E. O. 
Brown, of the Chemical nt, th 

explosion of gun-cotton effected by det 
any way prevented by the admixture of many foreign 


su -cotton might perhaps be of this 
kind of aaldion when in wa P This was mo chance 
— without scientific grounds. Explosion by flame 
oubtless depends directly on heat ; detonation apparently, 
although we must not altogether exclude heat from the 
ragged mainly depends on some nature of vibration. 

ater, we know, from its great specific and latent heat, 






renders the action of heat only possible after its actual 
removal. It might, however, be fairly questioned whether 
it would similarly interfere with vibration. Nay, from its 
absence of compressibility and elasticity, it might even be 
rgued that it would positively resist the escape of any 
ion, and so cause it to act more powerfully in the 
desired direction. This having been tested on a small 





scale at Woolwich led to the experiment that has for the 
first time been fairly tried at Weston-super-Mare, and, the 
result having been very successful, we are at once brought 
to the consideration of the probable consequences. 

‘Lhe great recommendation of ——_ and nitro- 
glycerine compounds up to this time been the facility 
with which they may be used with water tamping. Gun- 
cotton seems now likely to rival them, in a great measure, 
in this respect. It appears that at present either a disc of dry 
cotton, fired by an ordinary detonator, or else a decidedly 
large detonator, containing about 150 grains of fulminate, is 
necessary to explode a of wet gun-cotton; but while 
this may be, in some cases, inconvenient, it promises, at all 
events, the power of keeping submerged charges in greater 
safety, and where operations on a 4 scale are conducted 
the question is but little affected by it. On the whole, 
then, there is enough in this experiment alone to make ita 
matter of regret that the public, but more especially pro- 
fessional engineers, were not invited to attend, and we 
would express the hope that, on a future occasion—when 
public money is expended in a similar trial—that those 
who are, after all, most directly concerned may have the 
opportunity of witnessing it. 





GAS AND PEAT AS FUEL FOR LOCOMOTIVES. 


At atime when it is admitted by the chairman of the 
most important and largest of the railways whose metals 
are chiefly laid underground, that pecan + en either by 
improving the ventilation of the tunnels, changes in the 
combustible used, or the method of combustion, must be 
done to prevent the deleterious effects arising from the 
consumption of mineral fue] by the engines employed, our 
attention is but naturally attracted to a scheme which, in 
view of a pro by the General Council of the Depart- 
ment of the Seine for a railway in the interior of Paris, has 
been proposed by Mons. Paul Charpentier for driving 
locomotives by gas. 

There are numerous stringent and somewhat restrictive 
conditions in the report to the Council by Mons. Callon, re- 
ferring, amongst otherthings, tothe durationof the —-_ 
of the trains at the stations, which is limited to thirty 
seconds, the radii of the curves, the power of rapidly 
starting and stopping, and especially the necessity of 
avoiding any emission of smoke, and insuring the con- 
densation of the steam during the whole underground 
journey. Besides the conditions thus laid down, the 
remarks made by the Coun cil further go on to state “ that 
the use of the ordinary locomotive is impossible, its 
smoke and steam would be insalubrious and intolerable, 
that the burning of coke would be too expensive, and that, 
though it would give off a less dense smoke than coal, it 
would be even more insupportable ; and that the sul- 
phurous acid and carbonic oxide, all other conditions being 
alike, would be found to exist in greater quantities when 
this last-named fuel was consumed than in the case of raw 


It would appear that various propositions have been 
made to meet these objections, and to comply with the 
requirements of the Council. Amongst a, that of 
having locomotives of far ter power than the neces- 
sities of the traffic demand, the funnels of which might be 
closed during the underground part of the journey, and the 
steam pressure got up at the stations, where, we presume, 
there would be better ventilation, by means of a fan or blower. 
Mons, Charpentier in his proposal also refers to the system 
in vogue on our own underground lines of closing both the 
chimney and ash pan of the locomotive with the result 
certainly of the non-emission of smoke, but, however, with 
the uent one that the boiler is during that time 
doing little, and that the engine is being driven by the 
steam generated and stored in advance, a circumstance 
which clearly indicates the requirement of an evaporatin 
surface of a larger area than would otherwise be neoded 
for the effective work done. He further states, and our own 
experience corroborates his testimony, that in spite of all 
this the engine driver on our underground lines is fre- 
quently obliged to disobey regulations, and to use the blast 
and open the ash pan whilst running in tunnel, and he con- 
cludes with the dictum that, as in these engines the con- 
densation obtained by discharging the steam into the 
water-tank is but partial, this attempted solution of the 
real difficulties is incomplete and of bad economy. 

Mons. Charpentier p , in the application of gas to 
the generation of steam, that it should be produced at fixed 
points on the line, and carried on the engine-tender in a 
compressed state, and gives it as his opinion that such a 
a would admit of the entire suppression of any pro- 

uction of smoke and any discharge of steam, and also permit 
utilisation of the heat set free in combustion. 
The fabrication of the he considers should preferably 
take placeat the terminal stations,and with reference to what 
he economic gas, he states that itis made in brick retorts 
somewhat of the form of small high furnaces with grates 
supplied with a weak current of blast at a low pressure, to 
which is added a variable quantity of steam. The heat 
produced in the preliminary transformation of the coal 
into CO, is primarily almost entirely utilised in trans- 
formin is CO* into carbonic oxide, and then to de- 
composing the injected steam which thus forms a mixture 
of carbonic oxide and pure hydrogen of great heating 
power. Force pumps would transfer this gas to the engine 
tenders at the commencement of each journey. ons. 
pene vd does not definitely decide as to the pressure 
at which he would use the gas, and speaks of compressing 
it—and here is an item of expense—from one to twelve or 
fifteen atmospheres ; in fact, however, he leaves the question 


the complete 





quite open as to whether it would be more advantageous 
to em Se ep tenders, with the being but , 
slightly compressed, or er ones with it at a 
higher pressure. These tenders, of either character, he | 
would construct of plate iron, coupling them to the engine; 
and as it is possible that the interior pressure would rise hi 

he advocates the cylindrical shape, with a thickness of 

of a quarter of an inch, which he calculates would be fully 
sufficient for a strain of, say, six atmospheres. To the 
tuyere of combustion by which Mons, Charpentier proposes 


to replace fire-bars, he would convey the gas in an india- 
rubber tube, and the iron tuyere itself © welt pierce 
with, say, twenty holes, across which, by a plate of sheet iron 
concentrically bolted, admission of theair could be regulated. 

It will be seen from this arrangement that the actual 
er ago of gas -— air are entirely — — umes the 
engine driver. ere are arrangements for forci 
into the tuyere of combustion at a steady, oul pusate, 
and the results of that combustion are di through 
water, which aids to maintain the pressure ; so that even 
if they by chance, which, says Mons. Charpentier, is in prac- 
tice an actual impossibility, should contain any smoke, their 
passage through the regenerator could not possibly leave 
them at their escape composed of anything but carbonic 
acid, nitrogen, and steam. In advocating his p 
Mons. Charpentier comes to the conclusions, first, that by 
his system smoke would not — that all the steam 
leaving the cylinder would be condensed, and also that 
there would be no necessity for blowers, Secondly, that 
perfect combustion would be obtained under continuously 
equal pressure of the gases consumed. Thirdl pew 
suppression of the back pressure due to the bi i 
the piston, which he estimates at even 30 per cent. of the 
pressure ; and hence, of course, a better application of the 
motive power. 

There are certainly great difficulties in the way of fully 

ing out the details of a scheme of this character, but 
we do not see anything absolutely impossible in it, while 
the comfort to passengers who are compelled to travel on 
underground lines would, in the event of its being success- 
= eveloped, be unquestionably very greatly promoted. 
e give on the next page an elevation, partly sectional, of 

Mons. Charpentier’s pro engine and gas tender, with the 
connecting apparatus between them, the whole of which 
appears to us sufficiently simple and effective. In fact, we 
certainly incline to the opinion that, the possibility of 
making cheap gas being proved, that of effectually a | 
it in the tender being also demonstrated, the feasibilit 
is self-evident. Time 


driving locomotives by its agen 
t the idea of lighting a 


was, and not so very lo 
train with gas was, if not ed at, deemed a some 
chimerical proposition. Cooking with gas was also sneered 
at ; but both these are inly now accomplished facts, 
and it may be that the gas-driven locomotive does not 
loom so far away in the future as some may imagine. 

Turning now to the consideration of the other fuel with 
the name of which we have also headed this article, we find 
that, in his “ Traité Complet de La Tourbe,” publi in 
Paris 1870, Mons. Ernest Bosc gives a comparative state- 
ment of —- made at the Epinal Depét of the 
Eastern Railway of France, both on stationary and loco- 
motive engines, with coal and fuel, from which we 
abstract the following :—“The result of these experiments 
is that whilst it takes about one and a-half times (by weight) 
as much peat as coal to obtain the same effective yet 
there is a considerable economy in using the former, 
the fact that whilst the ton of coal costs, say, 36f., the ton 
and a-half of peat comes only to 18f. or 20f., or 
thirds less.” And these proportional results seem, according 
to the report made by the railway officials, to have been 
maintained equally with locomotive as with stationary 
engines. There are other advan’ which the same writer 
enumerates in his treatise by saying :— 

“ (1) That it is easier stowed than wood. 

“ (2) That it does not give off sparks, so often the cause 
of great fires in the neighbourhood of railways. 

“(3) That it gives out more flame, and, from lighting 
easily, a high pressure can be quickly raised when necessary. 

“(4) That the heat produced is more regular and con- 
stant, and from there being no formation of clinker on the 
fire-bars, which so frequently interferes with the of 
the air necessary for combustion, the management of the 
furnace is easier. 

We think that to these may be added another very im- 


‘portant one, which, if the authorities we have consulted be 


ae Sa ed by the poe th yor tee 
viz., that the steam power required in consuming 
wood, coal, or coke, for creating a blast, is much greater than 
what would be needed for peat; indeed, one American 
writer, Mr. James Hodges, of Montreal, _ this down 
as being equal to a gain of 20 per cent. additional power. 
It occurs to us to mention here, and it is a very important 
question for the consideration of manufacturers and 
parers of this fuel, that one of the points most demandi 
their attention is, that of avoiding, so far as may Nad 
admixture of sand or earthy matter being cut with or 
remaining in the turf ; for, if this be not carefully guarded 
against, in spite of all other arrangements, clinker, result- 
ing from this sand melting, will surely be f and thus 
one of the very greatest of the advantages whi "7 | 
sibly be urged in favour of peat against mineral be 
utterly lost. Besides this question of ne Se is 


paratively little value, 
coke from light surface turf Will often be found to con 
less than 10 per cent. of ash, whilst that 
turf of the lower strata contains from 20 per cent. to 
30 per cent., or even more. Indeed, it would that 
the absolute —y  E of the best turf 
little inferior to that of kiln dried wood, but 
kiln-dried turf it is superior, whilst the specific 
power sometimes surpasses it. 

ing now to the question of how far coked 

be used for locomotive purposes, we or 
opinion is, that it would be difficult to obtai 
form at a price which would allow its use, but, 
other hand, if it can be produced at a reasonable 
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the carbonised shape, then we should have a fuel of won- 
derful quality. In the work by Messrs. Morin et Tresca, 
“Des Machines & Vapeur,” it is stated => 


pared, peat coke has an almost metallic and 
clear ring of hard wood coal. But we apprehend that the 
method employed for such a carbonisation y Rae) oe 
lien a ro — different : 
the ordi one of piling it in heaps charring it as 
Sool bs ceieed. It does not, however, follow that be- 
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RAILWAY MATTERS. 


THE Great Western Railway Company, although no reply has 
leen received to the memorial recently addressed to the directors 
on the subject, have intimated, through the inspectors of the 
yvurious districts, that the wages of the porters, pointsmen, guards, 
and other persons in their employ will shortly be raised. 

Tue last rail has been laid of the Burlington, Cedar Rapids, 
and Minnesota Railroad, on the extension to the Iowa River 
{south of Iowa city), which completes the*Muscatine connection. 
‘yains are now running the entire length. This is a valuable 
» dition to the main line, as the country through which it runs 
is very productive and populous. 

Axout twenty tons of chalk fell near the Abbott Cliff tunnel of 
the South-Eastern Railway (Shakespeare’s Cliff) early on Tuesday 
morning. A staff of men was immediately despatched from the 
Dover station, who in a very short time clea‘ the line of the 
rubbish, thus eters, any delay to the traffic. A few tons of 
chalk again fell at East Cliff during the night. No further damage 
to property was caused. 

Ir is said that there is a purpose to consolidate several new 
American roads, so as to make one continuous line from Indiana- 
polis, Ind., to Lincoln, Neb.—viz., the Indianapolis, Bloomington, 
and Western Railroad, with its extension to Keokuk Bridge, 
across the Mississippi river ; the Missouri, Iowa, and Nebraska, 
under construction and nearly completed, from Keokuk across 
Iowa to Nebraska City, on the Missouri ; the Midland Pacific Rail- 
way, completed from Nebraska City to Lincoln, the capital of 
Ne ‘a, and under contract to be tinished to a con ion with 
the Union Pacific Railroad, near Grand Island, not far from Fort 
Kearney. 

CoLoNEL YOLLAND reports that the collision that occurred on 
November 2nd betweena passenger anda goods train belonging to the 
Great Western Railway Company, on the Eastern V: section 
of the Monmouthshire Railway, near Mill-street station, Newport, 
in which thirteen passengers have complained of having been 
injured, and the guard of the passenger train was ed 
down in his van and slightly hurt, could not have taken 
place if the traffic had been worked on the absolute block system. 
The Colonel is not sanguine enough to suppose that any repre- 
a of his will induce the directors to cause it to be intro- 
duced. 

LizvT.-CoL. C. 8. HurcHinson reports that the collision which 
took place on the 26th November at Hednesford station, on the 
Walsall and Rugeley branch of the London and North-Western 
Railway, between a passenger train and engine with some wagons 
attached to it, was caused by gross negligence on the part of the 
shunter in not ascertaining whether the overdue passenger train 
had arrived before deliberately turning a shunting engine right 
acrossits path. The occurrence of this collision affords another 
proof, if more were wanting, of the necessity of interlocking the 
points of blind sidings with the main line signals, so that the 
mistake of a careless shunter or others may not compromise the 
safety of the public. 


WE learn from the Valparaiso and West Coast Mail that the 
Legislature is about to consider a plan Pp by Messrs. Clark 
and Co. for connecting Valparaiso with the Argentine Republic 
by railway. The original idea of Messrs. Clark and Co. was to 
connect their line with that of the Government at Los Andes, but 
the almost positive certainty they have acquired of the inability 
of the —— and Valparaiso Railway to provide accommodation 
with its single line of rails for the increased traffic that would 
necessarily flow to it from a Transandine line has induced them, 
without prejudice, however, to their primitive plan, to order a 
preliminary survey for a line, entirely independent of the State line, 
to Port Cochrane (Quinteros). The proposed route of the new line is 
from the Andes to Alicahue hacienda, and thence along the valley of 
the Ligua river, doubling the central range oppositeto Port Cochrane. 


CapTAIN TYLER has reported to the Board of Trade on the acci- 
dent that occurred, on the 5th November, near the Arthington 
Junction, on the North-Eastern Railway. In this case the 8.35 
p.m. passenger train trom Leeds for Thirsk came into collision, 
shortly after leaving the Arthington station, with an empty 
wagon which been moved out of a siding a quarter of a mile 
on the north of the station. Five of the passengers who were 
travelling in the train have complained of injury. The driver and 
fireman were shaken, but were only off work fora few days. A 

tch in the per + way department, who was at supper 
with his wife and child in an old station building on the west side 
of the line, was killed, as the engine destroyed the building. 
His wife was injured, but his child escaped unhurt. The only 
conclusion that can be confidently stated in the matter is that the 
accident might have been prevented if there had been better 
arrangements—even a locked hasp and staple, on the check- 
block, properly secured—for the protection of the passenger 
lines at this spot. A safety point has very properly been added 
since the accident to the west siding, but more is required. The 
crossover road, and safety and siding points at this spot, as well 
as at the long siding on the north of it, should be worked from 
suitable cabins and interlocked with signals. 


THE report of directors of the Madras Company states that no 
nerease had been made to the length of its lines during the 
six months ending the 30th ef June last, but the mileage worked 
over was 832 as compared with 819, the average of the correspond- 
ing half of 1871. e Neilgherry branch had made satisfactory 
progress, and the chief engineer reported that nothing would be 
wanted at the end of this year towards the completion of the line 
except the iron girders from England, the last of which was des- 

itched, vid the Suez Canal, on the 2nd of November. The two 

idges over the Hugery and Cheyair rivers were delayed by the want 
of iron cylinders, which had not been delivered by the contractors. 
Nothing could be done without them in regard to the former bridge, 
but considerable progress had been made with the masonry piers 
of the Cheyair Bridge, some of which were completed. The 
masonry, which was of Nirjee limestone, was reported as in every 
way excellent, the foundations being laid on solid rock, The new 
central station had been virtually completed, but it had not yet 
been opened for public use in consequence of the proposal to in- 
crease its convenience and usefulness. The new superstructur 
for the Palar Bridge had been nearly completed, and all the im- 
portant bridges had been protected where the least doubt existed 
as to the safety of their foundations, 

_ THE London and South-Western Company propose to go to Par- 
liament for—first, an extension railway, one mile and one furlong 
in length, in conjunction with the London, Brighton, and South 

Company, from the Landport station at Portsmouth to the 
waterside at Portsea; second, for connecting lines between the 
Ascot station on the Staines and Reading line and the South- 
Western main line near Farnborough and with Aldershot, and 
between Egham and Wraysbury stations. The ane also pro- 
pose a ——- railway, one mile and three-quarters in length, be- 
tween Wraysbury station on the Richmond and Windsor line, and 

Egham station on the Staines and Wokingham Railway, in order 
to shorten and improve the route between Windsor and the latter 
railway, including Ascot and points south and west of it, and a 
Junction railway, eight miles in length, from Ascot station on the 
Staines and Wokingham line, passing through Bagshot and Cam- 

ge Town, to Blackwater on the South- rm Railway, and 
connecting lines, five miles five furlongs in length, between the 

Frposrd Ascot and Blackwater Railway with the company’s main 

¢ near the Farnborough station, and with the Aldershot, Farn- 
ham, and Alton branch near the North Camp station. The 
rs are desirous of carrying out arrangements with the South- 

eastern Railway Company for the use, on fair terms, of a portion 
of their line between the Blackwater station and Aldershot, and 











in that i an considerable {portion of new railway might be 
wi 


NOTES AND MEMORANDA. 


A SUGGESTION has been put forward in America, that owt 
wires be extended to all the lighthouses on the coast, and that a 
system of signals be arranged to be exhibited from the lighthouses 
to give notice to passing vessels of approaching storms or changes of 
wind. 


Ir is said that some 60001b. or 7000Ib. of Australian gold, 
recently coined by the French Mint, proved so brittle that all the 
oy could be easily broken, and had, therefore, to be remelted. 

his is attributed to the presence of a small percentage of anti- 
mony and arsenic, extremely diffcult. of removal, elements which 
are known to produce a similar effect in all metals or - 
subjected to the molecul hanges ‘induced by the action of the 
dies in the coining press. 

Messrs. Kk. H. Scorr aNA Wm. GauLoway lately presented a 

aper before the Royal Society, in which it was stated that out of 
colliery explosions during the years 1868—69 and 1870, 48 per 
cent. were related to barometric ch , 22 per cent. to hot 
weather, while 30 per cent. were not attributable to either of these 
causes. An opinion is expressed that a due attention to the t 
of air passing through a mine, reference being made to the baro- 
meter and thermometer for that purpose, will perhaps do much to 
avert explosions in coal mines, : 

AccorDING to the Journal of the Franklin Institute L. 
Erckmann contributes the following information, which may 
be of interest:—If thin sections of plant preparations are 
laid over night in an aniline red solution they will be 
thoroughly coloured. If these sections are then washed with 
water the nitrogenous parts of the same will retain the red 
colour, while the non-nitrogenous pertions will give it up. In 
making such preparations, it is to observe t the aniline 
eye should not be too concentrated, me: the image seen 
in the microscope w and show no shading. 
This treatment is of some value in Daag ep | such prepara- 
tions, inasmuch as the image will show + contrast. As the 
red rays have but little action upon silver iodide, a itive 

rint will show very dark in the nitrogenous portion and much 
fighter in the others. 

Dr. Sresurcer publishes the following methods for soldering 
iron and steel :—If large and thick pieces of iron and steel are to be 
joined, sheet copper or brass is placed between the perfectly clean 
surfaces to be united, which are then tightly wired together. The 
joint is covered with wet clay free from sand, and dried slowly 
near the fire. When the mud is dry the joint is heated bya 
blast to a white heat and cooled, suddenly if iron, slowly if 
steel, When brass is used, it requires less heat, of course, than 
copper. For objects of 2 moderate size hard brass solder is made 
by fusi eight of brass and one part tin. Soft 
brass solder is com of six parts brass, one part zinc, and one 
part tin. For soldering small iron or steel articles a hard silver 
solder composed of equal parts of fine silver and malleable brass is 
used, the mass being protected by borax. Soft silver solder differs 
from this only in the addition of yy part tin. Very fine and 
delicate articles are soldered either with pure gold or a gold solder 
composed of one part gold, two parts silver, and three parts 
copper. 

Wir the exception of 10,000 tons of refined sulphur derived 
from the Roman mines, all of that material obtained from Italy 
comes from Sicily, and is exported ina crude state. The total value 
of the sulphur is nearly £1,040,000, not including the export duty 
of 8s. per ton, which is paid by foreign buyers. There are about 
19,000 workmen ongag in this industry, 5000 miners and 14,000 
operatives employed in transportation, refining, &c. The carry- 
ing of the sulphur from the mines to ports of embarkation furnishes 
labour for 20,000 additional workmen. The iron drawn fron Italy 
and the articles made therefrom represent annually a value of 
£800,000, The production of the foundries does not exceed 22,000 
tons. The total product is but one fifth of the entire amount 
consumed in the country. Lead and zine are derived almost 
exclusively from Sardinia. Their extraction requires 10,000 
workmen, and quantities to the value of £480,000 are produced. 
The lead ore is argentiferous, but the silver is found in extremely 
small amounts. The zinc is exported to Belgium and England. 
The quantity obtained yearly reaches 60,000 tons 

On October 14th and 15th last a brilliant aurora borealis was 
observed in Paris. At Brest, at 10h. 34m. on the evening cf the 
14th, the magnetic storm burst. M. Sureau, who was at the time 
closely watching the needle of the galvanometer, which was gently 
oscillating between 2 deg. and 3 deg., saw it leap suddenly to 
25 deg. All the working apparatus was suddenly attacked, and 
all the sounding machinery instantly set in motion, making a 
deafening noise, while the electro-magnets were strongly excited. 
It was also remarked that the currents acting on the telegraphic 
wires of Brest were directed from west to east. During October 
16, 17, and 18, the disturbances in the Se became general 
throughout France and probably through the greater part of 
Europe. The telegraphic service in France was thrown into com- 

lete disorder, necessitating the forwarding of the telegrams for 
Ttaly through the mails. ese perturbations, which lasted three 
days, were, says Les Mondes, of a totally different character from 
those of the 14th and 15th of the same month. They were nothing 
more than instantaneous contacts, derangements analogous to 
those produced by mixing the wires; there were no longer the 
prolonged contacts and well defined waves which accompanied 
the polar auroras. With the disturbances throughout nearly the 
whole of Europe appeared violent storms with thunder and light- 
ning, which, in connection with a great barometric depression in 
Spain and in the south-western portions of the Continent, together 
with an exceptionally chilly temperature, have been remarked as 
extraordinary cosmic phenomena, 

Amone the prizes lately awarded by the Academy of Sci 
there is one of the Monthyon foundation, for statistics, which has 
been won by M. Potiquet. This gentleman has formed a complete 
catalogue of the ages of the’ academicians since the foundation 
of the institute in 1795, the periods at which they were 
named, and their mortality. A similar work of much greater 
extent had been ey: some thirty years ago by the late M. B. 
de Chateauneuf, who had taken into account all the learned 
academies of Europe ; but this immense task, which he did not 
live to finish, was necessarily incomplete from the difficulty of 
finding many dates upwards of 200 years old, and other elements 
of importance. This work, nevertheless, such as it is, furnishes 
us with an interesting table of mortality of men of letters and 
science, which, compared’ with M. Potiquet’s of the same 
nature, and that of the great French statistician De Parcieux, who 
only considers the duration of life in regard to tontines, yields 
results very favourable to the studious class. The following 
figures show the probalities of life for such persons at different 
ages :— 

















Ages. Chateauneuf. | Potiquet. De Parcieux. 
Years. Years. Years, 
At.35 324 334 31 
» 40 2¢ 30 274 
» Of 25} 26 24 
» 50 21) at 204 
» 95 18} 18 17 
» 60 15 15 14 
» 65 Oh Ot ll 
» 7 9 9] 
” 75 7 7 
» 80 6 5 5 
a ae 44 4! 34 
» 90 3. 2 2 














From this table we may gather a confirmation of a remark already 
made, viz., that literary and scientific pursuits are rather 
favourable to longevity than otherwise. According to it M. Thiers, 
now 76, would still have seven years to live. 





MISCELLANEA. 

A NEw bridge over the river Nene at Peterborough was on 
Friday declared open by Mr, Ward Hunt, M.P. 

An American paper states that an eminent New York tailor is 
engaged in perfecting a new style of bullet-proof garments, 

Tue Raleigh, wooden-sheathed iron ship, building at Chatham 
Dockyard, will be ready for launching abeut the end of January. 

A COMMENCEMENT has been made at Chatham Dockyard in 
repairing the Marlborough gun lighter, which was so seriously 
ym | through one ‘of the ‘‘ Woolwich Infants” falling into 
her, 

Owr1ne to insufficiently in the deliveries of iron at Chatham 
Dockyard of late, the two iron composite gun-vessels now building 
there—the Zephyr and the Ariel—will not be launched as soon as 
was expected, 

THE Viceroy of Egypt, it is stated, has notified his intention of 
removing the restrictions upon travellers proceeding up the Nile. 
The river will shortly be opened at least as far as the first cataract, 
and the Nile boats are departing as in ordinary seasons, 

A coMPANY has been organised for working the Soumah iron 
minerals in Algeria, The new company propose to erect blast fur- 
naces on the spot, as well as to export the Soumah minerals to other 
countries, rian iron minerals have for some time been in con- 
siderable favour. 


A DISPATCH from Detroit, Michigan, states that on the night of 
the 25th November, Professor Watson, of the Ann Arbor 
Observatory, discovered a new planet in the constellation of 

tis right ascension is 65 deg. 25 min. ; declination, 
19 deg, 34 min. north. It shines like a star of the tenth 
magnitude. Its motion is nearly parallel with the equator. 


TuE work of restoring Rochester Cathedral, under the direction 
of Sir Gilbert Scott, and from a fund belonging to the Dean and 
Chapter, proceeds a) The exterior of the east end is now 
nearly finished, but the new stained-glass windows have yet to be 
inserted. The exterior of the north transept has been taken in 
hand. Many of the traces of long neglect or barbarous patching 
and blocking up are now gone, and more will follow. 

PRESIDENT GRANT in his message says “‘ it is evident that, unless 
early steps are taken to preserve our navy, in a very few the 
United States will be the weakest nation upon the ocean of all great 
Powers. With an energetic progressive business people like ours, 

netrating and forming business relations with every part of the 
| soe world, a navy meng | enough to commend the respect of 
our flag abroad is n or the full protection of their rights. 
I recommend careful consideration b: Congress of the recommen- 
dation made by the Secretary of the Navy 


Ir having been found that inconvenience and danger to shipping 
arise from torpedoes being p! with the wires in the river by 
the Royal Engineers near Chatham, the corporation of Rochester, 
after ———— have sent a deputation to Mr. Cardwell to 
represent the matter fully. They had an interview with Mr. 
Cardwell at the War-office, and the subject was laid before him. 
He promised to give it his prompt attention. It is thought that 
the torpedo operations might be carried out in Yantlett Creek 
quite as well as in the river. 

A New and important process of ‘*tinning” by electricity has 
been brought into ful —— in Birmingham. By this 
process any metal, it ap , but zinc, can be coated with a very 
white metal of great brilliancy, of which tin forms the principal 
elements, The precipitation is effected as in the electrotype 
process. It is the intention of the company to tin in this way 
plates of iron and steel, and to use it as the layer upon which 
silver may be deposited, so that in ornamental articles, if the 
silver wear off, a pure white surface shall be still presented to the 
eye. 

THE Leeds Mercury reports that within the last few days Mr. G. 
E, Street has paid an official visit to York Minster, and made a 
careful inspection of everything that had been done in the way of 
renovation, Mr, Street gave further directions as to the rebuild- 
ing of the clerestory walls and other matters requiring present 
attention. During the past week the masons began rebuilding 
the second half of the clerestory wall in the east side of the tran- 
sept. In taking down the wall it was found to have been built in 
anything but a substantial manner. Inside the wall there had 
been filled in loose materials without any cement, and the strength 
of the wall was consequently impaired. The same remark applies 
to the west wall. The roof on each side has been boarded, and 
almost entirely covered with lead. A portion yet remains to be 
oo, but the lead cannot be fixed until the clerestory walls are 
rebuilt. 


THE Inverness Courier says that a steady progress is being made 
in the operations Poy to the opening up of the Brora coal- 
field. The water in the main shaft is now reduced by about 200ft., 
only 30ft, still remaining to be poured out, and in a week or two 
more all will be ready to commence underground work. Two of 
the miners made a descent on Monday into the shaft, and alighted 
on a gallery some feet above the present level of the water, where 
they were able to pursue their explorations while the pumping 
was going on in the usual way. A staff of menis also employed 
clearing out an old shaft on the opposite side of the river, while 
another party are boring in the neighbourhood. Miners’ cottages 
are in course of construction, and altogether the signs of life and 
activity around lead one to feel that the idea of Brora becoming 
the centre of a coal-mining district is being rapidly realised. 


THE New Haven (Connecticut) Palladium has the following :—- 
**On the evening of the 24th November, between 7.30 and 12.30 
o'clock, were counted about 250 shooting stars, of which over 
three-fourths eradiated from Gamma Andromedx. These meteoric 
bodies evidently form a part of what was formerly called Biela’s 
comet. In 1846 that body was seen to divide into two comets, 
which in their next return in 1852 were 1,250,000 miles apart. 
Since that time neither portion of the comet has been seen, 
though their third passage of the node should have occurred 
about six weeks ago, Astronomers have been suspecting that it 
had entirely gone to pieces, and that it would not again be seen. 
Sunday evening were seen, as above stated, about 250 fragments 
of the comet, A larger number of observers would probably have 
been able to count 700 or 800 in the time named. The process 
of breaking up has evidently been going on a long time. Mr. 
Herrick saw, in 1838 (December 6th), quite a number of the frag- 
ments, though he then did not know that they had any connection 
with this or any comet.” 

THERE is now a proposal to construct spacious docks at Milford, 
_ their accessories, a. - the designs of Mr. H. te 

e engineer, so as to e Milford a great passenger port. e 
landing and embarking there would save much delay and avoid 
the dangerous and disagreeable portion of the passage between 
Liverpool and Queenstown. During the past year it is estimated 
that nearly 400,000 o- made the passage to and from Liverpool 
alone and America, being an increase of 80,000 over the year 1871. 
These figures give some idea of the increase of steam communica- 
tion between the two countries. The haven of Milford has great 
facility of entrance and departure. The Great Eastern steamship, 
it is alleged, entered the harbour drawing 29ft. of water at dead 
low water of spring tides without a pilot, and when brought to an 
anchor there was sufficient width of waterway to allow her to 
swing round with ease, and that in a land-locked position. Among 
the supporters of the project for making Milford a mail packet 
station are Lord Kensi M.P., Lord Lieutenant of the 





nsington, ’ 
county of Pembroke, Mr. T. C. Meyrick, M.P., Admiral Stokes, 
Messrs. Gibbs, Bright, and Co., Clews, Habight, and Co., Mr. C. 
Gilpin, M.P., Mr. Charles Reed, M.P., Mr. C. W. C. Hutton, ex- 
Sheriff of London, Sir Daniel Gooch, M.P.; the other Great 
Western directors have also agreed to support the project, 
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APPARATUS FOR DRIVING SCREW PRESSES BY STEAM POWER. 


DESIGNED AND PATENTED BY MESSRS. MAW AND CO., BENTHALL ENCAUSTIC TILE WORKS, BROSELEY. 


Fic, 1, 





Messrs. Maw anp Co., encaustic tile manufacturers, of Ben- 
thall Works, Bioseley, Salop, have recently designed and patented 
an invention, of which we give an engraving, for driving the 
te screw presses used in making tiles out of pulverised clay 

y the method known as the dry process. It is necessary to pre- 
face our explanation by stating that this process requires an 
alternately long and short blow on the part of the press, i.e., the 
steel box is filled with powder when the press is at its highest ele- 
vation, the screw is then run down till the die rests upon the 
compressed mass, it is then raised a short distance, and by a short 
final blow the process is completed, and the tile is lifted out of 
ag ey means of a lever. 

‘ig. 1 is a perspective view of the automatic apparatus, by 
hich manual labour in working the fly-wheel is Be ses the 
main feature of the invention being the action of two friction 
pulleys attached to the same shaft, but brought alternately in 
contact with the opposite sides of a bevelled pulley connected 
with the head of the screw pin. A is a bevelled wheel connected 
with the shaft F by double ‘‘ feathers,” allowing the latter to rise 
and fall through it with the upward and downward motion of the 
screw, and supported on each side by friction rollers. Bland B2 
are bevelled pulleys furnished with india-rubber friction tires, and 
attached to the shaft G, which is driven by means of the fast and 
loose pulleys E and D, the shaft G with the pulleys attached to it 
having a slight lateral movement through the bearings in which it 
works. C is a cam or di by means of the tooth wheels 
M and N to make exactly one revolution, whilst the press is per- 
forming one complete operation. The surface of this cam (see 
enlarged front view, Fig. 2) is so formed as to present three dif- 

ferent levels of projection, i.e., the parts of the circumference A A 
are the most poneeen, BB is the next level or step, and C is 
the lowest. The cam C is made to act upon the shaft G by means 
of a lever I and small friction roller J, which is connected with it 
by a slot working in a groove in the boss H, and the lever I also is 
connected at right angles by an arm to the weight K. When 
the cam Cis so placed that the small friction roller J rests on the 
intermediate level B (Fig. 2) the two friction pulleys B1 and B2 
are equidistan’ from the bevelled pulley A, neither being in con- 
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jecting surface A, Fig. 2, in contact with the lever, the friction 
pulley B2 is brought in contact with the bevelled pulley A, and 
the fly-wheel and screws are driven downwards ; before, however, 
the blow is actually delivered, the medium level of the cam B, 
Fig. 2, comes in contact with the lever, and the bevelled wheel A 
is set at liberty, and the wheel has time to rebound until the 
smaller projecting surface of the cam at A comes into action, 
bringing the friction pulley B 2 again into contact with the pulley 
A, and causing the press to deliver its second and shorter blow, 
after which the cam having revolved until the lower surface C, 
Fig. 2, comes me the lever, the action of the weight K brings 
the friction pulley B 1 to bear upon the pulley A, and the fly-wheel 
and screw are made to rise to their original position. It is evident 
that according to the sous surface of the cam C and the pro- 
portionate speed at which it is geared to the shaft G, blows of 
either equal or varying length may be given as the process may 
require, and the action is made to correspond in a remarkable 
manner to that of manual labour in working the press. A stud O 
is attached to the fly-wheel, which comes in contact with the 
buffer P on the upright Q, to prevent the overrunning of the 
press, and also to facilitate the return blow. R is a catch which 

olds the wheel in its place when not at work, and is lifted at 
the moment the press is started by means of a cord attached to 
the handle 8S. 

Messrs. Maw and Co.’s invention also includes an automatic 
as by means of which the material is filled into the box 
and the tile discharged from the die, but this being only appli- 
cable to their special object is not represented in this engraving. 





THE BOILER EXPLOSION AT BERMONDSEY. 


Most of our readers will remember that a boiler explosion of a 
very disastrous character occurred in Bermondsey on Wednesday, 
November 13. Two men were killed and nine others injured. 
The circumstances attending this explosion were somewhat pecu- 
liar. We are indebted to the courtesy of the Manchester Steam 
Users’ Association for the drawings from which the engravings we 
give above were copied, and which speak for themselves, It would 


tact with it, but when the cam C revolves so as to bring the pro. | be impossible, however, for any engraver to reproduce with accu- 





- 


racy the scene of ruin wrought by this explosion in a populous 
part of a great city. Thanks to Mr. Lavington Fletcher, engineer 
to the Manchester Steam Users’ Association, we are bled to 
supply his valuable report on the explosion :— 

e boiler, which was seventeen years old, was of the Cornish 
type, having a single flue tube running through it in which the 
fire was placed. Its length was 30ft. ; its diameter 6ft. 6in. in the 
shell and 3ft. Gin. in the furnace tube throughout its entire 
length, while the thickness of the plates in the shell was 
seven-sixteenths or }in. and in the furnace tube jin. generally, 
though the plates at the crown of the furnace tube at the 
front end were seven-sixteenths of an inch thick, and in some 
other parts five-sixteenths full. The fittings of the boiler in- 
cluded a float water gauge, as well as a glass water gauge. Alsoa 
mercurial steam gauge, and two open lever safety valves which 
had a diameter of 3p;in., and were loaded, when the weights were 
at the end, to a pressure of about 60 1b. on the square inch, that is 
to say, if the facing of the valve bore over its entire surface, but if 
not the steam would insinuate itself between the seating and the 
valve, and thus, by enlarging the area on which it is acted, lower 
the blowing-off pressure. 

The boiler gave way in the furnace tube, the erown of the tube 
collapsing downwards from one end of the boiler to the other. 
At about the middle of its length the tube was completely 
flattened, but the fire bridge appeared to have arrested the pro- 
gress of the collapse in its course toward the front end of the 
boiler, so that over the fire-grate the bulging was not so severe a8 
elsewhere. The flattening was so great at the centre of the tube 
that it severed at one or more of the ring seams of rivets, when 
the flat ends, losing the longitudinal tie of the furnace tube, were 
unable to resist the outw: pressure of the steam thus brought 
to bear upon them, and were wrenched away from the shell, 
snapping asunder the three diagonal rods by which each of them 
were stayed. The rush of steam and water consequent on these 
fractures carried away the furnace tube and other fragments, 
leaving the cylindrical portion of the shell with both its ends 
blown out, lying like a huge trunk or pipe within a few feet of its 


original position. 
"This explosion may be attributed simply the weakness of the 
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furnace tube, a cause that has proved productive of explosicns in 
+o many other cases, The furnace tube, which as already stated 
was as much as 3ft. Gin. in diameter, by 30ft. in length, and made 
of plates three-eighths of an inch in thickness, was not strength- 
ened with flanged seams, encircling hoops, or any other approved 
means for preventing collapse, and thus was unfit for the pressure 
of 60 lb on the square iuch to which the safety valves were loaded, 
or even for 35 1b., at which the boiler was stated to be worked. It 
ap that the engine was standing at the t of explosion, 
and also that it had been at rest for ten minutes before, having 
been stopped for the purpose of putting on a strap to one of the 
pulleys tor driving the machinery. There is no reason to conclude, 
however, that this led to any excessive pressure, as it is stated 
that the safety valves were blowing not only when the engine was 
stopped, but for some time before, so that it may be concluded 
they were :free in their action, which subsequent examination 
seemed to corroborate. It is true that if the safety valves were 
blowing violently the pressure of steam might have been raised a 
few pounds, but a boiler should not be worked up to a few pounds 
of its bursting point, so that this explosion may be attributed 
simply to the inefficiency of the boiler for the pressure at which 
it was worked, 

At the inquest the first witness, who was the maker of the 
boiler, went through the usual tade enunciated on those 
occasions, stating that the boiler was quite safe at the pressure at 
which it was worked, and, indeed, at a higher one, being fit for 
60 Ib., and that the explosion was due not to weakness of the fur- 
nace tube but to shortness of water. He considered that the tube 
could not have collapsed had it not been hot, and it would not 
have been hot had it been covered with water. If the tube were 

hot, then when cold water was let in an explosion would 
take place. Both he and his partner were of opinion that the ex- 
losion arose through shortness of water. After two persons have 
Ce killed and nine others seriously injured from the explo- 
sion of a bad boiler, it is difficult to speak upon such 
evidence with calmness. Yet such evidence is always repeated 
by interested parties at every inquest, though its absurdity 
has been shown over and over again. his is the more to 
be regretted in this instance as the boiler making firm 
who offered this evidence are in considerable practice. 
Advertisements ef their boilers are to be seen at nearly every 
railway station ; they are well known, and have long been esta- 
blished. A short time since one of our members having a boiler 
made by this firm, wished advice of the association as to its con- 
struction. As may be expected, such makers thought any help 
from the association for the protection of its members totally 
unn , and were persisting in their old-fashioned practice of 
making boilers for high pressures with manholes fi with the 
antiquated internal covers instead of with suitable raised mouth- 








pieces, 
Fortunately evidence of another character was subsequently 
offered at the inquest. An inspector of the Board of e, who 


evidently understood the subject, directly contradicted the state- 
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ment of the boiler maker, and said that he did not consider the 
explosion to be due to shortness of water but to weakness of the 


furnace tube. That so far from there being, as the maker had | 


a) 





said, a margin of strength, the boiler had long been working on the | 


verge of destruction, adding that the plan of strengthening furnace 
tubes with hoops should have been adopted in this case. 

The jury returned a verdict of “Accidental death,” coupled 
with the recommendation that ‘all land steam boilers should be 
subjected to governmental or other strict supervision at certain 
periods, and that a certificate should be hung up for everyone to 
see, stating at what pressure it was safe to work the boiler.” 

It is impossible in the limits of this report, or indeed by any 
written description, to convey an adequate impression of the 
havoc occasioned by this and many other explosions. Photo- 
graphs may give some general idea, but the devastation to be 

lly realised must be witnessed. Yet it is desirable that as 
faithful an impression as possible should be given of the ruin 
occasioned, as it is —— that were it fully understood steam 
boiler explosions would long since have been prohibited. In this 
case 'the whole works were reduced to a perfect wreck, A 
considerable portion of the furnace tube, measuring about 12ft. or 
15ft. in length, was thrown into a railway company’s yard, 
flying over a public roadway in its course, as — ¥ as over a 
row of outbuildings forming part of the station. Fortunately no 
one was standing on the spot where it fell; had there been a 
group S there several of them must have been killed. 
The shed in which the boiler stood was wholly destroyed. 
One fragment of the roof, which was made of corrugated 
sheet iron, was thrown to a distance of 170 yards, where it 
lodged in a tree at the back of a dwelling-house. Another 
fragment, which was of a triangular shape, being 2ft. Yin. 
long by 18in. wide at one end, tapering to a point at the 
other, was thrown further still, the point digging into the ground 
like a pickaxe. This garden was used as a drying ground, 
and a woman was spreading out the clothes when the piece 
fell close by her. Bricks were shot to great distances, some 
deeply indenting a chimney stack 150 yards off, and others being 
thrown as far as 180 yards. A gas meter which stood in a corner 
of the engine-house was blown to a distance of 110 yards, where it 
lodged on the top floor of a high building, smashing through some 
wooden louvre boards in effecting an entrance. A dwelling-house 
alongside the saw mills was demolished, two of its sides being levelled 
to the ground. Two women in one of the lower rooms were buried in 
the ruins, but the joists or rafters appeared to have so fallen as to 
—- them, so that they had a wonderful escape. In another 

welling house a large portion of a flagstone crashed through the 
window of the kitchen, and fell close by one of the inmates. The 
loose bricks and other débris, which were scattered like grape shot 
around, did considerable mischief. A man walking along the public 
highway between the saw mills and the eee apy me! 's yard had 
his shoulder dislocated and his leg broken, while a boy in the same 
street received a compound fracture of the skull, from which he is 
not expected to recover ; in addition to which a girl, also passing at 
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the time, was seriously injured. The engineman was killed on the 
spot by the movement of the boiler shell, while in addition seven 
workmen were buried in the ruins of the works and so severely 
injured that they had to be taken to the hospital, where one of 
them died shortly afterwards, 

Those who are brought face to face with the details of these 
catastrophes feel inclined to ask whether the doctrine of “‘ laissez 
faire” may not be pushed too far, and whether the liberty of the 
individual may not in some cases be purchased at the expense of 
the public? The cause of all the loss and havoc narrated above 
was the use of a bad boiler, and it may be asked whether it is 
not an abuse of liberty to allow a single individual to use such a 
boiler for his own ends at the peril of those living around him 
or those passing by on the highway, all of whom, being 
totally ignorant of their danger till awakened by the 
explosion, are unable to protect themselves. Mr. Hick’s 
measure would punish the owners of such boilers by committin; 
them for manslaughter, but would wait un lives h 
been sacrificed. Unless therefore the mere passing of Mr. Hick’s 
bill should act as a magic spell to charm careless boiler owners 
into ways of carefulness, a sacrifice of many innocent lives would 
be required to float the measure, whereas competent inspection 
would put an end to these catastrophes at once without needing 
an offering of several lives as an entrance fee, These catas- 
trophes are not accidental : competent ion would — 
them : and the question may therefore be put, why are they not 
prevented ? 





Gas IN THEATRES.—The inhabitants of London have learned 
how to appreciate the advantages of for the fu and it is 
as difficult for them to understand the prejudice wh 
its early introduction as it is to the aversion of their 
fathers to the introduction of railways. Nevertheless, among the 
curious records brought to light = = become the great 
topic of the day is one that tells us how the residents in Grosvenor- 
square persisted in the use of oil lamps until 1842. A year later 
the Haymarket Theatre was lit with wax candles, but in that year 
gas was employed, Mr. Benjamin Webster paying £500 to the 

roprietor of 1 the building for the privilege of introducing it. Gas 

been used in theatres so far back as 1817, when Covent 
Garden, Drury Lane, and other establishments used coal Lag In 
1820 the proprietors of Covent Garden tried oil gas, w they 
caanihebool on the premises. In 1828, however, this _ 
produced serious disaster, for the fe exp and 
persons were killed. The theatre itself was fort closed at 
the time, having been shut for a week in order that alterations 
might be made in the gas. ite ate See 
at the English Opera House, where Kean perf Shylock by 
the light of wax candles. pL ee wnt Drury Lane thought 
it desirable to appease the public anxiety by issuing an announce- 
ment that no gasometer was to be found on their premises.— 
Northern Daily Express, 
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SOCIETY OF ENGINEERS. 
December 2nd, 1872. 
Mr, JABEez CHuRCH, President, in the chair. 

THE following paper, on ‘‘ Continuous Railway Brakes,” was 
read before the Society by Mr. W. H. Fox :— 

The author’s object in reading the following paper is to lay 
before the Society such information as will promote discussion on 
a subject which has only lately received a share of the attention 
which its importance deserves, To do this the author does not 
deem it necessary to trace the history of continuous brakes, as he 
is of opinion that the object in view will be best attained without 
unduly increasing the length usually allotted to papers of this 
kind, by dealing with our present requirements only. He there- 
fore proposes to consider the conditions that continuous brakes 
should fulfil ; the amount of retarding force necessary to apply to 
a train to stop it in a given distance when moving at a velocity of 
sixty miles per hour ; introduce the question of wood versus cast 
iron blocks ; and finally to describe and point out the advantages 
and disadvantages of the chain, hydraulic, atmospheric, and 
electric brakes, 

At a meeting of this kind it is perhaps hardly necessary to 
show the great advantage that would accrue to the public and 
railway companies in the saving of life, time, and property, by the 
adoption of brake power that would give those in charge of a train 
—whether running as “‘local” or long distances—such command 
over it as to insure its stoppage, whatever its speed, when required, 
in a few seconds. In the author’s opinion the question is one 
which should now receive the serious attention of Parliament. 
Railway companies should no longer have a ‘choice in the matter, 
but be compelled to have fitted to every locomotive and carriage— 
whether passenger or goods—such brake power as would, on an 
emergency, be capable of reducing them (in ordinary weather after 
the brakes are applied) from a speed of sixty miles per hour on 
the level to a state of rest in a distance not exceeding 220 yards 
(one-eighth of « mile). No one here perhaps will —— that 
such a result and requirement may be obtained, but the author 
will nevertheless lay before you the calculations an1 tables he 
has made. : 

Our first consideration, however, should be, What are the 
conditions that a brake should fulfil? and, on giving this, we 
are surprised to find them so numerous, and of such a kind 
asin most instances to add considerable difficulty to the subject ; 
and it is no doubt owing to these requirements to some extent 
that railway companies have been hitherto so slow in adopt- 
ing a continuous brake system. In the author’s opinion the con- 
ditions are as follows, viz. :— 

1. That the engine-driver having charge of the motive power of 
the train, it is necessary that he should also have charge of the 
retarding power. 

2. That it is necessary for every carriage in a train to be fitted 
with a brake capable of being efficiently applied by the driver, 
whatever its distance from the engine. 

3. That it is necessary that the brake apparatus be capable of 
heing applied from the tail end of the train as well as from the 
engine, and that the brake act automatically in case of the train 
breaking away. 

4. That the amount of brake power applied to the locomotive 
and carriages comprising a train should be as nearly as possible in 

roportion to the weight of each, so that in the event of a train 
Be in two the relative power required for each part shall 
remain the same. 

5, That the application of the brakes shall require but little exer- 
tion from either guard or driver. 

6. That if the brakes on one or more carriages become inopera- 
tive, such failure shall not interfere with the working of the 
brakes on the remaining part of the train. 

7. That the pressure be applied to the whole of the blocks 
instantaneously, and be capable of being increased or diminished 
at the will of the driver or guard. 

8. That it is necessary that the brake allow of any portion of 
the train being slipped. 

9. That the coupling of carriages indiscriminately shall in no 
way affect the working of the brake. 

10. That the brake shall be devoid of complicated parts, or any 
attachments that would easily get out of order or require extreme 
care on the part of railway servants. 

1l. That the application of the brake blocks shall not be 
attended with pressure on one side of the axle only, at the expense 
of the other, and so tend to uneven wear. 

12. That the pressure on all the wheels of a carriage shall be 
the same, and, as an additional precaution against vibration, the 
brake blocks shall cushion on air, metallic springs, rubber, or some 
other material of an elastic nature. 

13, That the brake apparatus be in no way liable to get out of 
order by sudden atmospheric changes. 

Should the above conditions be fulfilled, they would, in the 
opinion of the author, meet all the requirements of railway 
brakes, and render them practically perfect. The next 
question which demands our attention is, what retarding power 
is necessary to be applied in ordinary weather to a train of a 
given weight, moving at the speed of sixty miles per hour 
(88ft per second) that it may be brought to a state of rest in 
220 yards? The author’s object in making the following s:mple 
calculations is to show hereafter by comparision how far theory in 
this case agrees with practice—an important consideration, and a 
course which he suggests should always, if possible, be followed 
in papers of this kind. Let us suppose the train to consist of 
engine and tender weighing, say, 50 tons, and ten carriages, 
weighing when full, on an average, say 10 tons each, thus making 
a total weight of 150 tons. Now the work accumulated in a 
moving body is equal to the square of the velocity in feet per second, 
multiplied by the weight of the bodyin pounds, and divided by 64°33, 
Calling, then, theaccumulated work x, we have x = ax eon 

ITO 
= 40,445,340 foot-pounds. 

When the train stops the work of friction will equal the 
accumulated work, and as this is to be the case when 660ft. have 
been passed over, after shutting off steam and applying the brakes 
we have—ealllng y the coefficient of friction— + 660 = 40,445,340, 
ory = 40,445,340 __ 61,280 Ib, = say 27 tons = 1S per cent. of the 

WO) 

whole weight of the train, and being the total amount of resist- 
auce made up of that due to the atmosphere, <c., and brakes. 
But the coeflicient of friction for wrought iron or steel tires on 
the rails, in ordinary weather, and when the wheels are skidded, 
is also about 18 per cent. of the weight of the train ; it therefore 
follows that the retarding force required to stop a train moving 
at a velocity of sixty miles per hour is equal to the utmost we can 
obtain by means of friction, without resorting to sand or other 
artificial means for increasing the adhesion of the wheels, 

The next step in the calculation is to ascertain the time occu- 
pied by the train in passing over the 660ft. (see table appended) ; 


in thls case we have :— 5 = 30 miles per hour = mean velocity= 


44ft. per second .’. “ = 15 seconds = time. 


If we disregard the resistance due to the atmosphere, as it will 
not amount to more than 3 per cent. in this case, and even less for 
lower velocities, and distribute the retardin ng force of 27 tons 
throughout engine, tender, and carriages in the ratio required by 
Condition 4, we get :—Weight of engine and tender = 50 tons ; 
retarding force = 18 per cent = 9 tons; weight of carriages, 100 
tons ; retarding force = 18 per cent = 18 tons. If we divide the 
9 tons for engine and tender over the driving and trailing wheels 
of the former and the four wheels of the latter, we have 1‘12 tons 
ot 1 ton 280 Ib, for each, and treating the carriages in a similar 


manner by dividing the 18 tons over the forty wheels, we have :— 
“45 of a ton, or 1008 Ib. for each. 

The above retarding forces of 1°12 tons and ‘45 ton for each 
wheel of tender and carriages respectively, if obtained by means 
of friction generated by pressing blocks of cast iron or wood on | 
the tires of the wheels, will be, as you are aware, but a small frac- 
tion of the pressure actually put upon them, and will vary—with 


The author believes, however, he has consulted the best autho- 
rities extant, including General Morin, Rennie, Rankine, &c., and 
has appended a table (C) comprising the friction of those surfaces 
which seem to him most useful. 

From the table it will be seen that we may safely take the 
average coefficient of friction for wrought iron or steel tires on the 
rails at ‘18, of cast iron blocks on the tires at ‘25 of the pressure 


the latter substance especially—considerably with the state of the | a It therefore follows that to obtain a retarding force of 


weather. It is therefore of great importance that the material | 

serge Bye blocks should not only be economical, durable, and | 

act with the least amount of injury to the tires, but that it should 

also give as high a fraction of the force applied as possible. This | 
fraction, or coefficient of friction, for various substances has not | 
been ascertained for the particular purpose now under considera- | 
tion to the extent its importance demands, and the author would | 
therefore suggest that a series of experiments of the kind required | 
are specially of that character which renders it desirable they | 

should be made under the auspices of this Society or one of a 

kindred nature. 

Table showing distance travelled by a moving train on the level at 
velocities of 20, 30, 40, 50, and 60 miles per hour after shutting off 
steam, and appluing—by means of continuous brakes—a retarding 
force equal to 18 per cent. of the weight of the train, 

















TABLE A. 
| Distance | Distance Time | 
Speed per | Speed per | travelled after | travelled after | required to 
hour second | steam steam stop train 
in miles. in feet. | is shut off, in | is shut off, in in | 
| eet. | yards. seconls, 
20 29! 733 | 24! FA 
320 4t 165 53 | : 
| 
40 583 293}, 93 10 
j | 
50 73 450 |} . 13 } qt 
60 83 660 | 220 | 15 








Lable showing pressure to be applied in lbs, to brake blocks for eco- 
efficients of Friction varying from ‘15 to ‘35, so as to give a retard- 
ing force to each wheel of a carriage weighing 10 tons, sufficient to 
stop-it in 220 yards when moving at velocities of 20, 50, 40, 45, 
50, 55, and 60 miles per hour, 














TABLE B. | 
| 
Velocity in Velocity in Coellicient of friction. | 
miles fee ; F ee | 
per hour. | per second, 15 °20 | 25 | °80 "35 | 
2» 205 746 ho 448 373 320 
30 44 | 1680 146) | 1008 S40 720 
40 | 532 | 2987 2249 } 1792 1493 1280 
45 i B74 2350 | 2264 .| 1887 1617 
At) 744 | 4666 2500 2300 | 2333 2000 | 
55 sus SA 4235 | S388 | 2823 2420 
60 8s | 6720 5040 | 4040 3360 2880 | 





The author is of opinion that the coefficient of friction for 
cast on wrought iron may be taken at from ‘15 to ‘25, and for 
wood on wrought iron or steel from *20 to ‘35, according to state 











lb. to each carriage wheel, so as to stop the train in 220 
yards, we must apply a pressure of 0 = 5040 lb. = 2°25 tons, to 


the cast iron block, or one of 4032 lb. = 1°80 tons to a wooden 
block. It is, however, questionable whether the slight superiority 
of bite given by the wood block in dry weather is sufficient to 
counterbalance such advantages of a cast iron one as the friction 
being more constant, and therefore requiring less judgment and 
experience on the part of the man app!ying the brakes ; higher in 
wet and foggy weather, when the brakes are most needed ; its 
durability and economy. The fact, too, of cast iron blocks 
becoming extensively adopted on the Continent is additional evi- 
dence of their superiority, as we may fairly suppose that iron 
would not be used there in preference to wood unless found to be 
generally more suitable. The question of the friction being con- 
stant is, in the author’s opinion, of great importance, because 
continuous brakes without it require such careful handling to pre- 
vent skidding the wheels, a step which should only be resorted to 
in a case of emergency, as doing so not only wears flat places in 


| the tires, and promotes the destruction of the rails, but is attended 
| with so much vibration as to become an intolerable nuisance to 


travellers, and even, as we are told by the medical profession, 
conducive to disease. Hence the necessity of the brake apparatus 
permitting the driver or guard to regulate the pressure applied to 
the blocks according to the requirements of the weather and the 
weight and velocity of the train ; and as a guide to them to some 
extent the author would suggest the use of an indicator showing 


' the speed of the train in miles per hour, 


The next question the author would advance for discussion is 


, the best means of applying the brakes so as to prevent the chuck 


caused by the telescoping of the buffers when a quick stop is 
made. In his opinion this can only be completely obtained by an 
efficient continuous brake, that is, one capable of applying the 
necessary retarding power to the engine and each carriage simul- 
taneously, so that if it were possible for us to uncouple them at 
the same moment as the brakes are applied each would travel 
an equal distance if left to itself entirely. 

The author believes some engineers advocate applying the brake 
power from the tail end of the train first, but he cannot see how 
this would get rid of the difficulty, as the action would be simply 
reversed, and accompanied by the disadvantage of a sudden tensional 
strain on the couplings, &c, Others advocate applying the brakes 
to the leading, trailing, and centre carriages simultaneously, as in 


| the Heberlein brake ; this must undoubtedly lessen the shock to a 
very considerable extent, but it is obvious that it will not he done © 
| so entirely as if applied in the same way to the intervening car- 


riages also, that is, to the whole train, as in the case of a con- 
tinuous brake. The author, before concluding this part of his 
paper, would draw the atteation of the mecting to Table D4 














of the weather, ' “ 
Tapie C, : 
: a rent 
Coefficient | Limiting | = al 
Nature of surfaces in contact. of | angle of | Authority. | f ——- =) 
friction. | resistance. [° vistas deal i 
ol | C) $ ‘5MILCS 
1. Polished steel on polished woo 25 14°2 Ferguson, | , . 
2. Metals on oak—dry .. .. .. °50 to *60 | 261° to31° | Rankine. | showing the result of his observations as to the pressure necessary 
Wet .. .. .. ‘24 to “26 | 13) to 14)" Rankine. | to be applied to wooden blocks to stop a train of a given weight 
eae = eee aan -~ - be a — |in various distances and different kinds of weather; it will be 

3. 3 $ on cim— eo ee oe °2 20 = cine, ; i i ¥ 

4. Metals on metals—dry .. .. ‘15 to *20; 8} to1l}° | Rankine. | found, if carefully compared with the theoretical Tables A and B, 

Wet and clean.. “30 * 161° Rankine. | to bear out their accuracy to a considerable extent. A section of 

Greasy .. .. “4 | 3 Rankine, | the line, which is situated between the Epping and Theydon 

5. Leather on metals—dry . “5G Rankine. | stations, on a branch of the Great Eastern Railway, is given with 
rr *36 Rankine. | the table, The pressures on each wheel are worked out from those 

, oe + — - — | recorded by the pressure gauge attached to the hydraulic brake in 

6. nee 22: aa 14 "alee | use on this line, and which, from the inelastic nature of water, is 

8. Soft steel on soft’ stecl <. <. “146 | Rennie, _| peculiarly well adapted for the purpose of experiment. : 

9. Castiron on steel .. .. .. “15 Rennie. | _ The author believes he has now laid before the Society the prin- 
10. Wrought iron on wrought iron “16 Rennie. cipal conditions necessary to be observed in designing a continuous 
11, Tin on wrought iron.. .. .. "18 Rennie. brake, and now proposes to describe the chain, hydraulic, atmo- 
12. Soft steel ou wrought iron .. “Wo —_ spheric, and electric brakes. Before doing so, however, he would 
13. Cast run om:cast ron —wet .. we — observe that he has selected these brakes as showing the pecu- 





Toakate Te 2 ~—_ | liarities and advantages attending the transmission of power by 
M4 > ficie’ i » { a , > ascriber > 18: | P - od ° Peri 
Nore. — Those coefficients in the above table ascribed to Professor | such widely different means as air, water, and electricity, rather 


Rankine have been taken from his work on * Civil Enyineering,” and a patie 2 + : . ae 
are founded on the experiments of General Morin and others. Those | than merely give an account of a numbor of mechanical brakes 


ascribed to Mr. Rennie were made under pressure of 36th. to the square already well known, 


inch. (To be continued.) 


TABLE D. 


Observations made on the Great Eustern Railway, between Epping and Theydon Bois Stations, as to the retarding force required to stop a 
train of @ given weight moving at certain velocities, 



































| Swot] ot = : za plies 
| Kina FSS Bis B22 2 B $e} oe £2 8233 
Date. | of weather.|2 52 s|sHE 3 | 3 alee] 22 |23% Remarks, 
| Fae Neen a ok SY, OA ld 5S A ats &. 
2 tons. | tons. |tons.| Ib. len Rise. | yards, hg secs. 
October 23 .. ) Very wet..| 140 13 | 7} 44 11 90 45 |t- 334] 440 490 35 1125 262 Twelve carriages 
| | | | | fitted. One dis- 
November 12 mo Oey '.. a 140 13 | 7 +4 ll 110 42 |! —3 au) 240 260 20 1375 352 | ablec. 
November 13 ../ Dry .. 140 | 13 7} 11 1 !15 | @ jt—230) 230 | 959] 20 | 1137 “343 | 
November 23 | ee 140 13 re 4: ll a) 40 49 30 | «34 | 1125 275 
November 26 _ 149 13 vt 44 ll 140 59 22) 2 VV 1750 10 
November 2) Dy. «| we] wl 1 3 on! 10 | 4 mm | sao] 1 1875 ; 
November 30 Greary .. wo | 1 ; we | 48 11 130 $5 jt 40) | 440 | 25 1625 | "29 | 
Nore.—The author has deducted 1 per cent. from the tetal weight of the train to compensate for the guard and driver applying their brakes 


near theend of tue distance in which the stops are made, so that the total weight of the train being 140 tons, we have weight retarded by he 
26 . . 
hydraulic brake fitted to eleven carriages = 140 —- 14 = 126 tons, or 126 — to an aver age, say, of 11} tons per carriage. The arca of the cylinders 


attached to the block is 12}in., but as the pressure upon the wheel is doubled by their action we may consider the pressure in cylinders as applied 
to each wheel, two cylinders being fitted to each carriage. 


ReMARKABL!: Case OF SAvine A Steamer. — The following | come the leakage of the Albanian, One can imagine their power 





interesting narrative appears in the Stock/olm Aftonbiad of Novem- 
ber 20th:—‘‘The large English steamer Albanian, of 1400 tons, 
which was stranded on the south end of Oland on the 8th Novem- 
ber, during a voyage from Hull to Cronstadt, has been success- 
fully floated off by the Diving Company’s steamers Posseidon and 
Neptun. Immedistely after the stranding the Posseidon arrived 
to assist, but had to wait improvement in the weather before com- 
mencing. It was, however, soon evident that the assistance of the 
company’s other steamer Neptun was necessary, but shortly after 
the arrival of this vessel, and when the work had been com- 
menced, the fearful storm came on, so that both steamers had to 
anchor for shelter behind a reef, where they had to withstand the 
almost full rage of the sea. These steamers, however, being spe- 
cially fitted with heavy anchors and chains, everything held, but 
their experience during the Jast week must have heen fearful. 
When the storm became less severe on the 14th work was resumed, 
andall the steam pumps belonging te hoth steamers applied to aver- 





when we mention that the pumps togetter lifted not less than 22,500 
gallons per minute, This was, however, fully necessary, as the 
bottom of the Albanian was very much injured. The Pagblad 
says that a telegram from Calmar stated that the Albanian, after 
much difficulty, bad been floated, and that it was almost impos- 
sible to keep her afloat save by the collective assistance of all the 
steam pumps. She had been successfully brought to Deep Bay, 
near Calmar, and will likely be towed to Oscarshaum or Stock- 
holm, to be docked and repaired.” The above extract was for- 
warded by Messrs. Graham Brothers, of Stockholm and Perth, to 
their friends Messrs, Hayward Tyler and Co., of London, with a 
letter stating that they (Messrs. Graham Brothers) fitted up the 

umping machinery in both steamers, and that one of them has on 
coos the large “‘ Universal” steam pump lately supplied by 
Messrs. Hayward Tyler and Co, for that p ». which must 
have taken. an important part in the affair.. This is a new. appli- 
tion of these nemexkable. pumps. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





WINDING ENGINES. 

Sir,—Noticing your excellent article on winding engines, accom- 
panying the drawing of a large semi-portable by Messrs. Robey-and 
Co., Linculn, in your last week’s impression, allow me to make a 
few remarks thereon. 

I gather from your observations at the start that Messrs, Robey 
snd Co, have practically established a new trade, and have intro- 
duced a novel class of winding engine, and that within the last 
twelve months. So far this may be correct as far as Messrs. 
Robey and Co, are concerned, but the fact is that a large number of 
these engines by other makers of equal capacity, or nearly so, have 
been at work for years. The boiler is not unusually large, nor are 
the cylinders, though the stroke may be slightly in excess of some 
l4in. cylinders in use. The piston speed is higher than has been 
adopted hitherto, viz., 800ft. per minute. 

Then follows a comparison between Messrs. Fowler’s 30-horse 
power ploughing engine, which is by no means evidence to prove 
the gigantic proportions of the engines you illustrate. To my 
certain knowledge Fowler’s colliery engines, of nearly equal size, 
have been at work for seven or eight years, and the firm are always 
excessively busy in this branch, and may with far more truth be 
said to have created this trade ; for in the North of England all 
semi-portables are called the “‘ Fowler engine,” and sold as such 
by other makers. I should not have troubled you with this com- 
munication, but that I fail to see the benefit the publie or a 
private firm can derive from remarks tending to detract from one 
tirm to set up another, 

I have seen the Boscaswell Downs engines, and must confess 
they are very creditable to Messrs. Robey and Co. There is a 
wide field in Cornwall, and the sooner we see some of those ugly 
lumps of deformity displaced for cl and more efficient engines 
the better. A SUBSCRIBER, 

London, December 10th, 1872. 

[Our correspondent has pletely misunderstood the nature of 
the comparison we drew between Fowler’s great traction engine 
and that we illustrated. Nothing invidious was intended ; we 
only meant to convey what is the fact, that the Robey engine we 
illustrated, and with which none of our readers can be familiar, 
is larger than the 30-horse Fowler engine, with which very many 
of our readers are familiar, and go to give an idea of the compara- 
tive dimensions of the Robey engine.--Ep. E.] 











RIVETED JOINTS, 

Srr,—In Mr. W. R. Brown’s communication to THE ENGINEER 
of last week he states “‘ that it is very doubtful if the part of the 
rivet within the plate is ‘upset’ to any extent in the process of 
riveting up.” Some yearsago, when machine riveting, was first 
introduced at the Viaduct Works, Crumlin, a sample of both 
kinds of —— was taken, viz., by hand and by machine, and 
planed on edge down to the centre line of rivets, in which it was 
shown that in the case of hand riveting the holes were not fairly 
opposite each other, that the rivets were not at all ‘‘ upset,” but 
were bent in their passage through the holes, preserving the same 
diameter Yen awa ;_ whereas in the sample of machine riveting 
the rivets completely filled the holes in each plate, although not 
fair one with another. 

The present mode of machine riveting, viz., by inserting a heated 
rod sufficiently long to form both heads, and the machine closing 
on both sides simultaneously, would doubtless effect the object o 
upsetting to a ter extent more than the plan adopted above, 
one head only being formed in the case cited. 

JOHN MOSELEY. 
53, Capel street, Newport, Mon., 4th December, 1872. 


CHANNEL STEAMERS, 

$1r,—With reference to your article on the above subject, in 
your impression of the 6th inst., I would direct your attention to 
a paper on the same subject by Mr. Walter Montgomery Neilson, 
read before the Institute of Engineers and Shipbuilders of Scotland 
on the 23rd November, 1869, and published in their Transactions 
for session 1869 and 1870, in which your readers will find all that 
your article points to as desirable in a “ simple ship” for the Chan- 
nel passenger service. In the proposed vessel Mr. Neilson there 
describes, it will be found that the cabins have been confined 
to the centre of the vessel, and ample room for working the 
latter is left fore and aft ; and in addition the paddles have been 

laced at an angle to the centre of the vessel—taken through the 

ength—with the additional advantage that they are each con- 
nected to and driven by separate engines, whereby the vessel's 
movements are more completely under the control of those in 
charge. But even this well-matured scheme is decidedly wanting 
in many respects to make it a safe and successful means of meetin; 
7 great want—a comfortable transit between England an 
‘rance. 

As drawings of Mr. Neilson’s proposed boat, which by the way 
is 350ft. long, 75ft. beam, with a draught not exceeding 5ft., are 
appended to the volume of Transactions, 1869 and 1870, any of 
your readers who are interested in the subject will have no diffi- 
culty in obtaining a complete knowledge of the scheme from the 
perusal of the papers. James LYALL. 

2, Franklin-terrace, Dumbarton-road, 

Glasgow, 7th December, 1872. 





THE LAWS OF COMBUSTION, 

Srr,—In your last impression I have read an article on the com- 

bustion of coal, which contains errors and misstatements of such 
a nature that I can hardly understand how they got into print, 
while some of your assertions are quite unintelligible, at least to 
me. For example, you say that a pound of carbon will generate 
heat enough to convert 15lb. of water into steam. Here, it seems 
to me, you commit the same mistake that you have corrected 
others for years ago. You foster the old delusion that boilers can 
be designed to evaporate enormous quantities of steam per pound 
of coal burned, If a pound of carbon will evaporate 15lb. of 
water, I may set the hydrogen contained in the same coal down 
as being good for another 1b. of water ; and thus it would appear. 
on your own showing, that boilers can be made whic will 
evaporate 16 lb. of water a pound of coal, whereas the best boilers 
do not evaporate more than 11]b., whatever interested inventors 
and boiler makers may say. A pound of carbon cannot, I assert, 
evaporate 15 lb. of water, nor indeed more than 12]b.; and boilers 
only do 11 1b. because of the hydrogen in the coal. You seem to 
forget that the products of combustion or smoke go away to the 
stack very hot. This heat is not got for nothing, as I will show. 
‘The products of combustion (smoke) from a pound of carbon weigh 
over 141b.—say 141b. If the temperature of the air in a stoke- 
hole is 100 deg., and the heat in the uptake 600 deg., then each 
14 1b, of gas, or smoke, as people call it, must be heated through 
500deg. The specific heat of air is ‘236, and ‘236 xX 500 x14 
=1656 deg., or units, Steam at 212 deg. contains in each pound 
966 deg., or units. Taking 1656 deg. from 14,500 deg., or units, 
there is a remainder of 12,844 units, and this, when divided by 
966 deg., gives as a quotient 13°3 Ib. as all that could possibly be 
got, and this makes no allowance for a dirty boiler, flues choked 
with soot, &c. I shall not take up your space by showing how 
much harm you may do to infatuated inveators, who ruin the 
legitimate boiler maker’s trade, by making such a statement as 
that a pound of carbon will turn 15 }b. of water into steam. 

The next thing is that you say all the caiburetted hydregen wi'l 
fly up the chimney if it aces not grt SJb. of oxygen to the ) omd 
of hydrogen, This beats me You might: s well say that a gas- 
light would not burn because all the gas in the gasholder was not 
supplied with air, If awy quantity ot air is mixed with] ydrogen, 


| of the ship’s stern. 





as much hydrogen outof the lot will burn as there is air for, and 
no more, 

And now for what I cannot understand. You say that each 
pound of carbonic oxide must have 2} 1b. of oxygen given to it, 
when it will burn and liberate 20,200 deg. of heat. I have puz- 
zled myself over this. The carbonic oxide can contain no more 
heat than it gets from the carbon; so that for the whole lot of 
carbonic oxide there cam only be 20,200 units. You must have 
left something out. In any case I think many of your readers, as 
well as myself, would be obliged for an explanation. 

I am afraid you will think this an uncivil letter; but I do not 
mean it to be so, We North-countrymen are given to be plain 
spoken ; but I hope I have not been too plain spoken to get no 
answer to this letter. If you like to publish it you can, but I do 
not care about that if you set matters right without. 

J. SUTCLIFFE. 

Grey-street, Newcastle, December 11th, 1872. 





ACCIDENTS TO SCREW SHAFTS. 

Srr,—My attention has been arrested by the serious accidents 
which have recently occurred to the machinery of several screw 
steamers. On the 19th of November, when 700 miles west of Cape 
Clear, the City of Brooklyn lost her fan, and had to put back to 
Queenstown under canvas. On the 29th of November, when 300 
miles out from Sandy Hook, the City of Bristol broke her screw 
shaft, and had to return. On the 22nd of November the Kinsale, 
when.running into Waterford Harbour, also had her screw shaft 
broken, and became suddenly wrecked, Captain Anderson and 
twenty-five others going down in her. These, with many similar 
accidents which might be enumerated, constitute my reason for 
drawing attention to what I belicve to be the incomplete condi- 
tion of the screw propeller. I have witnessed some peculiar results 
of rotation at high and unprovided-for speeds, which have led me 
to the conclusion that when a high degree of centrifugal force is 
attained—especially with a heavy instrument of erable cir- 
cumference—any sudden change in the plane of revolution brings 
into play an amount of resistance which is not generally antici- 
pated, and which in the case of a screw propeller throws a dan- 
gerous strain upon the shaft, independently of the water strain 
to which it may be subjected by the sudden immersion of the 
screw. 

During a trip I made to the States in 1870, when off the Ormes- 
head, with smooth sea, I went into the engine-room, and was much 
pleased with the quiet and steady working of the powerful engines, 
and the apparently easy turning of the wisely-made strong screw 
shaft, with its substantial bearings and perfect packing. I 
ascended with every confidence in the screw and its appliances. 
Three days afterwards a rather heavy swell arose, when per 
the stern, followed by a heavy thud, thud, and a violent shaking 
was seated at the stern end of the saloon, 
and the steward had just placed before me half a cup of tea. To 
my surprise, every drop of tea flew backwards out of the cup. 
Upon my going to the engineer and inquiring the cause of those 
thuds, he attributed them to the play of the shaft in the bearings, 
but reflection then and observation since have convinced me that 
in a substantial ship like the Russia—in which I never heard a 
creak in either the out or homeward voyage—there must be some 
not generally known cause to produce the severe shaking of the 
entire stern, When looking over the stern,-I observed that when 
the screw was free from resistance, owing merely to the deep 
trough of the sea, there was no thud, because it had not time to 
materially increase its velocity before it was again engulfed; but 
when the ship’s head made a deep pitch downward, throwing the 
stern upw. in the air, the screw attained a fearful velocity, 
accompanied by the thuds and vibration of the stern. Now, thi 
thud, thud, I regard as the climax of centrifugal force, and the 
point of rapid revolution at which nearly all screws and screw 

are broken. 

My experience with rotating instruments may throw some 
little light upon this. Take a gyroscope in rapid revolution. 
Hold it between the tips of the fingerand thumb, then drop the 
hand down by the hip, when—however perfect the instrument— 
you will feel a jar or tremour extending to the elbow, much re- 
sembling the shaking of the stern of~a steamer. Further, some 
time ago I invented and reduced to useful practice at Pendleton, 
Salford, a method of brushing horses by steam power. The shaft 
was 9ft. Gin. in length, turned out of a of 3in. scantling, 
down to 2in. diameter at the brush end. A 5in. Farge at the 
thick end rested upon an endless strap, hanging from a 12in. 
drum. The brush was spherical, 9in, diameter—which may be 
supposed to represent the boss or nave of the screw—and the bear- 
ing was 9in. from the brush. We brushed ten horses at a time— 
and, I may remark incidentally, that the animals appeared rather 
to enjoy it—but my greatest difficulty was to control the centri- 
fugal force. Although we had aso-called governor en the engine, 
whenever four or five men took off the brushing simultaneously, 
the rotation increased with a thud, thud, and the shaft snap; 
like a carrot, although all went smoothly when doing full work. 
We tried hard wood and soft wood, and found yellow pine stand 
best. We also tried a strong wrought iron gaspipe, but this was 
doubled up into what the engineer termed a “ crooked billet,” 
which he thought would do for the sign of a public-house of that 
name. Now, you will observe that the chief mischief occ 
when the machine was doing the least work, but revolving at the 
highest speed ; and so it is, in my belief, when the shafts of screw 
propellers are broken. A 

The remedy, it appears to me, may be very simple, and involve 
very little loss of power. I would suggest t there be attached 
to the shaft, at the tunnel end, a clip-brake, of elastic material, 
which would be applied by a pendulum, whenever the ship’s stern 
rose and head descend y thus checking any material in- 
crease of revolution I believe the screw propeller and its shaft 
would become much more safe, and that there would, conse- 
quently, be fewer of the serious calamities with which we have— 
of late especially—been made acquainted with. 


Salford, 17th December, 1872. JoHN HawortTH. 





THE INSTITUTION OF CIVIL ENGINEERS. 
December 17, 1872. 
T. HaWKSLEY, Esq., President, in the chair. 
ANNUAL GENERAL MEETING. 

Ir was stated in the report that, since the last annual meeting, 
the council then elected to conduct and control the business of the 
Institution had been{mainly occupied in following in the footsteps 
of their predecessors, by whose exertions the society had been 
brought to a most flourishing condition—a condition which had 
been well sustained during the past year. 

Reference was in the first place made to the completion of the 
premises in the occupation of the Institution, which, since their 
enlargement, had not previously been considered sufficiently dry to 
allow of their being decorated. .The works had been carried out 
by Messrs, J. G. Crace and Som, under the direction of Mr. Thos. 
H. Wyatt, and the result was regarded as.very satisfactory. The 
introduction of cloth in the lower compartments of the walls of 
the meeting room had contributed to subdue the resonance from 
the hara surface of the Parian cement, and had sensibly improved 
its acoustic properties, The alterations effected during the vaca- 
tion has included a great addition to the bookshelf accommodation 
in the library. This addition was rendered by the 
recent large accessions—either by presentation, by bequest, or by 
purchase. It was thought that provision had now been made for 
the next six or seven years, on the supposition that the present 
rate of increase continued, The library contained about eleven 
thousand volumes, almost exclusively relating to mechanical 
science und engineering, and as a technical collection, devoted to 
a special subject, it was believed to be without a rival, either in 
the United Kingdom or abroad. 

Yrom an enumeration of the topics discussed at the ordinary 





meetings, it was seen that there had been an of 
eliciting opinions on various branches of practice ; a reference 
to the two volumes of “ Minutes of Proceedings,” issued during 
the recess, would show that many bers had led them- 
selves of the a | to on record their views and 
experience on the several ma‘ brought forward. To the 
authors of some of the communications on which these discussions 
were founded medals and premiums had beed awarded, viz. : 
Telford medals and premiums to Messrs. B, Leslie, Carl Siemens, 
W. Bell, J. H. Latham, M.A., and G. Gordon ; Telford premiums 
to Messrs. F. A. Abel, F.R.S., and B. Britten; and the Manby 
premium to Mr. C. Andrews, 

In addition to the ordinary meetings, a short series of i 
meetings had been cxpnioed to enable the students to and 
discuss papers among themselves. The members who presided on 
these occasions had reported that the aptitude, the — 
discrimination, the a) nt sustained attention throughout, w! 
eharacterised those taking part in and present at these proceedings, 
were a pledge that in the future the students would continue to 
exert themselves for their own individual improvement, as well as 





for the benefit of their fellow students. For the essays contributed 
for reading on these evenings Miller had been bestowed upon 


Messrs. O, Brown, A. T. Atchison, B.A., J. Addy, A. E. Preston, 
and W. P. Orchard, B.E. On the invitation of the president, a 
y of - of the students—the largest gathering of the 
ind that had ever taken place—in the course of the summer 
visited the Leicester Water Works, when Mr. Haw pointed 
» Fa minutely ——— a , liarities of 4 r —* 
‘or the opportunity thus oO —s essional know- 
ledge, as well as for the liberality with which the whole e 
was conceived and carried out, the warmest thanks of the Insti- 
tution were eminently due to the president. 

During ‘the session 17 associates were transferred to the 
class of mem elections had 3. honorary 
members, 22 members, and 115 associates, 2 associates were 
restored to the register, together 142, On the other hand the 
losses by death, retirement, or erasure, amounted to 45, so that the 
effective increase was 97, being at the rate of nearly 54 per cent. in 
the twelve months, There had been 64 admissions to the class 
of students attached to the Institution, while 30 were removed 
from the list, ting a gai of 34, eves thetate of shot 18per 
cent. in the i ere were on the books on the 


tion from ts founda‘ on the 2nd of Jan 1818, to the 
1 %, 1 


t time,. a table been compiled, from w 
ae ea ea 8 ee 
in e even | us ', 

313, 192, 247, 928, 509, 637, and 693, together 3024,’ while the 


number of such ‘elections ’ still on the books were 
respectively 2, 7, 8, 29, 87, 65, 115, 146, ' 558, and 667, making 
a total of 1929, or very nearly two-thirds of the gross number 


elected. 
The deaths recorded during the year had been :—The Earl of 
Lonsdale, er 4 member ; Nathaniel a. David Reid 


Edgeworth, Joseph Walter Gale, John Mortimer Durand 
Kershaw, Andrew Murray, -C.B., W: “+ Small- 
man, and — Johnston Wylie, members ; 

Edward Banfield, Jose J Van Norden - 


tte, Edward Ladd , Edwin Bidder, Charles William 

homas Dunn, John Samuel Enys, Charles 
Howard, Robert Jobson, erick und 
Christopher Pattison, Augustus Siebe, William Sykes, Robert 
Harry Inglis Synnot, and Arthur Valentine, associates, 





Sourn Kensineron Museum. — Visitors during the week 
ing December 14th, 1872 :—On Monday, Tuesday, and Saturday, 
free, m 10 am, to10p.m., Museum, 6682; Na’ 
collections, 729; on Wednesday, Th 
sion Gd., from 10 om. a m., Museum, 2222 ; Naval and other 
collections, ; toi ; average of corresponding week 
former years, 9243; total from the opening of the Museum, 
12,102,569. 

LONDON INTERNATIONAL EXHIBITION, 1873.—The second meeting 
of the Committee on Recent Scientific Inventions and New Dis- 
coveries took place on Wednesday afternoon at the offices, Gore 
Lodge, South Kensington. Mr. C. B. Vignoles, F.R.S., was voted 
into the chair, and among those present were Mr. F. A. Abel, 
F.R.S., Major Frank Bolton, Professor E. d, D.C.L., 
F.R.S., Professor T. M. Goodeve, M.A., Major-General H. D. 
Harness, C.B., Mr. J. Hick, M.P., Dr. D. 8S. Price, F.R.S., and 
Mr. C. W. Siemens, D.C.L., F.R.8. Major-General Scott, C.B., 
Secretary to her x he Commissioners, attended the meeting, 
and Captain Grover, R.E., was present as secretary to the com- 
mittee. The committee co: i i 
og boty regen 
and interest whi 01 ible, be represen’ 
don International Exhibition of 1873. 

Tue Society oF Encingers.—On Monday last the Society of 
Engineers held their annual dinner at the Terminus Hotel, 
in Cannon-street. The di was ex ly well attended— 
including visitors, the total company n' rather over a 
hundred. Mr. Jabez Chw as president for the ensuing year 
was in the chair. Mr. Ch has also occu ty x 


to during the p gs was the change that has 
Sg hk 
col ve very 
ae 0 Gn long been in use by the tution of 
Civil Engi in Great fee ae ate vay 
ments which will y materially conduce to 
febure prenpestiy and status of the Boekety, Instead of the offices 
and the or lecture room, in which were read 
and di under different roofs, now 
be under the same. iterations are in at No, 6, West- 
saite't agurtasoute, tooleiind 
a handsome en a - 
room, a library reading- and a couneil chamber. 
n alterations will be finished in time to allow of the next 


ecessary 
meeting of the Society taking place in their pew official residence. 
We have for some years watched the progress of this Society, 
and the members on the have taken 
to obtain offices suitable in every for all the purposes 
of a professional and scien now sanpe» will now have a 
—— - exh peanadens ion ‘ 
tofore, bei upon #0 as po- 
sea Daears for orm At the dinner the usual loyal and 
professional toasts were given and duly to, The 
was enlivened by some very excellent music and singing, 
over by Mr.’ tem Smith. Among the visitors were Mr. 
Glaisher, of aeronautical celebrity ; General U.S. ; Major 
Stuart, R.E.; Mr. Pickering, Mr. Williamson, Mr. Philips, and 
other gentlemen, The dinner, including 
very good —_ of oe one management of 
Mr. Spencer. Apropos e — See ee 
mark we have just received the volume of their 
for 1870, which we shall take an ear 
We understand tbat the volume fer 1: 


shortly appear, so that in a very short time the Transactions of the 
Society wil once more take their place smoemg the annual profes- 
sional and scientific wawka ef the day. 
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BRIDGE OVER THE RIVER LEA, BROMLEY-BY-BOW. 
MR. P. W, BARLOW, C,E., ENGINEER ; MESSRS, WESTWOOD, BAILIE, AND CO., CONTRACTORS. 
(For de. cription see page 419.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co., 11, Unter den Linden. 
7’ IENNA.—Messrs. Grrovp and Co., Booksellers. 
LEIPSIC.—ALruonseE Diizr, Bookseller. 
N EW YORK.—Witimer and Rocenrs, 47, Nassau-street. 





TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our ts to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

*,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

To CorRRESPONDENTS.—Letters are lying in our publishing department for 
the undermentioned correspondents :—W. Poole, A. P. C., W. N., A. C. B., 
P1690, “ Filtering slip,” M. J. M. E., W. S., H. G., H. W. and Co. 

W. H. G.— You can obtain the book from Messrs. Triibner, Paternoster-row. 

G. N. H. (Penithorn).—You are mistaken. The design you speak of is Mr. 
Mackey’s. 

Lotus.—From ‘Messrs. Elliott, mathematical instrument makers, Strand, 








London. 

R. B. C.— We totally fail to understand your question. What kind of ashdo 
you refer to? 

A Constant SUBSCRIBER. —Thevre is a treatise on cranes in Weale’s Series 
which may suit you. 

C. W. (Lille).—The Manchester Water Meter Company can probably supply 
you with what you want. 

C. H. A.—If you think proper to supply us with particulars of your inven- 
tion in confidence, we shall be happy to advise you. 

G. anp 8.—The Reading Ironworks Company, Reading, at one time made 
many gas engines, We think you cannot do better than apply to thei. 

T. E:D.—You can procure Zeuner’s ** Treatise on the Slide Valve” in English 
Srom any scientific bookseller ; Messrs.. Spon, Charing Cross, for example. 
T. G.—Cassell’s “* Popular Educator” contains not a bad series of papers on 
mechanical drawing; but you cannot do betier than procure Binn’s 
“* Treatise on Mechanical Drawing,” and Stanley's “‘ Treatise on Drawing 

Instruments.” The cost o) the two is, we believe, about 12s. 

H. B.—Jt will require as much work to raise 500 1b. 8°96ft., as will sufire 
to raise halfaton 4ft. Your question as you have put it 18, in @ sense, 
unanswerable, as you wish to compare things which are not comparable. 
Ee haye a series of articles in type which will make the watter quite clear 

‘0 you. 

J. M. (Broadway).—Fit the pump with pipes of such a length that the clear 
lift will be 10st. Deliver the water into a tank, or draw it from a tank, so 
that you will know how much water you raise in a given time, say sive 
minutes, Keep the pump going for at least ten hours. The weight of coal 
consumed will then give a very good idea of the efficiency of the pump. 

Tue Dicey CHANNEL STeaMER.—We have received a letter from Mr. Sedley, 
which is apparently not intended for publicution, but of this we are not 
certain. Mr. Sedley states that we have been inaccurate in our description 
of the Dicey ship, and that what we have said about it conveys an erroneous 
impression. We have been at some trouble to investigate the matter, and it 
appears that our errors are as follows :- In the jirst place, the distance be- 
tween two hulls is to be 40ft. instead of 15st. or 20ft., and the two 
paddles are to be placed side by side instead of one being forward and the 
other aft. Mr. S-dley does not purticularise our errors. It must be that 
opinions will differ about engineering matiers; and we unhesitatingly state 
thatinours there is not a competent naval architect in the kingdom whowill not 
condemn the Dicey ship. The idea involved is extremely old. Twin ships 
have been used over and over again, and they have all failed. Will ir. 
Sedley please explain why the Dicey ship should be an exception to the rule? 


NAME PLATES. 
(To the Bditor of The Engineer.) . 


Sir,—Would any correspondent kindly inform me of a maker of name 
plates ? Ww. lL. 





HEATING MILLS. 
(To the Editor of The Engineer.) ~ 
Sir,—If any correspondent could tell me who is the patentee of the 
wrought iron steam eo heating mills or other large buildings— 
which blows the condensed water into the boiler, he would oblige. 
December 18th, 1872. R. E. G. 





ANNEALING NAILS. 
(To the Editor of The Engineer.) 
S1r,—Can any correspondent inform me as to the best plan for erecting 
an ling furnace suitable for ling nails of all kinds? 
Westbromwich, December 16th, 1872. An OLD SusscriBer. 








FELT VALVES. 
(To the Bditor of The Engineer.) 


po any co! mdent tell me if a felt is used at the pre- 
sent time to supersede leather check valves ? If so,I feel very red 
obliged by maker’s name, or where it can be obtained. ~& 





GLYCERINE MACHINES. 
(To the Bditor of The Engineer.) 
Sin,—Will any of your correspondents kindly favour me with the 
and add of facturers of hinery used in aa 
JAX, 





names 
tion of glycerine? 
St. Neots, Hunts, 10th December, 1872. 








SUBSCRIPTIONS : 

Tae Enormeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Svom the office on the following terms (paid in advance) :— 

Half-yearly (inctuding double number) .. .. 
Yearly (including two double numbers) .. .. 5 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 


In consequence of new Soreign subscriptions will in 
Suture be received at the following rates. & ibers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and 

Bubscriptions sent by Post-o Order must be accompanied by a letter of 
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COMBUSTION. 

Ty a recent impression we published an article comment- 
ing on a paper read before the Royal United Service 
Institution by Mr. Symes Prideaux. We therein gave a 
very brief and general explanation of the laws of combus- 
tion as affecting coal. It was in the very nature of such 
an article that it should lay no claim to minute accuracy, 
and one of our readers, whose letter will be found in 
another , has taken exception to some of the 
statements it contained, while others, whose letters it is 
unnecessary to publish, wish for a further elucidation 
of the laws of combustion as therein indicated. We think 
we can show that the article in question is substantially 
correct in every respect, except that by an accident of 
journalism, very simple but none the less vexatious, two 
omissions were made, of the less importance that they 
would become immediately obvious to any careful, honest 
reader of the context. The omissions consisted simply in 
leaving out the figures 43 in writing about the evolution of 
heat from carbonic oxide. As the matter reads we state 
that each pound of carbonic oxide represents 20,200 units 
of heat, whereas the sentence obviously from the context 
runs, “ each 4% lb. of carbonic oxide represents 14,500 units 
of heat due to the pound of carbon dissolved, and 5700 
units of heat absorbed in effecting the solution, or 20,200 
units of heat in all. To recover this we must supply each 
43 1b. of carbonic oxide with 22 lb. of oxygen, when it burns 
with a blue flame and gives out all its heat.” 

The principal objections urged against the article in ques- 
tion by our correspondent are, firstly, that we have asserted 
that 1 lb. of carbon can evaporate 15 Ib. of water. Against 
this Mr. Sutclitfe argues that if. the combustion of 1 1b. of 
carbon liberates but 14,500 units of “heat, it is impossible 
for 1 lb. of carbon to evaporate 15 1b; of water. The 
second objection is taken to the words, “ unless 8 Ib. at least 
of oxygen are supplied to each pound of hydrogen, the 
carburetted hydrogen does not burn at all, however high 
the temperature, but flies up the chimney.” It is urged 
by our correspondent, in opposition to this statement, that 
however small the quantity of air admitted, a portion of 
the hydrogen will take up the oxygen of thisair and burn, 
the remainder only escaping. We shall deal with this 
objection first, inasmuch as it may be disposed of very 
briefly. The facts are directly opposed to the statement of 
our correspondent. If only a small proportion of air be 
mixed with carburetted hydrogen the mixture will not 
barn. Within certain limits the amount of air required to 
secure complete combustion varies, but it must in all cases 
be great enough to supply 81b. of oxygen per pound of 
hydrogen. It is true that as all the volume of carburetted 
hydrogen contained in the furnace and flues of a boiler 
may not be mixed with air at once, a portion of the volume 
of gas may be burned without the rest. In practice, 
however, our statement will be found to be substantially 
true ; and unless air enough to supply 8lb. of oxygen per 
pound of hydrogen be admitted to a steam boiler furnace, 
the carburetted hydrogen does not burn but flies up the 
chimney. The precise sense, however, in which we used 
the words criticised by our correspondent is not that in 
which he has taken them. We did not mean to imply 
that under any circumstances it was impossible to burn a 
portion of a volume of carburetted hydrogen, leaving the rest 
unburned, but that, generally speaking, unless air enough 
was admitted to a steam boiler furnace to supply 8 Ib. of 
oxygen per pound of hydrogen, the carburetted hydrogen did 
not burn at all but flew up the chimney. Itis unnecessary 
we think to add another word concerning an objection to 
our statements which would only have been made by one 
given to be hypercritical. 

We shall now turn to the first objection, namely, that if 
carbon liberates but 14,500 units of heat, it cannot evapo- 
rate 15 lb. of water. Our correspondent gravely asserts that 
we have forgotten all about the heat carried off by the 
waste products of combustion, and furnishes us with a cal- 
culation intended to show that the combustion of a pound 
of carbon could only suffice to evaporate 13 lb. of water or 
thereabouts. Our correspondent has here fallen into a most 
absurd misconception. The assertion that the combustion 
of 1lb. of carbon would suffice to evaporate 151b. of 
water does not refer to actual practice in any way. It is 
based on the following fact :—The water is assumed to 
have a temperature of 212 deg. To evaporate 1 lb. of 
water at this temperature will require 965-7 units of heat, 
and ‘000 = 1501 1b. It is clear, therefore, that 
900"°4 
1 Ib. of carbon does, in combustion, liberate heat enough to 
evaporate 15 1b. of water, always ee of course, that 
the heat so liberated is left available for the purpose. In 
practice there are various sources of waste—such as radia- 
tion from the boiler and furnace, conduction through the 
metal to the surrounding air and brickwork, &c.—which 
carry off some of the heat ; but these things in no way 
affect the accuracy of the statement that 1 Ib. of carbon, 
by its combustion, liberates heat enough to evaporate 15 Ib. 
of water. Apart from other sources of loss, there is, in 
practice, one of considerable importance, which is dealt 
with in a somewhat clumsy fashion by our correspondent. 
We refer to the heat carried off by the products of com- 
bustion, no matter how complete combustion may be. It 
is unn here to consider what’ the furnace tempera- 
ture is. e have to deal only with the temperature 
at which the gases leave the boiler to enter the chimney 
Thetemperature in the furnace must be higher than this,and 
the difference—in other words, the cooling down of the 
is due to the operation of the boiler; and the more efiicient 
the boiler is the cooler will the gases be when they leave 
it. _Now nothing can be easier than to determine the 
amount of heat carried off by the gue, provided the quan- 
tity of air used, the temperature of the air when entering 
the furnace, and that of the products of combustion when 
leaving the flues, is known. , Our correspondent, for some 








reason best known to himself, has apparently decided 
that 13lb. of air are required to effect the combustion 
of 1 Ib. of carbon. If he thinks that this is the quantity 
theoretically necessary he is wreng, because it is too much. 
If, on the other hand, he thinks that it is the quantity 
proper in practice, he is equally wrong, because it is not 
nearly enough. Let us try to make the facts clear. 

We shall, for the moment, omit all reference to the 
hydrogen in the coal, and stick to our pound of carbon. 
To effect the complete combustion of this we must supply 
it with 2°666 lb. of oxygen. Now 1001b. of air contains, 
according to Brande, 75°55 1b. of nitrogen, 23°32 lb. of 
oxygen, 1°03 Ib. of aqueous vapour, and 0°10 Ib. of carbonic 
acid. Watts, in his “ Dictionary of Chemistry,” gives the 
proportions as—oxygen, 231b.; nitrogen, 771b. Ganot 
states proportions identical with those of Watts. With 
these figures before us, a simple rule of three sum 


is all t is needed to show how much air must be 
admitted to burn 1 lb. of carbon. Let x be this quantity. 
Then 23°32: 100 :: 2°666 :.2 Therefore x = 11°48 


within a minute fraction. Or, to take it another way, each 
pound of oxygen is combined with 3°292 1b. of nitrogen, 
aqueous vapour, and carbonic acid, and 3°292 x 2°666=8°776 
as the weight of nitrogen, &c., per pound of carbon, and 
8776 + 2°666 = 11°442 lb., or allowing for the inexactitude 
of decimals, the same as before. We may, therefore, 
without chance of any but the smallest error, assume that 
each pound of carbon must be supplied with 11°5 Ib. of air 
to secure its complete combustion. But each pound of 
earbon, although’ burned, is not annihilated, and the 
resulting products of combustion will weigh just as much 
as the ai and the air did before combustion, that is to 
say, 125 1b. The mean specific heat of these products of com- 
bustion will be, according to Rankine,'237—not '236,as stated 
by Mr. Sutclitie ; and we may assume, as our correspondent 
does, that the temperature of the waste gas is 600 deg. If 
the temperature in the boiler-room be 50 deg.,* it is clear 
that each pound of air must be raised through 550 deg. 
The calculation then stands thus :—550 x 12°5 x°237= 
1629 375 units; neglecting the decimals, and subtracting 
1629 from 14,500, we have 12,871 units left, and dividing 
this by 965°7, the number of units of heat contained in a 
pound of steam at atmospheric pressure, we get 13°32 Ib, as 
the evaporative efliciency of a pound of carbon. This is 
nearly the same as that got by Mr. Sutcliffe, but this ensues 
because he has taken the augmentation of temperatme at 
500 deg. instead of 550 deg., as he ought to have done. 
Substituting 500 for 550 in our calculation, we find that 
the heat carried away by the products of combustion 
per pound ef carbon amounts to 148125, and that the net 
evaporation becomes 13°47 lb. Treating Mr. Sutcliffe’s cal- 
culations in the same way, by substituting 550 for 500 we 
get a net evaporation = 13 lb. nearly ; our correspon- 
dent’s calculations are therefore wrong by about one-half 
of a pound of water per pound of carbon. It would hardly 
have been worth while to occupy so much space in pointing 
out this error, were it not that an instructive lesson on the 
subjeet of air admission may be drawn from the calcula- 
tions we have given. It is quite possible to waste more 
fuel by admitting too much air than can be wasted by ad- 
mitting too little, and this is the rock on which most of 
the inventors of smoke consuming apparatus have come to 
rief, 

. It will be seen from the preceding calculations that for 
every 11°5 lb. of air admitted to the furnace, and supposed to 
escape at a temperature of 600 deg., 1641 units of heat are 
wasted. To avoid complication, although at the sacrifice 
of minute accuracy, we may take 11°5asa divisor, and we find 
that every pound of air going into the furnace represents 
a loss of 142°7 units. It is impossible to secure complete 
combustion if only the quantity of oxygen exactly neces- 
sary for chemical union with the carbon is admitted. Ex 
riments were carried out during the Exhibition of 1867 

y which the precise quantity of air admitted to a fur- 
nace burninga given quantity of coal in a given time, was 
measured. The particulars of these experiments we have 
not by us. We shall be content, therefore, with Rankine’s 
statement, which is to the effect that from 18 Ib. to 24 Ib. 


of air per pound of coal must be admitted to secure com- 
bustion. ith the former quantity the loss of heat carried 
away by the products of combustion at a temperature of 


600 deg. is 1427 x 18 = 25686, while the larger 
air admission represents a loss of 3424°8 units, Sub- 
tracting these figures from 14,500, and dividing the 
remainder by 965°7, we get a net evaporations of 12°33 Ib. 
and 11°45 lb., and it is evident that, however the 
boiler, no better result than this can be obtained so long 
as the temperature of the escaping gas is 600deg. The 
natural deduction is that as little air as possible should be 
admitted ; and the smaller the amount of heating surfaces 
and the greater the tendency of the gas to escape at a high 
temperature, the less should be the air admission. Instances 
have occurred, however, in which when the temperature at the 
base of the chimney was as —_ — deg., _— _ 
venting a tus being applied, the temperature fell to 
600 rm and the fact has Tea pointed out with triumph 
as an‘evidence of the efficiency and merit of the apparatus, 
the truth being that a admission of cold air had re- 
duced the temperature of the flues, with a direct loss instead 
of gain. With a sharp draught and quick combustion 
about 20 Ib: of air per pound of coal is all that is needed, 
and the evolution of smoke may be effectually prevented 
by admitting a portion of this 20 Ib. of air over the fire 
instead of through it, just after firing. How much air 
should be admitted over the fire can — be determined 
by experiment for any given sample of and description 
of boiler. ‘In any case, a high economical duty is impos- 
sible with too profuse an admission of air. 

Our readers will naturally not fail to see how great an eco- 
nomy would be gained by heating the air before it entered 

* Our correspondent is altogether in error in taking the temperature 
fake is thatof the external atmosphere, because fly evideut that any 
higher temperature which may exist in the air en the furnace 
must be somehow at the e: of the fuel. Whether heating is 
done before or after the air enters the furnace the resulting loss is the 


same, except perhaps in the case of a steamer; the air is then partially 
warmed by heat from the uptake which would otherwise have been 
wasted. 
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the furnace to the same temperature as that of the escaping 
products of combustion, providing the heating were done 

y the waste gases after they left the boiler. Under such 
conditions the practical evaporation with a good boiler 
well clothed, might approximate very closely indeed to the 
theoretical evaperation. The only sources of loss are con- 
duction from the boiler to the surrounding air, radiation, 
and the waste caused by the products of combustion 
escaping at a high temperature. The last is immeasurably 
the greatest loss, yet it is evident that it could be com- 
pletely avoided by raising the air necessary for combustion 
to the same temperature. Little or nothing has been done 
in this direction by engineers; and yet, although it would 
be extremely difficult to raise the entering air to, say, 
600 deg., it should not be difficult to raise it to half this 
temperature. Very considerable success has attended Mr. 
Head and Mr. Hewitson in their endeavours to use hot air 
in puddling furnaces. It might be woith while to follow 
their example in dealing with steam boiler furnaces. 


SCREW SHAFTS, 


In another page will be found a letter which calls atten- 
tion to an unusual number of “break downs” in the 
machinery of steamers. To the list given by our cor- 
respondent we may add the Atrato, which broke her crank 
shaft several weeks ago, and the Chimborazo, Pacific Mail 
steamer, Which had her machinery disabled on the 26th of 
November. By far the greater proportion of these 
casualties consist in the breakage of screw shafts, as 
pointed out by our correspondent. We do not endorse 
all that he says, and we may digress here for 
a moment to explain that we are never respon- 
sible for the opinions of our correspondents—a state- 
ment which we find it necessary to make because 
some misconception ap to exist on this point 
among certain of our readers. As he has put the matter, 
we fail to understand precisely what Mr. Haworth means 
by centrifugal force and a limit beyond which it is un- 
safe to drive machinery. The “thumping” to which he 
refers is obviously the result of the thrashing action of the 
screw familiar to every engineer who has been at sea in a 

ale of wind. On the other hand, however, it is well 
snown that there is a velocity of revolution beyond which 
it is unsafe to drive any engine. Screw shafts are broken 
principally by the racing of the engines in a gale, when the 
screw is alternately buried deeply and lifted almost out of 
the water. This is a very general statement of a well- 
known truth, but it conveys little or no definite informa- 
tion. The resistance offered to the screw is apparently no 
greater when the screw is suddenly imme than it is 
when the screw is steadily working at its proper depth. It 
remains to be explained why, under such circumstances, a 


” shaft should give way. The explanation appears to be this: 


The reciprocating parts in a large screw engine represent 
considerable masses ; and the extra strain put on the screw 
shaft when a racing propeller sinks in the sea to its proper 
level, consists of the stored up energy in those masses of 
metal the velocity of which is suddenlyarrested. Let us sup- 
pose, for example, that the piston, cross-head, connecting 
rod, and crank weigh three tons, or6720 1b. When the screw 
races we may assume that the velocity of these amounts to 
12ft. per second, while the normal velocity is 6ft. per second, 
the piston being at mid-stroke. The stored-up work in 
the moving mass, under the first condition, will be 15,025 
foot-pounds, while in the latter case it will be 3763 foot- 
unds, When the propeller is pulled up suddenly by bein 

immersed, the engine is brought back to its normal spe 
in a very small fraction of a revolution, and the difference 
between 15,025 Ib. and 3763 lb. = 11,262 foot-pounds, must 
be expended upon something. Obviously that something 
is the water; but the water is practically very much the 
same asa solid body, and the whole surplus momentum 
of the engines may be absorbed while the piston is moving 
over little more than lin. During this minute fraction of 
time the strain, referred to the crank pin, and due to the 
arrested momentum, will amount to not less than 
112,620 1b., or about 50 tons, The momentum of the pro- 
peller itself tends materially to reduce the strain on the 
screw shaft; and it is indisputable that the use of a heavy 
propeller is a direct means of protection for a screw shaft 
in a gale, by reducing the tendency to race in the first 
place, and by aiding to overcome the resistance of the 
water when re-immersion occurs in the second place. There 
are, of course, limits beyond which it would be injudicious 
to increase the weight of a propeller ; but a very instructive 
lesson could be gathered from a statement of the weights of 
the propellers and those of the reciprocating parts of a large 
number of screw steamers. It would then be found, we 
think, that, ceteris paribus, as the weight of the propeller 
increased, so did the longevity of the screw shaft. 

All the evils of racing can, however, be almost, though 
not entirely, counteracted by the aid of good marine 
governors, of which there are a number in the market from 
which the steamship owner can pick and choose; but no 
governor can prevent the ultimate destruction of a screw 
shaft worked pretty hard. The larger the factor 
of safety—in other words, the smaller the strain per 
square inch of section brought upon the metal of the 
shaft—the longer it will last; and it is quite possible 
to load a screw shaft so lightly that it will wear out 
the ship. In practice, however, screw shafts have a 
factor of safety varying nominally between ten and six; 
but in gales the limit of strength is often very nearly ap- 
proached, the factor of safety no doubt coming down now 
und then, to two or three. Under such circumstances, the 
failure of a shaft is simply a question of time ; and it would 
not be altogether impossible for careful shipowners to de- 
termine when it was proper to take a shaft out and anneal 
it, or to put in a new one. The duration of locomo- 
tive crank axles is tolerably well known. Under ordi- 
nary circumstances it may be taken at about 40,000 
miles, but it is an instructive fact, that crank axles 
with inside bearings only, will run twice the mil of 
those with outside ings. Something might, we think, 


done by marine engineers to reduce the chance of break- 
age by paying attention to the way in which a shaft is put 
to wal aud to the proportioning of its payts. Any cne 


, who will compare drawin 
! with those of the crank s 





of a locomotive crank shaft ' ducats for the former, and a silver medal and the same sum in 
t of a screw engine, cannot | money for the latter class. 





fail to see that there is a wide difference. The crank pins 
of the former are carefully rounded out to a large radius, 
while those of a screw 8 are almost always straight, 
with very small sweeps at the crank arms, A locomotive 
crank shaft, 7in. in diameter, would not stand for a month 
if made like a screw engine crank shaft of the same dia- 
meter. The marine engineer might, with advantage, take 
a lesson from his brother of the railway. 

Two other matters not sufficiently considered are the 
counterbalancing of the engines and the position of the 
screw with regard to the cranks. As regards the first, we 
shall only say that bad balancing is almost worse than no 
balancing at all; and in cheap screw engines the balancing is 
usually of the most inefficient character, the weights 
being placed in the tuning disc or coupling, instead | 
of being hooped on to the cranks. As regards the | 
second, we are not aware that any engineer has hitherto | 
given the subject a thought. The screw shaft is! 
coupled up to the engine shaft without any regard 
being paid to the relative posilion of the crank and the 
propeller blades, With three and four-bladed fans this 
is of little or no moment, but with two-bladed fans 
it is obvious that the position of the blades should be 
such relatively to that of the cranks that when the driving 
moment is greatest the screw resistance ought also to be 

eatest. Most of our readers are, no doubt, familiar with 

iagrams of crank shaft moments for screw engines of 
various types, but we venture to think none of them can 
find a diagram of screw resistances calculated for one revo- 
lution. As far as can be learned the resistance offered to | 
a rotatory impulse is at a maximum when a fully immersed | 
two-bladed screw is straight up and down, because of the | 
great immersion of the lower blade, and is at a minimum 
when tke fan is horizontal, or nearly so. With engines 
working very expansively this point is worth a considera- | 
tion which it has not yet received. Any competent engi- | 
neer with two diagrams of moments of impulse and | 
resistance before him will soon see that there is one posi- | 
tion of the propeller with regard to the crank better than 
any other for every case, and the adoption of this position 
would tend to make the engines run more evenly and so 
eliminate in some measure the chances of a breakdown. 

It is not a little remarkable that, notwithstanding all the 
ingenuity expended on the marine engine, no one has 
thought of devising some method of patching up a broken 
screw shaft at sea, Our American exchanges contain an 
account of the successful repair of a broken-down marine 
engine in a large ocean steamer by the ship’s carpenter. 
A cylinder lid was smashed. There was no spare lid on 
board. Baftfling winds prevailed; the ship was driven far 
out of her course, and the crew and passengers were being 
put on short allowance, when it occurred to the carpenter 
that he could make a cylinder lid. This he did of three 
thicknesses of 3in. teak planking, and,‘by working the engine 
at a pressure of a couple of pounds of steam per square 
inch only, and with a moderate vacuum, the lid was made 
to last until the ship was got into harbour, steaming easily 
at the rate of five or six knots per hour. There is nothing 
impossible about this story, and many a seagoing engineer 
could tell remarkable tales of wonderful expedients used 
to cobble up a brokendown engine. As regards the frac- 
ture of a shaft on board a screw steamer, it is obvious that 
if the smash is just at the after journal nothing can be 
done; in some cases, however, the after engine remains 
available. But the breakage of screw shafts is nearly if not 

uite as common a catastrophe as the breakage of crank 
shafts. It has been suggested to us that in such cases an 
easy remedy could be made available. We have the engine 
all right, and the screw shaft all right with the exception 
of the break ; why not supply every screw ship with a 








tion to unite the broken ends! The coupling might be 
ordinarily carried on the shaft, so as to be ready ata 
moment’s notice, and when the breakdown occurred would 
only require to be moved up to the fracture. There is fair 
scope here for the exercise of ingenuity. It may be urged 
that such an expedient could not be used in one out of 
ten cases of broken shafts. Even if this were true—and 
it is not—the device would be worth having, and no one 
would appreciate its value so much fas those who availed 
themselves of its benefits. 








THE SMITHFIELD CLUB SHOW. 


Last week’s show is now a thing of the past, and the exhibits 
are being dispersed ; many samples, indeed, of the machinery are 
now on their way to Vienna, to figure at next year’s great show 
in the Kaiserstadt. But pressure on our space having compelled 
us last week to omit some of our notes thereon, we now let them 
make their ap) ce. 

There is a well-known story of a Scotch judge whose decisions 
were never appealed against during a long career of successful 
work on the bench. He very cautiously never gave his reasons. 
In a moment of weakness, however, possibly emboldened by 
success, he began to give his reasons for arriving at such and 
such judgments. But this course was immediately followed by 
a series of successful appeals. Our Royal Agricultural Society's 
judgenscom influenced by similar caution ; but more definite state- 
ments; of the reasons for their decisions would ut least be 
instructive. We feel tempted to reprint a tabular statement of 
some foreign trials giving, it seems to us, both atruly accurate mode 
and also a frank statement of reasonswhy. However apparently 
invidious to the less successful, the following tabular statement 
of the results of the International trials of self-raking reapers, 
held at Hostivic, near Prague, on the estates of the Emperor of 
Austria, last July and August, may be interesting. These trials 
were conducted by four juries, acting independently of each 
other, and composed of thirty-two judges, in the following man- 
ner :—Jury No. 1 (twelve practical farmers), judging the quality 
of cut, mary A of sheafing, and ease of transport ; jury No, 2 
(six practical farmers), judging the efficiency per hour ; jury No. 3 
(eight engineers), judging the durability and simplicity of con- 
struction; jury No. 4 (six engineers), judging the dravght. The 
highest number of points obtainable was 1000, and the prizes 
were awarded in accordance with the sum of points obtained by 
each machine. Prizes were offered both for macl ines drawn by 
horses and machines drawn by oxen, viz. a gold medal and 400 





First Trials of Horse Machines, 
Cutting 1 joch of wheat. 
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We last year gave a sketch of Messrs. Coleman and Morton’s 
American potato digger, which again made its appearance 
together with their parallel ruler screen and their other manu- 
factured articles. 
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Messrs. Barford and Perkins had a model of their plan for 
setting a portable engine on the fore and hind carriages without 
moving the wheels—much praised at the last Royal Agricultural 
Show. As seen in the cut, this is done by transverse screws at 
both the front and hind part of the engine. The head of the 
bolt in the middle of the fore carriage is tapped, and a long 
screw then passed through it, with bearings in the sides of the 
bracket carrying the smoke-box. <A long slot is cut in the bottom 


of the bracket, and by turning the screw the bracket and engine 
: “eee 3 . : +i. | upon it can be shifted on the axle plate to the right or left. 
coupling-box or dise which could be brought into requisi similar plan may also be adapted, if required, to the hind part of 
the engine. 


A 


Mr. H. R. Marsden, of Leeds, had one of Blake’s well-known 
stone-breakers ; he deserves great credit for its energetic 
introduction into this country, and the improvements and fresh 
applications he has found out. Thus, by a new improvement 
in the shape of the jaw, stone is broken for road metal more into 
the cubical shapes required by the late Sir James Macadam. 
This is done by means of a cross-bite near the bottom of the 
jaw, by which the partly broken stone, instead of falling down in 
one straight line, is thrown sideways by the change in the 
greoving of the surface of the jaw. We remember to have first 
seen this machine in the American department of the Great 
Exhibition of 1862. Since then nearly 800 have come into use. 

In conclusion, we must express the hope that next year the 
committee of the Agricultural Hall will, in the interests of all 
parties concerned, publish a catalogue of the machinery and im- 
plements. If machinery is to be exhibited at all, surely for the 
sake of, at any rate, the visitors, a catalugue might be at least 
put within their reach. We speak so far feelingly, as our own 
labours have been much increased in attempts to find out the 
novelties this year—a function forming, it seems to us, our chief 
duty. The sale of the catalogues is said to be from fifteen to 
twenty thousand, and, upon the basis of such a sale, the com- 
mittee, as many of our readers know, charge as much as five, 
three, and two guineas for a page, half a page, and quarter page 
respectively for advertisements. Charges at such rates, made in 
addition to that of eighteen shillings per foot frontage, would be 
like the proverbial last feather on the unfortunate exhibitor’s 
back ; and we repeat that they cannot be fairly expected to 
undergo them. Amongst the things, great and small, that. 1873 
will bring forth, let us hope that a respectable implement cata- 
logue for the next show may be one. 





_M. Krupp’s EsTaRLISHMENT.—Few establishments have been so 
rigorously closed inst visitors as the famous foundry and ma- 
chine shops of NM. RP so that the following notes in the Petit 
Bulletin du Soldat will be read with interest:—‘‘ M. Krupp 
is there said to employ 17,051 workmen, of whom 8000 are en- 

ed in making alone, and the wages paid are stated at 

,000 a month; the number of steam engines at the works is 
seventy-five, representing a force of 4000-horse power, and con- 
suming 600 tons of coal daily; there are thirty-five steam ham- 
mers in operation, the heaviest being of 50 tons; tke anvil of one 
of these hammers, called the Hercules, weighs 200toas, The cast- 
ing of a steel gun of 20 tons is executed in team minutes by 800 
men, who are exposed to such intense heat using: the operation, 
that they ere allowed two hours’ rest when the wank.ig finikhed. ¢ 
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THE HOLBORN VALLEY IMPROVEMENTS. 
(Concluded from page 403.) 

The entrances to the subways at Farringdon-street are by large 
iron gates 8ft. wide, and varying rng 6in. to 15ft. 9in. in 
height; in their rear are wooden doors, which can be closed, 
should it be found expedient, in times of severe frost, to reduce 
the current of air through them. There are also entrances, closed 
by iron doors with open gratings over them, in Shoe-lane; and at 
the eastern and western ends of the Viaduct there are openings, 
similar in character to those ordinarily used over the entrances to 
the sewers, but larger, beneath which are flights of — for the 
entry of workmen; means are also provided by which pipes of 
large size can be lowered into, or taken out of, the subways 
immediately adjacent to these entrances. The subways are 
ventilated, first by shafts rising from the crown of the arches, 
terminating by open gratings, 12in. diameter, let into the foot- 
ways; secondly, by circular flues, 8in. diameter, which start from 
the crowns of the arches, pass over the house vaults, and are 
intended ultimately to be carried up in the party walls of the 
houses, and terminate either at the roofs or at the tops of the 
chimney shafts; thirdly, by openings in the crowns of the arches, 
connecting with the lamp-posts on the public way, the lower part 
of each post being perforated to afford ventilation. There are 
also air bricks built into the walls between the subways and the 
house vaults, and openings in the gates at Farringdon-street and 
Shoe-lane, as just described, so that a circulation of air will be 
always maintained in them, and up to the present time the 
ventilation has been found sufficient. The length of subway on 
the southern side of the Viaduct, which is bet’ Farringd 
street and Shoe-lane, is lighted by gratings filled in with glass 
lenses, placed at intervals of 40ft., which render it sufficiently light 
by day for the purposes of inspection and work ; the others have 
no daylight excepting that obtained through the ventilating 
gratings in the footways, but provision for artificial lighting is 
made throughout the whole lines of subways by burners suspended 
from the crowns of the arches, and connected with the gas mains 
in the subways, as hereafter is more fully described. To afford a 
supply of gas and water to the houses square iron tubes are built 
into the walls between the subways and the house vaults, through 
which the service pipes, after being connected with the mains, are 
passed, Eastward of Snow-hill, beneath that portion of. the new 
roadway which has been raised up by filling in with ground, the 
subways are carried to the Old Bailey and Giltspur-street, of the 
same dimensions as those beneath the Viaduct, but from the 
western end of the Viaduct to Hatton-garden they are 12ft. wide 
and 7ft, 6in. high, with a semicircular crown, and resemble those 
in the side streets described in the sections which refer to Charter- 
house-street and Snow-hill. The provision made in the subways 
for carrying the gas, water, and other pipes, consists of chairs and 
brackets, 

Immediately beneath the subways, and between their foundations, 
are thesewers, as shown in ourillustration last week ; they are placed 
on the side next the centre of the Viaduct, in orderto obtain vertical 
and most direct communication with the street gulleys ; a paved 
footway occupies the remaining portion of the width of the 
subways, 

The sewers follow nearly the natural slope of the ground as it 
descended originally from the hills to the level of Farringdon- 
street ; there is, therefore, between the underside of the subways 
and the sewer a space, across which the means of communication 
between the houses and the large vaults of the Viaduct can be 
made when needed, as described at page 64, and one such com- 
munication has already been made, The sewers are ventilated by 
square openings and shafts, which at present terminate on the 
outer faces of the Viaduct, but are to be carried up in the party- 
walls of the houses to the higher parts of the roofs ; the entrances 
to the sewers are by flights of steps beneath the Viaduct in 
Farringdon-street, on each side of the bridge, and also on each 
side of the bridge at Shoe-lane, where there are doors at the level 
of the street. Where the sewers are beyond the Viaduct, they 
are entered from the street surface by side entrances in the usual 
way. The inclinations of the sewers vary from 1 in 13 to 1 in 120, 
which give such currents as to maintain them perfectly clean. 

The street gulleys have cast iron boxes or traps beneath the 
roadway to intercept the mud or dirt which is periodically 
removed from them; the overflows are formed by vertical shafts 
formed of stoneware pipes, built into the brickwork of the 
Viaduct, and at the bottom of which are sloping stone channels 
for the passage of the water into the sewers, and hanging flaps or 
valvcs so balanced as to open readily for the passage of the water. 
Owing to this mode of construction stoppages are barely possible 
in these gulley shafts, but rods can be readily passed up them from 
the sewers to the tops of the shafts, and provision has also been 
made for the contingency of stoppage by lids placed directly over 
the ae of the shafts, and immediately below the street pave- 
ments, 

A sufficient number of house drains have been carried from the 
sewer, beneath the house vaults to the line of the houses to be 
built upon the Viaduct, so ‘that it will not be necessary to enter 
the sewers or alter their construction in order to afford house 
drainage. Owing to the mode of construction adopted for the 
house drains, the manner in which the gulleys are formed, the 
inclination of the sewers, the ready means of access to them, and 
the provision made for gas, water, and telegraph pipes in the sub- 
ways, it is believed that the necessity for opening the street surface 
for any of the ordinary purposes has been entirely obviated. 

On the outer sides of the subways and beneath the footways on 
both sides of the Viaduct are house vaults, occupying a position 
similar to that of vaults in ordinary streets ; they are each 10ft. 
wide from centre to centre, the sides of the subways form their 
head walls, and openings are left in them for ventilating the sub- 
ways and for laying through them gas and water services to the 
houses, Owing to the height of the Viaduct above the original 
street levels, these vaults, which at the eastern and western ends 
are but one story in height, gradually increase to two and three 
stories as they approach Farringdon-street ; they are provided with 
coal shoots, let into the public footways in the usual way. 

The general construction of the Viaduct having been explaised, 
a few words upon the foundations and the nature of the soil will 
not be out of place. Between Newgate-street and Hatton-garden 
a considerable depth of rubbish or made ground, the accumulation 
of ages, existed, beneath which was a bed of gravel, gradually 
thinning as it ge oe the Fleet valley, and overlaying the 
ordinary London clay, Opposite to Hatton-garden the depth of 
made ground was Dft., and at Newgate-street Sft. The bed of 
the Fleet sewer was in the London clay, and it is probable that at 
this spot it coincided very closely with the bed of the old Fleet 
river ; its depth from the surface of Farringdon-street, before its 

gradient was altered, was 18ft. The bottom of the valley was 
filled to'a considerable depth with mud, and the usual refuse found 
in ancient river beds in the vicinity of cities ; oak piles and sheet- 
ing roughly pointed, which appeared to have formed the fronts of 
ancient wharves, were found, and also masonry, which may have 
been the abutment of a bridge. The whole of the foundations of 
the Viaduct are carried down into the blue clay, and are formed 
upon beds of concrete. The foundations for the abutments of the 
bridge and the rows of pillars along the kerbs of the footways are 
carried to a depth of about 7ft below the invert of the Fleet sewer, 
and 12ft. 10in. below high-water mark, The Fleet sewer was then 
subject to the ebb and flow of the tide, and the trenches were 
mostly near to and in some places touching its wall. The traffic 
of the street, which was large, was carried on in both directions 
throughout the whole of the work, and as the trenches were un- 
avoidably filled with water each tide, great care was necessary in 
carrying out the work. At this spot the lowest parts of the exca- 
vations did not reach the bottom of some of the piles, which still 
exist imbedded in the London blue clay ; they were mostly of oak 
and perfectly sound. No objects of special antiquarian interest 





were discovered in the excavations for the Viaduct, or in any 
portien of the various works, The brickwork below the level of 
the ground was built with the ordinary stock bricks, and blue lias 
mortar j pel pened was — ee | | ma bricks in eed com- 
posed of sand andgreystone lime, exception o! acings 
of the subways, pe of white Burham bricks, All the 
Viaduct works (the ironwork of Farringdon-ctreet bridge excepted) 
were executed by Messrs, Hill and contractors, The 
Viaduct works were commenced on the 27th of Ma: , 1866, and the 
Viaduct was opened to the public by her Majesty the Queen on the 
6th of November, 1869, . 

The character of the subways beneath the Viaduct and the new 
streets formed in connection with it having been explained, 
some description of the pipes and apparatus fixed in them is now 
given. The provision made for laying pipes in the subways of the 
Viaduct is as follows :—On each side next to the house vaults are 
cast iron chairs, let into the stone floor of the subway; above the 
chairs are two rows of cast iron brackets projec from the wall, 
the first row being 4ft. 3in. and the second 7ft. Gin. above the floor of 
the subway; the chairs carry water pipes, the brackets gas pipes. 
On the opposite side of the subway are brackets for telegraph 
pipes and wires. The upper surfaces of chairs and brackets are 
cast with such curvatures as will fit aye of considerable 
diameter, and provision is made to adapt the brackets to pipes of 
smaller diameter by movable wedges cast with such curvatures as 
may be at the time needed ; these wedges, are screwed on to the 
brackets, and can be removed to give une to others if pipes of 
different diameters are substituted ; all the chairs and brackets 
are so arranged as to afford ample space around each of the pipes 
for workmen to get to every part of them. In the shafts at 
Farringdon-street and Shoe-lane, where the pipes descend verti- 
cally to a lower level, brackets are let into the wall of such form 
as to fit the diameter of the pipes, and when the pipes are placed 
in position against them, iron bands, specially designed to fit the 
pipes, are passed round so as to secure them to the brackets’; the 
ends of the fixed brackets and the movable bands are then screwed 
together. The eee of providing the gas, water, and tele- 
graph companies with new pipes in lieu of those removed from the 
main lines of thoroughfare upon which the Viaduct is constructed, 
having been imposed upon the Corporation by the Holborn Valley 
Improvement Act, it was decided to place the whole of the new 
pipes in the subways. In each subway is placed a l4in. water 
main upon the chairs, and on each of the two brackets a 10in, gas 
main ; one was laid for the City of London Gas Company, and the 
other for the Great Central Gas Company. At the eastern end 
of the Viaduct, where the subways are 7it. wide and 11ft. Gin. 
high, the gas and water pipes descend into them from beneath the 
surface of the adjacent ground by bends, the water pipes are then 
laid on the cast iron chairs, and the gas pipes on the brackets, and 
are thence carried in parallel lines, crossing over the London, 
Chatham, and Dover Railway to Farringdon-street ; they there 
descend by the vertical shafts, and again curving upwards, join 
the mains in that thoroughfare, which are placed in the street soil. 
On the western side of Farringdon-street the pipes rise in similar 
manner, and are carried on the chairs and brackets to Shoe-lane, 
where they descend by shafts, go under that thoroughfare in the 
subways, again rise, and are carried thence to the Viaduct circus, 
where the form of the subway changes, and the pipes both for gas 
and water are by curved junctions brought to the level of the 
brick and stone piers, and are carried in three parallel lines upon 
them to the end of the subways, when they curve —-> and 
leave the subways, joining on to the pipes laid in the ordinary 
manner beneath the surface of the roadway of Holborn. The 
water mains are provided at places with stop-cocks, air valves, 
emptying cocks which discharge into the sewers, and cocks for 
washing out the subways ; branch ~ also rise from the mains, 
and are carried through the roof of the subways to the street sur- 
face for supplying hydrants on the Viaduct level, for street surface 
watering. Fire hydrants are also provided for in a similar 
manner, and are placed along the Viaduct at intervals of about 
130ft. The hydrants on the Viaduct are placed at such intervals 
as to enable the surface to be washed by jet and hose, and are so 
designed that when the pipes are shut off from the mains an 
emptying valve is opened, which allows them to become empty and 
dry, and by this means it is anticipated that even during a severe 
frost no difficulty will be found in obtaining water for fires; the 
supply in these mains has been constant since the water was 
turned on. The gas mains are fitted with stop cocks and syphons ; 
these appliances are usually placed beneath the surface of the 
streets, but in the ——- are perfectly accessible. 

The service pipes for the street lamps rise vertically from the 
mains in the subways, and pass through openings in the arches into 
the lamp-posts, which are placed directly over the openings ; the 
posts are perforated for ventilation, and the pipes are so placed in 
them that any leakage of gas which may take place escapes imme- 
diately into the street ; a diaphragm placed between the standard 
and columns prevents the gas rising up to the flame. Provision is 
made both on the gas and water mains for laying on the services 
to each house, each main being tapped and a junction, with stop 
cock, being provided. A service pipe connected with the gas main 
is carried ins the side of the subways, and at intervals are 
burners, so that the subway can be wholly or partially illuminated, 
as occasion requires ; meters fixed in the subways register the 
quantity of gas consumed. 

In the northern subway of the Viaduct two lines of 3in. tele- 
graph pipes are placed upon the brackets provided for them ; these 
pipes descend at Farringdon-street, and are carried beneath 
that thoroughfare and through the subways west of Farringdon- 
street in a similar manner to the gas and water pipes, until they 
reach the subway beneath the Viaduct circus, where they are carried 
by slings suspended from the crown of the subway. On the south 
side of the Viaduct there is one line of 3in. telegraph pipe, which is 
carried along the subway east of Farringdon-street upon the 
bracket in a similar manner to those on the northern side; but 
instead of descending the shaft at Farringdon.street it is taken 
through the abutment and slung underneath the bridge which 
crosses Farringdon-street; it is carried through the subway 
between Farringdon-street and Shoe-lane ; across Shoe-lane, sus- 
pended by slings to the under side of the bridge, and west of 
Shoe-lane bridge, is carried in a similar manner to those on the 
northern side to the western end of the subway. The whole of 
the telegraph pipes are fitted with lidded bends, joint boxes, Xc., 
as is usually done beneath the surface of the street, ard in all 
cases are readily accessible. The contractors for the pipe work 
were Messrs, T. Docwra and Son. 





STANDING ORDERS—NEW PRIVATE BILLS. 
THE nineteenth Standing Order of the House of C pro- 


—————_—> 
liamen’ railwa: and promoters of private 
a ee schemes 


are not very communicative, that 
mouths have 4 be A. ay bn 
compliance with standing ers, or rooms. 
They are concerned rather to conceal their hand, end their 
own counsel, lest they should be Se Se ice, 
opposing interest, The projects that have entered upon the first 
public si of endeavour t2 obtain tary powers for 

rivate bills, of the first or second are now pretty fully 

nown. ‘The bills of the first class include a large vanety 
objects very dissimilar in character, among which may be named : 
bills concerning burial grounds ; charters and corporations ; 
churches and chapels ; paving, lighting, watering and ag 
cities and towns; town halls, ferries, gaols, fisheries, 
patents ; police and poor rates, and powers to sue and be sued, 
&e, The bills of the second class include: railways and tram- 
ways ; sewers, streets, and tunnels ; docks and ; canals 
hn aqueducts; harbours and turnpikes; piers, forts, reser- 
voits, Xc. 

Our readers must have observed the numerous parliamentary 
notices of application for private bills that have recently a) 
in the i morning papers. The next step after adver- 
tising taken by promoters in conformity with standing 
orders was to lodge, in certain public offices, on or before 
the 30th November last, plans, sections, cross sections, and 
books of ref in relation to the works proposed to be 
executed and the property to be eqpuamnes, ae of the 
bills have to be lodged on or b-fore to-morrow, r 21st. 

The bitls for which notices have been published are well up to 
the average number of the past few years, and include schemes of 
much importance, some of which have doubtless “‘a good deal of 
fight in them.” One of the most important projects affecting 
London is the City and West Eud Railway, y Res it is pro- 
posed to effect junctions with the Metropolitan line at Brompton, 
and at Farringdon stations, thus comaial ing at last an “inner 
circuit,” although upon a plan considerably abrid ged as compared 
with the original proposition. The proposed course of the line 
would be from Brompton vid Knightsbridge, Piccadilly, with a 
portion of its length under the Green Park, to the Regent’s- 
circus, where it is proposed there shall be a large central station. 
The further course of the line would be to the north of Leicester- 
square, the south side of Holborn, and across by Lincoln’s-inn- 
fields, past the new Law Courts, to a junction at Farringdon-street 
station with the Metropolitan line. Such a line, if constructed, 
would doubtless command a very heavy traffic ; the communica- 
tion would mend the fortunes of the Metropolitan Company, but 
greatly mar those of the ————? District Company— porsibly 
irretrievably ruin them, ilways in London, however, are not 
encouraging in their financial results; their cost for land and 
works being so enormous, The Metropolitan Company now pays 
2 per cent. upon its share capital, and the Metropolitan District 
Company, if we mistake not, nothing at all upon its ordinary 
share capital. The London Central Company, to make a line 
from Charing Cross station across London to Euston and St. 
Pancras stations, got their Act two sessions ago, but a yee Se 
have been unable to raise the n capital. The Mid- 

Comy also obtained one of their bills last session, but they 
seem also unable to raise the necessary capital or to commence 
their works, The London Central Company, just referred to; 
have a bill in preparation for powers to make connections with 
other lines, for extension of their time and powers to construct 
the line, and for financial arrangements with other companies, It 
is stated on good authority that the deposit for the West-end and 
City line is already subscribed, and that the project has the 
cordial support of the Midland and Great Northern companies, 
os magy things be so the passing of the bill is more than pro- 
e. 
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The Great Western, and others of the principal railway com- 
panies, will have their voluminous “omnibus” bills as usual, 
setting forth a variety of objects for which the companies desire 
powers. The South-Western has as many as three long 
**various powers” bills. The South-Eastern Company will have 
a bill for new lines at Rochester and Chatham, and for other pur- 
poses. The London, Chatham, and Dover Company will have a 
bill for new lines in Kent, for widening the railway bridge at 
York-road, Battersea, and other objects. A newt h route 
to the north, rid Doncaster, will be proposed by the Midland 
Company, in conjunction with the Manchester, Sheffield, and 
Lincolnshire Company, concerning which the Great Northern 
Company wil have ae say ; the latter company again 
proposes an invasion of Midland territory by making a line to 
Leicester. ‘The contention between these two companies will 
doubtless be cne of the most remarkable of the session. The 
London and North-Western Company, in addition to a various 
»owers bill, will have a bill for works in the old harbour at 

olyhead, It is proposed by a new company to construct a line 
from Tunbridge Wells to Hastings ; and the project tor a new line 
to Brighton is again revived, é . 

The Mersey s and Harbour Board will have two bills, 
involving extensive and important works on both sides of the 
Mersey ; the provisions of No, 2 Bill inclade a new landing 
stage at Birkenhead. 

Numerous gas and water bills will be introduced, for some of 
which extensive new works will be required, but a number of 
these bills are mainly for dissolution and reincorporation of the 
companies, The gas and water bills include, as affecting the 
metropolis, bills by the Grand Junction and Chelsea Water com- 
panies, the Crystal Palace District Gas Company, the Gas Light 
and Coke Company, who desire powers to purchase, lease, and 
work coal mines, 

The petitions for bills of which notices have been given are 
such in number and character as leave no room to doubt that Par- 
liament will have in the coming session an amount of business in 
connection with private bill legislation that will come fairly up 
to the average of recent years. The number of sets of plans 
lodged for next session is 281, against 270 last year, 237 for the 
session of 1871, and 140 for 1870. In 1846, when there was a flood: 
of railway speculation, 821 sets of plans were | - In 1849 the 
number sank to 55, Of the plans now deposited 159 relate to 
new works on railways. 














ComMPANY OF THE Hauts-Fourneavx, &c.—In July, 1871, the 
Society Petite and Gaudet was converted into a societé anonyme 
under the title of the Compagnie des Hauts-Fourneaux Forges et 
Acieries de la Marine et des Chemins de Fer, and its first annual 
report, a remarkable document, has just been published. The 
t of work done and sales made during the twelve months is 





vides that in the months of October or November preceding the 
application for a bill notices of such application shall be pub- 
lished once in the London, Edinburgh, or Dublin Gazette, in 
relation to English, Scottish, or Irish bills, as the case may be, 
and in three successive weeks in some one and the same 
newspaper of the “‘ county, porn? of a city, town, county of a 
town, or lands to which such bill relates shall be situate.” 
The date for advertising notices in the Gazettes, in conformity 
with this order, extends, of course, to November 30th, but the 
insertions for three successive weeks in the other papers, 
necessitated the appearance of the first insertions in certain 
English, Scottish, and Irish papers three weeks since. It would be, 
as may be readily supposed, a Herculean, almost impossible, 
certainly unprofitable, task to collate, for a full list of these 
notices, the may vd press of the United Kingdom, as would 
need to be done to obtain a complete catalogue of the private bills 
to be petitioned for, or that it is intended by promoters shall be 
titioned for in the ensuing session. Such a list can 
made up from the files of the three Gazettes, 





Prior to the time when notices must appear in local papers, 


in round numbers thirty-one millions of francs, or more than 
double that of the old society in the 

penses, including the purchase of new pro 
new works, amount to less than twenty-nine millions, lea’ over 
£80,000 profit, which enables the directors to declare a dividend of 
10 per cent., besides paying 10 per cent, to the council of manage- 
ment, placing 5 per cent. to the account of the reserved fund, and 
carrying nearly E5000 forward as balance, an extraordi: 
when all circumstances are taken into consideration. The 


result 


promise a much better result for the current year, and 

that the orders already received from foreign countries, as well as 
will absorb all the present resources of the company 
for two years. In order to meet the demands upon the company 
it was resolved at the general meeting :—(1) To erect a blast furnace 
of large power at Saint Clamond at a cost af £20,000 ; (2) to pur- 
chase a property in Sardinia of the extent of 1250 acres, covered 
with wood, at cost of £1200; (3) te reopen a mine 
belonging to the company which has been for threo 





years, new company is certainly to be felicitated both upon 
the results it has alvendy achieved and upon the prospeata before it, 





ee ee ae oe 





esr: 











H 
4 
| 
’ 
1 
a 
. 


ea Ses 











ao ov 


sr | wan 


ney 
om eee 


a ae 


ny anne 


a en ea ara eRatneteeemmernrn 





420 





THE ENGINEER 





Dec. 20, 1872, 








= 


LEGAL INTELLIGENCE. 


COURT OF CHANCERY, Lincotn’s-Inn, Dec. 13. 
(Before the Lonp CHANCELLOR. ) 
IN RE SHEFFIELD’S PATENT.—APPLICATION TO SEAL, 

THIS was an application on behalf of James Sheffield, of Glasgow, 
that the Great Seal might be affixed to letters patent for his 
improvements in furnaces for melting glass, pursuant to the 
Attorney-General’s warrant of the 21st of August, 1872. 

On the 1]th of May, 1872, Sheffield petitioned for a grant of 
letters patent, and at the same time a a complete specification 
of his invention with the usual declaration of being the first 
inventor, and that the invention was not in use by any person or 
— Objections to Sheffield’s “p lication were | on 

half of a yar inventor, a Mr. Stevenson, of G Ww, 
raising the case that Sheffield was not the first and true inventor, 
that material facts of his alleged invention were substantially the 
same as improvements for which Stevenson had in March, 1872, 
obtained provisional protection; that parts of the arrangement 
shown in Sheffield’s specification were the invention of a work- 
man in the employ of Stevenson, and that Sheffield’s application 
for a patent was in fraud of Stevenson’s rights. The matter was 
referred to the Attorney-General, who, upon the 12th of August, 
1872, after hearing the objections of Stevenson to Sheffield’s appli- 
cation and the objections of Sheffield to Stevenson’s application 
for a patent, overruled Stevenson’s objections, and of the two 
competing applications for a patent, ordered that of Sheffield to 
proceed. On the 21st of August the Attorney-General caused his 
warrant to be issued for sealing Sheffield’s patent. Objections 
were filed by Stevenson to the sealing of Sheffield’s patent, and 
after repeated applications on behalf of Stevenson, the Attorney- 
General consented to re-hear the matter, and on the 7th of 
October, after hearing Sheffield by attorney and council on 
— of Stevenson, refused to alter or in any way vary his former 

ecision. 

The application of Sheffield to have his patent sealed now came 
on, and the substantial question was whether Stevenson, the 
competing applicant, was at liberty to bring forward in opposi- 
tion to Sheffield’s —— upon evidence not previously avail- 
able an objection of prior user which was not raised, or at all 
events was not distinctly taken in the proceedings before the 
Attorney-General. 

After an elaborate argument, in which Mr. Aston, Q.C., and 
Mr. W. N. Lawson were engaged on behalf of the applicant, and 
Mr. Kay, Q.C., and Mr. Macrory on behalf of the opponent, 

The Lord Chancellor said that the whole facts of the 
case having been within the knowledge of the opponent, Mr, 





’ Stevenson, when the matter was before the Attorney-General, he 


ought not to allow an argument as to what would have been the 
legal effect of those facts if they had been brought before the 
Attorney-General. It was the intention of the Legislature that 
these investigations should be conducted before the Attorney- 
General, and if the parties did not then make use of all the facts 
within their knowledge, they were not entitled afterwards to bring 
those facts forward for the first time before the Lord Chancellor, 
The whole burden was thrown upon the person opposing the 
application for letters patent of showing that he had such a case 
as would make it right to inflict on the applicant the irreparable 
injury of refusing tie his patent, while, on the other hand, 
the injury to the opponent was not irremediable. The 
matter had been cea dealt with by competent authority 
and a judgment adverse to the opponent had been pro- 
nounced by that authority. It was a ho;eless task and very 
unwise to give any encouragement to attempts like this to rehear 
matters already decided by the proper tribunal. The case cited 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


"Keadaoy bagoetuncete ts seleeay auteteagn abe camhecive an 

O “Tm en! way axle-boxes, a ble to all 

kinds of rolling stock.”—A consemuatention from Owen Tomlinson, 
Prell, Borabay, Indies. 


3542. JAMES ALEXANDER ForREsT and WititiamM Woo.nouse Hayes, 
Liverpool, “‘ Improvements in water-c e 

3543. ALEXANDER CameRON DINGWALL, Glasgow, N.B., “ Improvements 
in sewing machines.” 

3544. CHARLES Georce Yates Kine, Glasgow, N.B., “‘ Improvements in 
pressure and vacuum gai ¥ 

$545. Aucuste CHirrray, Maromme, Seine Inférieure, France, “‘ An im- 
proved system of printing at the same time one or more colours on both 
sides of a cloth, and to produce simultaneously some ribs squaring with 

340 8 ¥ B Buzett, Lot-et-Garonne, Fran: 

ERNARD VALMY Benquet, Buzett, “A 
new system of motor moved by weight.” es 

3547. ARTHUR James Stevens, Uskside Ironworks, Newport, Monmouth- 

, “ Improvements in steam and other motive-power engines.” 

3549. Josepn Waite, B lona, Spain, “‘ Imp its in pistons.” 

— Franz Picatt, Tichborne-street, London, “Improvements in 

ssors.” 

-— Hewry Sruart Forp, Gosport, Hants, ‘‘An improved courier or 

avelling ‘wy 

3555. WauTeR CHarLes CuuRCH, Lombard-street, London, “ Improve- 
ments in safety and other valves.” 

2556. Joun Bares, Portland-street, James WILLIs Dixon, jun., Oakfield 
House, and Wittiam Botrery, Durham-place, Sheffield, “Tm- 
a age in apparatus for extracting caps from the base of breech- 

loading cartridge cases.” 

3557. Joun James Bopmer, The Grove, Hammersmith, and Louis RupoLpa 

DMER, sdowne- Notting-hill, Middlesex, “ Improvements 
. the manufacture of b: blocks, and other objects of t-furnace 
slag.” 

= Joun a i. pers - ter, “* Imp t 

elastic pac! or pistons an rods of steam engines. imps, 
arms, and similar purposes.” —' November, 1872. bigs 

3560, Georcr CLARKE OoLE, Ripley, Derbyshire, “‘ Improvements in the 
construction of reaping and mowing hines, w imp t: 
are also applicable to land rollers, seed drills, and other agricultural 
implements drawn by horses.” 

3561. Wittiam SmtruH, Sun Foundry, Heywood, Lancashire, “Certain 
improvements in looms for wea’ ‘ 

8562. THomas West, Devon’s-road, mley-by-Bow, Middlesex, ‘‘ An 
improved equilibrium steam valve.” 

3563. JAMES ASHBURY, Grosvenor-street, London, ‘‘ Improvements in the 
seat fittings of railway carriages and other vehicles, applicable also to 
the cabins or saloons of steam and other ships or vessels.” 

$566. Francis StepHeN Forey, Well-street, London, “‘ Improvements in 
the manufacture of collars, cuffs, wristbands, shirt fronts, and other 
similar articles.” 

3567. Emit WILHELM Marcus, Bloomsbury, London, “ Improvements in 
means and apparatus for counteracting sea motion in passenger and 
other vessels, and thereby preventing sea sickness,” 

3569. Joun Dopp and Rosert Buckxvey, Oldham, Lancashire, ‘“ Im- 
provements in mules for spinning and doubling.” 

3570, Seeaee ae Pe, sag nn Bann pone pe “Tm- 

provements in drying jes, tery ware, and other like goods, 
and in the means ane ered there 

8571. ALEXANDER MELVILLE CLARK, pane yee Po mes London, “ Improve- 
ments in machinery for ding and polishing.”—A communication 
from Albert Assman, Lindon, Union, New Jersey, U.S. 

3572. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An im- 
proved combined gw pressing, or calende: , cutting, pasting, 
and folding machine.”—A communication from Edward Lloyd Ford, 
New York, U.S. 

3573. CLaupe Francois Bours#Eerin, Boulevart Sébastopol, Paris, “Im- 
provements in folding or winding up weft, twist, ip, galleon, and 
ribbon lace, and similar articles, and in boxes in connection there- 
with.”—27th November, 1872. 

3574. Witt1aM Youna, Queen-street, London, “ Improvements in and 

licable to furnaces, grates, and stoves.” 














of ‘* Manceaux’s Patent (Z. R. 5 Ch, App.) had no appl . 
for in that case there had been no opposition before the Attorney- 
General, and the course taken was to refer the matter back to the 
Attorney-General, it being no part of the duty of the Lord Chan- 
cellor to discharge the office imposed by law upon the Attor- 
ney-General. In this case the Attorney-General had given his 
decision upon the whole matter. Further affidavits were sub- 
mitted to him, and when the Attorney-General refused to alter 
his former judgment, it must be assumed that he had looked into 
such further affidavits, For his lordship to refer back the matter 
at this stage to the Attorney-General would in effect be express- 
ing a doubt whether the Attorney-General had properly heard 
and considered the application, The usual course must be fol- 
lowed, and the patent would be sealed, the costs occasioned by the 
opposition being borne by the opponent, Mr. Stevenson. 





A Userut PLuRALISt.—On Monday morning, at Marlborough 
House, his Royal Highness the Prince of Wales presented Mr. 
Bessemer with the Albert Gold Medal of the Society of Arts. This 
medal was instituted by his Royal Highness the Prince Consort as 
an acknowledgment of any great achievement either in the arts, 
manufactures, or commerce by persons resident in or belonging to 
any country in Europe, The extremely wide field over which the 
award of this medal ranges adds greatly to the honour of its 
acquisition, Two years since it was awarded to M. de Lesseps for 
the Suez Canal, and this year it is given to Mr. Bessemer as a token 
of recognition by the Council of the Society of Arts of the great 
benefits which Mr. Bessemer’s successful discoveries in the iron 
and steel manufacture have conferred, not on Great Britain alone, 
but on the whole world. The first honorary recognition of the 
importance of the Bessemer process in this country was made by 
the Institution of Civil Engineers some fourteen years since, when 
that body awarded Mr. Bessemer the Gold Telford Medal for a 
paper read by him before them on the subject. Sweden was the 
next country to appreciate a p which touched so nearly the 
great staple manufacture of that kingdom. The Bessemer process 
was early established there, aud the Crown Prince, who is the 
President of the Iron Board of Sweden, inspected the first opera- 
tion of making steel, with which he was so satisfied as to make 
Mr. Bessemer an honorary member of the Iron Board. Hamburgh 
was next to adopt the process, and afterwards to present Mr. 
Bessemer with the freedom of the city. The process of manufac- 
ture then spread to Styria and other parts of Germany, and the 
King of Wurtemberg presented Mr. Bessemer with a gold medal, 
which was accompanied by a ag on | te letter of acknow- 
1 ent. Meantime, the system had been adopted at the works 
of Prince Demidoff, and those of the Northern Railway, near 
Vienna. The Emperor of Austria took great interest in its pro- 
gress, and conferred on its inventor the honour of Knight Com- 
iander of the Order of Francis Joseph, the jewel cross and 
crimson collar being accompanied by a complimentary letter. In 
1867 a scientific commission in Paris reported to the Emperor 
upon the p ss and pe of the Bessemer process, sug- 
gesting that his Majesty should confer on Mr. Bessemer the Grand 

ross of the Legion of Henour, The Emperor graciously assented, 
on condition that the English Minister in Paris would permit Mr. 
Bessemer to wear it, which permission, however, he failed 
to obtain, and so the intended honour was never conferred. 
At the last Exhibition in Paris, however, although Mr. 
Bessemer was not an exhibitor, his Majesty the Emperor presented 
him in person with a magnificent gold medal, weighing 12 z., in 
recognition of the value of his inventions. Another graceful 
acknowledgment of the value of the process was made three 
years since by the Iron and Steel Institute of Great Britain, which 
society elected Mr. Bessemer its president. The Americans have 
adopted a very special method of showing their appreciation of Mr. 
Bessemer’s service to science. In the midst of one of the richest 
iron and coal districts in the world in Cincinnati they have began 
to build a new city, which from its geographical position and 
local advantages is destined eventually to one of the 
largest centres of trade in America, To this city they have given 
the name of Bessemer.— Times. 








3575. Tuomas Joseru DitcHBuRN, East Indian-road, Poplar, London, 
“Improvements hi or apparatus for the treatment of vege- 
table productions containing fibre.” 

3576. CuarLtes Denton ABet, Southampton-buildings, Ch "y-lane, 
London, “ Imp’ ts in the facture of artificial fuel biocks.” 
—A communication from Leon Gailbordt, St. Petersburg, Russia. 

3577. James Frank Samitu, Leicester, Leiceste: “* Improvements in 
self-acting gates or sluices and wires for the prevention of the overflow 
of water from rivers or watercourses.” 











i tai 


3598. Wittiam Eanes and Wittiam Toomas Eapes, Birmingham, “Tm- 
for raising and lowering weights. 
Les TURNER. N “Improvements in 


» Lenton, 5 
machinery for scudding, 4 , and meyee paeae 
dirt from all kinds of split or Samepiit ether and calf skins 
or tanned, out, . 


a7 hides, either untanned d, and for s 
3600. Partie WiiLiaM Seymour, -lane, Battersea, Surrey, ‘‘ Im- 
provements in "—29th November, 1872. 


3002. AsHton Kay, Manchester, “Improvements in steam pumps for 


ERICK GARROOD, Limehouse, London, “ Improve- 
furnaces and ovens for baking and other —— 
3604. WILLIAM ae a —— Yorkshire, ‘ - 

means or a) or or t 

A wing spinning 

3605. Wicttiam Epwarp Gepce, Wellington-street, Strand, London, 
** An improved apparatus or cock with safety plug for preventing fraud 
in the consumption of ting ."—-A communication from Pierre 
Auguste Cham! . Fau 


ements in 
wool and 


“te ceichems Op sabeay came: cusaeedeatton ome Woes 
xes for *—A communication from Stous 

Sloot, Utrecht, Holland.» 

3607. Francis Wituiam AsHuTon, Hyde, 


Cheshire, ‘‘Improvements in 
high-pressure and compound steam e: es.” 
$698. Francis WiLulaM AsHToy, Hyde, , “Improvements in 
the arrangement of and method of working the ves of steam 
e8, 


3610. Joun WuittINcHAM, The Cross, Willaston, Nantwich, Cheshire, 

« proved centrifugal machine for drying and cleaning grain.” 

=. WILLIAM Cary SeLpen, Brooklyn, New York, U.S., “‘ Improvements 
steam pum 

3613. RicHaRD Hanson and JoserH Norton, Halifax, Yorkshire, ‘‘ Im- 
provements in steam boilers.” 

3614. Witt1AmM Morcan Brown, Southampt gs, London, 

“Improvements in the fastenings —- or corsets and other 

garments.”—A communication from Hugo Schultz, Paris. 

3615. SaMUEL BLAkEY ANDERTON and Joun GouLptn, Bradford, York- 
shire, “Improvements in that class of combing machinery known as 

Noble’s machine.” 

3616. Joun Carter Ramspen, Smith House, Lightcliffe, Halifax, York- 

shire, and James MARSLAND TANKARD, Bowling Hall, Bradford, York- 

shire, ‘‘A new and improved method of and a; tus for staining or 
dyeing velvets and all other woven fabrics, and for producing designs 

and thereon.”—30th Noverber, 1872. 

3619. Joun Henry Jonyson, Lincoln’s-inn-fields, London, “‘Improve- 
ments in spools for se machine shuttles.”—A communication from 
Thomas Hutchins , Worcester, Massachusetts, U.S. 

3621. JAMES Pickup, Bradford, Yorkshire, “Improvements in grate 


$622. Josern Knorr, Highfield Steel Works, Sheffield, “ Improvements 
in economising or u the waste heat from melting or other 
furnaces, and the application of the same for heating steam boiler 
or other furnaces ” 

8624. WiiL1am Easton and FREDERICK TATTERSALL, Alexandra Foundry, 

Leeds, Yorkshire, “‘ Improvements in apparatus for ventilating mines 

8625. G ttt I its in lockets, pendants 

. GEORGE Swain, » “‘ Improvemen' ockets, pen 4 
brooches, and other articles of oelioey.” 

3626. ALFRED VINCENT NEWTON, -lane, London, ‘‘ Improvements 
in materials for cutting and substances.”—A communi- 
cation from Benjamin Chew Philadelphia, U.S. 

$627. ALEXANDER McKenzie, Little Windmill-street, London, “ Improved 
apparatus for operating the moving heads of a 

$628, CHRISTIAN VON HenNiNGs, Hamburgh, “The preparation of an 

f the mountain ash (Pyrus)-German 


extract from the berries o! 

$629. ALEXANDER MeEtvitte Ciark, Chancery-lane, London, ‘‘Im- 
rovements in spindle bolsters of spinning frames.”—A communication 
rom Charles klin Wilson and Jesse Edward Folk, Brooklyn, 
Kings, New York, U.S. 

3630. ALEXANDER MELVILLE CiaRK, Chancery-lane, London, ‘An im- 
—* joint for uniting the ends of railway rails.”—A communication 
rom John McLean Staughton, Riverton, Greenup, Kentucky, U.8.— 
2nd December, 1872. 

3631. WittiaM Bruce and Hypporire Fourewe, Birkenhead, Cheshire, 
* Improvements in bottles or ptacles for containing atérated bever- 
ages, and in ——— for charging the same.” 

3633. StopparT Pe1ve, Carlisle, Cumberland, “Improvements in horse 
rakes.” 

3635. James Bacon, Church Gresley, Derbyshire, “ Imp 
kilns for burning bricks, sr. or other articles.” 

3636. THomas Kenprick, Birmingham, “New or improved parts of 
crochet needles.” 

$637. AARON MosLey, Southey-street, Nottingham, ‘‘ Improvements in 


— 4 
3639. OHANN Grorce Bourincer, Cannon-street-road, London, “ Im- 


the construction of 


hoilat 








ts in 








3579. Ricuarp Hircucockx, Henleys House, jWellin; 
‘‘ Improvements in apparatus to be used for remo 
ilers.” 


2581. Ropert Bett and Tuomas Bei, Wishaw, Lanarkshire, N.B., ‘‘ Im- 
provements in oil lamps.” 

$582. Frecerick Burcess and JosepH RopertsHaw, Bradford, York- 
shire, ‘* Imp: its in hinery for spinning and twisting fibres.” 

3583. Epwarp Kavutpacu, Green-street, Park-lane, London, “ Im- 
provement of the means of and ap} tus for checking and preventing 
motion on board ships at sea in order to — sickness,” 


n, e, 
g tubes from steam 





pr in apparatus for withdrawing gases and foul air from mines 
and other underground excava' - 

3640. CHARLES FREDERICK Lonopew, Oxford-street, Sheffield, ‘‘ Improve- 
ments . —* am and in — economical use of the heat generated 
therein for heating or coo! purposes.” 

3642. CHARLES WILLIAM S1EMENS, Great George-street, Westminster, 
“ Improvements in smelting iron and steel, and in furnaces and appa- 
ratus empl ‘A _ S ti a parts of — improvements 
are also applicable to regenerative gas furnaces generally.” 

3643. Francis Joun Boxroy, Grosvenor estminster, ‘‘Im- 








3587. WittiaM Berrs, Wharf- City- » London, “An imp d 
capsule, an bi or p ing the same.” 

3588. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of sugar, and in 4 tus to be used therefor.”—A 
communication from Santiago Dod, wana, Cuba.—28th November, 

872 


1872. 

3068. JEAN Marie TREMAUX, Algiers, ‘An improved piston packing.”— 
17th October, 1872. 

$160. WittiaM TEMPLE Cooper, Oxford-street, London, ‘‘ Improvements 
in preparing or making up medicated and other effervescing mixtures,” 
—24th October, 1872. 

$282. Witt1am TemMpLe Cooper, Oxford-street, London, “ An improve- 
ment in the manufacture of lozenges.”—31lst October, 1872. 

3342. STEPHEN ALLEY, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus for measuring, pumping, or obtaining motive power from 
liquids.”—11th November, 1872. 

$359. Georoe Smita Hare and CHAR es Stuart, Hull, Yorkshire, ‘‘ Im- 

rovements in the method of and apparatus for stopping and plugging 
the tubes of steam boilers.”—12th November, 1872. 

3374. Ropert PunsHon, Queen-square, London, “Improvements in 
shovels or instruments for feeding fires with fuel.”—13th November, 
1872. 

3423. Tuomas CrisEL BiytH, Great Yarmouth, Norfolk, ‘‘ Improvements 
in stoves for heating apartments, halls, and other like places.”—16th 
November, 1872. 

3464. Epwin Hits, Warsash, Southampton, and Bensamin Bicos, 
Laurence Pountney-hill, London, ‘‘ Improvements in deodorising and 

ing sewage and other excrementitious matters, and in obtaining 
certain useful products theref: ”—20th Ni ber, 1872. 

3477. Peter JENSEN, Chancery-lane, London, “‘Improvements in the 
manufacture of steel” —A communication from Thomas Brooks, 
Minerva, Stark, Ohio, U.S.—2lst November, 1872. 

3495. CuaRLes O’LAvGHLIN LaMB PRENDERGAST, Wokingham, Berkshire, 
“ A new method of protecting cheques from forgery.’ '—2.nd November, 


1872, 

$512. CHARLES OwEN, City-road, London, “‘ Improved means for electrical 
intercommunication between er and guard, guard and guard, 
and guard and engine-driver. 

$514. Jonn Lamacrort, Warwick-street, Regent-street, London, “ An 
improved method of preparing paper for transmission by post or 
otherwise, without the use of wrappers or lopes.”-—23rd Ni ber, 
1872. 

$550. Ricnarp Porter, Whittlesford, Cambridgeshire, ‘ Improvements 
in brake apparatus for wheeled vehicles.”—26th Ni ber, 1872. 

3589. EpwaRD Burstow, Horsham, Sussex, ‘‘ A new or improved window- 
sash stop or fastener. 

$590. Tuomas Rowan, Glasgow, Lanarkshire, N.B., “ Improvements in 

furnaces.” 


er ; 
$591. Henry JosepH Francois Hupert Foveacx, Strand, London, “An 


’ 
nail 














improved clinical thermometer.” 

3592, Robert Bury, jun., Epsom, Surrey, and Josepn Howarp, Wimble- 
don, Surrey, “Improvements in the construction of and mode of 
actuating the diamond and sings of rail a 





3593. Linpsay OciLviz, Lime-street-square, London, “1 ements in 
ap! tus for steering ships.”—A communication from Christian Splidt 
Ogilvie, Melbourne, Victoria. 

2594. JoserpH THompson, Manor House, Camberwell-road, Surrey, “ Im- 
provements in shutters for enclosing and securing windows, doors, and 
oO ” 

$596. ALFRED Henry Davies, Rhymney Ironworks, Bedwellty, Momouth- 
shire, ‘‘ An im regulator for steam “y 

3597. Jonx WiLkinson, jun., SAMUEL FiLLincHAM, and JamMEs Parpor, 

¥ Balne-lane 





Mills, Wakefield, Yorkshi 


, Wi 

Pp in for coating leather in order to render it 

more endurable and less pervious to moisture.” 

3644. THomas Epwarp Heats, Taomas Evans, and THoMas EDWARD 
Heatu, jun., Cardiff, 0 , “Improvements in apparatus 


or com! 
3645. Georce Henry ANDREWS, New Brentford, Middlesex, ‘‘ Improve- 
ments in machinery or apparatus for extracting the fibres of the Musa 
Textiles, Musa Sapientum, Musa Paradasiaca, and other like fibrous 
ts.” 


$646. Gzornce Henry ANDREWS, New Brentford, Middlesex, ‘ Improve- 
ments in machinery or apparatus for treating fibre-bearing plants.” 

3647. Hunter Henry Murpocu, Staple-inn, London, ‘‘ Improvements in 
the — of pipes or tubes.”—A communication from Henri Alexandre 
Roche, Wassy, te Marne, France.—3rd December, 1872. 

$650. BRYAN JOHNSON, EpwaRD BavzanD ELLinoTon, and Jonn Henry 
Harrison, Chester, “Improvements in appara for raising and 
transporting loads. : 

3652. WiLLiaM Epwarp TEate, Mark-lane, M » “Im ts 
in for gaslights, and in an improved method of lighting gas 
w under the prot of S 

3656. Jonn Henry Kenyon and James Kenyon, Blackburn, Lancashire, 
oe in for carding cotton and other fibrous 
sul ces.” 


$660. Samuet CLayton, Paradise-street, Bradford, Yorkshire, “‘ Improve- 
ments in hydraulic and hydrostatic cranes.” 

3662. GeorcE AMBROsE HawortTH, Silkstone Maine Colliery, Cawthorne, 
Yorkshire, ‘Improvements in the construction of slide valves for 





oe “ 


steam engines.” 

3664. Isaac Brown, Elm Croft Grange, Edinburgh, Midlothian, N.B. 
“Improvements in hurdling sheep and cattle, and in the hurdles 
em ed therefor.” 

Pa in Evans, G 5 ee Se 4 on or im- 
ved a tus or mi jor 4 way 8.” 
3658. Wittnast EDWARD Newton, Chancery-lane, London, “Improve- 
ments in the manufacture of cast steel, and in refining or cast 
iron.”—A communication from Bernhard Gloeckner, Tschirndorf, 


3670. Henry Youna Darracotr Scott and THomas WALKER Scott, 
Ealing, Middlesex, “‘ Improvements in the mode of and apparatus for 
preparing lime for the treatment of sewage.” 

$672. ARTHUR SMITH OwEN, Newman’s-court, Cornhill, London, “Im- 
= means for obtaining electric currents.”—A communication from 

enzel Carl Teuchert, Vienna, Austria.—4th December, 1872. 

3676. FREDERICK GzorGE Morion, Lynton-street, Bermondsey, Surrey, 
“ An improvement in treating tin-plate waste scraps or clippings for 
separating or removing the tin and other matters from the iron.” 

3678. WittiAM Rosert Lake, Southampton- London, “Im- 
provements in the manufacture of malleable cast iron and cast steel, 
and in furnaces therefor.” — A communication from Jonathan M. 
Roberts, Burlington, New Jersey, U.S. 

3680, Tony Petitsean, Islington, London, ‘Improvements in the pro- 
duction of metallic surfaces and articles of various forme by chemical 
means and the electro ition of metals, which surfaces or articles 

polished, dead or matted, engraved, or 


ornament 

$686. ALEXANDER Brow Gracechurch-street, London, “ Improved 

apparatus for raising sunken or wrecked vessels.”—A communication 
from Henry Francis Knapp, New York, U.S,—5th December, 1872. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
$653. Henrt ADRIEN BonneviLie, Piccadilly, London, ‘Certain new 
and useful imp ts in hi inning woo! 








St. Helens Mills, orkshire, and WittiaM GLOVER, 
» “ impr ts in or appa- 
for printing, 


ratus for scouring, 





bleaching, ee and 
i, or other yarns, and for beaming or nding 


drying worsted, w 
the yarns on to bobbins. 


lor sp g . 
and fibrous materials in general.”—A communication from Celestin 
Martin, Verviers, Belgium.—4th December, 1872. 























"—4th December, 
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3693. Georce HAsELTINE, Sout thampton-buildings London, “Impnove- | 2623. James Harvey Ottver, Baltimore, Maryland, U.S , “ Wooden pogs jy mm png mR yyy Bo 
ments in meters for gas or liquids.” — wk ctenain Hon for boots and shoes.” ‘ the movements of the arms at the proper angle. According to this 
Brainard Spooner, Syracuse, New York, U.S.—tth December, 1872. 3626. Aurrep Vincent NewrTon, , Gane t. ame, Landen, ouing — these improvements a pin is introduced aay the head of the shank, 
3695. Martin Bewson, Southam: mpton- “Improvements hard substances.”—A communication from Benjamin Chew | the end of ead into a recess formed in the central axis of the 
in lamps.”—A communication from John Henry Irwin, — December, 187%. es arms, so that w either end of the recess comes in contact with the 
ennsylvania, U.S.—6th December, 1872. * ae ey . . / ~ jprc, London, “ With- a the movement “ the axis and arms in ny X, =e is — Fo 
3737. Wi tham . London, “ - ‘rom ‘qt e proper angle, a shoulder or projection upon axis acting 
: yore ee pm waktting oils, fe yt a 3642. CHARLES Lypenw 3 —— T. c —~ ym Westminster, -_ = recess on Sn . a why | head eons ‘Se rng ome f ¢ 
bstances.”—A communication from Franklin Kersting, d “ Smelting iron steel, "— 3rd December, 6 arms a! proper ang! ia carrying rope shackle 
je ds, oe ton December, 1872. ee 3650. Bayan JOHNSON, Epwarp Bayzanp E.uinoton, and Jonny Heyry th h the for arresting the movement of the arms. The 





Patents on which the Stamp Duty of £50 has been Paid. 

17. Grorce Watiace Honeman, Gateshead-on-Tyne, Durham, ‘‘Pre- 
incrustation in steam boilers.”—14th December, 1869. 

3591. Wittiam Witt1aMs, Mitford-street, Liverpool, <Tunnels,”—11th 


December, 1869. 
3607. James Livesey, Visterte cheecabeny Westentasten, “ Street tramways, 
&c,”—13th December, 1 


3639. Joun Ocravivs’ | and JosEPH Nicnots, Leeds, Yorkshire, 
and Witiiam Hestop, Doncaster, ‘‘ Wheels and pulleys.” — 16th 


December, 1869. 
3587, WILLIAM ALFRED ieaeeene, Canonbury, London, “ ee 
— 
Pur Cuarces Evans, Brimscombe Mills, Gloucestershire, 
“aa a jad Tae Lanarkshire, N.B., a Feeding 


Lime-street, ian. ~ i Steoring and alta 
3759. —-y GiepuiLt, Newcastle-on- -Tyne, “Cutting coal, &c.”—29th 


, 1869. 

3593. Prutipre Kocu, Manchester, “‘ Untapped nuts intended for screw 

bolts. ans '—13th cae, ney ll 3 

LEXANDER MELVILLE CLark, Chancery-lane, London, “ Jacquard 

a '—17th December, 1869. 

23. ALFRED COURVOISIER’ Jonals, Chaux-de-Fonds, Switzerland, 
“* Double-faced watches.”—15th fom 5 1870. 

3633. JouN t.-, Jouwson, Lincoln’s-inn-fields, London, ‘ Reducing 


$647. ALEXANDER RICHMOND ER, Thomas-street, Horsleydown, 
am, “Stoppers for infants’ f feeding bottles, &c."—17th December, 


3709, Josep Assury, Balsall Heath, Worcestershire, ‘‘Screw wrenches 
or screw spanners,”—22nd December, 1869. 


Patents on which the Stamp Duty of £100 has been Paid. 
183. Epmunp Morewoop, Stratford, Essex, “Coating metals.”—9th 
December, 1865. 


3223. Garson Arkin, Epwin Arkin, and ALrrep Amos ATKIN, Birming- 
“Grinding saws, &c.”—13th December, 1 


Notices of Intention to Proceed with Patents. 


076. Eten Apams, Woodstock Lodge, Granville Park, Lewisham, 
** Locomotive engines, &e.”—10th ter UR 1872. 
M: y signals.”—lst August, 


2301. James FIELDING, 
872. 

2337. Tuomas RicHarpson, JoHN WILLIAM RICHARDSON, and ADAM 
Spencer, West Hartl l, ‘Iron and steel, &c. 

2338. Danie, KINNEAR CLARK, a yee Adelphi, London, 
“* Axle-boxes for ws rolling stock.”—A communication from James 
Sidebotham.—6th August, 1872. 

2350. ae Sitver, Moorgate-street, London, “‘ Air rarefying lamp 


2351. Gronor MARMADUKE Moors, Liverpool, ‘‘ Manufacturing caustic 


2353. WiLt1am Grimsuaw, Hurst Brook, Ashton-under-Lyne, “ Planking 
or felting hats, &c. "ith August, 1872. 
2366. Jonn Lane and WILLIAM Ostoys, Liverpool, “ Brewing.” — 8th 
August, 1872. 
2371. Henry Davies HARRISON, Leeds, Yorkshire, “Kilns or ovens for 
&.” 


burning 
2374, Rosert WILLIS, Jermyn-street, London, “ Cli orses, &c.” 














2376. FREDERICK WHITTAKER Scott, Knutsford Vale, oer Gorton, 
“ Belts or bands used for colliery winding, suspension bridges, &c.”— | 


9th August, 1872. outs 


2400. GrimsHaw Heres and Tuomas ENTWISTLE, ~— =; ” Barns | 
or beaming machines.”—Partly a communication from Wilson 
James Hunter.—12th August, 1872. | wii 
2410. Georce Witu1am West, Edinburgh, N.B., “Ginning cotton.”—A | 
communication from Joseph Charles Du Bois.—13th Ce 1872. 
rg Rk nme Rossiter, St. Luke’s-road, Totterdown, 


2421. Josern Josian BLackHaM, Birmingham, “ Gas stoves.” 
2242. Epwarp Tuomas HvucuHes, -lane, London, “ Cigars.”—A 
communication from Adolph Pistor and David Ciacher. 
—. Epwarp THomas HuGHes, ———— “ Horizontal 
machines,”—. from John Wernz.— 


communica‘ 
1th a 1872. 
=e, 4 a4 LEXANDER ROBERTSON ARROTT, St. Helens, “‘ Carbonate of soda.” 


lugust, 1872. 
= Witi1aM Epwarp NEwTON, Dynes Pe London, “Spinning or 
. fibrous es" —A communication from Pierre Motiron. 
e ~ September, 
2631. WILLIAM COWPER Pewxatt, St. John’ ame ae ag London, 
“ Securing the doors of railway carriages.”—4th Se, ae 
2639. JAMES MURDOCH NaPIER, 


' Rawso: King’s- Chelsea, London, “ aia ma- 
ce mnlestib@vens ohn Tom 1872. 
= Baron STANDEN, -terrace, “ Collecting 


Sout pton-| _ * me 
cotton, &c.”— A communication from George L. Laughland. = 
13th September, 


1872. 
2758. phy Honeves, Charing Cross, Westminster, “‘ Knapsacks, dc.” 


2048. EDWARD JOHN Payne, Packwood, and WittiaM CLarke, Dudley, 
verting iron into steel.”—5th October, 1872. 

3016. Epwarp Orancre WILDMAN WHITEHOUSE, Roslyn-hill House, Hamp- 
+tead, and Samuet Evxens Pariiips, Homerton, London, “‘ Recording 
apparatus for the verification of fares in public vehicles,”—12th October, 
1872. 

3160. Witt1am TempcLe Cooper, Oxford-street, London, “‘ Preparing or 
ang up medicated and other effervescing spixtenee, = 24th October, 
1872. 

2299. WivuiaM Rosert Lake, S London, “ Electric 

torches for ——s gas.” +5. sees from William Washington 


3401. Joun Sccanae, Leamington, near Bladon-on-Tyne, ‘‘ Anchors.”— 
15th November, 1872. 

3448. Witt1am Ropert Sykes, Nunhead, and Frank Ricnarp FRANcIs, 
New Kent-road, Surrey, “* Working railway signals.”— 19th November, 


1872. 

3471. StepHen Bourne, Headstone Drive, Harrow, “Bolts, &c.”—20th 
November, 1872. 

3491. CHARLES JuLius Batt, New Bridge- > Blackfriars, London, 


ing and boring holes.”. 2lat November, 1872. 
‘Tires for wheels, &c."—22nd November, 


+h, +, hnildi 








a Tuomas Brown, Leeds, ‘ 
1872. 


3507. Ropert Brypon and James SHEPHERD Davipson, Whitehaven, and 
THoMAS ALFRED WagRineTon, Lewisham, “‘ Drilling, ‘boring, or cutting 


rock, &c.” 
3512. CuaRLes Owen, City-road, London, “ Railway electrical inter- 
communication. "23rd November, 1872. 
3539. SamueEL HALLAM, Manchester, 7 ‘Raising or forcing fluids and 
liquids.” —25th November, 1872. 
3567, Emit WILHELM Mancus, I Bloomsbury, London, “ Preventing sea 
sickness.”—27th November, 1 
a = = ee Me jun., SaMUEL Fitiincuam, and James Parposg, 
Mills, Leeds, and Wittiam Guover, -lane Mills, 


Wakete os for a *pleachin cleansing, 
ood, worsted, de.4--20th November, 1872.” - 


3602. "aan Kay, eaten “Steam pumps.” 
3603. ARTHUR FREDERICK GarRoop, Limehouse, London, “ Furnaces and 
ee 
ALFRED Vixcent Newroy, Chancery-lane, London, “ Axle-boxes 
wy railway carriages.”—A communication from Stous Sloot. 
3608. — WIiLLiaM{Asnton, Hyde, “* Working the valves of steam 


3611. WituiaM Cary Seupey, Brooklyn, New York, U.S., “Steam 


3616. _ i Carter Ramspen, Smith House, on a. and 
James MARSLAND TANKARD, Bowling Hall, Bradford, “ Staining or 
dy: velvets, &c.”—30th November, 1872. 

tham: -buil London, “ Constructing, 





cing 

Martin Benson, Sou dings, 

a . and ing the cy and valves of steam engines for 
working pumping me , &c.”"—A communic.tion from Ezra Cope 
and James Riley well. | 


a Chester, “‘ Raising and 





should eave particulars in writing of fer sjeetiona fous to such applications 
atthe office of the Commissioners of fate yee of its 


Beppo ublished du the week ending 
ath Deoem 


3077*, 6d.; ts; lis eae 1153, 2s. 61.; 1164, 8d.; 1165, 10d.; 1170, 
8d.; iil 1s.; Mik 10d; 1176, 10d; 1195, 8d.; 1196, 


Is. 4d.; 11 93, SL. 

1203, 8d.; 1207, 4s.; 1211, 8d.; 1217, "8d; 1219, 1s.; Tal, 10d; 1233, 84.; 
1235, 8d.; 1237, 10d.; ag 104.5 1258, éd.; 1262, 10d.; 1266, Is. 6d.; 1269, 
1271, 10d.; 1275, 1 3 1299, lod.; 1300, 10d.; 1305, 8d.; 


8d.; s. 8d; 1298, 10d. 
1310, 8d.; 1314, 6d; 1316, 10d.; 1317, 8d.; 1319, 10d.; 1324, 8d.; 1331, 8.3 
1334, 4d.; 1835, 10d.; 1336, 4d; 1337, 2e.; 1341, 8d.; 1353, 10d.; 1360, 1s; 
1362, 8d.; 1366, 4d.; 1367, 8d; 1369, 4d.; 1370, 4d ; 1872, 44.; 1874, 4d.; 
1375, 4.; 1376, 6d.; 1878, “a5 1383, 4d.; 1385, 4d.; 1386, 4d; 1988, 4d; 
390, 44.; 1394, 41.; 1395, 4d.; 1396, 4d.; 1398, 1s. 2d’; 1400, 4d.; 1402, 4d.; 
1406, 44. 1410, 4d.; 1411, 4d.; 11, ad 1415, 4d.; as 4d.: 1423, 4d.; 424) 
4d.; 1429, 4d. 1430, 4d; 1437, 6d.; 144%, 4d.; 1454, 4d., 2077, 4d.; 2199, 
8d.; 2365, 10d; aah, _ 2553, 8d; 2783, 4d. . 


®,* Specifications will be forwarded by pus ou from the Potent-<flice on 
receipt of the amount an exceeding 5s. must be 
rooniteod by Post-office _ “rnade payable at the Post-cfice, 5, “Ht a 
Holl to Mr. Bennet Woodcroft, hi Majesty’s Patent-office, Sou! 
ampton- Chancery-lane, 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts lassified and arranged those ished 
= "the authority of the Commissioners of Patenta. _ ad 


. Class 1L.—PRIME MOVERS. 
Including Fixed Steam and other Engines, gy Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1644. R. Hanson, Halifax, “‘ Steam boilers.”—Dated 30th May, 1872. 

The invention relates to the class of boilers commonly called “ fire-box” 
and “tubular” boilers, and more especially to “ multitubular” boilers 
and to those kuown as *‘Galloway’s” ian The improvements consists 
in combining the two kinds in one boiler thus :—The inventor employs the 
cruss tubes immediately behind the fire-box or fire-boxes, and the small 
horizontal tubes behind them. These horizontal tubes, however, are 
much shorter. 

1652. E, T, Hucues, London, “ Safety volves."—A communication.—Dated 
8lst Kee 2872, 

invention relates to an improved construction for the escape of 

oune from steam boilers —- the steam shall have attained a certain 





its in actua' the safety valve by 
ee the ure ‘a ithin “the boiler from another point than that 
in the immed vicinity of the valve. 


1672. T. P. Howticx, Limehouse, “Construction of marine engines and 
boilers.” — Dated 3rd June, 1872. 

a this invention one man is enabled to attend to the uirements 

e boiler and to control the speed and direction of each of the engines 

(rich — independent), thus being able to —-* the vessel without the 

aid of a helm. engines are bolted to a vertical A-shaped frame secured 

to the sole er bed “ue of the boiler, and are constructed with inverted 

vertical or vertical cylinders secured to the upper part of the frame, 


the passage g which bebwern the cylinders —— eir common exhaust 


the exhaust steam h a single, double, or 
pipe 4 divided longitu: tothe -~~d or other suitable outlet. 
a Fe are, by preference, placed immediately beneath the cylin- 
Shor contesi er ctome ahde of the —-, stead, the action of the 


ton- oo The action and of the engines are vertical or 
a ales b= i be aia one on each side 
« the furnace ashpit and manhole doors, so that the latter, together 


vers, and other standing betwee of the 
dri 


abaft the boiler. The boiler with which es are employed is 
rw = vertical dome kind, w with or without tubes (but can be applied 
din with any ordinary form of boiler). In the 





form ae by theinventor the sneheand other unconsumecé products of 
oe pe are conveyed from the fire-box to the upper part of the 
ponte he BO prt ay age + ad as to be a means of drawing 
the aa ted gases to the sides or heating surface of the fire-box 
and around the pendent tubes (if any) the — take-up being fitted 
with a damper at or near its mouth to prevent the free egress of the 
smoke and other unconsumed a of combustion 3 By these 
means the the boiler is greatly facilitated in con- 
uence the action of the flames being more intense against the 
es of the fire-box than Se in fire-boxes which have only a central 
= dd 
1675. J. Ropertson, Glasgow, “‘Imparting motion to liquids,””—Dated 
ioc tenitns tieitiete t high speeds in solid annula: 
in ca iq’ move a! n solid annular 
aad anual ng discs are employed for that pur- 
The said annular solid rings yo semi-liquid are applicable 
or many purposes ; a@vacuum on the bac! 
of _— of a phy; ie by exhaust pipe in the 
liquid ; (2), for raising and f foriiatng the exhaust pipe ithe 
and, when motion is given, con’ it away through an uptake pipe ; 
are motion to wheels, pinions, and pulleys, by bringing 
to contact with or dipping their edges into the moving liqui 
——y . a Renfrew, N.B., “ Restoring heat to furnaces.”—Dated 
4th June, 1872. 

The feature of novelty which constitutes this invention is the adapta- 
tion of a series of tubes or passages for conducting the heated air from 
the sides of the furnace and leading the same to the fire-box. 

1711. B. Hunt, London, “‘ Motive power engine.” —A communication. --Dated 
June, 1872. 
This invention relates to the tae of an economical motive 
— machine or aoe, | ny princip| le of which rests on the circular fall- 
of a weight wh: and is - 
tained in its position by 77 meuns of an upper platform resting upon friction 
rollers or balis, the draught — | bod weight exerts upon platform 
causes & revolving the rotation of the platform presses on 
a thrust lever, ich ac’ i aginst a lower platform and es ina cir- 
cular direction the rod w! traverses the suspended weight. 
we, 2! N. Co.sy, Glasgow, “Glands for stuging boxes.”—Dated 7th June, 


The feature of novelty — constitutes this invention is the forming 
of the lower interior yoy My ee of along, conical, hollow shape, into 
y meng the packing in ing box enters as the gland is screwed 

own, 


ize! 


o 








Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts- 
Harness, &c. 

om, = Martin and H. Martin, London, “ Anchors.”—Dated 30th May, 


This invention relates, J aman .& improvements in the construction of 
the bed in the fication of letters patent 
oa to Francois Martin, dat dated 21st ang ae October 1864, No. 2604. One 
part of these making the head of this form of 
anchor with a square set-off, so thet a pend hole can be easily bored 
through the head for the insertion of a round key in place of a flat one as 
heretofore. Another of these improvements in form of anchor consists 
in forming a recess in the face of the head, purtly around the axis of the 
arms, on which latter a shoulder or projection is formed which determines 
the angle of resistance of the arms when against either end of 
such recess in conjunction with the key. Acco to these improve- 
ments a groove or channel is formed on the axis of the arms, leaving the 
outer bearing surfaces of the axis comparatively small, thus preventing 
me arms from setting fast by corrosion or otherwise. According to these 








provements the arms are formed of one line or angle only from the 
cnaabder to ~ biting point. In of the of the flukes being 
grooved and formed with hollo' to these improve- 


es, 
ments they are formed with flat surfaces on bev: ang the point 
being formed with convex sharp of concave 
and flat edges as heretofure in this hoe of anchor. Accordi 

to these improvements the stock is formed from a fiat bar forged 
to the shape required and ha’ an enlargement in the centre 
with an to fit on to the to which it is secured by a key. 
‘A hole is formed in each end of the stock or steadying bar for ‘ishing and 
turning the anchor when required. aereed part of these improvements 





rendering the anchor Ly ay 
these improvements relates to orm 

the holding arms of which aeve on independent axes so as to fall close 
up to the shank either when in action or out of action. Each holding 
arm is of bifurcated form, ha two flukes which enter the ground 


angle of al dg. oe cana — 


and by which 
Tha shai fo is ieee a sh 


the 
ding arm, the short or inner ends of which are formed so 
wi bear against each other when astrain is put upon 


the holding 
as to act as levers, 
the arms and fiukes, 
1668. W. B. Que.cn, Wigston Magna, Leicestershire, “‘ Apparatus for com- 
municating between the several parts of railway trains.”—Dated 3rd 


June, 1872. 
The . which may be a bell or me? suitable arrangement, is 
actuated by a cord extended from one end of the train to 





means of pulleys or other contrivances on each 
same is +4 actuating a pin or _—— suitable means, the signal 
——— brought into operation by the weights or clockwork being 
Wariation in the length of the train is cempensated for by 
e cord in connection with the buffers, and 4 if 
with the = bars ; levers or other suitable vided by 
means of which the ‘drivers and guards can actuate the sign apparatus 
irrespective of the passengers. 
1670. T. arene St. Albans, Hertfordshire, “ Apparatus for balancing 
dog carts and — two wheel vehicles.” —Dated 3rd June, 1872. 
I tus for adjusting the balance of dog carts and 
other bey oa ieee the weight on the back of the horse or other 
draught animal. 
1691. G. Westinnovss, jun., London, “‘ Apparatus for working, brakes and 
as signals on railway trains by compressed air.”—Dated 4th 
‘une, 
This invention relates to the construction of couplings for air ‘pipes 
communicating throughout a — train for the purpose of working 
brakes and mye by means of com air. The 








couplings described in cations previously filed by the same inventor 
were of two kinds, pat and female, and necessita' duplicate pipes or 
—- branches in order that the half cou owe belonging to ano two 
psa one nee — correspond with ing to another. 
in every 
—— ~ my ae half corresponds wi! at can 7 ‘eonmested 
to every — half, and thus single lines hs r.. can be coupled which- 
ever wa be turned. This invention also relates to a mode of 


aiding o operation of the brakes by aes a valve in the waste steam 
pipe of the locomotive, and thereby producing a back on its 
pistons tending to retard the driving wheels. The valve for this 
may be closed either by the action on a piston of the co mpreseod at 
emplo: for working the brakes or by steam or by hand, and it is made 
pa ced ate A pressure so as to act as a safety valve or a separate 
y valve in the waste steam pipe, so as to limit the back pressure to a 
amount. 
~, A. - pom, Paris, “‘ Construction of ships or vessels."— Dated 5th 
une, 1 

This ae a Sone, in supporting a platform upon a series of pontoons 
of a peculiar shape, the platform being provided with rails upon which 
trains can be run and carried. The vessel so formed is propelled by 
paddle wheels. in forming a pier or pa J over which the 
trains can pass to the boat of a series o ataoune eupesreee 
by pontoons hinged to one another, so that as the tide rises or the 
platforms rise or fall with it and present an inclined surface upon which 
the trains can run. 
7S J. Hovau, | Blue Pits, Lancashire, ‘‘ Connecting and disconnecting rail- 

y wagons.” —Dated bth June, 1872. 

henniiag to this invention there will be no occasion for a porter ~ 
other person to gO 1 the wagons or trucks (as ordinaril, 
as the ling are performed by meaus of a A 0m a 
at the outside of 1 ths wagon, ‘ 








Class 3.—FABRICS. 
Including Machinery and Mechanical connected with 
rs ve Manufacturing Dyeing, and Dressing 


1643, J. H. Dickson, Harefield, “ Obtaining flbres from plants.”—Dated 80th 


872. 
The abject of this invention is to obtain from the Indian rheea rods and 
ome other tropical fibre-yielding plants useful fibres, which may be 
employed for as into yarns or threads in any suitable machinery, 
such as that used for cotton, , silk, or fiax. This is 





effected by 4 ~ employment of a series of fluted rollers so arranged as to 
—— the fibres from the stalks without crushing or breaking the 
res. 


1657. D. pag London, ‘‘ Manufacture of uninflammadle fabrics.”— Dated 
Sist May, 1872. 

Textile fabrics are rendered ~~ ~y- > by the use of a new prepa- 
ration of starch, which may be used like ordinary starch. This is com- 
posed of sago flour 25 per cent., and a rice flour or its equivalent 20 per 
vent. ‘To theseare added ultramarine sufficient to bring up the colour, and 
say 45 per cent. of dry sulphate of ammonia. To this 1s added a mixture 
of powdered burax and dextrine moistened with water. 

1661. M. Mirrietp and J. Scort, Bradford, “ Preparing wool.”—Dated lst 
June, 1872. 

This invention has reference to an invention of hinery o ti 
for combing wool or other fibrous substances, for which letters ple were 
grauted to the inventors dated 16th December, 1870, No, 3203, and the 
object now is to render the said machinery available for being used in 
preparing wool, that is to separate the fibres and thus prepare the wool 
for the process ‘of combing. 

1662. J. L. Norton, London, “ Brushes, brooms, &c."—Dated lst June, 
1872. 

This provisional specification describes various improvements for the 
most part involving the cementing of bristies, hairs, or fibrous materials 
on to a back ; it also describes makiug mats of wire lapped with fibrous 
material bent to a zigzag form. 
wet: z Bewicarp, Manchester, “‘ Looms for weaving.”—Datel 3rd June, 





This Sastiben relates to looms for weaving pile fabrics, such as velvets, 
plushes, and others of a similar nature, whether plain or figured, —- as 
cloth or ribbons, and the object is to make the pile more level and 
than has hitheto been attained by placing a wire between the both 
of the pile and foundation warps just before Leating up the two, three, 
or eet picks, and instantly withdraw it, after —_ beating up has LE 

to 


the ie ted to 
by my 


hile sen reel is 


1696. I. A. Timmis, Manchester, “ Manufacture of tarpaulin.”—Dated Sth 


June, 1872. 
This invention relates to the manufacture of , such as is used 
ufactured goods 


fur packing bales of man 


tarpaulin, 
and for other similar } u~poses, 
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and the object of the invention is to pro‘ect the goods from injury by the 
tar by eval the tarpaulin on one ur both sides with a-material that 
imparts to it a clean, soft, and dry surface without in any way altering 
its pliability or waterprouf quality, The materials which the inventor 
proposes to employ for this purpose are carded cotton or wool, cotton or 
woullen waste, “ mungo,” “ shoddy,” or other suitable fibrous material or 
mixture of materials in a louse or fleecy state; that is, before they have 
been either spun or woven. 

1701. R. Hart and J. Hosson, Bury, Lancashire, ‘‘Looms.”—Dated 5th 

June, 1872. 
Pa ne ped relates oo. a shedding easton, and it spies cer- 
proved arrangements of machinery for raising 

healds, and for producing a long pattern with a comparatively short 
pattern chain. In order to produce a long pattern with a comparative! 
short chain, the inventors make two or more sets of holes or pegs in eac 
pom ane, They also apply a spring to the swing frame, to which the 
lever ee pm cylinder is jointed below to prevent injury in case 
ad edge of the pattern cylinder should be caught by the bottom elbow 
levers, 

1715, A. Greenwoon, Leeds, ‘‘ Screw gill machinery.” —Dated 6th June, 1872. 

This invention relates to improved means for lifting the gill bars or 
fallers from their lower to their upper screw. The lifting cam which the 
inventor —— is of the usual form, with this exception, viz., that in- 
stead of its g reduced in thickness to enter the thread of the upper 
screw, it is left somewhat broader than the width of the space or thread 
of the upper screw. 

1716. A. Greenwoon, Leeds, “ Serew gill machinery.”—A communication.— 
Dated 6th June, 1872. 

This invention relates to pent means for effecting the transference 
of gill bars or failers from the lower to the upper screws: 

3653. H. A. Boxnevitie, London, “ Machines for spinning wool, dc.” —A 
e icati Dated 4th Di ber, 1872. 

This invention consists in applying an improved apparatus to fixed 
machines for Taaing wool, cotton, silk, and ra materials in general, 
by means of which the self-actin; ting for each thread separately 
o 
th 





the twist required is attained be the purpose of drawing out the said 





Class 4.—AGRIOULTURE, 
Including Agricultural nee. Pete, Implements, Flour 


1650. T. Everirr, North Creake, Norfolk, “ Feeding troughs or bins.” —Dated 
3ist May, 1872. 

This invention relates to feeding troughs or bins for sheep and other 
animals, and consists in constructing such troughs with en sides or 
sides and bottom, in combination with cast iron or other metal ends, and 
ulso in the method of attaching ends, wooden or metal, to the sides and 
bottom of feeding troughs, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
ag Hartiey and Z. Suaven, Halifax, “ Boilers.”— Dated 5th June, 


. The inventors employ an outer water heating space concentric with the 

interior or boiler, and on which additional water space the flame and 
heated gases act. The interior boiler is connected to the interior water 
space by means of hollow or water way mid-feathers. 





Class 6,—FIRE-ARMS. 
Incl uding Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
= Orr, Dublin, ‘‘ Manufacture of gun cartridges.” —Dated 5th June, 


The mmprovements consist in substituting for the cap or tip made of 
metal a cap or tip formed, punched, or moulded of strong glue or other 
cements made of un: fish, or vegetable subst or a posi 
tion or combination of animal or vegetable substances ; the said cap or 
tin to be varnished with copal or other varnish in order to render it 
entirely or ——— waterproof, Cartridges made with these caps 
or tips have sufficient tenacity to resist the explosive | nang to which 
quidiiens are generally subjected ; are not affected by the influence of 
the climate, and are also lighter and cheaper than cartridges having 
metal caps or tips. 


Class 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical Ii 
struments, Lamps, Manufacture of Dress, &c. 


1631. L. A. Guay, Paris, “‘ Buttons.”—Dated 30th May, 1872. 

The object of this invention is to render a fastening made with this 
button as secure as possible, so as to totally prevent the button acci- 
dentally detaching itself. The First wee of this invention consists in the 
combination with the head of the button proper of a movable key or 
fastener tu on the shaft of the button ; it is elliptical in form, and at 
one end is furnished with a pin which moves in a — forming the 
fourth part of a circle made beneath the head of the button. The o! 4 
of this part of the invention is to render the fastening secure. e 
Second ees ists in the bination with the button and shaft of a 
small elliptical and longitudinal plate of metal forming the lower part of 
the button and replacing the o inary cireular plate, the object being to 
facilitate its introduction or al from the button hole. And the 
Third part consists in the combination with the head of the button of a 
semicircular ve, the object being to act as a guide to the pin attached 
to the movable key. 

1633. T. B. Hawkes and C. J. FREEMAN, Weymouth, Dorsetshire, “‘ Tables.” 
Dated 30th May, 1872. 

The construction and use of a rising and falling horizontally telescopic 
and expanding or movable frame in addition to a fixed frame, together 
with movable and adjustable covers or flaps. 

1639. C. Wurrine, Lewisham,“ Tables.” —Dated 30th May, 1872. 
The novelty in this case consists in securing the leaves of large tables 
ther by stopping one end-leaf by notches in the frame and spring 
catches in the said end-leaf-engaging therein, and by securing the other 
end-leaf with the intermediate leaves together by a male screw acting in a 
female screw ; in forming two or more short tables out of one long one 
with ease and expedition ; and in stowing away the spare leaves and 
pieces of the frame under the table top and out of sight. 
1660. C. RavmMonp, Guelph, Ontario, “ Sewing machines.”—Dated 1st June, 


187: 

This invention consists, First, in the use of a bell crank lever operated 
by a cam for obtaining a lift and carry motion for the feed bar. 
ly, providing the bell crank with a shaft, so that the lifting and 
carrying motions of the bell crank be increased or diminished by 
elevating or depressing the shaft. ly, the arrangement and applica- 
tion of an adjustable stand to form bearings for the pivot points of the 
shuttle driver, whereby wear or looseness of the parts operating the 

driver may be taken up or tightened. 
= R. Lake, London, “‘ Boot and shoe heels."—A communication.— 


The said invention consists in adapting to the under surface of the heel 
of a boot or shoe, that is to say, the lace ord! 


ground, sha) 
the edge of the heel, and provided with screws with square heads of such 
<y project slightly beyond the edge of the meta: piece 
in contact with the pmo 


1677. W. R. Laxe, London, “ Treadle mechanism for sewing machines.”— 
A communication.—Dated 8rd June, 1872. 

These improvements consist, First, in an arrangement of treadles to 
give a more even a of power than other arrangements. 
Secondly, in two treadl tel cted to a double 
erank, so arranged that said treadles will work throughout the 
greater part of each movement in ite directions, and the dead points 
will be neutralised. Thirdly, in a double crank secured to the nee- 
wheel of the driving shaft by adapting one arm of the crank to be placed 

pn comm. | to one of the spokes of the said 
wheel, Fourthly, in a lever ba’ a castor pivoted to the legs at one end 
of the machine, and extended mtally toward the other end of the 
machine, where it meets two other horizontal levers having castors, and 
passes through one of them into a slot or notch of the other. By this 
means the said machine is adapted to be moved about readily. 


1678. A. M. CLARK, London, “ Byeletg for boots, dc.” —A communication.— 

















Dated 3rd June, 1872. 
improved eyelet is form with a back or head, by 
which it is attached to the boot or other article, the eyelet projecting from 
the surface, w facilitates formed in various 





is inserted in a bole in the article, and then clamped by compressing the 


hack, the tool being made with correspmding conesve ante nvex parts 
for this parpes . 
163%. W. Srorwer aad G. Mruton, Munchester, “ Foldiny-desks.”--Du'el 


4th June, 872. 
The improved school desk is formed with a fixed seat and « desk top, 
and is aiso provided with a book-rest below the desk top and with a 
bvok-box which serves as a connecting piece for the standards. The 
} am top when turned over and downwards constitutes a second seat or 
‘orm. 
1684. G. Tuomas, Stoney Stratford, Buckinghamshere, “ Portable cooking 
reine Batt 4th June, 1872. 
invention relates to what the inventor calls a camp, yachting, or 
icnic oven, and consists of a small portable a) tus for cooking and 
ling water with methylated or any other suitable spirit. In carrying 
out this invention he forms the oven with an outside casing. At the 
bottom of the casing is an aperture for placing in and drawing out a 
movable cistern or closed vena Sar water. The top of this cistern also 
forms the spirit receptacle, as the flat surface of it is indented with wells 
or grooves sufficiently deep for the reception of the spirit. These wells or 
ves being entirely surrounded by the water inside the cistern by 
op down the temperature of the spirit, cause the spirit in eager 


+34 


or the lighter products thereof, either scparately or in conjunction with 
other volatile materials, instead of the steam ordinarily used for enelt 
purpo 





Cla33 9,—ZSLECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 


1665. W. Dartow, London, “ Portable magnets, d&c.”—Dated 1st June, 
1s72. 

This invention relates to improvenients in the construction and mode 
of applying portable mazucts for curative and other useful purposes, and 
consists, First, in enclosing a magnetic P d or gnetisab) 
matter, such as iron or steel filings, or small turnings or borings, oxide of 
iron or steel or other magnetisable matter mixed with gummy, resinous, 
or bituminous matter, which is spread upon the surface uf a piece of 
leather, woven or other fabric, silk, felt, or jbrous material, paper, 
rush, cork, india-:u))ber, or other suitable material in or surfaces. 
The compound or magnetisable matter thus upon one sheet is then 
covered by another sheet of leather fabric, or other suitable material. 
The two sheets, with the layer of magnetic compound or magnetisable 
losed between them, are firmly pressed or united = Or 

fabric which 








when alight to burn more slowly, so that a much smaller q y oO 
spirit is aa for cuoking than by any other arrangement. In con- 
nection with this system there are the foes or other suitable appliances for 
boiling water and for frying or baking food. The whole is covered in with 
the plate or plates to be used for eating, which thus form the cover and 
are warmed at the same time the food is being cooked. 


1688. J. Hayman, Poole, ‘‘ Brushes.”—Dated 4th June, 1872. 
This consists in the construction and formation of brushes particularly 
pplicable for cleaning boots and shoes, although they may be fitted for 
other purposes of a compact and handy form with all the brushes 
required for the whole operation on one and the same stock, to which for 
convenience of action and cleanliness a handle or handles is or are 
connected ; there is in addition a scraper which is inserted in a notch 
in the stuck for removing dirt from the clothes or boots and shoes. 
1692. A. M. Cuark, Lendon, “ Ladies’ bustles or tournures.”---A communi~ 
cation.—Dated 1th June, 1872. 

Diverging wire braces are used to stay bows or hoops connected 
together at their lower ends, and at their upper ends connected to the 
bows and waistband. Or the innermost and outermost braces may be 
made in one piece, the same being extended down to support the lower 
bows, cords used to te the rounding or bulge of the bustle. 
A; continuous rim is to hold the ends of the bows, also a spring 
to stiffen the waistband. A metallic U-shaped strip is bent over the 
=< the bows or hoops. V-shaped sections are fastened together in 

mn! 

1713. C. F. Cuark and G. Bruerton, Wolverhampton, “Coffee mills.”— 
Dated 6th June, 1872. 

The object of this invention is to facilitate the regulation of the distance 
between the grinding surfaces in that form of mill in which a serrated 
cone works within a hollow cone similarly serrated. For this e the 
spindle of the inner cone is supported by a lever which can be raised or 
lowered by means of a thumb-sacrew. Or sometimes the spindle is sup- 

rted by means of a screw working in a fixed cross bar, such screw 

ing raised or lowered by an adjustable lever which can be fixed in any 
required position by means of a thumb-screw. Or sometimes the spindle 
is supported by a having inclined planes working upon similar 
inclined ap fixed to a cross bar, the height of the bearing being ad- 
justable by means of a lever and thumb-screw. Sometimes a screw is 
used working in a cross bar and —— the spindle and cone, such 
screw being adjustable directly by the hand through a sufficiently large 
opening in the bottom of the m: By the methods described the use of 
a screw-driver or other tool, which is ordinarily required to adjust the 
position of the inner cone, is avoided. 


3623. J. H. Ovtver, Baltimore, Maryland, U.S., “ Wooden pegs for makin; 
shoes and boots,””—Dated 2nd December ‘ kcetattes 





> . 
The patentee prepares the wooden shoe- as ordinarily constructed 
and used by satura‘ and coating them with common shoemakers’ wax 
or other similar adhesive substance. In order to perfect the saturation 
the wax or other adhesive mass should be melted or fused, and the pegs 
should be immersed in it while it is in a fluid condition, and allowed to 
remain until the saturation is complete; the > pegs may then be removed, 
or the mass drawn off Any similar prey E ing the requisite 
qualities would answer the purpose as well as the shoemakers’ wax. 





Class 8.-CHEMICAL. 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, » Paint, Manures, &c. 

1658. A. V. Newton, London, “ Sugar.”—A communication. —Dated 31st 

May, 1872. ‘ 

One part of this invention, which relates to ‘the manufacture of sugar 
from either the sug ne or beetroot, sists in eneration of the 
steam used in sugar works including the supply of the clarifiers, also the 
working of the pump or pumps, and, if desired, the driving of the engine 
or engines employed, by or from the juice itself, as a substitute for water 
in or during the earliest stages of concentrating the juice by boiling the 
latter under pressure in a closed vessel exposed to the direct application 
of heat, whereby fuel and labour are largely economised. The invention 
also comprises improvements in the vacuum pans and other parts of the 
apparatus employed in the facture of sugar. 

1679. C. W. Harrison and A. H. Harrison, London, “ Gas.”—Dated 3rd 

June, 1872. 

The novelty of this invention consists in forming atmospheric air into 
a suitable gas for lighting and heating purposes by forcing or drawing it 
in fine streams through suitable hydrocarbon liquids, either alone or 
mixed with other suitable liquids or solutions. 

1695. J. Stevenson, T. CaRLiLe, and J. Stevenson, Glasgow, N.B., 

“ Manufacture of bickromates of soda and potash.”—Dated 5th June, 


872. 

In practising the invention chrome ore is calcined with lime or mag- 
nesia and soda, or carbonate, or nitrate of soda. The soluble chromates 
formed by the calcination are dissolved out with water, and the lime or 

in the solution is precipitated by adding carbonate or bicar- 
bonate of soda. The solution of chromate of soda is concentrated and has 
pope yp added to it sufficient hydrochloric acid to bine with one 
half of the soda present, which half separates as chloride, leaving bichro- 
mate of soda in solution. This bichromate of soda is crystallised, and the 
mother liquor remaining is utilised by adding chloride of potassium, 
thereby forming bichromate of potash. 
1699. J. T. Dann, North Brixton, ‘‘ Manufacture of phosphorus.”—A com™ 

munication. —Dated 5th June, 1872. 

Increase in proportion of are acid used ; peculiar aguas of 
a mass of charcoal in a cylindrical vessel through which the phosphoric 
acid is forced ; and minor modifications in the process by which a con- 
siderable saving of time, labour, and fuel is obtained. 


1708. C. W. Harrison and A. H. Harrison, London, “ Gas for lighting and 
heating purposes.” —Dated 5th June, 1872. 

The novelty of this invention consists in manufacturing a gas for light- 
ing and heating purposes by drawing air through a suitable hydrucarbon 
liquid by means of a vacuum formed either in the gasholder or in con- 
nection therewith, the said gasholder being ted with the reservoir 
containing the hydrocarbon hquid. 

1709. L. Scaua, London, ‘‘ Dyeing when indigo v8 employed.”—Dated 6th 
June, 1872. 

According to this provisional specification annatto is used as a prepara- 

tion for indigo. ‘ 


1710. W. Morcan-Brown, London, “ Dyeing textile fabrics, de.”—A com 
munication.—Dated 6th June, 1872. 
This invention consists in the use of a closed vessel in which the mate- 
rial to be dyed is placed along with the necessary chemicals. The vessel 
is warmed and the action produced within the vessel in place of allowing 














matter encli 
e magneti ~ may be formed by coating the pieces of 

are to enclose it on one side with gum, india-rubber, or other adhesive 
material, and then to sift on to one of such surfaces either iron or steel 
filings, or a magnetisable metallic oxide, over which the other prepared 
adhesive surface is placed, and the whole firmly united together. The 
sheets, with the magnetisable matter enclosed between them, are cut up 
into pieces of the size reqmred to form portable magnets, which are ren- 
dered magnetic in the ordinary manner. According to another part of 
these improvements for making _— magnets magnetisable, metallic 
oxide is employed in a pure solid state by converting wire or thin pieces 
of steel or iron into oxide by subjecting them to a high temperature 
whilst exposed to the action of acurrent of steam. Portable magnets 
may be formed in accordance with another part of these improvemeuts 
by enclosing icles of steel, iron, or magnetic metallic oxide in a loose 
dry state, and in a thin layer between two pieces of leather, paper, woven 
fabric, or other suitable material.  magnetisable matter or oxides 
enclosed as previously described may be made up into garments, or 
be employed in making baths, chairs, or couches, or it may be made 
up into vessels or chambers for losing or sur ding patients 
in the application of magnetism for curative and health preserving 
purposes, 
1751. H. E. Newton, London, ‘‘ Mechanism for perforating paper for 

cca telegraphic messages,” —A communication.—Dated 10th June, 








872. 
The strip of telegraph oe is by this machine punched in two or more 
rows ; the triangularly ed perforations produce dashes. The punches 
are contiguous, and each has a slide plate by which it it actuated. A 
range of levers and connections to a range of finger keys are arranged so 
that when one key is depressed the appropriate punches are selected and 
operated, and the paper is moved along the required distance by a clamp- 
ing pawl. The small machines are made with five finger keys; one operates 
a single punch, the other the triangularly placed punches, and the ethers 
move the paper along the distances required, 


Class 10.-MISCRLLANEOUS. 
Including all patents not found under the preceding heads, 


1634, L. G. Lysons and H. V. Forses, Gloucestershire, “ Paints.”—Dated 
30th May, 1872. 

This invention consists in the mixture of various ingredients, but milk 
or cream and white of egy are important constituents. 
1635. R, Lona, Liverpool, ‘‘ Cases.”—Dated 30th May, 1872. 

The feature of novelty which constitutes this invention consists in 
constructing a book or case for containing postage, receipt, and other 
stamps or labels out of astripof card covered with cloth, leather, morocco, 
or other similar materials, which is passed between sexayon rollers, 
which crease the edges, so that when folded in the creases the strip 
forms a book or case suitable for’containing the articles before enumerated. 
In some instances the strips may first be folded over on its edges, so that 
when creased by the rollers pockets are formed on the folds. 

1645. A. N. Porteous and G. C. Bruce, Edinburgh, ‘ Lainps.” — Dated 
31st May, 1872. 

The object of the invention is to adapt lamps for burning crude oil and 
coarse substances by applying to the wick holder a burner or shield with 
suitable air passages in it, by means of which burner gas is formed at the 
wick, and ignited and burnt at the top of the said burner or shield, 
thereby preventing the formation of a thick crust on the wick, as is usual . 
when crude oils are burnt in lamps. 


1647, J. F. OLtarpjand R. K. Barrow, London, “ Playing cards.”—A coin- 
munication.—Dated 30th May, 1872. 

This invention consists in printing, lithographing, or otherwise apply- 
ing to the backs of playing cards one or more advertisements of a plain or 
ornamental character, the same advertisement or series of advertisements 
running throughout the whole of the cards in a pack, so that there may be 
no difference between the backs of any two of them in a pack. 

1648. T. J. Smiru, London, “ Producing musical tones.”—A communication 
—Dated 31st May, 1872. 

This consists in applying the fact of a ject of hydrogen gas burnt in a 
tube or glass or similar material producing a musical note to the produc- 
tion of a musical instrument. Tubes capable of giving all the notes of 
the chromatic scale are arranged with double burners within them, the 
flame from which when united gives no sound, but which when separated 
produces the note. The separation of the double burners is effected b 
the depression of a key upon the keyboard of the instrument through 
convenient mechanism. 

1649. M. Dovupett, London, “‘ Preparation of iron.”—A communication.— 
Dated 31st May, 1872. 

The main feature in the invention is treating or pre reduced iron 
such as wire to amalgamate the threads or fi mts for the purpose of 
obtaining great tensile strength therefrom. 

1651. J. Boit, Halifax, “‘ Stopper for bottles.” —Dated 31st May, 1872. 

This invention consists of a hollow cylinder of wood or other material, 
a metallic bolt and a washer of india-rubber or other non-porous material 
of greater diameter than the neck of the bottle. The washer is placed 
between the head of the bolt and the inner end of the cylinder, also « 
screw nut to be upplied to the outer end of this bolt to fasten the whole 
together. For stoppering bottles containing aérated liquids the inventor 
has ashort slit cut in the inner end of the cylinder to which the washer 
is applied, so that by pressing the cylinder inwards the gas will be 
liberated through the whole of the washer and this slit before finally 
pressing the stopper in the bottle. For stoppering bottles containing 
non-aérated liquids he forms a groove or grooves in the outer end of the 

fi id wood ylinder, in such position that one or other of them will be 
available for the — of a clip or cotter to hold the said stopper in 
the neck of the bottle. 
1658. N. 8. WALKER, Liverpool, “ An improved metallic bale tie or buckle.” — 
Dated 31st May, 1872. 

A tie or buckle constructed in accordance with this invention is formed 
of one piece of metal, and has the following novel features :—First, a free- 
ended tongue of the full width of one end of the band to be secured, such 
tongue being depressed from the body of the metal or part of the con- 
tinuous bar raised to leave the tongue kee ; and Secondly, a closed slot tu 
receive the other end of the band, the said slot being formed independently 
or alongside the tongue. 

1659. J. Core and E. U. Barrett, London, “ Printing machinery.”—Dated 
31st May, 1872. 

The invention of improvements applicable to printing machinery relates 
to the inking apparatus used in printing machines, and has for its object 
to obviate the necessity of cutting or reducing the surface of the vibrating 
roller, asis now commonly practised, to prevent the roller at cortain parts 
from taking up the ink from the ductor roller. 

1663. E. R. Hotianps, W. Maker, C. Jerreries, London, ‘‘ Measuring 
water, dc.” —Dated 1st June, 1872. : 

This provisional specification describes meters, the action of which is 








the action to take place in the open air, as in the present for 
dyeing aniline black and other fast colours derived from coal | 


1806. W.C. Sitar, Blackheath, Kent, and R. G. Sitar, Bolton, Lancashire 
~ C. Rawson, London, “ Treating anvmal matters.”—Dated 15th June, 
1872. 

This invention consists in treating animal matters with the substance 
known as “ native guano,” which is the precipitate obtained by treating 
sewage as described in the specifications of letters patent No. 1954, a.p. 
1868 ; No, 364, a.D. 1870; No. 679, a.p. 1870; No. 1854, a.p. 1870; and 
No, 3899, a.p, 1870. These patents are the property of the Native Guano 
Company. A sufficient quantity of the said “‘nstive guano” is mixed 
with the animal matter to be deodorised, decomposed, and converted into 
manure, or such matters are buried in alternate layers of ‘‘ native 
guano.” In due time the said “native guano” decomposes the said 
animal matters and absorbs their manurial properties, and the com- 

mnd b ah mass, which is a valuable and inoffen- 





sive manure, # 

3641. G. Hasectine, London, “ Utilising the vapour of hydrecarban oils, 
» for motive power.” —A communication.—Dated 3rd December, 1872. 

This invention relates to a new and economical method of converting 

heat energy into mechanical force, and the said invention consists in 

operating engines or motors by a vapour produced from hydrocarbon oils 


t upon valves retained by catches which are released by the 

weight of water to be measured. 

1666. W. R. Lake, London, ‘Preventing the escape of sparks.” —A communi- 
cation.— Dated 1st June, 1872. 

This invention relates to an improved apparatus for retaining sparks 
and other solid substances, and preventing their passing through chim- 
neys, or smoke-stacks, or flues with the draughts, and is more y 
designed for the chimneys or smoke-stacks of steam generators and fur- 
naces. The inventor provides the chimneys with a straight or cylindrical 
portion having upon its = end a gas-caamber formed by frustrums of 
a cone with an outlet, and a short section of pire having conical upper 
and lower surfaces, and a series of apertures for the re gases. In 
modifications of this invention he uses a spark and dust chamber consist- 
ing of a truncated cone, a bow] or basin, a cap and peak. The apparatus 
has holes and pipes for passing off the sparks, cinders, and dust, It also 
has a wire screen or flue. 

1669. J. C. Tucker, New York, ‘Composition adapted to pavement and 
other purposes,” —. J 

The of this invention consists, First, in an improved compost 
tion made of — or its equivalent combined with the —! ‘rom 

urnaces, and ti er 








blast or other y pted for pa’ it laid eith the 
ordinary form of concrete pavement or in separate blocks of any desired 
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THE ENGINEER: 





size or form, and ey PY for tiles, walls, sea walls, roofing, and 
other purposes. Secondly, in a new manufacture constituting a block for 
pavement, a building block, or artificial stone formed of the above-men- 
tion phaltum or its equivalent, bined with the slag from blast or 
other fu: and subjected to pressure ina mould. Thirdly, in anew 
facture of a pa tt having a corrugated, channelled, figured, or 
ornamented surface for the purposes hereinaft tioned 
pparatus for producing corrugations, channels, figures, or ornaments in 
or upon the surface of 7 it, or of imy il positions used for 
various purposes. 
1673. 8S. T. Wentwortn, London, “ Burners for consuming gas and aw 
combined.” —Dated 3rd June, 1872. 
This invention relates to improvements in what are generally known as 
Bunsen’s gas burners, which are arranged to consume a mixture of gas 




















and air combined for heating purposes. In order to the ignition 
of the gas at the point where it enters peguee with the air w the 
burner, a diaph (bo: ) of or finely perforated 


1704. J. H. Brown, London, “ Securing corks and stoppers in bottles.”-—Dated 
5th June, 1872. 

The novelty uf this improvement consists in the better securing corks 
and s' rs by passing a pin or wire or other suitable material into or 
through both bottle and stopper for aerated wines, soda water, lemonade, 

r beer, and other cheap fluids, as it is more facile and economical 
th in manipulation and wire, and gives a greater security to the con- 
tents of the bottles, &c. 


1705. J. Hixcucuirre, Bromley, Middlesex, “ Printing machinery.”—Dated 
Sth June, 1872. 

The object of this invention is to dry or partially dry the ink of the 
first im before the sheet is turned over to be printed on the 
reverse side, and this is effected by submitting the printed surface to heat 
immediately it has left the type of the first forme. e most convenient 
mode of a the heat is from a series of ited gas jets extending 
across the machi and over which is a sheet of copper wire 
gauze of. sufficient fineness to prevent the flame from passing through 
and impinging on the paper. 





metal is interposed in ne, passage between burner the opening 

where the gas and air enter it. By this means when the gas is 

turned down the flame from the burner is prevented from pass’ 

downwards so as to ignite the gas jet, ae is commonly the case with su 

burners. 

1676. W. R. Lake, London, “ Steam pressure regulators.” —A communication, 
—Dated 3rd Jwne, 1872. 

The said invention consists, First, in, apparatus for producing a 
leverage or weight m the diaphragm of the regulator, which apparat 
is so constructed and arranged that in direct proportion to any increase 
decrease or 





or decrease of steam pressure the leverage or weight will 
i 8 dly, ina tion bet a steam pressure regulator 
and es machine or a slasher or other like machine so arranged 
that the stopping of the machine will set the regulator. Thirdly, in the 
location of a weighted valve within the passage from the common 
steam supply pipe of the cylinders (in which Supply pipe the pressure 
regulator is located) to those cylinders in which it is desired to have a 
a reduced steam pressure. Also in a balanced puppet valve for the regu- 
lator divided into two or more parts, and in connect: the diaphragm 
and valve, and arranging them together and within the pressure 
regulator to dispense with packing for the valve stem. 


1682. A. Ducpat, Paris, J. Mixerat, avl A, VANSTEENKISTE, Brussels, 
“ Steam cocks, d:c.”—Dated 4th June, 1872. 

The improvements in cocks forming the subject of the present invention 
are as follows :—With the body of the tap or cock a cylinder is cast, 
within which the valve moves and is non-floating ; it is actuated by a 
screw shaft and fiy-wheel, and is so arranged that when raised the body 
of the coek forms a continuous channel or continuation of the pipe, since 
the valve alone closes the ge. The diameter of the cylindrical 4 
referred to, being superior to that of the passage of the cock, the result is 
that no matter what position the valve occupies it is sufficiently supported 
to be ffected by the p of steam, and will always descend per- 
pendicularly to its seat. By this means the effects of pressure or con- 
densition are avoided, as the steam has a direct passage whether the cock 
is partly or completely open, which, is not the case with existing valves, 
1683. T. Hack, London, “‘ Pipe connections.”—Dated 4th June, 1872. 

Regulating the constant or other supply of water, air, steam, liquids, or 
gases by means of convenient cams and pistons. 


1085. G. SHaw and T. Suaw, Dukingield, Cheshire, “‘ Rotary brushes and 
burnishers.”—Dated 4th June, 1872. 

This invention relates to rotary brushes or burnishers formed in narrow 
strips, and consists in a method of obviating the necessity for bolts or 
screws to fix them. 

1087. R. Carey, Brixton, Surrey, “ Rotary pumps.”—Dated 4th June, 1872. 

This provisional specification describes a rotary eye applicable 








mainly for exhausting gas retorts or for pumping air, and applicable 
asameter. The pump is composed of a cylinder with an inlet and outlet 
passage branching out from it, three or other number of l flaps 


turned around a pin at the centre of the cylinder. The flaps are caused 

to move around the pin with an intermittent motion, there being always 

one flap at rest or nearly so between the inlet and the outlet passages, 

This is effected by pins or blocks on the flaps entering radial grooves in 

a disc carried, in a recess in one of the end covers of the cylinder, and which 

is eccentric to such end cover. 

1689. J. Sutiivan, Boston, U.S., “Hydrostatic safety apparatus for 
the rollers on rolling mills or other machinery.”—Dated 4th June, 
1872. 

The claims of this complete specification are :—First, a relief apparatus 
for the gory » as herein described, actuated by the compressive force of 
«a liqui 
Sena, the construction and arrangement of the block a, screw cap or 
cover c, cylinder b, and piston e, provided with the packing f and collar h, as 
and for the —— setforth. Thirdly, in combination with the cylinder 6 
and piston e, the cl ls k, k, cylind i, i, safety pistons I, 1, one or 
more, as and for the purpose set forth. Fourthly, in combination with the 
piston e, cylinder }, and pistons /, 1, the supports p, p, levers m, m, and 
weights n, 2, onc or more, or their equivalents for the ag 
set forth. Fifthly, the construction and arrangement of the force 
pump 4, collar r, packing s, the screw sleeve t, and channels «, v, for 
the purpose of filling a | somes Se liquid in the cylinders 4, i, i, 
as kerein set forth. Sixthly, in combination with the pistons e and J, l, 
the vent holes z, and 10, 10, for the purpose as herein set forth and 
described. Seventhly, in combination with an hydrostutie safety arrange- 
ment, the automatic alarm apparatus or Its equivalent, as herein shown 
and described. 


1690. W. Rippgit, London, “ Manufacture of paper pulp from vegetable 
Jibves.”—Dated 4th June, 1872. 

In the manufacture of paper pulp from wood according to this inven- 
tion, the wood is first filamented and is then soaked in cream of lime, 
or boiled in plain water or in cream of lime, then it is washed with warm 
water and pulped in an ordinary pumping engine ; it is then bleached by 
the addition of a solution of chloride or hypo-chloride of lime, soda, 
potash, alumi or ia, or by exposing the beaten pulp to the 
action of chlorine yas. Esparto and other similar fibres containing a 
considerable quantity of silica after being strained are washed with warm 
water, and then boiled in cream of lime, and again washed with warm 
water. They are then — and bleached. The gussing may be 
accomplished by any suitable apparatus, but the inventor prefers to use 
un improved apparatus having a spiral conductor arranged within a drum 
or case, 

1693. J. H. Jonnson, London, “ Apparatus fer applying colouring or 
mucilaginous solutions.” —Dated 5th June, 1872. 

This invention relstes to improvements in apparatus for applying 
colouring or mucilaginous solutions, and consists in substituting for 
brushes composed of air or bristles of a tube or a series of tubes, or of a 
solid cylinder, or of a series of solid cylinders composed vulcanised 
india-rubber or other ow yr materials, either plain, split, indented, or 
corrugated, and attached to a handle or holder. e solution it is 
desired to employ will upon the immersion of the vulcanised india-rubber, 
or of other pliable material, adhere to the surface or surfaces of the same, 
and can be easily transferred to the surfaces of wood, paper, or other 
surfaces it may be desired to mark or render adhesive. 

1694. G. 8S. Firemina, London, “‘ Stoppers for bottles."—Dated Sth June, 
187: 











2. 
This is a valve oa consisting of two tubular parts, whereof one is 
fixed in the neck of the bottle, and the other movable and capable of 
sliding within the said fixed . 80 as to open or close the valve or 
outlet for the contents of the bottle as required. In one form or 
construction of stopper the valve consists of apertures in the movable 
tube, which are closed by drawing such tube into the fixed tube, and 
out by pushing its inner end through the same. And in another form 
of stopper there are apertures both in the movable and fixed tube, which 
apertures are closed by pushing the movable tube into the fixed tube, and 
opened by drawing it outwards, so as to bring the apertures in both 
tubes into coincident positions. The valve may also be opened and 
closed by turning one tube within the other. 

1700. R. Fautkner, London, “‘ Production of photographic pictures from 

negatives.” —Dated 5th June, 1872. 

This invention has for its object to improve the effect of photographs 
preduced by light prin from negatives by printing along with them a 
ground work or other subject previously prepered as a negative on paper, 
collodion, gelatine, film, or on other suitable material, such negative 
having from a drawing, or from wire gauze or other 
fabric, or from nati tissues or objects. 

1702. G. B. Norrucore, Feniton, Honiton, Devonshire, “‘ Apparatus for 
showing the level of liquid contained in « cask or vessel.” —Dauted Sth June, 
nse 


1872. ’ 

The novelty of the apparatus for showing the level of the liquid con- 
tained in a cask or vessel consists, First, in its being a simple, small, 
portable apparatus. Seatndly, in its so made as to be easily fitted 
to an ordinary tap, which, when turned, would bring it in communica- 
tion with the liquid, so that its level can at once be seen, and it is easil 
removed from the tap, thus not disturbing or damaging the vesse 
Thirdly, the same apparatus will test number of casks or vessels. 
Fourthly, it can be fitted to a tube, the tube being made to com- 
municate with the liquid, should there be no tap in the cask or vessel. 
In the proportional measurer all its marked divisions keep the same pro- 
portion to its length, whether it is elongated or shortened, and the 
novelty consists in applying this to show the different ions one 
part of any thing of regular form bears to the whole form; and also 
appl, it to show what proportion the liquid ix a cask or vessel bears 
#@ the whole cask or vessel : 


held enclosed in a vessel covered by one or more pistons. | 





1706. A. V. Newton, London, “ Bale tie or coupling.” —A communication.— 
Dated 5th June, 1872. 

The improved coupling consists of a short flattened tube or sleeve, with 
an opening in the side sufficient to allow of the free passage through it 
of the bent up or hooked ends of the metal bands, 

1707. D. Vincent, Frith, Kent, ** Appouratus for distributing liquids.”— 
Dated 5th June, 1872. 

This distributing apparatus consists of a water-wheel, below which is a 
dish into which the water from the wheel falls. The revolving motion 
of the wheel is transmitted by gearing to the dish and to ial arms 
attached to the dish. These arms are perforated, and as they revolve the 
water which enters them from the dish falls through the perforations 
and is distributed in the scrubber. ° 


1714. W. R. Davis, London, “ Graining wood and other substances.” —Dated 
6th June, 1872. 
The surface having been prepared, is veined with a varnish which pro- 
those parts from a colouring or staining liquid, which is then applied 
to stain the remainder of the surfaces the desired colour, the varnish 
being subsequently cleaned off. The varnish may be applied by the aid 
of stencil plates, rollers, or blocks. 
173L. C, H. Russeve and J. Sax, London,“ Apparatus for marking or scoring 
at billiards.” —Dated 7th June, 1872. . 

Indications are made by pointers travelling over dials, the scoring 
pointer being connected with the game indicating pointer, so that the 
end of the score will mark a game. The pointers may be worked b 
handles actuating chain wheels, clawkers, drivers, hooks, or other appli- 
ances, Electricity may be used, so that the pointer may be worked by 
pressing buttons or working other appliances at the billiard-table. The 
current may pass from the marking or scoring apparatus to the game- 
reckoning apparatus. The currents may pass through bells or phonetic 
signals of the same or different sounds. Communication with the game- 
reckoning apparatus may be caused by an intermediate wheel with studs 
or arms worked by one or the other of the scoring pointers. 


174". A. M. CrarK, London, “ Fastening for the lids or covers of gas 
retorts.” —A communication.—Dated 10th June, 1872. 

Consists in the use of a sliding fast hook bined with an 
eccentric and lever to draw the projecting ear of the lid resting on it 
tightly against the mouth of the retort. Also in making the other rest of 
the li slightly yielding by spring connection to draw the lid against 
the retort and give when it is swung open. 

1765. T. Waite, Birmingham, “‘ Nut crackers and lobster crackers.”—Dated 
11th June, 1872. 

This invention consists in making the toothed, jagged, or roughened 
faces of the gripping part of the blades or sides of nut crackers and 
lobster crackers, and the joints of the said crackers, in the following man- 
ner :—In making the toothed or ja; faces of the gripping parts accord- 
ing to this invention holes are drilled or otherwise made through the 

pping parts, each hole being provided with a countersink ut each face 
of the gripping part. Into these holes pins or rivets are placed, and by 
means of a press and press tools the projecting ends of the rivets are 
forced into countersinks and fixed securely in the gripping part, a series 
of strong poipted heads or teeth being at the same time made on the 
opposite faces of the gripping part. Or the teeth may be e from the 
solid metal of the sides by stamping or casting. The toothed faces 
thus made present a much neater app and are stronger and more 
efficient than those made in the ordinary way. In some cases the pins or 








rivets are fixed separately on the faces of the grippir instead of 
the pins or rivets passing through from face to fom om | the pins iy —— 
orming 


may be secured in the holes by screwing or soldering. 
the toothed or jagged surfaces in the way described, a plate or plates 
conseibag. or collusion tothe fuses of eo geipuing mate She eters oft 
screwing, or so) e faces o' ig e are 
made by forming the middle knuckle from the head of the blade or side 
of the nut or lobster cracker and aoe Se middle bit or piece 
forked at each end, the forked ends forming the outer knuckles and em- 
bracing the strong middle knuckles. The ordinary joint is strengtbened 
and steadied by providing the middle bit with central flanges or ribs 
against which the outer knuckles are supported and worked. 

3617. M. Benson, Loadon, “‘ Cylinders and valves of steam engines, dc.” —A 

communication.— Dated December, 1872. 

This improvement consists in constructing and arranging a cylindrical 
valve provided with steam passages and cavities for admitting steam tu 
and from the cylinder, and arranging this valve with cylinders of engines 
constructed for the purpose of receiving the valve at any angle or part of 
the cylinder or in the piston of the engine, and moving it by the pressure 
of steam, first, by exhausting the steam from the end of the valve 
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. Nevertheless, these 
‘Chane ell Birmingham to-d 4 hey 
. e, as well in a uw as in Wol- 
verhampton on Wednesday, were Prepare to aaa is es in. 
. Ab poceent, elthough bole in South Wales and in Cleve! an 
improvement is ex need that pretty much 
pen operating in this district, yet a > d 
om we are ex: competition the buyers do not fail to 
make known I hereabouts. For instance, an order has 
just been given out by a ae firm for us many as 1000 tons 
of Welsh bars, and the order has accepted 
delivered. It is believed that the exact price is £9 15s. Iron- 
masters in South Wales are much more elastic in their quotations 
than are those of this district during ~~~ of slack demand. 
i i ales firms ha 


Conspicuous representatives of South ve to our 
knowledge just intimated here that if they cannot 
do business at £10 for bars, then that they will red to 
a point at which they can effect bw that & men must, in 


reduced wages, share in the dimi: 
worthy of mention that whilst the Staffordshire masters have to 
pay 12s. 6d., the South Wales masters are paying only 7s. 6d. per 
ton for puddling ; and the ot Sn ee Aaate S eee ves 
are the same in proportion. Not tanding this difference, 
masters in Wales, it will be remembered, have given their men 
notice for a reduction of 10 cent. 

_ The ironmasters here, on the contrary, seem to have no alterna- 
tive but to continue to pay certainly the high rate of wages which 
now prevails, Their men had looked for an increase after the 
close of this year; but in their negotiations with the masters six 
months ago they failed to ange that the wages in the ensuing 
six months must be based upon the average of prices in the past 
six months. Representative ironmasters and ironworkers met 
—_ last Monday in Wolverhamption as a conciliation board, and 

is state of things became known. The men had evidently 
expected that the arrangement would be as we have stated 
it; but the masters showed that the men having rejected 
the proposition that originated with their em and 
that contemplated such an arrangement, they had ved 
themselves of the means of attaching the principle to own 
oo. They were shown that they could not take one part 
of their masters’ proposition and reject the other. The masters 
showed the men that, owing to the exceptional condition of the 
trade at the time they last met, the resolution come to was hur- 
riedly framed, and that now they had arrived at a dead-lock, 
which it required much prudence and mutual confidence to 
or ae FA the masters believe will be 4 e 
their conciliation arrangements, notwithstanding that in the 
the men alike in the North of England and in South Staffordshire 
have flagrantly de; from agreements that they have 
respectively en into. Theironworkers’ conciliation committee 
expressed great disappointment, appeared to shirk the responsibi- 
lity of meeting their constituents, without consulting whom they 
were unprepared to accept their masters’ offer, and the question 
of wages after the close of this year stands over for further de- 
liberation. 

Pig iron continues firm at £6 and £6 10s. per ton for hot blast all- 
mine, cold blast £7. Mine pigs with a modicum of flue cinder 
are in good request ; so, too, are the ordinary melters, Nos. J, 2, and 
3. The blowing out of a number of furnaces has lessened the pro- 
duction, and as a result, by limiting the ‘‘ make,” enhanced the 
price of some sorts of pig iron about 2s. 6d. per ton. The number 
of furnaces in South Staffordshire is 163, and of these sixty-nine 
are out and ninety-four in blast. 

The demand for thick coal is brisk, and although the mills and 
forges have been doing less work, and as a consequence less coal 
has been used, yet the household consumption has increased, Thus 
the deticiency has been fullymadeup. Quotations remain unaltered. 
This firmness of prices is in a great measure owing to the united 
action of the coileneatan at their late meeting, when they decided 
not to make any alteration either in the of coal or in colliers’ 
wages. The demand has increased both by water and by rail, and 
the midland counties, where stocks are comparatively short, are 
storing all they can. 


F 


The general hardware industries of Birmingham are in a fairly 
satisfactory condition, although, as is customary at this advanced 


e year, customers are restricting orders. Most of the 
establishments are still engaged on specifications some time 
received, but the new trade coming to hand is gratif The 
prospects are regarded as indicating a brisk business as new 
year opens. By continental customers there is less reluctance to 
hase now than for some months past. France is inquiring 





chamber and admi steam to the opposite end of the 3 for 
moving the valve by making the ang or piston-rod orm the func- 
tion of an auxil valve or valves by making exhaust cavities or 


recesses in their surfaces at proper points ; for exhausting the steam from 
the valve chamber through suitable steam p ges or by an tion 
of the piston, or attaching auxiliary valves to the piston of the or 
by causing the piston of the engine as it terminates its stroke to move 
independent auxiliary valves; for exhausting the steam from the valve 
chamber and at the same time admitting steam to the opposite end of 
be valve chamber from which it is being exhausted for moving the 
valve. 








THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CONTINUED IMPROVEMENT IN THE DEMAND FOR FINISHED IRON : 
Firmer quotatiens—THE KINDS IN DEMAND—AS TO FUTURE 
PRICES : Heavy advances spoken of : By whom opposed —ComPETI- 
TION FROM OTHER DISTRICTS : South Wales and Cleveland—THE 
WAGES QUESTION: Dead lock: Meeting of masters and men : 
The men breaking their agreements—P1G 1RON : Prices—THE COAL 
TRADE—THE ENGINEERING AND HARDWARE TRADES: The markets 
and the demand—THE IRON*AND COAL TRADES OF NoRTH 
STAFFORDSHIRE. 

THE improvement in the demand for iron, and for the products 

of this district generally, which had begun last week to set in, has 

more than continued since that time. Some makers of finished 
iron have been quite — with inquiries—the result of the 
conviction that prices are likely, if they change at all, to advance 
rather than recede. In consequence of these inquiries there has 
been a fair amount of business, Still buyers are not as earnest in 
giving out their orders as would be the case if a di rise all 
round was tolerably certain. There are not a few, however, who 
would gladly place orders to a | extent than some of the 
proprietors of mills and forges will accept. Makers are not 
anxious to quote any considerable advance upon the terms at 
which they were prepared to do business last week, for they are 
desirous of encouraging and not checking the increasing disposi- 
tion to do business on the part of their customers. They will not, 
however, at their own terms accept orders that will pledge their 
production over more than a few weeks. The first-class houses 
generally maintain, with only little variation, the prices based 
upon £12 for bars. Their variations are not so marked 
now as they were a fortnight ago, and firms of less note 

are getting rapidly nearer to the first-class list. Perh a 

further improvement of from half a crown to five i 

has been secured in the week upon the descriptions of finished iron 

most in request. These are sheets and plates chiefly. The sheets 
are mostly requested by the galvanisers, by the iron braziers, and 
by the cut nail makers. There is likewise oes inquiry 
for strips and hoops, together with bars and rods, The plates 
desired are alike of the best and the medium qualities, but run 
most upon the descriptions used in girder making. The inquiries 
for this description are accompanied by the usual proportionate 
demand on account of T-iron and angle 

As to future prices, it may be remarked that first-class houses 





extensively for staple goods used by and builders, the 
home ig Ay utterly uate to the requirements of that 
country. de is unusually brisk for this time of the year with 
ey the varied classes of goods manufactured here, The 


caunsing, - Listio in duing with Seuss ach the goeits tas tely Se 
creasing. is e are ‘or 
urgent requirements. e other markets are dull. The tube 


mills are in brisk operation, and at the engi ironwork esta- 
blishments —although the current d is quieter—the work- 
le are having pretty regular t. The foundries, 


employmen 
th light and heavy, are doing somewhat more trade than they 
were a fortnight ago, and the inquiries indicate a still better busi- 
of the dist Fw fi of business, and inquiri: 
of the district are doing a fair amount ies 
sao auaientetand wii tandeabees ellie Uiiem 
as the result of the recent gales. 


For immediate very 
ar2 indications that with 


Good brands of North Staffordshire we been sold for next 
quarter's deli in South Staff at £5, and £5 5s. is now 
being asked. in q are 


a ironstone for next quarter 
quent in abeyance, waiting the course of the market. The 
emand for coal continues 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent), 
REVIVAL OF TRADE — ENGLISH IRON FIRM—RvSSIAN AND Swe- 
DISH BRANDS—THE COAL QUESTION AND THE STEEL Manv- 
FACTURERS’ ASSOCIATION — A NEW BED OF IRONSTONE — THE 
STEEL TRADE: Rails; Foundriee—THE FILE 
GRATES — DEMAND FOR ENGINEERS’ AND EDGE TOOLS AND 
MACHINERY — SHEEP SHEARS — CUTLERY TRADES—PRICES OF 
COAL AND COKE. 
IN common with other districts trade in this locality has received 
an appreciable impetus during the last week. and 
others, who a per ne | Rpeee back in the hope that much 
lower prices be quoted by manufacturers, have now arrived 
at the conclusion to send out the orders they have on hand so as 
to get them placed before Christmas, This decision Lp a 
teosnecs Sg tutte nay of rence 
the consequence ng e ux 
al unexpected, has had the effect of forcing prices 


Merchant iron is firm, but English makes, as well as Russian 
irons, are to be had in ample quantities. The foreign brands 
in good and prices are very firm. Swedish descriptions 

orders are executed by the makers in a slow 
manner, most consignments 


to hand munch later than 
specified by the terms of contract. 
The question still presses heavily upon steel and other 


oes 


are scarce, 
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manufactures. The Steel Manufacturers’ Association held a 
meeting on Monday in the Cutlers’ Hall, Sheffield, to take into 
consideration the steps to be taken by them in the face of the 
decision of the Cokeowners’ Association last week not to reduce 
the price of the latter article. The question was entered into at 
considerable length, but it was ultmately resolved not to take 
any action in the matter until another meeting, early in January, 
could be held. : 

It is understood that a valuable and extensive bed of ironstone 
is shortly to be opened up by a company near Dronfield, and that 
furnaces will be built on the spot for smelting. Z 

The steel trade of Sheffield and South Yorkshire remains in a 
fairly prosperous condition, some good English and foreign orders 
for Bessemer and best cast steel having ape been placed with one 
or two Sheffield houses, The rail mills are fully employed on 
Bessemer rails, and their prospects for 1873 are of an encouraging 
1 ature, 

The principal foundries in this locality—such as Messrs. 
Newton, Chambers, and Company, of Thorneliffe, Staveley Coal 
and Iron Company, Clay Cross, &c.—are in receipt of good orders 
for miscellaneous castings, gas and water pipes, and _ collie 
requisites, Makers of coal-cutting machinery are also well 
employed, and a good stroke is doing in apparatus for lighting pit 
bottoms by means of gas. : 

The file trade continues busy, and manufacturers are steadily 
getting orders out of hand, preparatory to stocking the spring 
trade, 

In stovegrates there is a moderate business doing in anticipation 
of an improved state of the building trade next spring, and also 
upon the receipt of better orders for superior classes of goods. In 
common stoves very little is doing. 

Makers of engineers’ tools and machinery and edgetool 
manufacturers have for some months past been working 
out heavy orders, and are yet fully engaged in almost every 
department. One cause, amongst others, of their briskness is to 
be found in the demand for machinery for the many new works 
now building, not only in this district but throughout the country. 

Sheep-shears are being turned out in fairly heavy lots for Aus- 
tralia, New Zealand, and other distant markets. The cutlery 
trades are in much the same state as when last referred to, viz., 
well employed, and the men are this week making a good deal of 
overtime in anticipation of the Christmas holidays. 

There is no change in the price of coal and coke. but merchants 
are very firm, are in some quarters a disposition prevails to 
demand higher rates, 





NCTES FROM SCOTLAND. 
( From our own Correspondent ) 


GLASGOW IRON MARKET: Rise in the prices—MINERS’ STRIKE AND A 
COAL FAMINE—CLYDE SHIPBUILDING TRADE. 

A REMARKABLE change has taken place in the condition of the 
iron market since the date of my last letter. During the previous 
week an improvement of 5s, occurred in the price of warrants, and 
I have now to note a still further advance of 13s, On Friday a 
large business was done at from 103s. to 105s. 6d., and the market 
opened with a good deal of excitement on Monday, numerous trans- 
actions having been effected during the day at 109s. to 112s. 6d. 
Business on Tuesday was a little easier; but there is a prospect 
of the advanced prices continuing for some time, as supplies 
are daily diminishing. A good deal of uneasiness and even 
something like alarm is felt in some quarters at the turn 
which the market has taken, when it was beginning to 
to be hoped that the fall in the iron market would have a bene- 
ficial effect on the state of the other staple industries of the 
country. Nosuch feeling would have existed if the increase in 
the price of iron had been the natural result of an extra demand, 
which would have marke: a period of general prosperity ; but so 
far from this being the case, prices have run up simply and solely 
because the raw material is not to be had, and because a good 
many of the blast furnaces are being damped out. It will be ob- 
served that advances have taken place in some of the makers’ 
brands :—G. m.b. (at Glasgow), No. 1, 112s. 6d.; No. 3, 108s. 6d. ; 
Gartsherrie, Ne. 1, 130s. ; No. 3, 112s. 6d. ; Summerlee, No. 1, 
125s. ; No. 3, 112s. ; Carnbrae, No. 1, 120s. ; No. 3, 112s. ; Calder, 
No. 1, 130s. ; No. 3, 110s. ; Glengarnock, No. 1, 123s. 6d. ; No. 3, 
112s, ; Eglinton, No. .1, 115s. ; No. 3, 107s. 6d. ; Carron, No. 1, 
130s. ; Shotts, No. 1, 125s. ; No. 2, 110s. ; Kinneil, No. 1, 120s. ; 
No. 3, 105s. The shipments during the week ending 14th 
December amount to 16,241 tons, being an increase of 3330 on 
those of the previous week, and 2232 tons more than in the corre- 
sponding week of 1871. The imports of Middlesbrough pig iron 
at Grangemouth during the week amount to 770 tons. 

The coal trade is in a most unsatisfactory state, and the worst 
of the business is that as yet there appears no signs of improvement. 
Something like indignation exists in the public mind at the present 
pe ye on account of a widespread feeling that they were alto- 
gether uncalled for, and have in some instances at least been 
brought about in mere wantonness, if not by the most inexcusable 
motives, You will observe that, personally, I give no opinion on 
this point, but merely record prevalent J impressions, which, 
whether they be right or wrong, are very unfavourable as regards 
the conduct of those engaged in the trade. At the time of the 
disputes in the earlier portion of the year, when the price of coals 
was rising with rapid strides, nearly the whole of the blame was 
laid at the door of the working miners, but now it is different. 
Thepopular voice is to the effect that both sides are at fault, and 
some people do not hesitate in declaring that we are now handed 
over to the tender mercies of a great ‘ coal rig,” which will be far 
more disastrous in its results than was the late iron one. 

®@ne of the largest conferences of miners’ delegates ever held in 
Scotland took place at Glasgow on Monday, when reports were 
submitted as to tke position of affairs in all the districts of the 
country, with the exception of Fife and Clackmannan. In the 
last mentioned localities there is an inclination among the miners 
to act by themselves, and keep aloof from the national com- 
bination. They have resolved to work only four days per 
week, and the resolution was to have taken effect on Monday, 
but the men have now decided to work six days a week, and resist 
any reduction in their wages beyond a shilling per day. An 
analysis of the reports given at the conference in Gl:sgow showed 
that in round numbers there were 10,700 men in union in the 
districts represented, 7800 were on strike, and the money in hand 
amounted to about £3300, exclusive of sums raised for what is 
termed the defence fund, i.e., the fund especially raised for 
resisting the present reduction of the wages. Mr. Alexander 
M’Donald, who attended the conference, spoke strongly against 
the proposal for a general strike, declaring that it would 
bring ruin upon the miners and their families, and do 
much damage to the industrial classes of the com- 
munity. At his suggestion the following resolutions were 
unanimously adopted :—(1) That all men only reduced 1s, resume 
work to-morrow ; (2) that in the districts where the men are not 
reduced more than 1s, the men shall offer to work the pits on 
double shifts of eight hours each ; and (3) that a levy of 2s. for 
the next fortnight be raised from every man to support those on 
strike, and, if necessary, that the sum be increased in future. 
These resolutions have been generally acted on as far as the men are 
concerned, but I have not yet heard of any very extensive employer 
availing himself of their offer to double-shift his pit, though it 
is o, possible that this may yet be done. The temptation 
to do it is very strong, when there is so great a dearth of coals. 
In some of the towns in the West of Scotland that dearth has in 
the course of the past week assumed all but the form of a famine. 


, At Greenock several of the public works have had to stop for want 


of fuel, among these being the Clyde Forge, the Clyde Pottery, 
and the sugar refineries of Messrs. Paul, Sword, and Co.. Messrs. 
Alex. Scott and Sons, and Messrs, Blair, Reid, and Steele, while 





others are on the eve of suspension; and it is feared that unless 
matters take a favourable turn soon ry workpeople will be 
thrown out of employment. In this and other towns much diffi- 
culty is a in getting an adequate supply of domestic 
coal; and the effect of the dispute on the iron trade may be guessed 
from the fact that bla-t furnaces are being blown out all over the 
a and the malleable iron trade is almost entirely at a stand- 
stil 

An average number of launches have taken place on the Clyde 
in the course of last week, among the more notable being that of 
the Illimani, built by Messrs. John Elder and Co., of Fairfield, 
Govan, for the Pacific Steam Navigation Company’s Liverpool and 
Valparaiso service. She is an excellent vessel of 4200 tons gross 
measurement, 600-horse power, with a length of 420ft., breadth 
42ft., and depth 35ft. 9in. It is reported that several important 
new contracts have been entered into by builders at Port Glas- 
gow. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Prices firmer—THE FINISHED IRON 
TRADE-—THE CLEVELAND IRONSTONE MINERS—THE BRITANNIA 
Iron Co, Limitrep—THE COAL AND COKE TRADE: High 
prices—IMPROVEMENTS ON THE RIVER TYNE—THE MINERS 
OF CUMBERLAND AND WESTMORLAND—SHIPBUILDING AND 
ENGINEERING, 

Ar the Middlesbrough iron market on Tuesday the attendance 

was not so large as on the previous week. There was, however, 

contrary to the expectation of many buyers, « much firmer tone, 
and 100s. per ton for No. 3 was invariably asked. I believe in 

a large ber of inst ig iron is bought at considerably less 

than this price, but there is no doubt that generally there has 

been within the past ten days a strengthening of quotations. 

There is — reason to believe now that for the greater part of 

next year high prices will be realised for pig iron. 

The finished ironmakers are complaining about the high prices 
of pig iron, and many of them declare that owing to the increased 
cost of raw materials they see little prospect of reaping much 
advantage, even if they should ke full of orders, during the 
whole of next year. It is certainly true that although there are 
many fresh transactions reported for finished iron, the prices 
obtained are not so high in proportion as the prices realised in the 
pig iron trade. 

Owing to the attitude assumed by the ironstone miners em- 
ployed at the extensive mines of Messrs. Bolcklow, Vaughan and 
Co., Eston, there is considerable apprehension. A fortnight ago, 
when they struck work because the employers refused then to in- 
troduce the ‘‘ pairing” system, they saw that they were legally 
wrong, and they wisely returned to their places. They, however, 
gave notice of their intention to leave, and to-morrow (Saturday) 
they will cease work. So far as is known at present, they 
do not intend to resume unless their wishes are acceded 
to. The time which has elapsed since the ‘* pairing” system 
was mentioned has given the masters an opportunity of 
conferring on the subject, and they are resolved to do all in their 
power to prevent the introduction of such a system. Even under 
the "ange ond mode of working they cannot meet the requirements 
of the district, and if they bowed to the wishes of the miners the 
restriction of the yield would result in closing half of the iron- 
works in the North of England. Unless something is,done which 
will result in the matter being settled before Saturday, itis feared 
that the whole of the mineowners and their men will be at war 
before Christmas, 

The application for shares in the Britannia Iron Company, 
whose works are situate in Middlesbrough, are very numerous, On 
several occasions I have referred to those works, which are laid 
out with all the newest appliances in the finished iron trade. 

In the coal and coke trade there is very great activity. On 
’Change at Middlesbrough on Tuesday coke was quoted 37s. 6d. 
and 40s. per ton Coals of all kinds continue proportionately dear. 
As illustrating the good fortune of coalowners, I may mention 
that I know of a firm who recently bought collieries in South 
Durham fora large sum of money. Along with the collieries were 
great heaps of rubbish considered worthless, but which has since 
been sold as fuel for the _— sum of £80,000, or upwards of a 
fourth of the price paid for at the collieries. * 

Great improvements are beiag made on the river Tyne, under 
the nage | engineer, Mr. Ure. Extensive dredging is being 
carried on at Bill Point, Lemington Point, and Blaydon Reach, 
and rapid a gee is being made with the bridge at Newcastle. 
Mr. Ure has now submitted plans for making timber ponds 
at Jarrow Slake, and the companies have resolved to adopt 
them. The piers at the mouth of the Tyne were being 
pr ded with satisfactorily. It is to be regretted that the 
storms during the early part of this week have drifted vessels 
up against the works of the north pier, and have occasioned 
considerable damage. 

The lead mines of Cumberland are doing well, and the hematite 
trade in Westmoreland is in a sound condition. Great activity 
prevails in the Barrow-in-Furness district. 

I regret to say that one large shipbuilding firm in the North of 
England has not received a single contract for several months, 
They have, however, a good deal of work in hand, and as inquiries 
for all kinds of vessels are numerous, they will, no doubt, receive 
their share of orders ere long. In all the engineering shops in the 
North there is a good deal of work. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

IMPROVEMENT IN THE IRON TRADE: Reanimation expected in the 
early spring — REDUCTION OF WAGES CERTAIN — IMPORTANT 
MEETING AT MERTHYR I'yDvIL: Lhe opinions of the chief iron- 
masters and coalowners- TRAMWAYS AT NgWPORT, Mon.— 
TRADE AT THE LEADING IRONWORKS—LLANSAMLET TIN-PLATE 
WORKS AND Mr. Voss—A MODEL STEAMER— RAILWAY TRAFFIC : 
Marked decrease—PROSECUTION OF A PUDDLER AT ABERNAUT 
-—THE LLETTY SHENKIN COLLIERS: Application to the Govern- 
ment Inspceclor—THE COAL TRADE: Falling exports—BREcon 
RAILWAY AND THE MIDLAND, 

Ir is now somewhat hopeful that a steady improvement in the 

iron trade is about setting in ; customers are coming in more 

steadily, inquiries are more frequent, and it is very likely 
that directly after Christmas some important orders may be 
placed. The prominent ironmasters are not, it must be admitted, 
quite so sanguine ; they say, therefore, it is probable prices will not 
descend lower, and possibly now that there may be a little anima- 
tion, but not to the extent desired, to effect the change which it is 
feared must be made in the wages the last week in this month. 

A stormy time is coming. 

A large meeting of colliers and miners was held at Merthyr 
Tydfil on Monday, when about 100 delegates from various districts 
attended. The object of the gathering was to bring about an 
arbitration between the masters and the men. Mr. Halliday was 
present, together with influential local gentlemen. The reports 
of the delegates were as follows :—I give them, as they afford a 
safe indication of the course determined upon by the leading coal 
and iron gg aaa _— 

Cyfarthfa: Mr. Crawshay said he was his own arbitrator and 
wo! d submit to no other. Ebbw Vale: Mr. Darby would 
submit to no arbitration. Cwmbran: No answer. Ponty- 

1: The same. Lower Panteg would to arbitration. 
laenvon: No arbitration. Llanelly would follow Nantyglo 
in rise or fall. Brynmawr would not submit to arbitra- 
tion. Old Tredegar: No answer, but thought unfavourable. New 

Tredegar: The same. Rhymney, Abercarne, and Penybout; Un- 

favourable. Mr, Fothergill said when things improved they should 









have their rise Dowlais: A decided refusal. At the close of 
the list Canon Jenkins and Mr. Halliday spoke on the subject of 
arbitration, and it was ultimately decided to invite Mr. Mundella, 
M.P., and Mr. a | Richard, M.P., to attend a large public 
meeting next week. But it is tolerably clear from the reports of 
the various delegates that the reduction next week must be car- 
ried out, and if not accepted only one result can be expected—a 
strike on a large scale. , 

The subject of tramways for Newport is again mooted; a 
meeting in furtherance of the matter was held last week. 

There has been an average amount of work at the ironworks 
this week. In some quarters I have seen some ominous signs of 
workmen engaged at dead work, or simply labouring, bars and 
rails in such quarters being in small quest; but on the whole 
there is not much to complain of. P 

Dowlais Works, in addition to American rails, have turned out 
this week a quantity of rails for Bilboa, an instalment towards 
the railway projection there for facilitating the conveyance of ore 
to the seaboard. Aberdare ironworks despatched a fine cargo of 
1300 rails to Alexandria. Rhymney is occupied with rails for Rio 
de Janeiro, and Cyfarthfa with rail orders for Galveston, Page 
and Co. a quantity of bar iron to Lisbon, and the Llynvi Co. a 
cargo to Salonica, A local law case of some importance, Llansamlet 
Tin and Slate works v. Mr. Voss, also in the tin plate trade, came 
before Sir J. Bacon this week, transferred from the Swansea 
court. The case is ordered to stand over. Mr. Voss’s liabilities 
were £23,774. b 

A fine ship weathered the great storm of last week in the 
Mersey, and is now loading patent fuel at Cardiff. This is the 
Redewater, 1000 tons. and is cited as one of the best engined 
vessels which has been seen in this port for a longtime. The 
engines were built especially for this vessel by Blair and Co., of 
Stockton-on-Tees. They are compound surface condensing engines 
of 140 nominal horse-power, working up to 700 effective pressure. 
She has all appliances for pumping into the boilers or through the 
condensers, and working solely as if the main engine were going 
all right. Cardiff shipping equally with that at Swansea suffe 
severely last wee hiv 

The railway traffic of the district is now experiencing the 
slackness which generally sets in at this time of the year. Last 
week the returns of the Taff Vale showed a decrease of £430 
on the corresponding week of 1871; Llynvi and_ ore, £131 ; 
Penarth, £194; Brecon and Merthyr, £118; Mid-Wales, £23 ; 
Pembroke and Tenby, £50; Llanelly, £35. Monmouthshire 
Railway and Canal an increase of £61; and Rhymney an increase 


of £3. 

I referred last week to the prosecutions instituted by the Dow- 
lais Company ; Abernant is now following suit, and on Monday a 
puddler for leaving work, was fined £5, and in default sent to 
prison for a month, A few more vigorous lessons of this sort 
would effectually prevent the laxity of conduct on the part of 
workmen so noticeable of late. : 

In connection with the colliers an important case was heard this 
week. Six colliers were charged at Aberdare with absenting 
themselves from Lletty Shenkin Colliery. It appears the men 
had solicited Mr. Wales, the inspector, to examine the colliery, 
and pending that inspection the case was allowed to stand over. 

There is not much of interest to report about the coal trade. 
Prices keep up, and there is a steady demand for the best steam 

for France, but the shipments are not so great as of late. 
This fact railway figures bear out. : : 

There is a whisper of the possibility of the Brecon line being 

taken by the Midland. 
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CHEMICAL, MINERAL, AND METAL REPORT. 
(From R. R. Kelly and Co.) 
London, December 19th, 1872. 

Chemicals.— Acid, muriatic, £4 10s. to £7 ; sulphuric, £3 10s.; tartaric, 
is. 74d.; alum, best lump in barrels, £7 5s.; ground, £8 58.; cake alum, 
£6; ammo! carbonate, 7d.; muriate, £32; sulphate, wiite and grey, 
£19 10s. to £20 10s. ; brown, 23 per cent., £18 to £19 ; sal ammoniac, Pg i 
49s. ; arsenic, white powdered, £8 5s.; benzole, 30 per cent., 3s. 3d.; 
90 per cent., 4s. 6d. to os, 3d.; bleaching powder, £12 to £12 10s.; copper, 
sulphate, £32; green and rusty copperas, 60s.; Epsom salts, refined, 
£4 17s. 6d.; potash salts, bichromate, 8}d.; pots, 39s ; pearls, 47s. 6d.; 
chlorate, 1s. 10d.; muriate, 80 per. cent, £9 to £9 10s., f.o.b.; red prussiate, 
8s. 2d.; yellow prussiate, 1s. 64.; tartrate (cream of tartar), French, 
£5 7s.: , refined, 32s. ; 30a, to 30s. 6d.; soda salts, acetate, 
£39 ; bi-car'! ite, £17 15s. ; borate ), 100s., soda ash, 48 to 52 per 
cent., 3}d.; soda crystals, £7 to £7 5s. ; caustic cream, 60 per cent., £20 ; 
white, £20 10s.; brown, £15; 70 per cent., white, £25 5s.; nitrate, 16s. to 
16s. 3d.; sulphate (glauber salt), £4 ; salt cake, £4 12s. 6d. 

Minerals.—China clay, 25s. to 29s.; phosphate of lime, ordinary, 60 per 
cent., 1s.; 90 per cent., ls, 6d.; Bolivian, £6 5s.; Estremadura, 1s. 9h: 
Curacoa guano, £6 to £6 2s. 6d. U.K., and £6 5s. to £7 Continent, 70 per 
cent.; chrome ores, £6 to £8; copper ores, 15s. 6d. per unit; iron ores, 
red hematites, British, 20s. to 36s. ; Spanish, 22s. to 25s.; clay ironstone, 
128. to 188 ; oolitic, 7s. to 9s. 6d.; burnt iron ores, 60 per cent., 7d. the 
unit ; manganese ores, 70 per cent., 135s. to 150s.; pyrites, cupreous, 84d. ; 
Mlinels--Attimony (French etaz), £73 ; Co lish tough ingot, 

etals.— Antimony c! , £73; r, E uy; 

£89 to £00 : beat selected ingot, £92 to £93. ¢ slab : ok 96 per 
cent., £81 to £84; Chili ingot, £89 to £92; Chili regulus, 16s..6d. the 
unit ; in W. M.C., £89; iron, Glasgow warrants, fluctuating ; 
Gartsherrie No. 1, 125s.; No. 3, 102s. 6d.; Coltness, No, 1, 1258.; No. 8 


a 


100s.; Middles' h, No. 3, 978. to 100s.; lead, English soft pig, £21 108. 
to £21 15s. ; refi red lead, £23 ; quickailver, £12 10s, to £13 ; spelter, 
lish, best, £24 ; Silesian, £23 10s.; tin, English blocks 


Eng , an 
ingots, rirm at 142s.; refined, 146s. ; Straits, 135s. to 136s.; Banca, 140s. t 
sheets, £32, 


| 1428; tin-plates, best charcoal, 1.C., 40s.; 
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Tue advantages which the public now enjoy in having 
the time occupied on long journeys by railway reduced toa 
minimum appear to be insufficiently known to be fully 
appreciated. The efforts which the companies have been 
making in order to obtain the maximum of speed combined 
with an immunity from accident, in so far as human agency 
and the most perfect mechanical appliances will avail, have 
been unremitting ; and on many 0} the lines the result has 
been that a service of well eqnipl and rapid trains has 
been established that will probably, so long as the present 
construction of road and vehicle exists, never be 
for speed and comfort. Doubtless the improvement is not 
wholly traceable to a desire on the part of the companies 
to let the public reap the whole of the benefits, but may in 
many cases be attributed to a spirit of emulation which has 
followed on the healthy competition engendered among the 
rival companies themselves. It is evident, however, that 
so long as the arrangement which exists among rival com- 
panies of charging the same fares between all competitive 

ints continues in force, the public cannot fail to reap the 
ulladvantage to be gained from the high speed and superior 
accommodation. It matters not to them by what route 
they may travel, seeing the charges are the same, and every 
endeavour is used to make the time occupied on the 
journey by each of the competing lines uniform. It is pretty 
gene understood now among the companies themselves 
that high speed means a high ratio of working expenses, 
and the wonder is that, when rates are made a matter of 
mutual arrangement, the time to be occupied should not 
also be agreed upon, as by that means there would be 
secured equal advantage in reduced working cost, and 
neither would secure an undue advantage over the other 
if each company modified the present speed. 

There are very few of the companies who now seek to 
compensate themselves for the extra wear and tear 
svolantl by fast trains by charging an augmented fare, 

“express” fares being almost wholly discontinued. Doubtless 
from the long experience they have had, especially on the 
northern lines, they have found the practice did not 
answer. It is possible, too, that where so much compli- 
cation exists as in some of the parts reached by the 
northern companies it is me yen to arrange the 
trains at certain points in such a way as to be ate to 
distinguish between express and ordi These com- 
panies now charge, with very few exceptions, one uniform 
scale by all trains ; and also, as only recently introduced, 
afford the public at the same time the opportunity of 
travelling at express speed for a third-class fare. 

Where no competition exists it will generally be found 
there is little speed, and we fear too less comfort and 
accommodation, than where two or more companies are 
striving to secure the traffic to and from the same points. 
The greatest speed is generally found where one company 
has a circuitous route to traverse in reaching a point also 
in the possession of a rival snag ma a It must be a 
matter of the greatest satisfaction to the travelling public 
to know that in such cases, where even an unusual rate 
of travelling has to be kept up by the trains of a compan 
80 situated, there is nothing more inconsistent vith 
absolute safety, thanks to improved road beds, block 
telegraphs, and other appliances, than is to be found on 
“the line possessing the shorter and more direct route. The 
companies, no less than the travellers themselves, are to 
be protected from the result of accident, and in consequence 
vast sums have been expended by the companies in fitting 
their lines with the most perfect means attainable for 
averting anything of the kind. By means of carriages 
connected at the rear of the trains by slip couplings, 
which enable them to be detached while the trains are 
running at full speed, it is possible also to convey passen- 
gers to the more important points of the journey without 
stopping the train ; although, necessarily, it is impracticable 
to take up passengers at such places. By means of water 
troughs, too, from which the tender may be refilled while 
travelling, as on the London and North-Western, the 
engines are able to travel longer distances without stopping 
for a fresh supply of water, thus shortening the delay 
which is otherwise unavoidable. 

In order to show the extent of the improvement that 


has been effected in the rate of travelling, as also what the | h 


actual speed now attained by the principal express trains 
is, we have selected a few of the fastest from the time- 
table books of nine of the r companies having termini 
in the metropolis, No doubt it would be possible to 
show that other companies—the North-Eastern and 
Caledonian for examples—run trains as fast or faster than 
some of those selected ; but it will suit our purpose to 
confine ourselves to the companies stated. Tt is onl 
where a run of twenty miles or upwards is made, and, 
where practicable, the on different portions of each 
system that we have selected as the basis of the calcula- 
tions ; but the highest speeds, as far as possible, are always 
taken. The following will, therefore, be found to record 
a few of the fastest on each line, the length of the run, and 
the speeds they travel at. 

The mean averages of the table, column 3, are, of course, 
arrived at by taking the total time occupied in running the 
total of the distances shewn; and, placed in the order of 
priority, they are as follows :— 

Mean average 


on each line. 

Great Westeem «co 0c cf 00 cc co oo co co oc oo & 
London, Brighton, and South Coast .. .. oc of «os «+ 45 
Great Northern .. .. oc «se 08 of of oo cc es 0 
London, Chatham, and Dover .. .. os of «8 «+ «8 44 
South-Eustern 2. 12 oc 06 06 of «6 oe ce of o@ 43 
North-Western .. oc co 0 «6 of ce ce co co oo 42 
Midland... «co cc co co ce cc co cv cc ce cc co 4 
South-Western .. .. oo oc c8 oc of of ef oe ec 40; 
Great Eastern 1s oc 06 oc sc 06 of cf 8 of ce 37 

General average 1. «2 os oc os of oc o¢ co 435 


It will thus be seen that the ave speed of the 
express trains over the Great Western line is highest, 
being no less than 5} miles per hour greater than that of 
any other company, and 7$ miles more than the general 
average recorded. These averages, it must be remembered, 





parts of 
each company’s line, will not, therefore, be applicable 
to certain portions of the lines where ex trains are 
numerous and usually run faster. For example, on the 
Great Northern line between London and Peterboro’ nearly 
all the express trains run at a of over 50 miles an 
hour, and an average struck for that part of the line would 
therefore yield a much higher figure than 454 miles, which 
is the company’s general average over all the lines. It is 
probable that, in the great number of express trains run over 
their system the Great Northern Company may be consi- 
dered the leading company in point of On the 
other hand the Great po Fe show an average of 37} 
miles per hour only, or about 14 miles less than the Great 
Western; this > ape having only two trains running 
out of London which can be said to be “ express,” apd as 
these are what the present calculation has been based 
upon, the line may be classed as generally slowest. Doubt- 
less the cause of its exceptional position in this respect is to 
be traced to the almost entire absence of any opposition at 
the important points served by the company. 

Selecting the cases in which the highest are 
attained on any part of each of the different lines, some 
very remarkable examples of quick travelling are obtained. 
We prefer giving the trains, and other particulars, as we 
have been able to arrive at them, from the means in our 

~ ion, and in the order of priority. They are as 

ollows :— 























| A 
Company. Stations. E Zz i 3 

| 3 

| hm) 

Great Western .. ..|Pad to Swindon ..| 11.45 77} |1.27, 58 
South- eo ee/Tunl Ashford ..| 4.55 0.31 51 
Great Northern .. .. London y  ..) 10.0 | 76} [1.30 51 
Chatham.. .. .. «-\Chathamto Dover .. ..| 7.40 0.55 47 
Brighton.. .. .. «+|East Croydon to ton} 5.0 | 0.51 47 
North-Western .. ..'Rugby to se ee ee| 10.0 | 75h (1.40 45. 
Midland .. .. .. ..(LeicestertoTrent .. ..| 10.0 | 0.28 44 
South-Western .. ..\Salisbury to Yeovil .. ../ 2.10 0.56 43: 
Great Eastern .. ..|B. Stortford to Cambridge 5.0 | 0.37 41 
Average fastest speed 1 «+ s+ «+ os] | 4254 [8.55 473 





Here again we find the Great Western Company at the 
top of the list, with a run of 77} miles at an average of 
—— r hour. This is no doubt the fastest rnnnin 
to v9 ee ne even for =. a a “4 Suck 
5 wm. i pages, wo ring Edi withi 
74 hours of pm Fray om of the present ot, which, when 
first introduced, was looked upon as ous travelling. 
The Great Western is a circuitous route to the district 
chiefly served by this particular train, and the exceptionally 
high at which it is worked is to enable the company 
tohol its own against the London and South-Western, who 
have a shorter and more direct access to Exeter by about 23 
miles. The South-Eastern Company make a short run of 
264 miles, at the rate of 51} miles per hour, but it is ona 
part of the line well adapted for such sharp practice, 
and the journey occupying only 31 minutes, the case 
is not to be classed before the example of the Great North- 
ern. This company, as oo run all their through 
express trains at a very hi i 
that stated, running too, as it does, over a very crowded 
line between London and Peterboro’, a distance of 76} 
miles, in just an hour and a-half—an average speed of 51 
miles an hour. The Brighton and the London, Chatham, 
and Dover examples, too, must be ed as highly 
superior, It is more than probable that in the average of 
— which the above figures yield as the mean of the 
highest speeds recorded on each of the lines, the English 
companies will be able to concede at least 10 miles per 
hour to the highest averages shown on the lines of any 
other country of the world, the “lightning expresses” of 
America included. 

The examples of fast travelling are not confined to the 
several trains while von on the parent line only, but 
are continued, in the case of through trains, over the lines 
of the connecting companies. As instances of the kind 
may be mentioned the Exeter and West of England 
express, of the Great Western Company, which runs the 
entire distance between London and Exeter, 194 miles, in 
4} hours, including three stop or about 46 miles an 

our. The Scotch express of the Great Northern ar 
which performs the journey between London and Edin- 
burgh, a distance of 400 miles, in 94 hours, including six 
stop of some duration, also gives an average on the 
whole time occupied of 42 miles an hour. The London 
and North-Western Company’s “ limited mail” also travels 
from London to Glasgow, a distance of 404 miles, in 10 
hours 22 minutes, and therefore averages 39 mules an 
hour. 

The examples of runs of 50 miles and upwards without 
stopping are numerous. The continental trains of the 
London, Chatham, and Dover run from Herne Hill to 
Dover, a distance of 74 miles, without stopping ; and the 
South-Eastern between Cannon-street and Dover, 7 
miles. The Great Western run from Paddington to Swin- 
don, 77} miles, without stop; ; the Great Northern 
from London to Peterboro,’ and from Grantham to York 
76} and 847 miles respectively ; while the London and 
North-Western Company’s Irish mails run from Chester 
to Holyhead, a distance of 85} miles, occupying 2 hours 
and 7 minutes on the journey, without stopping, being the 
longest run recorded. 

m the various examples we have quoted it will be 
perceived that the oft-mentioned “mile a minute” — 
is, to say the least, somewhat apocryphal. A few of the 
above mentioned trains may at times attain such an 
extreme velocity, but it can only be on some unusually 
favourable bit of road, and maintained at the most for a 
few minutes only. There is the best of evidence for stating 
that such a speed is scarcely ever exceeded, and that 
sufficient time is always allowed for even the fastest 
trains to perform their journey to time, without approach- 
ing nearer than by several miles an hour to such a fancy 
velocity. 

In a subsequent article we will endeavour to give some 



















































































op Saas «ne ae Se question 
of working expenses and the general economy of the 
railways. 
| ’ 
| | d |. of 
| laiala 8 
Company. | From To - 3 & 
| B |" 8: 
came 
h. m. | 
; |London Peterboro’.. 10.0 | 1.30 | 76} 51 
Great |Grantham.. ..\York . 10.0 | 1.54 
. \Peterboro’.. ..|Granth 10.10) 0.40 | 29. | 
iGrantham.. ..|Retford 8.30) 0.42 | 47 
'Retford ..|/York .. < | 8.80] 1.16 | 514! 4 
L 6.2 QTAR | 454 
Paddington 9.15) 0.43 | 86 
Great |Do. .. .. ..|/Swindon 11.45] 1.27 | 77 sat 
Western _) |Swindon Bath .. 11.45] 0.34 | 52 
g . {Swindon 5.10| 0.58 | 41}) 463 
8.87 |184 | 51 
East Croydon ..|Brighton .. ..| 4.0 | 0.54 
London London ADO. oe co oc] 5.0} 3.8 
and Brighton) /|Horsham .. ..\Chichester ..| 5.0 | 0.43 | 31 
East Croydon ..|Brighton .. ..| 5.0 | 0.51 47 
8.33 |1623 | 453 
\Herne Hill ..|Dover.. .. 7.40] 1.40 | 74 
London )\Chatham .. :.|Do. .. .. 7.40] 0.55 | 47 
and tham )|Herne Hill ../Chatham .. 8.85) 0.44 4l 
Chatham .. :.\Canterbury :.| 8.35] 0.98 | 27 ol 
8.57 |1753 | 444 
B te ../B. Stortford ..| 11.45) 0.58 = 
Great {Bs lord ..\Cam’ pe. 11.45 0.87 3 
Eastern Bishopagate ..|B. 8 at 
B, Stortford ..|Cambridge ..| 5.0 | 0.37 | al 
8.5 {115 | $7} 
(Euston .. ../Ri .| 7.15] 1.55 | ¢s 
fa, - aS T.1s| 0-90 | 1B) 4 
| -|Holybead.. .. . . 
London) |Rueby “Icrewe.. ..| 10.0 | 1.40 
oy, " + \Crewe.. «+ |Preston "| 10.0 | 1.18 | 514] 42 
estern [Preston :. ..\Carlisle :. ..| 10.0 | 2.19| 90 | 39 
[Rugby .. ..(Stafford :. ..| 8.0/1.7 | 51 FE 
\ Stafford .. ..\Crewe.. . 8.0 | 0.36 244 | 
11.97 481} | 42} 
|Waterloo .. ..'Basingstoke ..| 10.50) 1.15 | 4 
f <= « od ee ee re 
London \Basingstoke ..|Salisbury .. ..| 2.10) 0.50 | 43 
and South- Salisbury .. --|Yeovil . 2.10) 0.56 j 
Western [Yeovil .. ..|Exeter 2.10) 1.9 | 479) 41 
[Waterloo .. ..| e@ ..| 3.15) 1.16 | 479) 87 
a, co co oot oe «| 4.0) 0.50 | 
| | ating 
| 7.23 |297} | 40} 
|St. Pancras ..Bedford .. ..| 10.0/1.8 | 49§) 43% 
[Bedford .. ..\Leicester .. ..| 10.0 | 1.7 | 44 
Midland \Leicester ;. ..\Trent.. .. ..| 10.0 | 0.98 FI 
‘Trent.. .. ..|Chesterfield ..| 10.0 | 0.37 
Derby.. .. ..|Manchester ..| 5.0 | 1.40 | 60 | 6 
| 5.0 |206 | 
ee cece Fm 
Cannon-street ..| Tunbridge 4.55) 0.43 | 39 
South Do. .. «s oo(DOVEP.. oo o-| 7-45) 1.41 | 7 a 
Eastern Tunbridge ..Ashford .. ..| 4.55) 0.31 | 61 
New Cross .-|Canterbury 8.50) 1.37 | 405 
4.32 (1953 | 433 











SOCIETY OF ENGINEERS. 
December 2nd, 1872. 
Mr, Jasez Cuurcu, President, in the chair. 
(Continued from page 414.) 
The next section read was on ‘‘ Wilkin and Clark’s Chain Brake.” 
Of all the continuous brakes which have been tried in this 
in use is that commonly known as 


the brake is as follows :—By raising the lever A in the van (draw- 
ing No, 2) the friction wheel is 
tact with the wheel C, 


is 
Now it is obvious that any motion ing to put the chain in 
tension will also tend to raise the weigh’ 
seein: canes eae pees ae 
be applied to each lever in an increased ratio, for the reason 
the multiplication of the i 
the extra amount of we have to wind up before the brak 
blocks can be got into action. The movement of the lever D com- 
municates motion by means of the links E and friction plates or 
levers F of the ratchets to the rocking shaft G, which is hung 
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advance the blocks the exacs dissans> necessary to compensate for | 


theiz wear. All thet is remived in order to take the blocks off 
the tires is to lower tus lever Aan tie guards van, when the 
levers VD, which are loaded at their extremity with cast iron 
discs weighing 501b., return to their normal position. 

To illustrate the action of the brake more completely let us 
assume the guard to exert a force of 56 lb, at the end of the 
lever A ; this force will be multiplied by the lever under the van, 
so as to put a pressure on the friction wheels twenty-four times 
56 lb., or 12 cwt. Taking the coefficient of friction at one-sixth, 
and paring the diameter of the wheel B with the effective 
diameter of drum when the chain is wound up (4 to 1), we get 


tension on chain = 2x4 8cwt. Now, as the chain moves 7in. 


for every 5in., the weighted lever D is raised, it follows that the 
effective force applied to each lever D will be ® : 7 __ 50 1b, forthe 


weight = say 10} cwt. ; and as the motion of D is ten times that 
of the block, it follows that the total pressure applied to the blocks 
will be 10} x 10 = 1074 cwt., or say 5 tons 8 cwt. This pres- 
sure with the coefficients of friction for wood to suit all weathers 
‘20, ‘25, 30, “35, would give retarding forces of 107, 134, 16, and 
18°7 per cent. respectively of a carriage weighing 10 tons. It will 
be remembered that at the commencement of this paper the 
author suggests as a starting point that the brake should be 
capable of exerting sufficient power to stop a carriage moving 
sixty miles per hour in 229 yards ; that 18 per cent. of its weight 
applied as 4 retarding foree is sufficient to do this ; and that the 
coefficient of friction for wood should be taken at ‘25, so as to 
allow for variation in the weather. Looking at the power of the 
brake from this point of view, it is evident that the guard in a case 
of emergency could apply the maximum amount of retarding force 
to each carriage only of a short train by exerting a slightly 
increased pressure on the levers connected with the friction wheel 
by reversing the arrangements of the levers and weights and winding 
up the chain in the guard’s van a self-acting brake is obtained, so 
that if a train should divide ascending an incline the weights drop 
and apply the brakes automatically. The objections, however, 
to the guard having to wind up the slack ofthe chain in a 
train of five or six carriages after every stop, and having, 
moreover, no power to regulate the pressure on the blocks 
according to speed, are sufficiently obvious, and certainly 
more than counterbalance the advantage got by rendering the 
brake self-acting. Having described the action of the chain brake, 
let us now consider how far it complies with the conditions that 
a continuous brake should fulfil:—(!) The engine driver has not 
charge of the brake, and as the apparatus illustrated would require 
an exertion of power varying from 25 1b. to 70 1b. on the part of 
the man applying it, the author considers it would have to be 
amended a being placed in the hands of the driver. (2) A 
careful examination of the arrangement illustrated will show two 
difficulties in its application to a train above a certain length— 
one, the increased slack which has to be wound on the drum for 
every additional carriage before the brake can be got into action ; 
the other, the failure of the weighted lever D furthest from the 
drum returning to its normal position on account of the resistance 
due to unwinding the chain over so many pulleys. It is owing to 
these objections, no doubt, that the inventor specifies its applica- 
tion to extend to six carriages only. (3) The guard has no power 
over the train beyond six carriages, nor can it be applied with cer- 
tainty to them from both ends of the train. Neither are the 
brakes self-acting in case of any part of the train breaking away. 
(4) Although the brake power can be applied in proportion to the 
weight and speed of the carriages, no provision is made for its 
application to the tender and engine. (5) The application of the 
brake requires comparatively considerable exertion on the part of 
either guard or driver. (6) If the brakes on one or more carriages 
become inoperative the whole arrangement would be rendered 
useless, (7) Before the blocks act, the train, whatever its speed, 
must travel twenty-five yards after the guard has raised the lever. 
The arrangement has the advantage, however, of allowing the 
pressure on the blocks to be increased or decreased at pleasure. 
(8) The brake will not allow of any of the carriages to which it is 
applied being slip (9) The brake has the advantage of allowing 
the carriages to be coupled indiscriminately. (10) The brake is 
extremely simple, and does not require particular care on the part 
of railway servants. (11) The application of the brake is attended 
with the disadvantage of applying pressure on one side of the 
axle only. (12) The pressure on all the wheels is the same. 
(13) The brake is not affected by atmospheric changes. It is 
evident, therefore, that if the chain brake be applied to a train of 
six carriages only it. presents, from its simplicity, many features 
to recommend it ; but if the length of the train be considerably 
increased its simplicity and efficiency is lost in nearly the same 
proportion. 

The next section read was ‘‘ Barker’s Hydraulic Brake,” This 
powerful brake has now been working successfully for a period of 
six months on a branch of the Great Eastern Railway to Loughton 
and Epping, and fora period of eighteen months on another branch 
of the same railway between Stratford and Victoria Park. It is 
illustrated by Figs. 6,7, 8,9, 10, 11, 12, 13, and the apparatus for 
convenience of description may be divided into dures parts : 
(1) The pump, cistern, and accumulator for collecting and storing 
the power. (2) The regulator. (3) The distribution of the power 
to the wheels of the carriages to retard the motion of the train. 
The pump A (drawing No. 5) is double acting, and worked by an 
eccentric on a shaft, to one end of which is attached a friction 
wheel that is brought into contact with a wheel of the van auto- 
matically. The work of the pump is to take water from the cistern 
B, which holds about twenty-five gallons, and raise the piston in 
the accumulator C (drawing No. 7), the piston-rod of which is 
attached to the crosshead D, connecting the side rods E, fixed to 
the spring plates F. The tension rods of the springs G H pass 
through the plate F, and are connected with the ma J of the 
springs K,L. A consideration of this arrangement will show that 
whatever pressure is put on the rf F = the connecting rod is 
transmitted through the springs » H, to the plate J, so that the 
tension of the four springs G, H, K, L, will be equal to double the 
power applied through the rod E; but as we cannot gain power 
without a corresponding loss of motion, it follows that pot xine 
of springs will travel only one-half the distance of E, and conse- 
quently of the piston. This arrangement of the springs is 
designed therefore to get length of stroke, as to have done so in 
the ordinary way would have required them so long as to go 
through the roof of the carriage. It should Le mentioned that the 
springs are in duplicate on each side of the cylinder, as indicated 
on Fig. 13, and that their, maximum tension is equal to 
12 tons, or a pressure on the piston of 2801. per square inch, 
the piston being 1lin. in diameter and stroke 1ft. 6in. The piston, 
therefore, on being raised from its normal position to the top of 
its stroke, is subject to a gradually increasing pressure, ard the 
reverse of this on returning and applying the power stored in the 

rings as a retarding force to the motion of the train. It is, 
therefore, obvious that without some arrangement we should have 
a power exerted against the motion of five carriages considerably 

ter in proportion than for ten carriages, and so on as the 
ength of the train increased until the whole of the water in the 
aecumulator had been forced out by the springs, when the effect 
would be nil, To render, therefore, the action of the accumulator 
as nearly constant as possible, whatever the length of the train, 
the following contrivance is introduced. A rod M passes into the 
cylinder through its cuver, a distance corresponding with a depth 
of water sufficient to supply the brakes of = oer twelve carriages, 
and with pressure high enough to stop them as quickly as possible 








when moving at a maximum velocity. A stud N passes through 
the rod just above the cover. The three-way cock shown is pro- 

ided with branches ,to the cistern, accumulator, and a cylin- 
der fixed under the floor of the van (Fig. 7}, the piston- 
rod of which is connected to the link supporting the swing- 





ing end of the friction wheel shaft. The plug of the 
cock is made sufficiently long to carry the balance weight 
and disc at its end to cateh the trigger, supported by a 
bracket bolted to the top of the cylinder. The action of this 
arrangenient is as follows :--When the rod Mis at the bottom of 
its stroke the passage in the pipe from the cylinder under the van 
to the cistern, is open, and the friction wheel being forced into 
contact by a powerful spring, water is pumped into the accumu- 
lator. The rod is then raised by the piston and the wiper of the 
balance weizht f-llows the stud until the disc catches the trigger, 
and the motion of the weigit stopped. On the piston reaching 
the top of its stroke the stud lifts the trigger and releases the 
weight, which in its fall opens the communication between the dis- 
connecting cylinder and accumulator, and so stopping the pump 
by forcing the friction wheel from contact. The arrangement is 
therefore automatic, and insures always a pressure in the accumu- 
lator sufficiently high for almost any emergency. We now come 
to the regulator, which is designed to control the passage of the 
water under pressure to the pipes fitted to the carriages composing 
the train: It is shown in section in drawings 5 and 6, and its 
position relative to the rest of the apparatus in the van is shown 
on drawing Fig. 7. 

Referring to drawings 8 and 9, a is the pipe from the accu- 
mulator, 4 a partially equilibrium valve, closed tight by the 
tension of the spring at the end of the lever b'; the stem of the 
valve passes through the valve case and is connected to the lever 
61. Cis a piston packed with cup leather, the rod of which passes 
through the cover of its cylinder, and is connected to the opposite 
arm of the lever b', the fulcrum of the lever being carried by a 
bracket fixed to the valve case between the stem of the valve and 
piston-rod, so that any pressure tending to raise the piston will 
also tend to close the valve. dis a case turning on a pin at its 
lower end, and containing a spring ¢, used for compactness instead 
of a weight, one end of which presses against the top of the case, 
and the other against a disc attached to the rod f, passing through 
the cover of the case, and is joined to the handle and rolier tra- 
versing the lever b'. The tension of the spring when the handle 
and ro'ler are in their normal position is taken by the catch cast 
on the small cylinder containing the piston c. If then the handle 
and spring case be moved from the fulcrum the spring is brought 
into action on the lever b, and raises the,valve, allowing the water 
to flow from the accumulator into the main pipe g, until the 
ee in it is sufficient to raise the piston and close the valve. 

ow it is obvious that the further we move the spring from the 
fulcrum the greater must be the pressure acting on the piston to 
close the valve. It therefore follows that by this ingenious ar- 
rangement we may regulate the pressure of the water passing to 
the main pipe g to anything we please, and limited only in its 
amount .by the pressure in the accumulator. To permit the 
pressure in the main pipe g being diminished after the water from 
the accumulator has been admitted to it through the arrangement 
just described, or to release the brake blocks from the tires, a 
valve is provided, seated in a case cast in one with the equi- 
librium valve case and cylinder (Fig. 9). The stem of this 
valve is connected to the lever h!, which is provided with a 
spring and case j, cast in one with and similar in every respect to 
a, a8 shown by the plan of regulator (Fig. 8), so that when 
d is moved and water under pressure admitted to the pipe g, J is 
moved also, and the tension of the spring contained in it acting on 
the lever /! gives the required resistance to keep the valve h shut. 

To decrease the pressure thus established in gy we have only to 
move the springs nearer the fulcra of the levers, when the equi- 
librium valve being shut, and the pressure of the spring on valve h 
diminished, it will open and allow sufficient water to return by the 
pipe k tothe cistern, so as to establish the proper pressure inci- 
dental to the distance from the fulcrum at which the springs exert 
their tension on the levers b! h', and it follows that if we relieve 
the levers entirely of the force of the springs by returning them 
to their normal position the whole pressure in g will be reduced 
and brake blocks released by the return of the water to the cistern. 
We now come to the means provided for distributing and applying 
the power stored in the springs as a retarding force to the motion 
of the train, Each carriage is’provided with a pipe (Fig. 7) 
l1jin. in diameter fixed to the underside of the framing, and made 
continuous, when the carriages are coupled together, by strong 
flexible tubing connected to the pipes with pen. sem unions, so 
that the pipe g from the regulator is made to extend throughout 
the whole length of the train. On this main pipe and at each end 
of the carriage is fitted a stop cock, to prevent the water flowing 
out on coupling and uncoupling. The plug of the cock is provided 
with a handle, which is connected with the handle of the opposite 
cock of the next carriage by a cord, so that if the train breaks 
away at any part the cord coming into tension will close the cocks, 
and thus prevent the brake apparatus on the accumulator end of 
the train being put out of action. Branch pipes, as shown, lead 
from the main pipe to the hydraulic cylinder 4in. in diameter 
provided to each wheel, to which the brake blocks are applied; and 
it is here that we arrive at the great speciality of this invention. 
Two blocks are provided for each wheel, and the ram of the 
cylinder fixed to the nearest block, while the cylinder itself is con- 
nected by a pair of rods to the block on the opposite side of the 
wheel. If water then be admitted from the accumulator the 
blocks are forced on the wheel, and it is obvious with the 
same pressure, so that the forces on each side are in 
equilibrium, and no strain therefore thrown upon the axle. 
Another advantage gained here is that the pressure on the two 
blocks is just double that exerted by the ram, because each of the 
former move only one-half the distance of the latter, so that if 
the blocks are applied to the wheels on one side of a carriage only 
we may consider the pressure in the cylinder as being that exerted 
to retard the motion of each of the four wheels. If the blocks 
also wear unevenly it is of no consequence, because the travel of 
the eee itself compensates for any extra distance one block 
may have to move further than another, and it is evident that the 
arrangement insures all the blocks coming into action at the same 
time, and is therefore free from any jerk due to telescoping. 
Each cylinder is provided with a spring, so that when the ram is 
released froni the pressure in the accumulator the tension of the 
spring forces the water back into the cistern for further use, and 
keeps the brake blocks clear of the wheels ; the amount of clear- 
ance of each block thus allowed to take place is regulated by 
means of a rod fixed at one end to the axle guard and at the other 
to the brake block — in such manner as to allow the distance 
between the hanger and the whcel to be shortened by means of a 
nut, as shown in Fig. 7. Each of the branch pipes above 
mentioned is provided with a stop cock, so as to isolate any 
disabled brake gear. 

Having described the working of the brake, let us examine the 
amount of retarding force it is capable of exerting to the motion 
of the train. If we take jin. as the travel of the blocks, 
we shall have the quantity of water used per cylinder, the dia- 
meter being 4in., 4? x 7854 x 14 = say 19 cubicinches .*. quantity 
per train of ten carriages = 19 x 2 x 10 = 380 cubic inches = 
1°35 gallons. The accumulator being 1lin. diameter, and Ift. Gin. 
stroke, we have for every inch in depth 11? x 7854 = 95 cubie 
inches, .*, depth of water taken from the accumulator to supply 


the cylinders = = = din. The length of stroke being lft. Gin., 


¢ 
and niaximum pressure 230 lb., we have the pressure at end of 
280 


din. = 230— 18 = say 220 Ib. per square inch, but as the pumpis 
4 


sure is raised 10 260 Ib. per square inch ,°, pressure appliod to each 
carriage = 4* x 7854 x 260 x 4 = 13,000)b. = say 6 tons = 
maximum retarding force applied to blocks. 

,_ But the coefficient of friction for wood on iron in wet weather 
is taken at ‘25, and requires a pressure on the blocks of 7°20 tons 
for a carriage weighing 10 tons, and in dry weather taken at ‘35 


put into action by the descent of the 1 4in, the average pres- 
ch, 
1 








requires about 5 tons. We therefore find that in favourable 
weather Mr. Barker’s brake, as at present designed, has ample 
power to stop a train of ten carriages weighing 10 tons each, ant 
moving at a velocity of sixty miles per hour, in a distance of ¥.0 

ards on the level, and that in wet weather the distance would be 
increased in the ratio of 6 to 7°20, or about 264 yards. 

Our next consideration is to point out how far the hydraulic 
brake agrees with the conditions :—(1) The engine driver does not 
work the brakes as at present arranged. A line, however, is pro- 
vided by which he can apply them in a case of emergency. 
(2) The Bins can be 7“ to every carriage comprising a train 
of reasonable length. (3) The brakes are not applied from the 
trail end of the train as well as from the leading van, neither is 
the brake self-acting. (4) This condition is fully complied with. 
(5) Practically no exertion is required in applying the brakes. 
(6) The brakes are not rendered inoperative if the secondary 
branches, cylinders, &c., fail; but in the case of a main pipe or 
the leading branch bursting the whole apparatus is rendered 
useless, with the exception of the guard’s van, which is worked by 
an independent pipe from the accumulator, the train being shut 
off by turning the cock, g'. (7) The pressure on the whole of the 
blocks is applied in about 14 seconds, obtained from the following 
formula :— 

— 3 D = diameter of pipe. 
D = a —_ a — in oe. 
— 479 - = = length of pipe in feet. 
w=472 / L_ W=cubic feet of water discharge per 


H minute. 
Average pressure = 2501b. = column of 600ft. of water. 


Mean length of pipe for ten carriages = oa = 200ft. 


Pipe, 1}in. diameter, but to allow for cocks and bends, Xc., say 
lin. diameter. 
Jie 
 W = £72— 200 
600 
per minute = say 52 gallons per minute. But maximum quantity 
required for train of ten carriages = 1°35 gallons . *. time required 
for this amount to pass through the pipes and act on the blocks 
_ 1°35 x 60 : ‘ 
a eae 14 seconds. Distance travelled in one second 
at sixty miles per hour = 88ft..*. Total distance = 88 x 15 = 41 
yards. The train must therefore travel, when moving sixty miies per 
our, forty-four yards before any retardation takes place. The pres- 
sure is capable of being regulated to anything required below the 
maximum in the accumulator, but not by the driver. (8) The brake 
cannot be og to any carriages requiring to be slipped. (9) The 
coupling of the carriages indiscriminately does not affect the 
working of the brake. (10) The apparatus fitted to carriages is 
extremely simple and light. In the guard’s van, however, the 
a is much more compliaated. (11) The pressure on each 
side of the axle is in equilibrium. (12) The blocks are applied to 
the wheels on one side of the carriage only, so that a torsonial 
strain is thrown upon the axle amounting to about half a ton 
applied to the circumference of the wheel. The diameter of shaft 
1120 x 20in. " 
1700 = *9Y 23in. 


= 4°72 X 1°75 = 8} cubic feet 


required to resist this strain = of 


but least diameter of axle = 4in., and as the strength to resist 
torsional strain increases as the cubes of the diameters, we have 
ratio as 13°20:64, or nearly five times greater than is absolutely 
required, or about 7; of the breaking strain. Elasticity is 
provided to a very slight extent only by ‘the rubber tubing. 
(13) In the author’s opinion the most important objection to 
this brake is the liability of its action to become suspended in 
very cold weather, although no failure of the kind is believed to 
have occurred at present. But to give this important point due 
consideration itis necessary we should imagine for a moment the 
brake to be extensively adopted. If we do this it is difficult to 
conceive it to stand the test of intensely cold weather without 
involving a considerable amount of attention and care. This 
objection no doubt may be overcome to some extent by employing 
a weak solution of salt or alcohol during the winter months, butthe 
corrosive action that would be then set up, especially when in con- 
tact with such metals as copper, brass, cast and wrought iron, 
would, it is thought, tend to shorten the life of the apparatus by 
rendering it less capable of withstanding the high pressure at 
which it is worked. In concluding his description of the 
hydraulic brake the author would add that it appears to him to be 
one which meets many of the most important requirements of a 
continuous railway brakes, more especially with reference to the 
simple and efficient action of the arrangement attached for apply- 
ing retarding power to the motion of each carrrage, a point, in the 
author’s opinion, of great importance in considering the applica- 
tion of brake power to goods as well as passenger traffic. 





One of the 35-ton guns known as the Woolwich Infants has 
been fired at Shoeburyness, to test range and accuracy, and the 
performance was found to be remarkably good. 

SCIENTIFIC AND MECHANICAL Society, MANCHESTER. ~The ad- 
journed half-yearly general meeting was held on Wednesday, the 
11th inst., the vice-president in the chair. Three new members 
were added to the roll, and Mr. J. G. Lynde, C.E., M LC.E., 
city surveyor, was elected an honorary member. ‘The following 
gentlemen were then proposed for election, to be balloted for at 
the next meeting :—Messrs. Alfred Day, M.E. ; G. D. Storrock, 
C.E. ; A. M‘Kay, M.E.; F. M. Small, C.E.; F. D. Birchall; and 
F, H. Lynde, C.E. The half-yearly report presented by the 
honorary secretary was, considering tlie great disadvantages under 
which the Society had successfully struggled, highly satisfactory, 
showing a substantial increase in the number of members, not- 
withstanding the disappearance from the list of a large number of 
non-attenders, and an increased average attendance as well as per- 
centage of attending members. The meetings had been held 
monthly, and various subjects of interest on mechanical and civil 
engineering and other scientific matters had been treated in their 
papers and discussed. The balance-sheet represented an income 
of nearly three times the amount of the preceding half-year, and, 
notwithstanding the extraordinary expenditures—printed reports 
of each meeting, the prolonged sittings of a special committee for 
the reorganisation and the acquisition of various new articles— 
showed a balance of cash in hand, a handsome amount of contribu- 
tions being still uncollected. They thus entered with very 
different prospects than last half-year upon the new session ; and 
with an improved mode of management instituted in the new 
rules, which would be laid before the meeting, there was every 
reason for success of their Society. The report having been passed, 
and a special vote of thanks accorded to the hon. secretary, the 
new code of.rules was then adopted with a few amendments, and 
the following officers were then elected, constituting the council :— 
President: Sir William Fairbairn, Bart., C.E., LL D., F.RS., 
F.G.S., M.L.C.E., Past President of the Literary and Philosophical 
Society, &c. &c. Vice-Presidents : Professor Osborne Reynolds, 
MA., C.E.; H. W. Harman, Esq., M.I.M.E., A.LC.E. ; James 
Shepherd, Ksq., C.E. Treasurer: Mr. Charles Allott, M E. 
Hon. Secretary (re elected): A. Hildebrandt, C.E. Members of 
the council : Messrs. W. Bowker, M.E.; R. L. Mestayer, C E. ; 
C. J. Allport, M.E.; Fred. C. Lynde, M.E.; F. C. Edwards, 
M.E. ; A. Ross, C.E. A vote of thanks having been accorded to 
the retiring officers, and to the donors of books, it was resolved :— 
That the next meeting be held on Saturday, the 21st December, 
3.30 p.m., for the purpose of receiving the president’s inaugural 
address, the occasion to be celebrated by an inaugural dinner, the 
gathering of members and friends to take place at the Society’s 
usual place of meeting—the Trevelyan Hotel. The meeting then 
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RAILWAY MATTERS. 


EMBOLDENED by the success of its great transcontinental tele- 

ph line, the Government of South Australia is stated to be now 

i to support an Australian transcontinental railway. A 

bill on the subject is said to have been even prepared for conside- 

ration by the South Australian Legislature. The project seems a 
premature one. 


An old man named Isaacs was killed at King’s Cross station, on 
the Metropolitan Railway, last week, through trying to get into a 
carriage while the train was in motion. The jury found that this 
occurrence was accidental, but made a special recommendation to 


the railway company to alter the footboards of the carriages, so- 


that the lives of the passengers should not be endangered. 

THE Times, in its City article, expresses the opinion that the 
securities handed over by Jay Gould are at least sufficient to cover 
the 9,726,541 dols. 26 cents (equal to £1,945,000), for which he 
was being sued in the pending action. The writer further points 
out that, while the Erie shareholders are congratulating themselves 
upon a rescue of property such as never yet had a parallel, they are 
,vund to recognise that the whole of the battle by which it has 
been obtained was planned and directed from beginning to end by 
Mr. James M‘Henry. 

THE discussion of the Railways Bill in the Conseil National of 
Switzerland was continued on Wednesday and Thursday. Article 3 
was passed in its original form. This promises that the Confede- 
ration will lend the weight of its influence to aid such railway en- 
terprises in the east, the centre, and the west of the Swiss Alps 
as may facilitate a union with Italy and the Mediterranean, pro- 
vided that no special privileges be accorded to one of the 
country to the detriment of any other part. The Federal 
Assembly will have the right of refusing concessions for railways 
which would interfere with the military interests of the Confede- 
ration. Article 4, which was also passed, reserves to the Federal 
Assembly the right of granting a concession for a railway if 
ys geen by any canton ; stipulating, however, that in such a case 
the canton shall have the power of working, as well as making, 
that portion of the railway which passes through its territory. 

TueEchairman of the Bombay, Baroda, and Central India Company 
in moving the adoption of the report on Tuesday last, congratulated 
the nd on the improved position of their affairs. Not only 
did the line pay for the first time the full guaranteed interest, but a 
small amount beyond it, so that the dividend would be received, 
as it were, free of income-tax. They were indebted to the new 
Governor of Bombay, Sir P. Wodehouse, for enabling the company 
to get to Coloba, where they might reach the shipping and the 
boats. There would be a pier built there by the Great Sassoon 
merchants, and a short canal would run up close to the station, so 
that up-country boats could come down direct to the place, but 
hitherto that traffic had been beyond the reach of the line. The 
next point was the Wadman extension of seventy miles, con- 
structed at a cost of £5000 per mile, excluding rolling stock. It 
was made with great energy, and the Government had expressed 
their approval of the way in which it had been constructed, and it 
had stood the monsoon uncommonly well. They made the Patree 
branch for Government ; it was twenty-six miles in length, and 
extended t2 the Runn of Kutch, from whence they expected a 
large traffic in salt—about 80,000 tons per annum. He believed 
that the line would be opened and ready for trafiic by February 
next. There was some intention of constructing the Dakore line, 
seventeen miles in leagth, which could be constructed for some- 
thing more than £3000 per mile; it would pass through 
a country with a population of seven hundred per square 
mile. Then they had the Guicowar’s line of seven miles, 
which was approaching completion. The Government of 
India had ordered the survey of a line from Ahmedabad 
to Ajmere, by way of Deesa. This would give a connection 
with the State lines from Delhi and Agra, so that if the Govern- 
ment made the line to Ahmedabad there would be an enormous 
traffic over the existing railway. He believed that every line in 
India had suffered more or less from the floods. A heavy rainfall 
had come down in the course of a few hours, and carried away 
portions of the company’s bridges, causing considerable loss. 
Their staff, by extraordinary exertions, restored the communica- 
tion in the course of forty-one days, and this rapid work elicited 
the high commendation of the vernment of Bombay and of 
all the Government engineers. The board had awarded their 
engineers two months’ salary each for those successful exertions, 
by which a large amount of revenue was saved to the company. 
They expected that the line and works would be fully restored by 
June next. The want of roadsto the railway was a very serious 
drawback to the traffic which they might otherwise get. The 
country was covered with a rich alluvial deposit, and roads wero 
most imperatively ae. There was now room in Guzerat for 
200 miles more of railway. 

THE Warsop aéro-steam engine has at last been successfully 

pplied 1 tive work, though for a long period the diffi- 
culties in this way of its application to locomotives appeared likely 
to be insuperable. The air-pump was fitted, in experimental 
fashion, to an engine en to the Great Eastern Railway 
Company. The trials first e led to no very definite result ; 
but towards the end of last year the matter was taken up by Mr. 
Hurst, the locomotive superintendent of the Lancashire and 
Yorkshire Railway Company, whose goods engine No. 369 was 
selected for the needful experiments. The results of a year’s work 
with this engine have led to an order for the general adoption of 
the system, and six engines of different types have been selected 
to be first fitted, in order to ascertain the proportions of pump and 
tubing best adapted for each, and with a view to the applica- 
tion of the invention to the other engines of the company. 
The engine No. 369 has been employed, since the air-pump 
was applied. to her, partly in general miscellaneous service, 
and partly in running the daily goods traftic on the Low- 
moor and Normanton routes. She has performed these 
duties with regularity and despatch, and with a distinct augmen- 
tation of her previous powers, as tested both by the traffic and 
mileage returns, and also by the experience of her drivers. It 
would have been impossible for the company to have submitted to 
the derangement of their ordinary business which would have 
been produced by running special experimental trains weighted to 
a definite tonnage, and timed to definite rates of speed; and there- 
fore the facts have had to be picked up by the best comparison 
which could be made between the original working of the engine 
and her performances when assisted by the air pump. This com- 
——- has been rendered additionally difficult by the introduction 
rom time to time of changes in the air mechanism which were 
suggested by experience, and which were in every instance followed 
by some improvement; so that the maximum of gain has only 
gradually and recently been obtained, and the mean of the daily 
work for the year is much inferior to what the engine now 
accomplishes. Due allowance being made for these considerations, 
it has heen found that certain very definite advantages have been 
secured, The saving of fuel, if not very large, is unquestionable ; 
and on the average of the year, as compared with that of the 
previous year, amounts to the difference between 40°48 Ib., and 
42°695 lb. per train mile. On a more restricted period the gain is 
much greater, since on the 8th of March, 1871, the consumption 
of the engine was as high as 52°2 lb., whether worked by the air 
system or under steam inthe ordinary way. This was gradually 
reduced to 43°7 Ib. per mile by the end of the same month, to 
41*4 Ib. by the middle of April, to39°1 lb. by the middle of May, 
and to 34'4 Ib. by the end of September. Moreover, if the results 
obtained since the last alteration of the heating surface of the air 
coils, on the 19th June, 1872, be compared with those of the 
tne period of 1871 under steam only, it appears that in 
1872 the mileage on the four last returns was 5964, and the coal 
consumption per mile 34°96 Ib., against a mileage of 3596 in 1871, 
and a coal consumption of 42-9 Ib. per mile.—Z'imes.j 
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NOTES AND MEMORANDA. 


Owtnc to the fact that waterglass is Fox ee dissolved out of 
wood, while chloride of zincis volatile at the temperature where wood 
ignites, M. Sieburger proposes the following :—Two coats of a hot 
saturated solution of three parts alum and one ferrous sulphate 
are first applied and allowed tc dry. The third coat is a dilute 
solution of ferrous sulphate, into which white potter's clay is 
stirred until it has the consistence of good water colours. Another 
method is to apply hot glue-water as long as it is absorbed into the 
pores of the wood. A thick coat of boiled glue is then applied, 
and while fresh is dusted over with a powder composed of one 
part sulphur, one part ochre or clay, and six parts ferrous sulphate. 


WITH reference to the discovery of coal in the Faro Isles tl e 
Journal of the Society of Arts says, the report received of the 
results of the examination of the coal measures in the island of 
Sudero is very favourable. The exploring expedition sent out 
from Copenhagen was conducted by M. Johstrupp, the Professor 
of Mineralogy at the University of Copenhagev, assisted by a 
Silesian engineer and two practical miners. The coal seams at 
Preestifildet are said to be of considerable extent and thickness. 
Fifty tons have been brought away for trial in various applications, 
witi steam generators, and for making gas, Xc. If found of guvu 
quality it would be necessary for the Government to construct a 
suitable port and accessories, buildings, and miners’ dwellings. 


THE American Chemist recommends the following process to 
recover gold and silverfrom trimmings of photographers which have 
been fixed andtened. It is recommended to burn the paper care- 
fully, and then to treat the ash with chlorine gas to convert the 
precious metals into chlorides. The ash may then be thrown on a 
filter, the gold chloride separated from the silver chloride by 
washing, and the two reduced at pleasure. The recovery of gold 
from the slops, by means of ferrous-sulphate, is extremely faulty, 
if it is intended to use the gold afterward for photographic 
purposes, as iron, in the form of a basic ferric salt, is almost sure 
to be mixed with it. Kniger recommends precipitating the gold 
by the addition of ammonic chloride and hydrochloric acid, which 
precipitates it absolutely pure. 


Mr. F. SPRINGMUAL recommends the use of alcoholic solutions of 
various gums (shellac, sandarach, Xc.), to which various aniline 
colours have been added, in colouring all kinds of paper, leather, 
linen, &c. The gum solution, which should be thin, penetrates 
entirely through the paper and gives it an even tone. The 
operation is simply to place the colouring liquid in a shallow dish, 
and to draw the substance to be coloured through it, which is 
subsequently hung up to dry ; when dry another colour can be 
readily produced upon one of the sides, Sandarach is said to 
product matt ; she and most other gums, a lustrous colour. 
By adding to the lac solutions a small quantity of some etherial 
oil, the substance may at the same time be perfumed. By 
judiciously mixing several of the lacs, any desirable tint can be 
produced, 


AccorDING to Dr. Carpenter, if we go deep enough in the open 
sea we shall always find the temperature as hen as 32 deg., but in 
inclosed seas, such as the Mediterranean, the deeper and colder 
water, circulating from the Roles, cannot enter; therefore the 
lowest bottom temperature is letermined by the lowest winter 
temperature of the surface. Scarcity of life in the Mediterranean 
he considers to be owing to a deficiency of oxygen in the water, due 
to its combining with a large quantity of organic matter brought 
down by the rivers and emptying into it. Thus, while in the 
Atlantic we usually find 20 per cent. of oxygen and 40 per cent. of 
carbonic acid, inthe bottom waters of the Mediterranean there is 
often only 5 per cent. of oxygen and over 65 per cent. of carbonic 
acid. He considers the Red Sea and its neigbbourhood the hottest 
region on the earth, the temperature of the surface water rising to 
85 deg or 90 deg, and the bottom temperature being about 71 deg, 
corresponding to the greatest winter cold. Outside of this sea, 
however, in the Arabian Gulf, the bottom temperature is 33 deg. 
Dr. Carpenter thinks that, as the lowest bottom temperature of 
the Red Sea is as high as 71 deg, living corals should occur there 
at greater depths than anywhere else in the world. 


In reference to the subject of fire proof buildings, the Scientific 
American says :—If a building could be made in such a way that 
each pillar, block, lintel, and sill—each separate part of the 
structure—could be instantly, on an emergency, converted into a 
steam boiler, evaporating water at atmospheric pressure, such a 
structure would withstand any heat that could be brought against 
it, and preserve most of its contents so long as the supply of water 
for evaporation was maintained. More than this, the exact 
amount of water necessary to preserve it for a given time under a 
heat that would keep the water boiling could be accurately 
computed, The temperature of no part of the structure could 
rise much above two hundred and twelve degrees, at which few 
materials in common use, and stored in dwellings and warehouses, 
would be much injured. As a matter of interesting computation, 
let us estimate the amount of water necessary to protect a building 
100ft. long, 30ft. wide, and 70ft. high, having the ordinary flat 
roof, The superficies of such a building’exposed to fire would be 
equal to the effective heating surface of a 1927-horse power boiler, 
and one that will evaporate 1927 cubic feet per hour; so that, 
admitting all sides to be equally exposed, the amount of water would 
keep building and contents down to a temperature of 212 deg. Fah. 
Practically, however, only the ends and tops of a building in the 
centre of a block would need such protection, unless the building 
next should take fire, so that, in most cases, only about 665 cubic 
feet of water per hour would be necessary, supposing the heat on 
the ends and top to be intense enough to keep all the water 
boiling. It would be clearly impossible to burn a city made up of 
such buildings. If the hint is worth anything, we leave it for 
inventors to put it into practical form. The problem is to make a 
structure that fire cannot destroy. 


THE researches of the United States Signal Office have just been 
rewarded by a beautiful and highly important meteorological dis- 
covery. On the coast of England, from time immemorial, the 
phenomenon of the great November atmospheric wave has been 
the speculation of scientists and scamen, but Sir John Herschel 
and others have supposed it was peculiar, and confined to England 
and Western Europe, which it reaches from the South Atlantic, 
and over which it rolls in .long-continued undulations from 
October to January, constituting an important element in the 
phenomenal character of European winters. On the 12th of 
November a similar atmospheric wave began to break over the 
shores of Oregon and British Columbia, as shown by the weather 
telegrams. Ly the evening of the 13th it had spread over nearly 
all the Pacific States and Territories, Utah and Nevada, and at 
midnight was pouring through the passes of the Rocky Mountains. 
On Thursday, the 14th, it descended upon Colorado, Nebraska, 
Kansas, and the Indian Territory. On Friday morning it extended 
in unbroken magnitude and magnificence from Oregon and Wash- 
ington Territory eastward through the great trough or depression 
of the Rocky Mountains back bone in Idaho and Montana, and 
stretched thence to the Lower Missouri and Lower Mississi pi 
Valleys and over the western shores of the Mexican Gulf, This 
discovery will enable meteorologists to anticipate by many days the 
approach of winter, as it advances from the Pacific coast eastward 
in the great current of westerly wind. It serves to clear up the old 
mystery of American winter storms, showing that they originate 
in the Rocky Mountains, upon whose cold pe loftiest summits in 
Nevada, Utah, Colorado, andjSouthern Wyoming, the vapour-laden 
air of this wave coming from over the warm Pacifiic is now seen 
to be condensed in the overwhelming snows of the forty-first 
parallel. As this vast aerial wave is, probably, like the English 
wave, continued in successive undulations for two or three months, 
it may assist in explaining the com tively high temperature 
and _ precipitation in winter along Puget’s Sound and east- 
war 





SCELLANEA. 
THE Oude and Rohilkund Railway has been opened in a north- 
easterly direction to Morshadabad, miles from Lucknow. 


THE project for the construction of docks at Wisbeach is stated 
to have been abandoned for the present, 

AN eight foot vein of plumbago is reported to have been dis- 
covered near Sedalia, in South-western Missouri. 

IMMENSE quantities of wool are being taken out of the ruins of 
the Boston | ery district and piled up in the streets. It has any- 
thing but a fragrant odour, but it can be cleaned and utili 

BARROW-IN-FURNESS is growing so rapidly that it-is stated by 
the local authorities that if 1000 houses could be put up at once 
they could be occupied forthwith by workmen who have now to 
live two or three families in a house, 

Messrs. RHopEs AND Son, who have been sinking to the black 
shale, or Silkstone seam, have reached the coal in the drawing 
shaft at a depth of about 100 yards from the surface. To the 
north of the place Messrs. Lucas are also about to sink to the Silk- 
stone 


A suRVEY is being made on land belonging to Mr. J. 8. Stan- 
hope, of Cannon Hall, near Barugh, where a colliery will be sunk 
in the first instance to the Parkgate toal and then to the Silk- 
stone. The new year will witness a commencement with several 
other new mines in various parts of South Yorkshire. 

Messrs. StrEET, of Cornhill and Serle-street, London, are about 
to issue a new and enlarged edition of their valuable Indian and 
Colonial Mercantile Directory, which to all persons having 
business dealings abroad must prove of great use. Many impor- 
tant additions and improvements are to be,introduced into the 
new volume. 


On Friday night Mr. A. Taylor delivered his third and con- 
cluding lecture on ‘‘ Oil wells and Shale Oils ” to the members of 
the Newcastle Literary and Philosophical Society. The lecturer 
explained the process of extracting oil from the shale, and he ex- 
hibited specimens of the oils in their various stages from the crude 
to the highly-refined white oil. 

At Nut Island, Boston Harbour, pre tions are now being 
made for a trial of heavy guns, designed by Norman Wiard, one 
smooth bore and the other rifled. These guns, weighing 20 tons 
each, are of 15in. calibre, and 48in. in diameter at the breech, and 
25in. diameter at the muzzle. The guns are to be fired at targets 
placed on the shores of other islands in the harbour, 


A contract has been signed by Messrs. Siemens Brothers to lay 
a submarine cable (under exclusive privilege for forty years) 
between Rio de Janeiro and the cities of the River Plate (Monte- 
video, in Uruguay, and Buenos Ayres, in the Argentine Republic). 
This cable is for the Platino Braziliera Telegraph Company, repre- 
sented here by Mr. A. Rieke. It is to be laid within six months, 
and the capital has been entirely subscribed in South America. 


Tue Lord Chancellor gave nome on Saturday in two cases in 
which Alexander Henry, of Edinburgh, and John Farquharson, of 
Blairgowrie, in the county of Perth, were competing applicants for 
letters patent for improvements in breech-loading fire-arms with a 
view to rendering the piece self-working, and the question raised 
upon the petitions was to which of the tw peting applications the 
Great Seal should be affixed. The application of ‘Mr. Henry, who 
isthe well-known manufacturer of breech-loading rifles, was refused, 
but a patent was granted to Mr, Farquharson. 


WE learn from the Buenos Ayres Standard that the tramway 
traffic there is as much as the roads could well manage. Not- 
withstanding all that has been said about the great number of 
tramways now running in this city, and the fear that exists in 
London that the tramway business of Buenos Ayres has been 
grossly overdone, the traffic reports show the contrary, and that 
the great independence of the lowest classes of society in this city 
is such that the labourers go at early morning to and return at 
night from their work by tram. 

Str W. FarRBaIRn inaugurated the winter session of the Man- 
chester Scientific Society on Saturday evening by an address on 
steam. Having for years made the economical use of steam a sub- 
ject of special consideration, he was still of opinion that, although 
a pound of fuel had been made to do twice the duty it would forty 
years ago, through the employment of steam expansively, even 
now we were far from obtaining from it the amount of power which 
it is capable of yielding ; and a wide field was open for discovery in 
this direction, The annual number of wrecks on our coasts are, 





he said, striking examples of malconstruction, and in many cases - 


inadequate means of propulsion, and to remedy these defects he 
invited the society to study the principles of construction, the 
nature of materials employed, and the harmony of proportion. 

TueE Publishers’ Circular, referring to the inadequate supply of 
material for making good paper, says :—‘‘Some saving might be 
made, since we shall be forced to economise, in letter and note 
paper. Why should not society submit to allow it to be proper 
and fashionable to send only one leaf or half a sheet of note or 
letter paper, since, in seven cases out of ten, letters are written 
on one side only? ‘Paper-sparing Pope’ set a very good example 
more than a century and a-half ago in writing his poems, and even 
his letters to noblemen and gentlemen, on the blank half-sheets 
torn from the letters he had received ; and, as may be seen by his 
MSS. in the British Museum, contrived to utilise the blank sides 
of the wrappers or envelopes of such letters. Would we had more 
paper-sparers among us.” 


THE Warrington Guardian believes “‘ there is a growing opinion 
that our fire engines rather intensify a fire for a time than aid in 
extinguishing it. Certainly water does freshen up a fire, as is 
well known in many mechanical processes, and one would almost 
say that unless the quantity is really overwhelming a fire had 
almost better be left until the water ments are such as to 
bring a deluge upon it at a stroke. ‘Is there a ibility,’ the 
editor asks, ‘of mechanicians planning a system ad ven to carry 
water for the purposes of extinguishing fires so that every steam 
engine in a city might be made available for forcing water to the 
utmost of its ability from its neighbourhood to the place where 
the fire raged? Is it not possible that the very water in the pipes 
for supplying our houses and manufactories could be made 
amenable to the action of force pumps, attached to all the 
ordinary engines in a district, and caused to flow in larger 
quantities, and with tenfold greater force than is now squirted 
out by the ordinary steam or hand fire engine *” 


Art the half yearly general meeting of the Great Indian Peninsular 
Company on Friday, Colonel Holland, the chairman, in moving the 
adoption of the report, said that the great question of roads to the 
railway had not pe sod much. Their agent stated that there 
were no roads in the Berras or in the Deccan, except a 7 road 
from Goolburga to Hyderabad. The consequence was t for 
four months in the year their stations were isolated ; they were, 
in fact, to be approached only by elephants or buffaloes, or 
by human beings prepared to wade up to their middles at any 
moment and occasionally up to their chins. During the past 
monsoon parts of the Nerbudda Valley resembled extensive meres 
dotted with occasional vi on rising knolls, Fair-weather roads 
were useless. With to the break of gauge in India, he had 
just heard that all further progress with the metre gauge had been 
stop until after the matter was carefully investigated by 
Lord Northbrook, the Governor-General. co be no 
doubt that all internal communication should be made on the 5}ft. 
paure, being the same as the main lines already laid down. ey 

ad not been suffering so much from the a price of coal, owing 
to the reduction of freights. They had only 
coals from the Nerbudda Company they had contracted for, and 
they had still the balance to make up. were seeking to make 
a profit out of the company, and the latter were not disposed to 
give more for the coals than would suit the railway company, 
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WHEEL BOSS TURNING, FACING, AND SCREWING MACHINE. 


CONSTRUCTED FOR MESSRS. ROBEY AND CO., LINCOLN, BY MESSRS. H. HIND AND SON, CENTRAL ENGINEERING AND TOOL WORKS, NOTTINGHAM. 
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Tuis is a special tool, designed to turn, face, and cut the screw- | is done by one downward traverse of spindle, when the table is 


thread for the cap on the bosses of sagen engine wheels, and 
consists of a machine in structure like a drilling machine, only 
fitted with two vertical steel spindles, both spindles being driven 
by spur gearing from a pair of mitre wheels between them, which 
derive their motion from double-power gear and four-speed cone 
in body of machine, with a counter cone. Fast and loose pulleys, 
self-contained at base of machine. One of the vertical spindles is 
used for turning and facing, and is fitted with a chuck carryin 
two tool holders working in V slides, and each tool is mov 
by a screw, acted by self-acting et motion for facing the bosses, 
while the turning operation is worked by the aid of the vertical 
feed of the spindle from the screw feed motion above. The spindle 
is connected to the screw by a hardened steel washer and stud, 
fastened in spindle end, and coupled with an adjusting as 
fastened to screw. The feed is driven by a spur wheel, he din 
bearing by a plate recessed into boss of wheel, which boss is cut | 
to receive the thread of screw ; the wheel is driven by a pinion on | 
vertical shaft, deriving its motion from worm and worm wheel, | 
driven by a speed cone from the main driving shaft. The worm | 
wheel can be disconnected by eccentric movement; the vertical 
spindle is also disconnected from driving wheels by an eccentric 
movement lifting a sliding clutch attached to spindle by a sliding | 
key way. The driving socket is held in the lower bearings, so that | 
with this clutch the spindle can be stopped when the other ver- 
tical spindle for screwing is at work, The screwing spindle is | 
driven in the same manner as the turning spindle, having a driving 
socket in the lower bearing and a sliding clutch similar to the 
other spindle; on the upper part of this spindle, between the 
middle and top bearings, is cut a screw similar in pitch to the | 
screw to be cut on the bosses, while it is a plain — fitting | 
the top bearing, and is furnished with a lever and balance weight, | 
to balance the weight of spindle and chuck complete. This screwed 
spindle is worked “ the nut box, consisting of two slides moving , 
in V’s on bracket in front of screw ; in each is fitted a half nut, | 
corresponding in thread and pitch to screw on spindle, the nuts 
being thrown in and out of gear by two studs working in cam 
slots on circular plate, placed in front of screw bracket, being 
moved by rod and hand lever, brought down to a suitable position 
for the attendant. On the lower end of screwing spindle is fitted 
a chuck similar in position to the facing chuck on the other spindle. 
This chuck is arranged so that four tools can operate on the boss 
at the same time, to cut the screw on the boss by one downward 
movement of the spindle. The tools are held in four tool-holders 
fitted in V slides in underside of chuck-plate. On the tool- 
holders are square projections passing upwards through the body 
of the chuck ; a circular plate with four cam slots and hand wheel 
is fitted on top side of chuck, the bosses on the tool-holders each 
— the four cam slots, so that when the hand wheel is 
moved either way the tool-holders are moved into or out from the 
centre ; the tool-holders can be locked fast at pleasure by the nuts 
being screwed down on the projecting end of tool-holder above 
the circular plate, the cutting tools being set and fastened by 
hardened steel-set screws. The table upon which the work is 
fixed revolves round a circular pillar and on a semicire base 
plate with T slots, so that the table can be fixed in position 
suitable to each spindle. The wheel boss is placed on a mandril 
fixed in centre of table, and held down by bolts and crainps. After 
the wheel boss is fixed, the table is moved to a position central 





' surrounding fettling, and should 


moved round for the finished boss to be removed and to receive 
another boss to ——— on. ‘ 

This machine will admit on the table articles up to 5ft. diameter 
and 12in. high from top of table, and will be found very useful 
for facing and turning articles that cannot be readily done in a 
lathe, such as levers and other similar articles, as well as for the pur- 
pose for which it is designed, and will turn and chase bosses much 
quicker and more easily than in the lathe. It can also be used 
as an ordinary drilling machine, with either one or two spindles at 
a time, which is a very material advantage. 








SCOTT'S PATENT PUDDLING FURNACE BOTTOM. 


Mr. Scort, a master furnace builder of many years’ experience, 
has recently patented the arrangement of cast iron plates for 
puddling furnace bottoms shown in our engraving. Those 
acquainted with the manufacture of iron will know that as the 
bottoms are ordinarily con- 
structed it is necessary when 
they are burnt or worn through 
to remove the whole structure, 
consequently breaking up the 


the joint comeopposite the centre 
of the furnace coor the two main 
‘ogg are rendered utterly use- 
ess. By Mr, Scott’s arrangement 
a middle plate 3ft. 6}in, by 2ft. 
2in., upon which nearly the whole 
of the working operations are 
performed, and therefore the 
only portion of the bottom which 
needs changing, can be replaced 
any time within the space of half 
an hour, whilst red hot, without 
destroying the fettling or requir- 
ing any other part of the furnace 
to be removed. 

The accompanying engraving 
is so plain as to scarcely need any 
explanation. It will be seen 
there are four longitudinal bear- 
ers spanning the entire breadth 
of furnace, slotted to receive 
the back | which runs 
the whole length, and has a 
flange or ledge forming a 
longitudinal bearer for the 
other plates. It is hardly 
ever necessary to change this 
back plate, as upon it the 
fettling and back of furnace 
rests. In the front is a retain- 
ing plate or bearer passing from 
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plates. The two side plates each have four dowls cast upon them 





with turning spindle, where it is hxed, and the operation of turn- 


ing and facing is done, when it is moved to the screwing spindle, | 


and in front retaining plate, but so fitted as to allow sufficiently 








which fall into corresponding holes in the flange of back plate | being done from six to twelve times quicker than in t! 


edges of the side plates, and upon these tue mid.ile plate slides. 
When wishing to change the middle plate all that is necessary is 
to nS it up underneath and take it out with tongs through the 
puddling furnace door. These bottoms are economical, as they 
are calculated to save time, labour, and material, and they have 
been working successfully for a considerable period at the works 
of Messrs. W. and J. T. Sparrow and Co., Bilston. Many propo- 
sals for improvements in furnace bottoms, &c., have been made 
the great test of their value is in this case actual trial. 





Dramonp Rock BoRING Macutne.—One of the most recent 
triumphs of the diamond boring machine, employed in ‘‘ prospect- 
ing” ioe minerals, and for rock tunneling, has just been achieved 
at Gillick in the Cleveland iron district, where a 2in. bore-hole has 
been let down a depth of 902ft. in forty-five days. The strata 
pierced ists of sandstone, slate. a little limestone, and a bed 
of ironstone 35ft. thick. Inthe Ulverston district the diamond 
borer has recently bored one hole of 32)ft. in thirty-two days, 
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end to end of bottom, as shown by dotted lines, and fitted in | another of 350ft. in forty days, and, in a third instance, 164ft. in 
slots in the four bearers, thus forming a support for the other | seven days, commencing at a depth of 164ft. The rock is join] 


mountain limestone. In addition to superior —_, o wor 
e ordinary 


manner, clean cores of the strata gone through are obtained by 


fastened again while the screwing operation is completed, which | for expansion and contraction. Rabbets are formed on the inner the diamond borer. 
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LEGAL INTELLIGENCE. 


COURT OF CHANCERY, Lincoun’s-1nn, Dec. 20 anp 21, 
(Before the Lonpd CHANCELLOR.) 
IN RE HENRY’S PATENT, —IN RE FARQUHARSON’S PATENT. —PETITIONS 
FOR SEAL, 

In these cases Alexander Henry, of Edinburgh, and John 
Farquharson, of Blairgowerie, in the county of Perth, were com- 
peting applicants for letters patent for improvements in breech- 
loading fire-arms with a view to rendering the piece self-cocking, 
and the question raised upon the petitions was to which of the two 
competing applications the Great Seal should be affixed. Mr. 
Henry, who is the well-known manufacturer of breech-loading 
rifles, had for some time turned his attention to improvements in 
the self-cocking breech action for the purpose of combining into 
one motion the throwing open of the cartridge chamber, the 
extraction of the spent cartridge case, and cocking the piece. For 
improvements in this direction he obtained a patent in 1869, and 
for further improvements a patent in 1870. The principle of the 
invention, as comprised by both applications, lay in the use of a 
horizontal bar for conveying the movement of the hand-lever to 
the tumbler. The annexed diagrams will show what was claimed 
on both sides, though each party showed modification of the main 
principle. Fig 1 shows Henry’s invention as communicated to his 
workmen, ‘The depression of the hand-lever forces back the 

FIG.1 horizontal bar A B, the 
other end of which presses 
a recess in the tumbler, 
and forces the latter to 
cocked position. It was 
given in evidence that 
Henry had communicated 
to Mr. Allport, in Bir- 
mingham, a modification 
whereby the tumbler was 
pulled to full cock by 
means of a link acting on 
the tumbler at a point below its axis, and secured to the hand lever 
also at a point below its pivot. Fig. 2 shows Farquharson’s in- 
vention, and the difference will be seen to consist in a different 
attachment of the horizontal bar; and further, a feature which 
did not appear in Henry’s 
specification, a ‘slotted link FIG.2 
C for reducing the friction } Nga 
in the pull on the breech IBS 
block. He also showed a | 
modification whereby he was | 
enabled to cock the tumbler rad —| 
by a pull on a point below | 
its axis, Mr. Henry, on the 
26th of August, 1872, pre- 
sented a petition for letters ii 





























patent, and left with his 
petition and the usual 
declaration a complete 
specification describing the nature of his invention. On the 
24th of September, 1872, objections to Henry’s application 
were lodged on behalf of Farquharson, who had on the; 25th 
of May, 1872, applied for letters patent for “ improvements 
in breech-loading fire-arms,” his application being accom- 
panied by a provisional specification. Objections to Far- 
quharson’s patent were, on the 2nd of July, 1872, lodged on 
behalf of Henry, raising the case (1) that Farquharson was not the 
first and true inventor, and that his application was made in fraud 
of the rights of Henry. (2) That the alleged invention was the 
same in all respects as the inventions for which Henry had 
obtained a patent in 1865, No, 1071, and in 1869, No. 511 ; and (3) 
that breech-loading fire-arms made according to the alleged inven- 
tion had been made and publicly sold and used prior to the 25th 
of May, 1872. These objections and those of Farquharson (which 
were to the effect that Henry was not the first and true inventor 
of his alleged invention, but obtained knowledge of it at the Wim- 
bledon meeting of July last, where Farquharson had shown and 
explained his invention, and elsewhere, after his application for 
provisional protection) came on to be heard before the Solicitor- 
General in November, 1872. In the result the Solicitor-General 
declined to adjudicate upon the conflicting claims, being of opinion 
that he could not decide on the conflicting evidence, and that the 
question was one which ought to be determined by the Lord 
Chancellor upon the application to seal the patents. Upon the 
question which was the first and true inventor there was a con- 
siderable conflict of evidence, it being alleged on each side that 
the rival applicant had been enabled to complete his invention by 
getting information of what was being done by the other. He 
therefore ordered both patents to — to seal, to enable the 
Lord Chancellor to adjudicate on the questions raised. The costs 
were ordered to abide the decision, and neither party was to 
take any technical objection to prevent the Lord Chancellor 
adjudicating on the merits. It appeared that Farquhar- 
son, who was a gamekeeper an a keen rifle shot 
(having competed successfully at Wimbledon and other 
shooting meetings) had for some time been allowed free access to 
Henry’s manufactory and shooting grounds at Edinburgh, where 
he had witnessed and made trials of Henry’s improved fire-arms, 
the details of which were from time to time fully explained to him. 
Having given much attention to the subject both practically and 
by studying the reports of the Government committees appointed 
to select the most efficient military breech-loading small arms, Mr. 
Farquharson had, as he stated, acquired a thorough knowledge of 
the mechanical construction of breech-loading fire-arms, his atten- 
tion having been especially directed to obtaining a mechanical 
contrivance for a satisf self-cocking breech-loader. In 1870 
he took out a patent for an improvement, which was known as the 
Farquharson extractor, and from this period an estrangement 
seems to have arisen between Henry and Farquharson, who inti- 
mated in his affidavit that there was a feeling of jealousy on 
Henry’s part, and of injustice on his own, from steps taken by Henry 
to obtain a patent in France for Farquharson’s extractor, without 
even consulting him on the matter ; and that after he had obtained 
his patent in 1870 he was quite certain that had Henry 
made a valuable improvement or invention he would not 
have shown it to him or let him know of it, if he could pos- 
sibly have prevented it, before obtaining provisional protec- 
tion for it. In respect to the charge of having borrowed 
his invention of a horizontal bar for cocking the tumbler 
from Henry, Farquharson declared that it was untrue, and 
denied that he had ever directly or indirectly derived any 
assistance or ideas from Henry or his workmen, or others in 
his employ, which had resulted in the improvement described in 
Farquharson’s provisional specification of May, 1872. Without 
giving the evidence, which was very voluminous, in detail, it may 
be stated that on the one hand it was alleged that Farquharson 
had derivei the information, which had enabled him to apply for 
provisicnal protection in May, 1872, from one of Henry’s employés, 
who had seena sketch of the improvements already made by Henry, 
and thesubject of this application for letters patent in August, 1872. 
This was altogether denied by Farquharson, who, on the other hand, 
claimed to be the first and true inventor of the improvéments 
which were common to both applications, and insisted that 
Henry’s alleged invention was a mere colourable but clumsy eva- 
sion of Farquharson’s specification derived trom information 
supplied te him by a Mr. Mason, of Birmingham (who had seen 
Farquharson’s drawings on the 25th of May), on a suggestion by 
Henry that Farquharson was trying to infringe one of his patents, 
Farquharson also relied upon the fact that his invention had been 
— used and explained at Wimbledon, during the meeting of 
ast July, while Henry had not applied for letters patent until the 
26th of August, 1872. 

Mr, Q.C., and Mr, W, N. Lawson appeared in support of 


DETAILOF C 


Henry’s application ; Mr. Kay, Q.C., and Mr. Macrory appeared 
for Farquharson. 

The Lord Chancellor (without calling on Mr. Farquharson’s 
counsel) said that the application of Henry must be refused, and 
the Great Seal would be affixed to Farquharson’s patent. Upon 
the law of the case it was no answer to a bond fide prior applica- 
tions te say that experiments had been going on or even drawings 
made, by a rival applicant if such bond fide inventor were the first 
to ask for letters patent and obtain provisional protection. The 
question had also been raised as to the privilege conferred by the 
complete specification. It could not be maintained that the 
section in the Act which accorded to inventors lodging a complete 
specification the powers, rights, and privileges of a patentee, also 
placed such an inventorin an ceaibele position before theseal was 
actually granted. The section in question, which merely afforded 
interim security, could not be carried to thei extent. The case 
ex parte, Bates and Redgate (L. R. 4, Ch. Ap. 580) did not apply in 
the present case. The doctrine there acted upon was that the 
crown could not derogate from its grant. A patent was sealed, 
and the seal could not be taken awzy and given to another. Here 
it was otherwise. No seal had been granted, and he certainly 
should not seal both. Such a procedure could not be thought of. 
Upon the facts of the case he desired as little as posssible to use 
any harsh words or expressions, but he had come to a clear 
conclusion that there was no answer in the evidence adduced on 
behalf of Henry to the prior application of Farquharson, or at 
least that the right obtained by Farquharson by such prior 
application had not been displaced. Mr. Henry was undoubtedly 
a rifle manufacturer of great celebrity, and down to 1870 there 
appeared to have been considerable intimacy between him and 
Farquharson, who had free access of his works, and had every 
opportunity of seeing what was going on. If the controversy had 
referred to the period terminating iu 1870 the result might have 
been different. But in that year a difference arose between 
them, occasioned, as it would appear, by Farquharson taking 
out his patent for a cartridge extractor. This estrangement 
between them was mentioned both by Farquharson and Henry in 
their affidavits, though different causes were assigned ; but at any 
rate it was extremely improbable that Farquharson could have got 
any information at Henry’s works, from which he was excluded 
after the quarrel] in 1870. Then, it was to be observed that Henry 
during all the time from his discovery and communication of his 
invention to Allport at Birmingham in 1871, until the 26th of 
August, 1872, did nothing, took no steps, and never attempted to 
get protection for this valuable invention. This was a very strong 
feature in the case, and led to one of two conclusions—either that 
at that time the invention had not been worked out to perfection, 
and was merely a floating idea in his mind, or that he did not 
take the same view of its value as an invention which he now did. 
With respect to the conversation alleged to have been held 
between Farquharson and one of Henry’s employés, in which 
Henry’s invention was stated to have been explained to Farqu- 
harson, he did not believe that any such conversation ever 
occurred, It was in the highest degree improbable that Henry’s 
foreman, knowing what had occurred, would have explained to 
Farquharson this new and valuable invention ; on the other hand, 
it was quite possible that there was some conversation on the sub- 
ject of guns and floating ideas of their improvements. His lord- 
ship, after a lengthened examination of the evidence, in the course 
of which he observed that without putting it as a case of perjury, 
as Mr. Aston for the purposes of his argument had done, the evi- 
dence on behalf of Henry was a strong illustration of imagination 
accelerated by zeal and bias, said that he had come to a clear con- 
clusion that the case against Farquharson had wholly failed. The 
letters written by Henry to Mason in June and July, 1872, were 
irreconcileable with his present contention that Farquharson had 

irated his invention. He must have known at that time whether 

‘arquharson’s specification was or was not a piracy of his alleged 
new improvement. But he then spoke of it only as an infringe- 
ment. There was no suggestion made by him in the letters that 
Farquharson had been scheming to obtain information as to 
Henry’s invention, nor any suggestion that Farquharson’s inven- 
tion was derived from his. In fact it was clear that this charge of 
piracy was an after-thought, which had not then occurred to him. 
Again, if this invention of Henry, said to have been made so long 
back, was such a new and valuable invention, why were no steps 
taken during all this time to obtain protection for it? Upon the 
whole the case set up on behalf of Henry had wholly failed, and 
the order would be to seal the letters patent of Farquharson and 
refuse the application of Henry, who must pay the costs. A fort- 
night was allowed for Farquharson to put in his specification. 

During the hearing the Lord Chancellor took occasion to 
observe that this case must not be made a precedent. He did not 
consider that the court should act as a jury to try appeals from the 
Law Officers. It was the duty of the Law Officers to decide such 
cases, and not to refer them to the Lord Chancellor for decision. 

Solicitors: Mr. J. H. Johnson ; Messrs. Collette and Collette. 

In re Pollock and Mitchell’s petition, which was heard next, the 
Lord Chancellor again observed that it was not usual or desirable 
that such appeals should be brought from the Law Officers. He 

idered the opposition a speculative one, and the patent must 
be sealed, The opponent must pay the costs. 








AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting of this Society was held at its rooms in 
New York, on Wednesday evening, November 20th, 1872. 

Mr. F. Collingwood read a paper on ** Alcohol as an Illuminator 
in a Condensed Atmosphere,” giving an account of a comparative 
experiment made in the west caisson of the New York Bridge, 
with alcohol and candles, to test their relative illuminating power 
under a pressure of 31 lb. and at a temperature gf 80 deg. Fah. 

The lamp had a loose cotton wick }in. in diameter—the base of 
the flame was 2in. above the surface of the alcohol—the candle, of 
stearine, was l}in. in diameter. 

There was consumed per hour, under pressure, six cubic inches 
of alcohol, and $ ounces of stearine, and in the open air two cubic 
inches of alcohol and 4 ounces of stearine. 

In the condensed atmosphere the lamp burned with a clear, 
bright flame—not blue—without smoke, and gave three-quarters 
as much light as the candle, which smoked greatly. 

Taking into account the waste of stearine by flaring and short 
jieces not burnt, with alcohol at 2 dols. per gallon and candles at 
8 cents per pound for an equal amount of light, that from 

alcohol costs about twice as much as that from stearine. 

It is suggested that a mixture might be made of alcohol and 
some carbonising fluid to burn without smoking in a condensed 
atmosphere, the proportions to be varied to correspond with the 
change of pressure. 

A paper by Mr. T. Guilford Smith, on “‘ Coal-cutting Machine 
in England under the Present Prices of Coal,” was read, whic 

resented the observations of the writer during the late great rise 
in prices of coal there. 
he efforts made in England to cut coal by machinery had not 
met with much encouragement until a comparatively recent date, 
when, the demand for coal increasing beyond precedent, gave the 
miners a chance to strike for higher wages. 

For some time there has been an increasing and alarming diffi- 
culty in obtaining a supply of coal at the great trade centres, 
caused by disputes about working hours, the colliers’ strikes, the 
demand in new iron districts and in foreign countries. 

In July last London prices of coal were from 24s. to 32s, per 





** A suggestion has been made of which we heartily approve—that 
| the importation to foreign ports might be to a certain extent 
| checked by a r ble export duty on the material which has 

been called the third necessity of life ; the order running—bread, 

meat, coal. We may rely upon it that, whatever impost we lay, 
the Russians would still be our customers; but in addition to 
them and the Germans, the French, the Spaniards, the Austrians, 








ton. Commenting upon this the London Evening Standard said: , 


the Italians, the tians, and even the Americans come to our 
markets, The French and the Italian Governments coal their 
steam navies from our mines, so do most of the great trading 
companies of the Continent, and the principal packet lines. It is 
we who set going the locomotives of the Indian, of the Swedish, 
of the Danube and Black Sea, of the North Russian, and of the 
Egyptian railways.” 

To determine the merits of the various coal-cutting machines 
naturally resorted to in this emergency as a saving of hand labour, 
a competitive trial has been proposed to take place at an early 
day. 
Probably no machine will in all cases be the best, and doubtless 
many changes will be requisite to adapt an English machine for use 
in American mines, 

The cost of coal cutting in England varies from one-half to one- 
eighth the total cost of mining. 

Several machines were described at length—one, costing £160, 
driven in pairs by air compressors, costing £500, is said to do the 
work of forty men in a 2}ft. or 3ft. seam ; it is 6ft. long, and 2}ft. 
wide, and carries at one side a horizontal arm, around which passes 
an endless chain provided with strong steel cutters; these cut at 
the rate of 45ft. per hour. 

Another machine operated by hydraulic pressure will by means 
of a series of reciprocating cutters, arranged upon a horizontal 
arm, cut fifteen yards per hour 4ft. into or under the coal, at an 
height or angle. It is claimed that with this machine a seam will 
yield 1000 more tons of coal per acre than when worked in the 
usual manner. 

A third machine, costing £150, and also driven by compressed 
air, has cutters arranged like saw teeth around a horizontal wheel 
34ft. in diameter, which cut into the seam 3ft. in depth. Its 
regular night’s work was a groove 120 yards long, din. wide, and 
34in. deep, the proportion of slack to coal being but one to ten. 

Other machines similar in character were mentioned, also a rock 
drill, invented by Gen. Haupt, of Penn, which after twenty-two 
modifications is now capable of drilling a 2in. hole in granite 64in. 
per minute. 

Should the prices of coal quoted continue for any time our 
American fields may have a chance to ship their products into new 
channels, Nova Scotia having ulready taken the lead. In 
October orders transferred from Liverpool, England, were received 
in Georgetown, D.C., for large quantities of Cumberland coal, to 
be shipped to Bombay, Aden, Egypt, Rio Janeiro, and various 
foreign ports. 

Mr. J. Dutton Steele remarked through the secretary :—Coal 
cutting machinery has not thus far been introduced into this 
country. The operation of cutting coal is chiefly confined to 
cutting a deep groove or channel in or under the veins, 
so that the miners may pry down the coal that is above 
it. Generally, but one such groove in a vein is required; 
the cost of cutting per ton of coal will therefore be inversely 
as the thickness ‘of the veins. The English veins referred 
to are 2ft. 10in. and 2ft. 4in. thick, Workable American 
bituminous veins are from 4ft. to 8ft. thick, and our anthracite 
veins from twenty to even fifty feet, which will account to some 
extent for our indifference relative to coal-cutting machines. 

There is another reason; powder is fteely used by our miners; it 
is less work to blast out the bottom of the veins than to cut under 
them, but more wasteful. If powder represents the minimum of 
labour, cutting under represents the minimum of waste: nor is 
waste the only objection to the use of powder, it vitiates the air, 
and occasionally sets fire to the mines. 

With cutting machinery, compressed air as a motor will be in- 
troduced into the mines, whereby the ventilation will be improved 
and the liability to fire reduced. In the anthracite regions, pump- 
ing and hoisting engines with their steam boilers are put under 
ground, and shafts cut out hundreds of feet above them for the 
escape of smoke and steam. Inextinguishable fires in the mines 
are the direct result of this practice. Steam should be made upon 
oe surface, and there used to compress air to drive the engines 

elow. k 

I think machines working by impact are preferable to those 
having rotary cutters. One weighing six hundred pounds, and 
supplied with a circular inch of air at fifty pounds pressure per 
square inch, will strike three hundred blows per minute, each 
with a force of three hundred pounds ; and with suitable cutters 
it should cut under rapidly. By changing the cutters the machine 
could drill ranges of holes which would aid in breaking down the 
coal. Thereby the waste, liability te fire, and the cost of mining 
would be largely reduced, and the mining interests be more in- 
dependent pr Aes 

Mr. Miles Coryell remarked :—‘‘ Without doubt coal-cutting 
machinery, when further developed and perfected, will be useful 
in mining bituminous coal ; it, however, does not seem applicable to 
the hard anthracite veins of this country.” 

It is hoped that the use of steam or compressed air, wherever it 
can take the place of manual labour, will aid in subduing the 
lawless spirit among the miners who now work and control our 
mines, 

Mine owners generally are not sufficiently interested in improve- 
ments, and do not appreciate the need of a cheaper, safer, and 
less wasteful system, which, with wise encouragement and 
moderate pecuniary aid, would surely be developed. 

In anthracite mines the seams are irregular, and the coal of 
variable hardnesss, sometimes interspersed with sulphurets which 
resist almost any cutting tool, The diamond drill has been pro- 
fitably used for drilling long holes between ‘‘ breasts.” With it 
openings can be made through which noxious gases will escape ; it 
is also of service in determining the position and depth of veins. 

More attention should be paid to improving the means of trans- 
portation in the mines. A locomotive with large steam 
capacity might be economically employed to draw the cars by day 
and to drill holes for mining by night. 

The secretary exhibited te Bs and drawings of machines for 
boring and drilling rock, and specimens of work done, explained 
the methods, and stated the cost of operating each. 

Professor Devolson Wood generally reviewed the history of rock 
— power, he also noticed the difficulties surmounted and 
yet to be overcome, and the results already secured. 

A discussion followed, participated in by most of the members 
present. The subject of coal cutting and rock drilling by power 
will be taken up again at a future meeting. Members me others 
are asked to communicate meanwhile to the secretary, for pre- 
sentation then to the Society, whatever professional experience 
they may have in the matter. 





Mr. EpeEN, indoor engineer in the Edinburgh Telegraph- 
office, has invented a system by which, with the existing instru- 
ments, it has been found practicable to send messages from both 
ends of a single wire simultaneously. The invention has been 
tested between Edinburgh and Glasgow, and it has been found 
that one wire ia capable of doing double work. ‘ 

CanaL Towace.—The Troy (New York) Press states that a new 
invention for steam towage on canals, in competition for the 
100,000 dols, prize, has made its appearance in Albany. The in- 
vention comprises a builer and engine, six-horse power, the former 
being on the boat, and the engine being on the tow path, furnishing 
the propelling power. The latter is placed on a truck of three 
strong wheels, two in front, and one in rear, for directing the 


| course of the machine, which is 8ft. long, 3ft. wide, and 3ft. in 


height, having a capacity fer using 3501b. of coal in twenty-four 
hours, and only weighing 800 Ib. e machine also carries a tank 
for ballast purposes, which will contain an aggregate of 2000 Ib. of 
water. The engine is connected with the boiler in the boat, and is 
supplied with steam by means of a gutta-percha or india-rubber 
tube or pipe, and the connection is further strengthened by 
auxiliary lines. The cylinder of the engine is four by six inches. 
We don’t think much of this scheme, which is interesting, how- 
ever, as an example of invention almost right yet wholly wrong. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





AERO STEAM ENGINES, 

S1r,—I should not have addressed you again on this subject but 
for the letter appearing in your issue of the 6th inst. 

While fully agreeing with the remarks contained in the last 
paragraph of that letter, as to the importance of any results 
obtained in the prevention of incrustation, considered per se, I 
may state that I Sia not feel justified (having due regard for your 
space) in entering at any length on this branch of the matter in 
my former letter, especially as Professor Rankine, in_ his 

‘Remarks on the Theory of Air and.Steam Engines,” had not 
touched upon it, and I therefore only alluded incidentally to it. 
As, however, a specific statement of results has been desired, the 
following particulars as to the prevention of incrustation, based 
upon the official records of the Lancashire and Yorkshire Railway 
Company (copies of which are nowin my possession), may perhaps 
prove of interest :— 

The goods engine No, 369 of the Lancashire and Yorkshire 
Railway was fitted with aero apparatus on the Warsop system in 
the autumn of 1871 at the company’s shop at Miles Platting, 
receiving at the same time 60 new cleaned tubes out of 122 in all. 
On 9th December, 1871, this engine was placed on the Liverpool 
division, and has since there remained in regular work. 

On 22nd April, 1872, after a total mileage of 10,897 had been 
performed, the boiler was opened up, and on examination by the 
otlicials of the locomotive department and others it was found 
the tubes inserted at Miles Platting were practically clean and 
free from scale, the only dirt upon them being a little light powder, 
hardly sufficient to cover the blade of a knife when scraped ; 
further that the fire-box plates were also clean, and the colour of the 
copper could be sten; lastly, that the ends of the old tubes 
adjoining the fire-box were also fairly clean, and that in other 
parts of the length of these old tubes a considerable amount of old 
scale had been loosened and removed. 

For the sake of experiment the aero apparatus was disconnec'ed, 
and on the 13th May, 1872, a further inspeetion was made, when 
it was found that a perceptible incrustation had, during the 
interval, set up upon the cleaned tubes put in at Miles Platting. 
There was no longer the smooth metallic feel found on April 
22nd, and the deposit when scraped with a knife was, instead of 
mere sand, a perceptible scale, in places, of about the thickness of 
a shilling. The metal of the firé-box could still be seen, but 
white patches of scale had commenced forming upon it, and very 
evident thickness of scale on the ends of the tubes next the 
fire-box, 

The aero renee having been again connected, a final inspec- 
tion was made 13th November, 1872, when it was found that the 
copper of the fire-box could be seen distinctly, and the roof stays 
were also clean, as also the ends of the old tubes next the 
fire-box ; the old incrustation on the middle of the old tubes was 
still present. The scale on the new cleaned tubes put in at Miles 
Platting when scraped with a knife was found when tried with a 
smooth worn sixpence held against a fair edge, thus scraped, to be 
not so thick at any place. 

Facts like these speak for themselves, and have no doubt 
operated considerably in inducing the locomotive superintendent 
of the Lancashire and Yorkshire Railway Company to adopt the 
Warsops ystem on that line. I may add that during the year 1872 
the engine No. 369 has performed, up to the end of September, a 
total mileage of over 22,000, which affords a thoroughly practical 
test, and I need only say in conclusion that clean boiler surfaces 
necessarily tend to economy of fuel, apart from any which may 
be derived from the employment of air in steam boilers as re- 
ferred to in Professor Rankine’s remarks on the theory of such 
employment. 

TREVENEN HOLLAND, Lieut.-Colonel, 

Tremayne, Thicket-road, Upper Norwood, Dec. 17th, 1872. 





CONTINUOUS FOOT-BOARDS, 


S1r,— Having read your article on the feasibility of a foot-board 
being made to come level with the platform at which all railway 
trains srrive and depart, for the prevention of accidents by persons 
falling between the carriages and platform, I beg to draw your 
attention to an objection you do not notice, viz., when an excur- 
sion or an ordinary train overlaps the platform, and like cireum- 
stances of daily occurrence which cannot be obviated, presuming 
such train to be provided with a foot-board you describe, and 
taking the average height of platform, how are the passengers to 
obtain access to the carriages? You will perceive it would be an 
impossibility to anyone but an exceedingly agile person. Even if 
the carriage be provided with a lower step. which must of neces- 
sity be constructed the same as the other, it will still be as inac- 
cessible as ever, and both foot-boards will but tend to accidents, 
besides being a great and useless expense ; indeed, to put the idea 
into anything like practical form would involve such an outlay 
that no railway company would, unless compelled, alter their 
present arrangements, believing. as they not unreasonably do, that 
the fault rests with the public themselves, This to a great extent 
is correct, for a great number of people are too prone to get in and 
out of railway trains whilst in motion. But there is another thing 
which, if acted upon, would tend greatly to prevent such accidents, 
viz., that more time be allowed for the public to enter and leave 
the train, instead of the very short space of time now allowed for 
that purpose. This latter cause of accident is unavoidably mixed 
up with the first, for people know that if they do not get out or 
in very quick they must proceed with the train or be left on the 
platform, as the case may. be, which is very inconvenient. From 
this your readers will be able to trace very clearly such accidents 
as before mentioned. Now if ten minutes extra were allowed at 
the stations for every twenty miles it would be. more than suffi- 
cient to insure the safety of passengers; it would also insure 
greater punctuality, and be little or no loss to any railway com- 
yany ; and, until such an arrangement be made I fear accidents 
like these must still be painfully frequent. But there are disasters 
caused by persons jumping out of a train before it has fairly 
reached its destination, for which foolhardiness there is no excuse. 

Gateshead-on-Tyne, Dec. 16th, 1872. ENGINEER. 





SAFETY VALVE AREAS. 


Smr,—-In looking over a paper on “ Boiler Explosions” (THE 
F.NGINEER, 29th November, 1872, page 370) I see a formula by 
Professor Zeuner giving the area of orifice necessary for the flow 
of all the steam from a given boiler under a given pressure. I 
wish to get the area of orifice necessary for a boiler of 200 square 
feet of heating surface and pressure = three atmospheres. Zeuner’s 
f rinula is d = diameter of orifice ; «= weight of steam which flows 
through orifice per second (equal to weight of water evaporated 
} er second). 


For three atmospheres d = 1°514/ w, Evaporation = 24 1b. of 
water per hour per square foot of heating surface. 


Then 200 at, t= "139 lb. of water evaporated per second, 


1°51 ¥ 139 = 1°51 X °372 = °56 diameter. 
or ‘24 of square inch area, The area given in the table of three 
atmospheres for 200 square feet heating surface is ‘19. As Iam 
under some misapprehension regarding this, perhaps you would in 
your notes to correspondents oblige me by putting me right. I 
may mention that I made an experiment with a 4}in. valve, and 
in raising the steam in the boiler from 21 1b. to 31 lb., the rise of 
the valve was ‘77 of an inch. yA 
No. 2, Lawrence-stseet, Dundee, 18th Dec., 1872. 


bridge you will find that by a printer’s error in the original work— 
which we did not think it worth while to correct it is so obvious — 
the headings of the tables have been tr , five at 


ae al 


standing for three atmospheres, and vice versd. Our correspondent 
can see at a glance that this is the case, inasmuch as the highest 
pressures are assigned the largest orifices, as the figures stand, 
which is absurd. We may point out while on the subject that 
Professor Trowbridge has not given the rate of evaporation in the 
experimental boiler, and that his figures of comparison are 
evidently deduced from calculation, taking the actual evapo- 
ration into account.—Ep, E.] 


—— 





LIGHTNING CONDUCTORS, 

Sir,—I feel it due to Mr. 8. A. Varley to say that in supplying 
his carbon “lightning bridge” to the Post-office he proposed to 
connect it to the earth at every station. ’ 

For reasons of my own not ted with , but simply 
with discipline, and therefore of no interest whatever to your 
readers, I preferred not to connect to earth at intermediate 
stations. 

The impression produced during the recent discussion at the 
Society of Telegraph Engineers was that this arrangement is a 
partof Mr, Varley’s system. This impression I wish to remove, 
for looked at from the scientific point of view aléne, the arrange- 
ment adopted is clearly not as efficient as that = by Mr. 
8. A. Varley. . 8. CULLEY, 

Telegraph-street, December 21st, 1872. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Sin,—-Some months since, inan able article, you reviewed the 


unfairness of classing bond fide civil engineers, engaged in theactual 
practice of their profession, with those who, although able men in 
their several callings, are not practising as engineers, 

T would wish your permission, through the medium of your 
columns, to call the attention of those interested to the matter, 
in the hope of the most influential amongst them taking some 
action, and bringing it under the notice of the council, with a 
view to some steps being taken to improve the position of the 
associates, and to elevate the profession generally to that degree 
of esteem which is accorded to other learned professions. 

To my mind, the Institution of Civil Engineers should be to the 
members of that profession’ what the College of Physicians or 
Surgeons is to the medical profession. In both of these societies 
the moment a young man is admitted into them he is a member, 
and participates in the privileges and advantages of such member- 
ship, it being understood throughout the length and breadth of 
the land to mean a member of the medical profession, and as such 
he obtains the confidence of the public. 

Now, as regards the Institution, a man may be a manufacturer, 
or an engineer, or a chemist, all able men ; but all are associates. 
There is no distinction made between them, and therefore the 
engineers do not reap those advantages which, from their connec- 
tion with the Institution, they have a right to expect. It should 
be to them an assurance of public confidence and position in 
society, and to those who need their services a guarantee of ability 
—such as the College of Surgeons is to the medical man. 

It is true that only engineers are admitted to the rank of mem- 
bers, but to attain this rank they must be at the top of the tree, 
and either in private practice or residents of some years’ standing 
Now, it is impossible for all to be in private practice or resident 
engineers, and I submit that there are numbers of engincers of 
ability holding subordinate appointments who are all well worthy 
of the honour of being members of the Institution. 

As an improvement, I would suggest that there should be four 
classes, viz., fellows, members, associates, and students. Those 
admitted as fellows should be the heads of the profession only, 
men who, as in the other professions, have shown marked skill in 
the science and practice of their own peculiar branch of the pro- 
fession. Members should be all those who, whether in private 
practice, as residents, or holding subordinate appointments, are 
bond fide engaged in the practice of some branch of the profession. 
The associates should be scientific men, and all those who are 

gaged in professions cr pursuits which lead up to the science of 
civil engineering, but who are not actually engaged init, The 
class for students should remain as at present. 

One other suggestion I have to make. It is that all members, of 
eg grade, should to all proféssional documents append their 
initials. 

Such are the suggestions I have to make, and I feel sure that 
were some such measures adopted it would give great satisfaction, 
and do much to raise the members generally to that position in 
the scientific world which, as scientific men, they have a right to. 

December 19th, 1872. A.LC.E. 








COMBUSTION, 

Sir,—In reply to inquiries, I have no hesitation in saying 
that no reliance is to be placed upon the statements regarding the 
steamship Republic contained in a leading article in your contem- 

rary of Dec. 13. Not only are they untrue as matters of fact, 
but the inference sought to be founded on them is, if possible, 
still more baseless. 
Ihad the company of the chairman and managing director of 
the White Star line on the voyage to Lisbon. There was no reti- 
cence, no unworthy attempt at concealment as to the results pro- 
duced by the application of my apparatus for regulating the air 
supply to the furnaces of th Republic. On the contrary, every- 
thing was openly discussed, and I sometimes went in the morning 
at the request of these gentlemen to learn the results of the day 
before as recorded on the engine-room slates or the engineer's log. 
All my knowledge of the results is derived from this source, the 
honesty of which I have never doubted, and every statement I 
have on the subject has been made on this authority. 
I repeat that 70 tons per day was the amount given to me as 
that of her average consumption on her previous voyage ; 50 tons 
re day as the average quantity consumed during her voyage to 

isbon. These figures were more than once the subject of con- 
versation between the managing directors of the company and 
myself, and I have no reason to distrust their accuracy. 
The statement that the revolutions during the voyage to Lisbon 
averaged 10 per cent. below the number on the previous voyage 
is untrue. 


anything affecting the steam expenditure in the attendant con- 
ditions of the Lisbon voyage to initiate the inference as to the 
economy of fuel which the simple comparison of the 50 tons con- 
sumption against 70 afforded. As far as my knowledge of these 
conditions extend, their tendency was not to diminish the estimate 
of the economy attained, but the reverse. 

When the Republic left Liverpool for Lisbon her ‘draught of 
water was 25ft. Gin. forward, and 26ft. aft, mean 25ft. 9in. On 
her previous voyage she left New York drawing v3ft. 6in. forwaid 
and 25ft. 3in. aft, mean 24ft. din. ; difference, 1ft. 44in. 

On leaving New York she made f-rty-nine revolutions, and the 
latter portion of her voyage from Qui enstown to Liverpool, when 
further livhtened by the expénditure of 000 tons of coals, fiity-one 
evolutions, 

When the Republic left Liverpool on her voyage to Lisbon she 
made forty-nine revolutions, and had 591lb. pressure of steam. 
Sulsequently, for twenty-six hours continuously before reaching 
Bordepux she made 494 revolutions with 59 Ib. of steam. 

During ber voyage to Lisbon the Kepublic had not even the 
benefit of her coal expenditure, fer she tuok in at Bordeaux a 
cargo more than cyvivalent to tbe ccal used, and left tue Garunne 
drawing lin. more water than when she started from Liverpool. 
Finally the Republic, which left Live:pool on the 5th of October, 





[If you will leok again at the tables given by Professor Trow- 


oo 
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reached Valparaiso on the 9th of November, after a most success- 
ful, and, I am told (in point of speed) unparalleled passage of thirty- 


position of the associates of the Institution, and pointed out the | 


The point of interest to the public is to know whether there was | 





| efficiently and 


five days, a fact truly marvellous, if we are to believe the asser- 
tion that her revolutions have diminished 10 per cent. However, 
the White Star Line Company are so well satisfied with the results 
that they have given me an order to fit another ship forthem ; and 
as bearing on her performance during the first portion of her 
voyage to Lisbon it may not be out of place to observe that the 
eupemetenting eenee: of the Peninsular and Oriental Company 
accompanied the Republic as far as Bordeaux for the express pur- 
pose as atching the action of the apparatus. He was indefatigable 
in observing, and the conclusion he arrived at may be judged from 
the fact that immediately on my return to England I was requested 
to fit two vessels for the Peninsular and Oriental Company. _ 

It has been a surprise to me to see your contemporary build a 
leading article on such a fallacy as the assumption that the number 
of revolutions is a measure of the steam expended, irrespective of 
the load. : T. S. PRmDgEAvx. 

7, Eardley-crescent, West Brompton, Dec. 23rd, 1872. 





CLEOPATRA’S NEEDLE. 


Srr,—Perhaps I may be permitted to offer a simple plan by 
which .the obelisk might be removed. If it were converted into a 
huge cylinder, by making its surface cylindrical, with “‘ filling-up” 
of wood, there would be no difficulty in parbuckling it to the sea- 
shore. Possibly the readiest plan of bringing it to the Thames 
would be to procure two steamers, lash them alongside each other, 
and suspend the mass to balks crossing their decks, well shored 
up from their keels. By having the stone thus slung between the 
ships, in the water, half of its weight would be water borne ; so 
each vessel would only require to support about seventy tons, 
leaving a large margin for cargo of grain or what else offered, 
Carrickfergus, Dec, 18th, 1872. E. 





SALARIES OF JUNIOR ENGINEERS, 


Sir,—A few days ago a friend of mine, who was thinking of 
taking up engineering as a means of livelihood, applied to me for 
a few facts as to the expense of the course of training required, 
and the probable income that a man of fair average ability might 
expect to earn. I replied by giving him my own experience of the 
ten years which I have devoted to the profession. The results, 
which are by no means si , are so contrary to the 
usual ideas of the handsome fortunes to be earned at the profes- 
sion that I am tempted to give them, less for the benefit of your 
regular readers than for that of those persons who may be think- 
ing of embarking in the profession. . 

I was seventeen years old when it was decided that mag 
was the profession best suited to my natural bent and abilities. 

ear and a-half was then devoted to ial tuition in subjects 
ikely to be useful to me, such as mathematics (in which I was 
already fairly proficient), geometry, theoretical mechanics, machine 
drawing, modern languages, &c. I was then articled for three 
years to a well known and highly respected firm. Of course I 
received no wages, and had to pay a premium of £300. Work 
being slack it was a favour to be allowed to remain in their 
office for a few months a receiving no wages. I was then for- 
tunate enough to gain employment as —- at 30s. a week 
(sixty weeks at 30s. comes to £90). The shops being then closed 
for want of work, I had to look out, and was glad of some tem- 
porary work at surveying, which brought in, say, £15. I then 
obtained another situation at a guinea a week, subsequently raised 
to a guinea and a-half (earning £107 in one year eight months). 
Then nine months at £2 per week, which comes to £78, and two 
and a-half years at £3 per week, which makes £390. So that in 
ten years (during which time I was out of work for 
rather less than two months) I earned just £680, Subtracting 
the premium of £300, there remains £380, or £38 per annum, or 
14s. 7d. per week, just the wages of a ‘‘ Warwickshire labourer.” 
To show that I am not exceptionally lacking in either talent or 
industry I enclose copies of testimonials (of course not for publica- 
tion); and to prove that mine is no solitary instance I may 
mention that out of twenty-five yours fellows, pupils at or about 
the same time as myself, I only know of three who still remain in 
the profession, and I doubt much if these three are averaging 
higher wages than myself. 

I have not written these lines simply for the pleasure of 
grumbling, but to prevent any mistaken views on the part of young 
men who contemplate entering the profession. I believe my 
career has been a fairly successful one so far, compared with that 
of others of my own standing, and it is not likely that any young 
man without powerful interest to back him up, or unless he meets 
with some exceptionally favourable opportunity, will be able to 
make more rapid progress. I believe that the bar, the medical 

rofession, or the church (considered as a means of earning & 
ivelihood) offer quite as good chances of success, 
AssIsTANT ENGINEER. 

{Our correspondent’s testimonials are so good that we can- 
not help thinking he has been exceptionally unlucky so far, 
and that in after years he will have no cause to regret entering a 
profession for which he is so well suited.—ED. ] 





THE “NAUTICAL MAGAZINE” SAFETY VALVE PRIZE. 


Srr,—No doubt the magnificent inducement of £100 prize for 
the best designed safety valve has occurred to many to be heen | 
consideration, and expenditure of time to compete for that which 
to gain is indeed worth accepting. But does it not appear a good 
investment to offer such a premium, to obtain in exchange an 
elaborate design, accompanied with a charge of two guineas from 
each competitor, for such a simple machine, although one requiring 
great improvement? I myself should have felt disposed to offer a 
like premium, knowing full well there would be plenty of com. 
petitors, and consequently no loss entailed by ~ magnanimous (*) 
offer. I should, with others whom I know, have tried for the 
prize, but now refrain, simply because there does not appear any 
need for exacting from each the sum of two guineas for the chance, 
With every apology for trespassing on your spaee, 

London, December 11th, 1872. NIHIL Srve LaBore. 





Economicat Use or Coat ror Domestic PuRPOsEsS.—A sum of 
£500 having been placed at the dispusal of the council through Sir 
William Bodkin, by a gentleman who does not wish his name to 
appear, for promoting, by means of prizes or otherwise, economy 
in the use of coal for domestic purposes, the council have decided 
to offer the following prizes:—(1) For a new and improved system 
of grate suitable to exis'ing chimneys as generally constructed, 
whick shall, with the least amount of coal, answer for warm - 
ing and ventilating a room.— The society's gold medal and fifty 
pounds. (2) For a new and improved system of grate, suitable to 
existing chimneys as generally constructed, which shall with the 
least amount of coal best answer for cooking food, combined with 
warming and ventilating the room.—The society's gold medal and 
fifty pounds. (3) For the best new and improved system of appa- 
ratus which shall, by means of gas, most ¢fiiciently and economically 
warm and ventilate a room.-—-The society's gold medal and fifty 
jounds. ‘(4) For the best new and improved system of apparatus 
which sha:l, by means of gas, be best for ing, combined 
with warming and ventilating the room, — The society's goll 
medal and fifty pounds. (5) For any new and improvec system 
or arr ts not included im the foreguing, which shal 








lily meet d q 
society's gold medal and fifty pound he il seserve tv 
themselves the right of withholding all or any of the above prizes, 
as the judges appointed by them may determine. ‘Che competing 
articles must be delivered not later than the 1st of December, 187:5, 
with a view to their being tested, and uently shown in the 
London International Exhibition of 1874. Further as 
to place of delivery and other arrangements will be published as 
soon as they are finally settled. , 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvegan, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Grroip and Co., Booksellers. 
LEIPSIC.—A.rnonse Diirr, Bookseller. 

NEW YORK.—WIi.timer and Rocers, 47, Nassau-street. 





TO OORBRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

Encineers.—Address. Mr. Andrew Barclay, Kilmarnock, N.B. 

ALPHA.— Jf you think proper to state the nuture of your wnvention in conf- 
dence, we shall be happy to advise you. 

W. R.—There is nothing new in the wea, It was patented in a somewhat 
different form by Cowper long ago, but no advantage whatever appesrs to 
result in practice, 





CARRARA MARBLE. 
(To the Bditor of The Bagineer.) 
Sir,—Is there marble to be obtained at Carrara (Italy) which is pure 
—_— when broken from the rock, and has no mark or grain of eo" 
colour? X. Y. Z, 





MANGIN’S SCREW. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent kindly give me any information as to 
Mangin’s propellers, whether there is a royalty to pay on them, and where 
they may be had or heard of ¢ 

December 20th, 1872. J.8. 





BILBAO ORE. 
(To the Bditor of The Engineer.) . 

Sir,—Some of my friends, as well as myself, are much interested in 
the question of how far beneficial is the effect of Bilbao hematite ore in 
the blast furnace, and I address you in the hope that some of your readers 
who have had experience of its use may be induced to give us the benefit 
of the knowleuge they have acquired. The principal points, of course, 
are the yields, quantity of produce, and general working of the furnace. 
I should also be glad to learn if in any case this ore ao tos melted 


c. M. F, 
16th December, 1872. 


EARTHENWARE FITTINGS FOR ELECTRIC BELLS, 
(To the Bditor of The Engineer.) 

Sir,—Can any correspondent inform me who are actual manufacturers 
of earthenware and porcelain *‘ pushers” used for electric bells? I require 
only the p lain work, without any of the contact springs, &c. Also 
can any one tell me in what commercial form peroxide of lead may 
be met with? A. Z, 








EXTRACTING FIBRE. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your readers inferm me of a maker of machinery for 
extracting Mexican fibre? The fibre is used for mixing with bristles and 
I, 


stuffing railway —- seats. J. 
Manchester, Dec. 24th, 1872. ——— 
ANCIENT WEAVING. 
(To the Bditor of The Engineer.) 


Sir,—Has any of your correspondents ever been personally acquainted 
with Mr. Clinton G. Gilroy, the author of a very interesting and extra- 
ordix book on “‘ The Art of Weaving,” and can he inform me whether 
the author himself believed what he relates in his introduction about 
the antiquity of weaving looms and of the Jacquard principle, from 
the documents sent to by M. Kersivenus, his correspondent in 

Egypt? He would greatly oblige 
UNE VERY FOND OF INVESTIGATING THE HisToRY OF MANUFACTURES 

IN ANCIENT TIMES, 
Lyon, December 23rd, 1872. _———— 
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STRAINS ON RAILWAY AXLES, 


Tue last impression of the “Annuaire” contains a 
paper on railway axles by M. F. Matthey, C.E., which 
deserves some attention. Matthey takes the view that 
he adoption of the cylindrical as the correct form for 
an axle, however much in accordance with purely theo- 
retical principles, is contrary to the conditions prevailing 
in practice, On the assumption that the strains were 
simply vertical ones, and equal in amount upon each 
journal, and the axle was maintained in a constant hori- 





zontal position, the cylindrical would be the proper form to 


employ for that part of the axle situated between the 
bearings on the wheels, Provided the vertical pressures 
on the journals are equal, the maintenance of the axle in a 
uniformly horizontal position implies that the reaction of 
each rail is also equal. Omitting all consideration of curves, 
in which the superelevation of the outer rails destroys the 
horizontality of the axle, it is evident that one rail may sink 
more than its opposite neighbour, and that the joints are 
not so perfectly Tid as to permit of the desired equality in 
the separate reactions. gS far as the strains are con- 
cerned, the axle, or rather one-half of it, may be divided 
into three They are respectively the pari lyin 
between the centre line and the nave or boss of the wheel, 
the part bearing upon or secured to the wheel, that is, in the 
wheel-bed,and the part comprising the journal, or that which 
supports theoretically one- of the weight carried by 
the pair of wheels. The proportions of these several 
parts very materially affect the strength of the axle. Under 
theconditions M. Matthey shows that the bending moment at 
any part of the axle is directly proportionate to the 
distance between the centre of the journal and the centre 
of the rail, since the latter is supposed to represent the 
int at which the vertical reaction originates, This 
istance represents the leverage with which the vertical 
pressure acts on the axle. This strain is constant through- 
out the entire length of the axle, and would therefore indi- 
cate that the transverse section at any point is a constant, 
and that the true form is the cylindrical. The deduction 
from these premisses, in which the weight of the’ axle 
itself is neglected, leads to the inevitable conclusion that a 
cylindrical axle, being weakest in the middle, ought to 
break at that point. But experience has long ago proved 
that cylindrical axles do not break at the centre, but at 
some point situated either in the journals themselves, or 
just behind the boss of the wheel. . Since the section is 
uniform, these parts must be more strained than those more 
contiguous to the centre, and, consequently, the central 
sectional area may be reduced and the strength of the 
whole axle remain unimpaired. If this be done the form 
of the axle is no longer that of a cylinder, but that of a 
double truncated cone. The object of adopting any parti- 
cular form either of an axle, a girder, or an example of 
construction, is to obtain the one which will be equally 
strong at every point, whatever may be the difference in 
the amount of the relative strains at those points, It 
was the acknowledgment of this fact, and the endeavour to 
reduce it to practice, which led to the extended use of iron 
and the scientific treatment it has received in all its various 
applications at the hands of engineers of modern times. 
The ee to o- 4 ye arrived at practi- 
cally, or, in old phraseology, by rule of thumb, before it 
was determined by anaieiiel reasoning and investigation. 
Assuming that the normal condition of affairs is repre- 
sented by the coincidence of the centre of gravity of the 
load upon a carriage or wagon, with the vertical axis 
passing through the centre of the axle, that the two 
springs are equally weighted, and, consequently, the ver- 
tical pressure upon the journals equal to one another, it is 
nevertheless plain that this is a state of equilibrium which 
cannot long continue. Whatever may be the description 
or condition of the road upon which the axle runs, the ver- 
tical and horizontal shocks, which must occur in a greater 
or less degree, will speedily subject it to strains varying 
both in locality and intensity. Everyone who has 
travelled upon railways is well aware of the violent jerks, 
which the carriages and its mg undergo when travel- 
ling at a high, or even a ium, velocity. These are 
principally felt when the train is passing crossings and 
points, and these are the very shocks which subject the 
axles to severe and sudden strains. The cause is not of so 
much consequence as the actual result, and if from any 
cause one wheel of the is subjected to a greater ver- 
tical reaction than the other, the vertical pressure upon one 
of the journals will be proportionally greater than that 
upon the other. The lateral motion of carriages on a rail- 
way will produce this effect, and the practical result is that 
the axle breaks—not at the centre, as would be the case 
under the normal condition already referred to—but at a 
point behind the boss or nave of the wheels. Of itself 
this fact is quite sufficient to demonstrate that, in practice, 
the cylindrical, or form of equal sectional area, is not the 
correct one to adopt in the case of the axles of railway 
vehicles. It is the consideration of this cause, which jus- 
tifies theoretically and practically the employment of the 
truncated cone, which is now generally used on railways 
both at home and abroad. This second cause of fracture is 
the horizontal jerk brought upon the flanges of the whee 
by the play or see-saw motion subsisting between them an 
the rails, which — the vibrating or oscillating motion 
to the carriages. The pressure upon the two journals thus 
becomes unequal, and the various cross sections of the axle 


*] are unequally strained in a corresponding manner. The 


part immediately behind one of the wheel is strained 
to a maximum, while that in a similar position with regard 
to the other wheel is affected in a manner exactly the re- 
verse. The bending moments produced upon the axle, at 
the centre or any other point, by the horizontal shocks, are 
invariably greater than those resulting from shocks of a 
vertical c er. The increase in strain due to these last 
alone, has, according to M. Matthey, been determined by 
experiment to be so much as nearly 50 per cent. of the 
normal pressure. 

To arrive at an accurate determination of the correct 
form for an axle, or, in other words, to ascertain the rela- 
tive diameters of the different cross sections, it is n 
to take into consideration all the forces which are either 
separately or conjointly brought to bear upon it. When 
the flange of a wheel strikes against the rail, there is at 
once a horizontal force developed parallel to the length of 
the axle, which tends to it and the load upon it 
towards the centre line of the track. At the same moment 
the wagon and its contents act in precisely the contrary 
direction, and tend to move towards the outside of the metals, 
so that the total strain upon the axle is the sum of the two 
forces, namely, the vertical load upon the journals, and 

the liens | reaction of the wagon and its contents. 
Altogether there are six forces acting upon the axle. They 








are the two pressures acting upon the journals, the two 
reactions of the rails transmitted through the wheels, and 
the two horizontal forces. Under the influence of these 
forces the strain upon the axle is not confined merely tu 
that of a bending moment, but is sometimes of a tensile 
and sometimes of a compressive nature, and is developed 
throughout the length of the axle. The effect of unequal 
lifting or yielding in the two wheels is to cause alteration 
in the position of the axle, and experiments have demon- 
strated that this inequality of motion produces different 
bending moments in the various sections of the axle, espe- 
cially in the section situated immediately behind the 
wheel-bed, -which may be regarded as the dangerous 
section. If the half axle, or the length between the centre 
and the middle of the bearing in the wheel, which point 
may be considered to be situated in the same vertical plane 
as the centre of the rail, be divided into five equal parts, 
and the bending moment at the centre of the axle be repre- 
sented by unity, that of the remainder will vary from 1°13 
to 1°65, the constant difference being 1°3. The correspond- 
ing diameters at these points will be 104, 108, 1°12, 
1:15, and 1°18, the diameter at the centre of the 
axle being equal to unity. The diameter of that part 
of the axle which bears upon the wheel might be 
the same as that of the part outside it, that is, equal 
to 1°15 instead of 1°18, if the junction between the 
axle and the bearing were perfect. But as this is 
not always the case, it is judicious to enlarge it to 
the full amount. The dangerous section is that: at 
which the diameter is represented by the proportion 1°15, 
and if that ratio be adopted at that point, and the 
diameter gradually diminished to 1°006 at the centre, the 
axle will have the form of a simple cone which will differ 
in no appreciable manner from the theoretical form. From 
the foregoing reasoning it is evident that every cylindrical 
axle which is of the requisite strength, may be replaced by 
another which would retain the same diameter at the 
dangerous section, but be reduced to 0°875 of that diameter 
at the centre. While equally strong with the original 
axle, this improved form Ame be very much lighter. 

M. Matthey favours the use of cast steel axles. 
When of good quality this material will safely stand 
twice the strain of wrought iron, and its bending and 
breaking moments will be in the same proportion. 
Calculating from these data, the diameter of a steel axle 
compared with that of a wrought iron one, will be as four 
to five, and its weight only tive-eighths of that of the 
other. Another advantage of employing this material is 
that the diameter of the journals may be diminished in 
the ratio of 0°706. Moreover a steel journal will bear a 
greater pressure per square inch of surface without heating 
than one of iron, ‘The result of using a smaller sized 
journal is to diminish the haulage, which in every vehicle 
varies directly as the proportion between the diameter of 
the journals and that of the wheels, The weight of a 
steel journal is about three-quarters of that of an iron 
one. By the adoption of steel axles there is no necessity 
for making the wheel-bed, and consequently the nave 
of the wheel, so long. The length of this part of an 
axle has not much influence upon the strength of it, 
provided the diameter be increased slightly in excess of 
that immediately behind it, and that the junction between 
the wheel and the axle be thoroughly well secured. The 
fixing of the wheel on the axle has a very considerable 
influence upon the strains. If the nave be short, and no 
keys be used in the connection, the tension must be propor- 
tionally great per square inch of surface of contact. Again, 
the “ grinding” of the flanges of the wheels occasions a 

icular pressure on this part of the axle, and tends to 


shear it with a force inversely as the length of the bearing. . 


This tendency to shear may be mitigated by rounding the 
exterior edges of the nave of the wheels. The fixing of 
wheels on axles of cast steel requires a much greater force 
than is necessary in the case of iron axles, so that a ter 
pressure being exerted, the bearings may be e rela- 
tively shorter. The proportion is as 0°22 to 0°36. There 
is no necessity to adduce examples that fracture of railway 
axles rarely or never occur at the centre, but always at or 
near the dangerous section. <A report from Captain Tyler 
with reference to an accident that happened in September 
last bears out this well-known fact. ‘The axle of the tender 
broke almost exactly across this section, and the form of 
the axle was such that the diameter of the bearing was less 
than that of the dangerous section. The fracture occurred 
at the shoulder, or the point where the diameter alters. 
Had the diameter of the part in the wheel-bed been 
the same as that of the dangerous section the strength of 
the axle would a — peer Fay but . eo gt wage been 
further augmented, and possibly to a degree that might 
have aepeaiall the accident, if it had been increased in the 
proportion we have described in that portion of our article 
relating to the relative diameters of the different sections 
of theaxle, That the breaking of the axle in question was 
due to a radical defect in Go Sane earn on er 

uality of material, was prov y t Captain 
‘Tyler had the ining le broken by actual experi- 
ment, wien it was found to be of excellent quality. Since 
this accident, the North-Eastern Railway Company, = 
whose line it took place, have modified the form of thei 
axles, In the new and improved the shoulder or 
sudden change in the diameter of the axle, which is a 
diminution exactly at the point where an increase should 
be made, has been altogether done away with, and the 
diameter of the bearing or wheel bed made larger than that 
of the dangerous section. The breaking of the axle of an 
engine, tender, or carriage may be attended with contingen- 
cies so fatal and disastrous, that the determination of the 
proper and strongest form is a question of the greatest 
importance, This can only be accurately ascertained by an 
analysis of the strains and a mathematical in on 
into the conditions of the case, a subject to which we shall 
return at an early opportunity. 


HOT AIR FURNACES, 


In our last impression we explained that pound of 
air which escaped from the =y py ty tory 
temperature of 600 deg. represented, in round numbers, a 
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loss of 140 units of heat, and we pointed out that it might 
be found worth while to raise the temperature of the air 
supplying steam boiler furnaces in order to avoid part of 
this loss, There is nothing novel about this idea, which 
was broached years ago by Mr. Prideaux. “We propose 
here to consider this question more fully than we did last 
week. We shall premise, however, that we do not con- 
sider the use of hot air advisable, except under conditions 
where it is desirable to secure a maximum economy in the 
use of fuel. Any device for heating air must add in some 
measure, to the complication of a steam engine, regarded 
with the boiler as a whole; but circumstances arise under 
which engines and boilers of very perfect construction are 
employed, without regard to first cost or complexity, 
economy in the use of fuel being a matter of paramount 
importance—as an example, we may cite racing portable 
engives—then it would, we think, be advisable to heat 
the air, and we can show that our opinion is based on a 
solid substratum of scientific truth. 

Assuming that 1 1b. of carbon will liberate heat enough 
in combustion to evaporate 151b. of water, that 1 Ib. of 
hydrogen will evaporate four times as much, or 60 lb. of 
water, and. knowing what the average constituents of good 
coal are,.we. can easily deduce the quantity of water that 
1 lb. of coal might evaporate if all the heat liberated were 
available for evaporation, The requisite calculations have 
been made by Professor Rankine, and the results for various 
fuels will be found at page 278 of his “ Treatise on the 
Steam Engine and other Prime Movers.” From that table 
it appears that 1 1b. of anthracite might evaporate 15°75 lb. 
of water, while 1 lb. of dry bituminous coal would evapo- 
rat2 15°91b., and Lb. of good caking coal as much as 
16 lb. of water. For our present purpose, however, we 
shall regard coal solely as carbon, and assign, as we have 
already done, a value of 14,500 units as the equivalent of 
the combustion of 'Ib. Why is it that no boiler in exist- 
ence will evaporate 151b. of water per pound of coal, the 
feed being heated to 212 deg.? ‘The answer has been given 
in our last impression. Heat is carried off by the escaping 
gases which, to secure an evaporation of 15 1b. = pound of 

iler. And 
here we may explain that the evaporative economy of a 
boiler is determined solely by the quantity and tempera- 
ture of the waste gas passing off up the chimney. A ion 
volume at a low temperature will represent as great a 
waste of fuel as a small volume at a higher temperature; 
and no doubt one of the reasons why rapid combustion is 
conducive to economy, is because in practice the more rapid 
the rate of combustion per square foot of grate, the smaller 
is the air admission per pound of coal. Let us, however, 
instead of dealing in general statements, reduce facts to 
figures. We have shown in our last impression that 
every pound of air which enters a furnace at 50 deg., 
and escapes at 600deg., represents in round numbers 
a loss of 140 units of heat. Each of these units 
represents 772 foot-pounds. Probably the best quan- 
tity of air to admit to a furnace is 20lb. per pound 
of coal burned. Then, 20 x 140 x 772 = 2,161,600 foot- 
pounds, or 140 x 772 = 108,080 foot-pounds of work done 
per pound of air admitted to the furnace. Let us apply 
these facts in practice. Taking, for example, the case of a 
double-flued Lancashire boiler with 25 square feet of grate 
surface, burning 15 1b, of coal per foot of grate per hour, 
or a total consumption of 375 lb. of coal per hour. Then 


20 x 375 — 1951b, of air per minute, and 125 x 108,080 


= 13,510,000 foot-pounds per minute. Now a horse- 
4 13,510,000 
33,000 
= 409. We are thus presented with the striking fact 
that the waste gases alone from the furnace of such a 
boiler as that we have selected for the purpose of illustra- 
tion—and it is a very common type of boiler—carries up 
the chimney an amount of potential energy equivalent to 
over 400 indicated horse-power. We fear that a few of our 
readers may imagine that this is a strictly avoidable 
waste; but unfortunately it is nothing of the kind. That 
a portion of the waste may be avoided, and how much, 
we shall proceed to explain, but the total conversion 
into work of this waste contemplates the use of a per 
fect air engine—that is to say, an engine taking in air 
at 600 deg. and rejecting it at 50deg., the entire reduction 
of temperature being effected by the conversion of the heat 
stored up in the air into work; and we need hardly state 
that no such engine has or can have any existence. The 
waste of an amount of potential energy which can under no 
conceivable conditions of practice be utilised cannot be 1¢- 
garded as a commercial loss; and therefore, instead of 
basing our arguments in favour of the use of hot air in 
steam boiler furnaces on the whole amount of power lost, 
we shall base them solely on the portion of that loss which 
is apparently really avoidable, and we have adopted in the 
following calculations the most practical way of estimating 
what the amount of this loss is. Our readers will, we 
think, be able to comprehend our line of reasoning without 
much trouble. It is based on the fact that each unit of 
heat carried up the chimney migh‘ be made to do as nruch 
=, as each unit of heat imparted to the water in the 
diler. 

A boiler such as we have specified should evaporate 
about 101b. of water per 1]b. of coal from 212 deg. 
It is to be remembered that coal does not consist of com- 
bnstible matter alone. But Rankine, when speaking of 
the calorific value of coal in the calculations we bave men- 
tioned above, referred solely to the combustible part of the 
coal, and did not include the ash, nitrogen, oxygen, &c., 
found in all coal. We have assumed a consumption of 
375 Ib. of coal _ hour, which corresponds to an evapora- 
tion of 10 x 375 1b, = 3750lb. of water. If we take the 
pressure to be 561b. on the square inch or thereabcuts, 
each pound of steam will contain as. nearly as may be 
900 units of heat, and the 3750]b. of water evapo- 
vated will, therefore, receive from the coal 3750 x 
nd = 9,375,000 heat units per hour, and 56,250 units 
er minute: Now, in round numbers, forty-three: 


power = 33,000 foot-pounds per minute, an 


units expended per minute represent 1-horse 


power indicated, and pan a 
water receives from the fuel heat equivalent to over 
1300-horse power. But we know very well that no boiler 
of the kind specitied will work up to 1300-horse power. 
What, then, becomes of the remainder, and what is the 
amount of the remainder ? 

A very good condensing engine will develope one indi- 
cated horse-power for each 25 lb. of steam passing through 
it per hour, But our boiler, as we have assumed, sends 
3375 

25 
.=135-horse power. The remainder, 1165-horse power, is 
expended in waste by radiation, cylinder condensation, &c., 
and is consumed by elevating the temperature of the water 
in the condenser ; of the entire heat communicated to the 
water in the boiler but a little more than one-ninth is 
utilised. We have seen that about 400-horse power is 
carried off by the waste gas at 600 deg. If we can save 
one ninth, or thereabouts, of this, we shall save about 
45-horse power, or, in other words, effect an economy of 
33 per cent. or thereabouts. Such a saving as this would be 
well worth having, even at the expense of a little trouble and 
complication. Lest it should thought that we have 
exaggerated in any way, we have placed all our figures 
before ous readers that they may check them for them- 
selves. And this is the more necessary because to our 
knowledge the facts have never before been put into such 
a practical form. Our readers will find in “ Rankine on 
the Steam Engine” elaborate and convincing mathematical 
proof that the efficiency of steam in the best engines seldom 
or hever exceeds (°110, the absolute efficiency being 1. 

It remains to be considered how the heat of the waste heat 
of the products of combustion can best be utilised. The most 
obvious scheme is so to construct the boiler that they shall 
leave it at a temperature not much in excess of that of the 
water in the boiler, But it is not clear that this. simple 
as it seems, can easily be done. Very few boilers are 
large enough and lightly worked enough to allow the 
temperature of the gas to he brought down to that of 
the water. The second plan is to utilise the waste heat in 
warming the feed-water, but this scheme is also attended 
with difficulties familiar no doubt to the reader. Still 
much can be done to avoid waste both by improving the 
design of boilers and by using good feed heaters. It must 
also be borne in mind that with a natural draught the 
temperature of the gas should not be brought below 
300 deg. But even if every other expedient be used 
this does not prevent us from availing ourselves 
of the benefits to be derived from the use of a hot air 
ns The temperature of the products of combustion 
as they left the boiler would be unaltered, but after they 
left the boiler they would surrender their heat to the cold 
air going to feed the furnace. As we have pointed out, 
where natural draught is used it would be impossible to 
take all the heat from the products of combustion, but 
this is not the case with non-condensing engines. Under 
the first conditions, however, the air might be heated to 
300 deg. with a saving of about 15 per cent., in the second 
case it might be heated still further. It would extend 
this article too much to consider here what system of heat- 
ing should be adopted, or any of the precautions which 
should be used to save the fire-bars from destruction. 
These things, and one or two others which suggest them- 
selves, we shall reserve for another article. 


to the engine 33751b. of steam per hour, and 





DEATH OF PROFESSOR J. W. McQUORN RANKINE 

Sap news is best told briefly. It is with no small sense of 
grief and loss that we announce the death of Professor Rankine, 
at his residence in Glasgow, on the night of December the 24th. 
For some time past Professor Rankine’s state of health was any- 
thing but satisfactory to his medical advisers ; but no imminent 
danger was anticipated. On Sunday, however, he was stricken 
with apoplexy, and never rallied. It is difficult to overestimate 
the magnitude of the loss which the whole scientific world has 
sustained. Throughout the civilised world Professor Rankine 
was known and valued for his transcendant mathematical powers. 
His contributions to thermodynamics suffice alone to place him 
in the very first rank as a man of science in the highest and best 
sense of the word, Professor Rankine was not a profuse writer, 
but he possessed unusual powers of expression, and it may be 
said of him that, however complex his subject, he never made a 
mistake. His works are therefore essentially safe ; no student 
has ever yet had to unlearn anything that Professor Rankine 
taught. 

‘lo our readers the loss will not be small. Professor Rankine 
was at once one of the most valued and valuable contributors on 
our staff. His death will leave in our pages a blank which we 
shall not easily fill. 





WanpswortH BripGe. — The long-felt want of a bridge 
across the Thames between those of Battersea and Putney 
—a stretch of two miles and a-half-—-is now in a fair way 
of being supplied, substantial Pe having -of late been 
made with the works of the Wandsworth Bridge, although 
operations have been much retarded by nou-delivery of 
iron, consequent upon the high prices which it at one time 
reached. At present, however, there are ample materials ou the 
works, and the erection of the superstructure is being briskly 
proceeded with. The Wandsworth bridge was commenced in Sep- 
tember, 1871; when completed it will directly connect the dis- 
tiicts of Wandsworth and Fulham, The site of the bridge is 
immediately between the Old Wandsworth pier and the Dis- 
tillery, and it will be connected with the York-road, Battersea, 
by an ——e road Jaid with an easy gradient. On the Fulham 
side of the river the approaches will communicate with the King’s- 


road, at a point near Broomhouse-lane. The bridge is divided into ' 
five spans, one at each end of 113ft, 6in., and three in the stream , 


of 13;ft, din, each, The river pitrs consist of wrought iron cylin- 
ders 7ft. 6in. in diameter; they were lined with concrete for a 
thickness of 2ft during construction, and were afterwarils filled 
in with that material, Two of these eylinders form a picr, being 
connected tc gether transversely immediate'y under the platform 
of the bridge. ‘Ihe whole of the piers baye becn sunk into the 
Londan clay. end tho evlinders haye becn caryied up to the proper 





level reudy to receive the ginders, the bedstones and bearing plates 
being all in place. 


= 1308. That is to say, the 





CHEMICAL SOCIETY. 
November 19th, 1872. 
Professor WILLIAMSON, F.R.S., Vice-President, in the chair. 


Arter the minutes of the previous meeting had been read, 
Messrs. E. M. Prevost, Ph.D., and F. H. Hobler were formally ad- 
mitted fellows of the Society. A list of the donations made to the 
society then followed, and the names of Messrs. Charles Lees, 
John Abigal Bower, Miles H. Smith, George Frederick Schacht, 
Alfred J. Crossley, and Walter E. Koch were read for the first 
time ; for the third time, Messrs. Alfred Payne, George Combe 
Stewart, Robert Routledge, D.Sc., and George B. Beilby, who were 
then balotted for and duly elected. . 

The first paper, entitled ‘‘ Analysis of Water of the River 
Mahanuddy,” by E. Nicholson, was read by the secretary. The 
author first details the method he pursued in order to clarify 
waters which remain turbid even after standing for a long time, 
and also for determining the amount of suspended silt. This he 
effects by the addition of ammonium sulphate to the water, and 
subsequent concentration, whereby the silt separates in flocks 
which are capable of being collected on the filter. He then 
proceeds to describe the position of the Mahanuddy river, its 
course, and the geological structure of its bed, &c., and gives the 
results of his analyses of the water, from which he finds that it 
contains less dissolved matter than any other river in India, the 
total amount of mineral solids being ‘12 grains per litre, of which 
‘0343 grains were suspended silt. The hardness of the water by 
the soap test was 5 deg. of the Centigrade scale. Dr. Williamson 
said that from the author’s experiments this water appeared to 
offer some points of difference from ordinary waters, especially 
the difficulty of separating the suspended matter. With regard to 
the process he adopts of treatment with ammonic sulphate, it was 
a question how far it might alter the composition of the con- 
stituents of the water. 

Mr. Warrington remarked that in the case of flood water passing 
over a clayey soil, and which was very difficult to clear, it had 
been found that all salts, and especially calcium salts, caused a 
coagulation of the suspended matter which greatly facilitated the 
subsidence of the silt and filtration of the water. 

Mr. Thorpe said that he could corroborate Mr. Warrington’s 
remarks. He had recently examined a turbid water which passed 
apparently unaltered through four thicknesses of Swedish filter 
paper, but after treatment with sulphurous anhydride it became 
capable of being filtered. The difficulty in introducing such 
aiees as precipitants was that they are liable to take down 
other constituents of the water besides the suspended matter. 
He had found loam to be preferable to sand for filtering water. 

In reply to a question of Mr. Warren de la Rue, Mr. Thorpe 
further stated that he had frequently examined silts from flood 
waters microscopically, but had never been able to detect any 
traces of organic life. 

The chairman observed that the use of sulphate of alumina to 
assist the clarification of water in which the organic constituents 
were to be determined, as practised by the author, was highly 
improper; it was almost certain that a change would be produced. 


. The same might be said of the effect of calcium chloride in water 


containing acid silicates, some of the silica must be taken down. 
For his own part, he thought the most satisfactory plan was to 
allow the water time to settle. 

The second paper, ‘* Researches on the Polymerides of Morphine 
and their Derivatives,” by E. Ludwig Mayer and C. R. A. Wright, 
D.Sc., was read by Dr. Wright, and illustrated with specimens of 
many of the substances mentioned. The memoir consisted of 
several papers, the first being on the action of zine chloride on 
morphine. At low temperatures, and with concentrated solutions 
of the zinc salt, tetrapodimorphine (apomorphine) appears to be 
the principal product, but at higher temperatures, and with the 
addition of strong hydrochloric acid, a “‘tetra” polymeride of 
‘* apomorphine ” is formed, which may be called octapo-tetramor- 
phine. The principal results enumerated in the second paper, 
**On the Action of Hydrochloric Acid on Morphine,” are that 
besides ‘‘ apomorphine,” mixtures of three bases are produced, 
which may be written M+3HCl, M+3HCI—H,O + Mand 
4 HCl— 2H,O where M stands for morphine, C,, H,, N,. O,. 
The action of sulphuric on morphine appears generally to yield 
polymerides without abstraction of water, the principal products 
being the sulphates of trimorphine, C,,. H,,,N, 0,, and tetra- 
morphine, C,5,H,5.N,0.,-. The authors also describe the re- 
sults of the action of hydrochloric acid on trimorphine and tetra 
morphine, and state the physiological action of the various bases, 
concluding with a table of the names, formule, &c., of no less than 
nineteen derivatives of morphia. 

The chairman, in thanking the authors for laying before them 
the results of their elaborate researches, alluded to the wide field 
which they embraced, offering various interesting points for dis 
cussion. 

Mr. Grosjean remarked that the subject was certainly a large 
one, and already sufficiently bewildering, so that he must protest 
against the use of some of the names which the authors had 
employed, more especially the introduction of prepositions into 
them ; some of the old names were certainly unwieldy enough, 
but he preferred them to such terms as apomorphine, in which 
there was nothing to signify that it was derived from morphia by 
the abstraction of water. It might equally mean that anything 
else was taken away. 

Dr. Wright replied that the title was first employed by the late 
Dr. Matthiesson to signify that the substance was a derivative 
from morphia, and that it had now become a conventional term to 
signify the abstraction of water, and was certainly less a misnomer 
than such names as oxygen. 

Mr. Vernon Harcourt certainly thought that there was no 
reason for the introduction of prepositions into chemical names 
without any consideration of the fitness of the term. The prefix 
“apo ” certainly gave no indication that the substance was a deri- 
vative formed by the abstraction of water. 

Dr. A. H. G. Armstrong then brought forward ‘* Communica- 
tions from the Laboratory of the London Institution, No. VIIL, 
No. IX., and No, X.” In the first of these, entitled ‘‘ Derivatives 
of p-Dinitrophenol,” he describes the monorodo, chloro, and 
bromo-derivatives of p-dinitrophenol, a compound produced 
along with a-dinitrophenol when the volatile modification of 
mononitrophenol is acted upon by nitric acid. The new com 

sounds were prepared by the direct action of the corresponding 
alogen on the p-dinitrophenol. Judo p-dinitrophenol obtained by 
the action of iodine and mercuric oxide on p-dinitrophenol, crystal- 
lises in bright yellow needles which melt at 113 deg. The potas- 
sium derivative forms brilliant red flat needles which exhibit a 
marked dichrossin, the reflected light being metall'c green in one 
direction, yellow in another. The corresponding bromo p-dinitro- 
phenol melts ut 116 deg., and yields a yellowish brown potassium 
derivative. 

In the second communication, ‘‘ Note on the Action of Bromine 
in the Presence of [odine on Trinitrophenol (Picric Acid),” the 
author first alludes to Dr, Stenhoure’s experiments on the action 
of brumine on picric acid, and to his later experiments on the 
action of chlorine on picric acid in the presence of iodine, which 
yiel'ed a chiorodinitrophenol, and then states that he had also 
succeeded in isolating the first product of the action of bromine on 
picric acid, namely, bromodinitrophenol: The chlorodinit:0- 

yhenol obtained by Stenhouse is isomeric with the body forn e:l 
b y chlorinating a dinitrophenol, hence it might have been expected 
that the corresponding bromo derivatives would also he isoniene. 
The author finds, however, that there is a very close resemblance 
between the bodies from the two sources, even if they be not 
actually identical. This, however, cannot be satisfactorily settled 
por e product from txinitrophenol has been obtained in a pure 
sta’ 


A“ Preliminary Notice on Rodonitro Pherols” then followed. 


' The author Lus commenced the examination of these bodics in 
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order to ascertain whether any definite relation exists between the 
melting points of the rodo (bromo) and chloronitrophenols. In 
order to prepare these compounds, the nitrophenols, in alcoholic 





solution were acted on by iodine and mercuric oxide. e rodo- 
dinitrophenol, from a-dinitrophenol, was found to melt at 
105 Korner, giving 114 deg. as its melting point. The action of 
iodine on ortho-nitrophenol was found to give rise to the formation 
of dirodo-nitrophenol, melting at 155°5 deg., even when the quantity 
of iodine employed was only sufficient to form the mono-redo-deri- 
vative, nitrophenol remaining unacted on. A result similar to 
that obtained when acting on an alcoholic solution of phenol- 
parasulphonic acid by iodine and mercuric oxide, a duodc-phenol- 
sulphonic acid being formed. In like manner, chlorine and bro- 
mine, when acting upon the same acid, give rise to the formation 
of di-substitution products, The author has also prepared the 
—- = dirodo derivatives of the volatile modification of nitro- 
pheno 

The chairman thanked the author in the name of the Fellows 
for his interesting communication, and for the series of beautiful 
specimens with which he had illustrated it. 

In reply to a question put by Dr. Wright as to the iodine sub- 
stitution compound having a lower melting point than the chlori- 
nated derivative, whilst the brominated one was higher, Dr. 
Armstrong remarked that the relation of the fusing points de- 
pended entirely on the series to which the substance belonged, and 
instanced several cases in which different relations subsisted 
between various haloid derivatives. 

The last paper, a mg eg notice ‘‘On the Formation of 
Naphthaquinone by the Direct Oxidation of Naphthaline,” by 
Charles E. Groves, was read by the author, in which, after drawing 
attention to the fact that aapithenuinens itself had not yet been 
carefully examined, described the method of preparing it by the 
action of chromic anhydride on naphthalene in solution in glacial 
aceticacid. The po eo is a crystalline body of a fine yel- 
low colour, which, when boiled with strong hydriodic acid and phos- 
phorus, takes up a molecule of hydrogen, and becomes converted 
into hydro-naphthaquinone—a fe er substance crystallising in 
needles. When ~ molecular weights of quinone and the hydro- 
quinone are boiled together in aqueous solution an intermediate 
quinone of a dark purple colour is formed corresponding to the 
green hydroquinone of the benzol series. The same substance is 
produced by the action of weak hydriodic acid on naphthaquinone. 

Dr. Armstrong remarked that it would be very interesting to 

try the action of chromic anhydride in a similar manner on the 
chlorinated derivatives of naphthalene, in order to ascertain 
whether 7 would yield quinone, or split up with formation of 
phthalic acid. 
_ The chairman, after returning thanks to the author for his 
interesting communication, stated that the next meeting would 
take place on Thursday, the 16th of January, when papers would 
be read—‘‘On Several Vanadates of Thallium,” by T. Carnelly; 
**On Heptanes from Petroleum,” by C. Szhorlemmer; and “On 
Ethylamyl,” by Mr. Grimshaw. 





BRIDGE OVER THE NECKAR. 


WE illustrate this week a bridge, which, although not of very 
recent construction, presents many points of interest for our readers, 
The ‘‘ Badische Odenwaldbahn ” forms the continuation of the 
Bavarian Ludwigshahn (Bamberg Wurzburg), from Wurzburg to 
Héidelberg, at which place the three lines from Switzerland, 
Frankfort (North of Germany), and Mannheim (North-West of 
Germany and Belgium) meet. The line, passing nearly for the 
whole length through a hilly country, the Odenwald, presented 
many interesting tasks for the engineer. Thus, for instance, the 
greatest part of its length, from Heidelberg to Masbach, about 
thirty-six miles, is on gradients varying from 1 in 250 to 1 in 70. 
Gradients of 1 in 70 are met with twice ; once for a length of one 
and a-half mile, and once for a distance of a little over two miles. 
The total length of the Odenwaldbahn is nearly fifty miles. There 
are on the line several cuttings, as much as 90ft. deep, and em- 
bankments 72ft. high. The line required the construction of more 
than one hundred bridges, amongst which there are six of over 
60ft. span ; six tunnels had to be formed, varying from 450ft. to 
2600ft. in length. One of these tunnels passes under the Castle 
of Heidelberg, nearly causing the downfall of part of this famous 
building during its construction. The most interesting of the 
bridges is that over the Neckar, near Neckarelz, which we illus- 
trate. This bridge crosses the river at a height of 86ft. above the 
ordinary water level, on a curve of 1100ft. radius. It is divided, 
into five spans : one of 150ft., two of 130ft. each, and two of 115ft. 
each, making 640ft. of clear span. The total length of the bridge, 
including piers and abutments, is 804ft. The piers and abutments 
are built of red sandstone, from quarries near the spot; they are 
parallel to the direction of the river. The foundations rest im- 
mediately on rocks of limestone, which is met about 10ft. or 12ft. 
below the bed of the river, except at the abutment on the right 
side of the river, where the solid rock is deeper, and therefore a 
cradle of timber piling was made, and filled with beton, on which 
the pier rests. There are two lines of rails carried over each span 
by four lattice girders, the inside ones being 2ft. Gin. apart, 
whilst the space between these and the outside ones is 9ft. 6in. 
for each line, All the five spans form a part of a polygon, with 
the corners on the piers and abutments. The girders rest on cast 
iron shoes, The depth is the same for all the three different spans, 
and the larger girders are strengthened by using stronger longi- 
tudinal flanges. The lattice bars are 5in. by 4in.; their distance 
varies from 4ft. to 3ft. Sin. towards the piers and abutments ; 
they are set at right angles. 

In vertical direction the girders are stiffened every 10ft. by 
means of four angle irons, and crossways the construction is made 
rigid by lattice cross girders, which also are put in every 10ft., 
one at the top and one at the bottom flange. Those on the top 
flange carry the platform and the load direct ; they are 12‘3in. 
deep, while the bottom ones are only 12in. deep. The two girders 
carrying one line are besides connected in diagonal direction from 
top to bottom flange by tie bars, and the two middle girders are 
jointed by plates bolted between the angle irons forming the vertical 
stiffenings. 

The flanges of the girders for the 160ft. span consist of four 
plates, 15in. by }in.; two angle irons, 34in. by 3hin. by 4in., 
which are riveted to them on the bottom side, hold between 
oe two plates, llin. by 3in. To the latter the lattice bars are 

xed, 

For the two openings of 130ft. the flanges are made of three 
plates, 12in. by 4in.; two angle irons, 3in. by Shin. by jin ; 
and two plates, llin. by 3in., connected in the same way. 

Those for the spans of 115ft. have only two plates, 12in. by 4in.; 
angle irons and vertical plates being the same as before. 

The weights of the different girders are as follows :—First span, 
115ft., 270515 ewt., or 225 ewt. per foot; second span, 130ft., 
3079 94 ewt., or 22°0 cwt. per foot ; third span, 150ft., 4155°61 ewt., 
or 26°0 ewt, per foot; fourth span, 130ft., 318036 cwt., or 22 7 cewt. 
per foot; and fifth span, 115ft, 275399 ewt., or 22 9ewt. per 
fuot. The total weight of wrought iron is 1,5875°00 ewt. The 
cast iron shoes weigh together 740 cwt. Including the weight of 
the longitudinal and cross sleepers, on which the rails rest, the 
weight per foot increases to 26.95 cwt., 26°49 ewt , 30°45 ewt.. 
27°18 cwt , and 27°35 cwt. for the first, second, third, fourth, and 
fifth openings respectively. The cross sleepers (12in. by 10in.) 
rest on the flanges and on the longitudinal sleepers (llin. by 3in ), 
and are 3ft. from centre to centre. The whole plate hee is 
— with 2in. boards, all the wood being chemically prepared 
wit! 

The sides of the bridge are guarded with a wrought iron fencing. 
The ereetion of the girders presented some interesting difficulties 
on account of the considerable height te’ which they had to be 
raised (they had been shipped to the place), and also on account of 
the different direction of each span, Each girder was put together, 
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and then shipped or placed across the river on a scaffolding with 
which the lifting apparatus was connected. his apparatus and 
the mode of its working will easily be understood from the figure. 

The costs of this bridge were as follows :—River regulations 
and preparatory work, 83,611f1. (£6967) ; foundations and masons’ 
work, 120,826. (£10,070); ditto ditto, 55,099M. (£4592); for 
auxiliaries, 22,956f (£1913); sleepers and woodwork, 987211. 
(£823); wrought iron, 206,375f1. (£17,198); cast iron, 7400f. 
(£617) ; sundry expenses, damages, Xc., 36,011f1. (£3001) ; making 
a total of 542,151. (£45,183). 

The work was begun in spring, 1860, and was finished in Octo- 
ber, 1862. The bridge was constructed by Mr. Keller, the engineer 
of the Odenwaldb:hn. The ironwork was made by Messrs. 
Kepler and Co., of Esslingen, under the directions of Mr. 
Schrider, who at the time was managing director of the works at 
Esslingen. 

THE SOCIETY OF TELEGRAPH ENGINEERS. 

THE annual general meeting of the Society was held on Wed- 
nesday, December the llth, at the Institution of Civil Engineers, 
by the kind permission of the president and council of that body. 
Mr. Charles William Siemeas, F.R.S., D.C.L , president, occupied 
the chair. 

After the usual preliminaries the chairman announced the 
death of Sir Donald Macleo!, who ha | been a member of the Society 
for one day only. ‘The ballot for the officers for the ensuing year 
then commenced, and during the deposition of voting papers the 
president, on resigning office, addressed the meeting on the his- 
tory and development of the Society during its short existence of 
nine months. Cn the 28th of February the first meeting was 
held, and the members then counted 110, At the present time 
that number had increased to 353, all told. At every meeting 
almost they had been favoured with original and interesting 
papers. The journal which they had called into existence ¢o 
tained also valuable matter for telegraph enginesrs and electri- 
cians, The publishing committee had made it their duty to 
reject all that was trivial, unsound, and controversional, and he 
hoped that the appointment of corresponding members abroad 
would greatly etthance the value of their publication. He left the 
presidential chair trusting that the Society of Telegraph Engineers 
would grow to take a high position among scientific societies 

The address was received with considerable applause, and a 
cordial vote of thanks offered to Mr. Siemens for his untiring 
exertions and zeal on behalf of the Society. 

The discussion on “ Lightning and Lightning Conductors’ 
then resumed, 

Mr. Erdmann said that in India they used Siemens’ lightning 
discharger and polarised relay, which was easily kept clean, He 
referred to a case in which fifteen insulators had been smashed by 
the discharge of lightning, and how they now used iron hoods on 
caps and brass points as protectors against electricity of high 
potential. He stated, in reply to Mr, Culley’s query, that he did 
not remember a case where a protection failed in protecting the 


” was 


ne, 
Mr. W. T. Ansell corroborated this statement. He had not 
known the protectors to become inefficient unless they were dirty. 
Mr. Newman said that on the London and North-Western Rail- 
way they used twisted wire protectors, which had proved effective. 
He had no experience in submarine cables and underground wires 
Sir William Thomson, who was acquainted by the chairman that 
ball lightning had been under discussion, said that he was aware 
of the explanations extant, but that they were more exciting than 
exhaustive ; there remained something not quite understood yct. 
Mr. Varley went at length into another defence of his invention. 
Mr. Preece thought that Mr. Cromwell Variey’s explanation of 
ball lightning was more lucid than others, and he should be glad 
to know of the electrification of clouds as presumed in that 
explanation. 
Sir William Thomson said he could not directly reply to this 


query, experiments with clouds themselves not having been made | 


yet; but it was plausib'e for them to be positively or nezatively 
electrified. The surface of the earth and the lower stratum of ar 
were negatively electrified asa rule. In fair weather there was 
probably more positive electrification in the upper strata, It 
could indeel not be said how much positive and negative electri- 
city the atmosphere contained; bus he had 1.0 hesitation in 
asserting his belief of the quantity being zero—that is, a balance 
of positive und negutive electrification, As a rule, he should say 
the upper strata were positively electrified. 
one fraught with extreme difficulty. although some experiments 
could be readily thade, such as the collecting of rain and water 
dripping into an insulated jar Showers of rain might bring back 
positive electricity, and there was a discharge of negative electri- 
city from the vegetation. It was generally assumed that clouds 
were the only condition of electrification, but there were storms 
without clouds. In som» Latin author a thunderstorm taking 
place in clear air was described. The essence of the subject 
we really knew nothing about at present. It may be supposed 
that a culumn of air rose from the lower to the higher strata, 
there would then arise a disturbance of the electrincal equilibrium, 


and the mere changes in the formation of air would produce elec- | 


trification. Mr. Varley’s experiment was extremely in-tructive. 


The electric spark itself might be looked upon as a crack in the 
air. 

Mr. Latimer Clark said that fire-balls were mysterious subjects. 
Some present might have seen the description of a recent account 
of a huge revolving fiery mass having made its appearance during 








The investigation was | 














FECT 


a storm at Banbury. According to the description given it was 
like a ball of fire emitting sparks. In reference to Mir. Preece’s 
allusion to lightning dischargers, he thought that points must be 
preferable to flat surfaces, as used in Siemens’ instrument. He 
would recommend a flame discharger where the resistance was 
small, that is measurable in ohms. He believed with the author of 
the paper in the efficiency of a small wire for lightning conductors. 

| The breaking up into several branches was, perhaps, more common 
than was generally supposed. An ordinary spark could thus be 

| easily divided by the fingers of the hand; in illustration he re- 
lated the discharge of lightning on his house during a recent storm. 
The reason why houses were not more often damaged might be 
sought in the fact of their being protected by the rovf-lead and 
water pipes. The quotation of some of his experiences in 1869 in 
the Persian Gulf was interrupted by the return cf the scrutineers 
with the result of the ballot. The result has been announced by 
us. Mr. Clark went on to say that whirlwinds like ball lightning 
were as yet unexplained phenomena. If it were presumed that a 
rotating disc, producing the appearance of a ball, had been car- 
ried along by the hurricane, the sparks woul! be plausible. 

Mr. Symons said that he had also investigated the recent case 
mentioned. He hada suspicion that the whirling mass traversing 
about two miles, aud spoken of as smoke, had naturally led some 
witnesses to expect fire to have been somewhere near. The lower 
vs of the column had been described to him as of a pink 
colour, 

Mr. von Fischer said that probably others would have noticed 
that in the tropics a general discharge seemed to diverge from one 
centra! point, in bundles as Mr. Latimer Clark had put it, There 
must be then some modification in the theory that the electric 
discharge took the path of the least resistance. 

Mr. W. H. Preece, in his concluding remarks, said that Varley’s 
lightning bridge had proved a failure as a protector, In reply to 
Professor Abel, it was no doubt dingerous to use electricity of a 
high potential for explosive purposes. Mr. Douglas Galton’s 
remarks he hoped would lead to the War Department entrusting 
the Society with a revision of their arrangements, No one 
present would go away that night knowing what ball lightning 
was ; there was scope left for further discovery, and he would be 
glad to see the Society establish themselves into a body of 
observers, making their returns from time to time. 

The chairman said that the distribution of atmospheric electricity 
was a subject of great scientific importance. Its investigation 
could, indeed, not be as reclily pursued in this as in a hotter 
country, and he jvined Mr. Preece in his desire of members 
becoming reporting observers wherever they might be, Mr, 
Clark's description of his (Mr, Siemens’) brother's lightning dis- 
charger was not quite correct. What were deseri as flat 
surfaces were in reality aggregates of numberless points, the 
surfaces being placed at right angles one from the other, 

The meeting then adjourned. 








Sours Kenstreton Museum. — Visitors during the week 
ending Docemb» 21st, 1872 :—On Monday, Tuesday, and Saturday, 
free, trom 10 a.m. to 10 p.m., Museam, 6515; Naval and other 
collections, 757 ; oa Wednesday, Tnursday, and Friday, admis- 
sion 6d., from Lv a.m. till t p.m., Museum, 2132; Naval and other 
collections, 65; totul, 9267; average of corresponding week in 

| former years, 8995; total from the opening of the Museum, 
12,111,835. — Bethnal-green Branch of the South Kensington 
Museum: Visitors during the week ending December 21st, 1872 :— 
On Monday, Tuesday, and Saturday, free, from 10 a.m. to 10 p.m., 
670L ; on Wednesday, Thursday, and Friday, admission 6¢4., from 
10 a.m. till 4 p.m., “73; total, 7374; total from the opening of 
the Museum, 848,9. 6, 


OPENING OF TH* New Baince at Perersorover.—On Fri-lay, 
the 13th inst., the new bridge, from the designs of Mr. John 
Fowler, C.E., and erected for the town by the joint subscriptions 
of the counties of Huntingdon, Northampton, and the liberty of 
Peterborough, was formally opened, ‘The structure is Gothic in 
character, and of able and unique treatment. 1¢ consists mainly 
of three arches, two of 35ft. and one of 70ft, span, supported on 
four cast irun columns, eech of 5ft. diameter, and terminating on 
abutments of cem-sut concrete faced with ashlar, Projecting from 
the girders are cast iron cantilevers carrying the footway and 
parapet. The bridge is 30ft. wide and 150ft. long, and from the 
Huntingdon side of the river Nene is approached by retaining 
walls and bank some 240ft. in length, from the designs of the 
county surveyor. The cylinders were sunk by excavations and 
the use of kentledge, con an old roadway upwards of 3ft. thick 
wa: met with in their descent to the rock foundations; also some 
good examples of coin of the time of Charles IL, were found, and 
some date stones which point t» the tenth and seventeenth 
centuries as the probable dates of orig.n and restoration of the 
«ld bridge. now removed. The works have taken some nine 
months tv complete, but have been much retarded and disturbed 
by the excessive Hoods during the summer and autumn, They 
were carried out under the inspection of the surveyors, Messrs. 
| Law and Hutchinson, by Messrs. Handyside and Co., of Derby, 
and under the immediate supervision of Mr, Woulp Brenan, the 
resident engineer. Mr. Thackray, of — was the con- 
| tractor for the masonry and brickwork. ~ opening was con- 
| ducted with some ceremony by the Right Hg). Geo, Ward Hunt, 
_ and amongst those present were the Marquis of Huutly, the Bishop 

of Peterborough, Lord Kesteven, and the Hon, George Fitz- 
william, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3151. , Somes Bhaten, Den Dunrobin Mains, Golspie, ~ therlandshire, N.B., 
vements in steam » secon October, 1 
3520. EORGE GLANVILLE and Evcsxe Grorcr 


BaRTHOLOMEW, Catheart-hill, Uy er ‘Halloway, London, = vehicles a 
means of and apparatus for eet 
po he trains, and = means or, ort pons Ser 
Ing carriages 
3457. CHARLES Wittiax MEITER = hers restos Surra, G 


church-street, and Car.o Minasi, Bayham-street, caniten 
8 London, “Improvements in tobacco pouches.”—19th Novemb 


3483. Sipwey Jonson, Langham Villa, Handcroft-road East, West 
apremert Surrey, “ 2 in T een for straining hops and 
go hyo a Netherbury, Dorsetshire, “1 oved apparat 
DWARD Pa mny e' * Im; a us 
or sifting cin ders and other kinds of material tt may require 
'—23rd November, 1872. 

3534. GEORGE THORNELOE, London Wall, London, “An improved dip 
pipe, forming part of gas aj tus for use in making gas.” 

3538. Jonn a, Arundel-street, Sheffield, ‘Improvements in L~ 
manufacture of dagger, table, dessert, fish, and carver knives and 
i '—25th November, 1872. 

3564. James Osporn and Georce Nicnoas, Wo! , “A new or im- 
proved mode or contrivance for locking the wheels of railway car- 

s076 anens ae Was I Tar Parsonage, 1 Huddersfield, York 

FRED WARDROPER, cuaiey Spee us ork- 

3580. Ei et Woodstock road, Finsbury Pat Park.’Hollow. Lond 
DWIN TaYLoR, a ion, 

“* Improvements in shirt collars.”—28th Ni = 87: re 
3620. Jon Carter RamspeN, Smith House, Lightcliffe, Halifax, York- 
and James MARSLAND TANKARD, Bowling Hall, Bradford, York- 
shire, “‘ New and improved methods or processes of and apparatus for 
staining or dyeing fibrous 4, = — in the raw or when in a 
pre) state.”—2nd December, 

3561. JuLes Hepert, Rue Laffite, tg “An improved system of 

folding frame, applicable to baskets, gueridons, or other similar 


pu —, 

3655. Rees Taytor, Briton Ferry, Glamorganshire, ‘‘ Improved construc- 
tion of furnaces a i hars and sheet fron tes.” 

3658. JOHN ;ELspeEN, Stain: —, a, combination of 

, tie, or cravat, and = a 's wear.” 

3659. Wittiam EDWARD Gepor, W: toe London, 
“ A new or improved system of preventing trains from off the 
et a <a or stopping railway trains.”—A communi- 
cation from Ji pa way See Ae Paris. 

= WILLIAM ara Sone i sie “ bee mm - 

pe tne aj employed for sup; g and 

i oors of steamships or other vessels in a 

pay F amngen > independently of the tastions of the hulls 
vessels, to lessen or it sea-sickness, and for other purposes. 

3663. James VILEs, ~y Middlesex, “ An improved glove for cleaning 
and polishing plate, and other similar 

3665. Davip Rospertson, Kilmarnock, N.B., “ ap ong aay 4 
in stuffing-boxes for piston valve and pump rods, which may also be 
used for other similar purposes.” 

3667. Witttam Rae Witson Smiru, Glasgow, Lanarkshire, N.B., ‘Im- 

burning or co 








je ns in smoke, and in apparatus employed 

eretor. 

3669. SAMUEL FILuincHam and JAMES aoe, St. Helens Mills, Leeds, 
Yorkshire, ‘ in Y or apparatus for scouring, 





reparing "tor rinting, bleaching, om, and drying, Ly. Bang 
ing and Pa ding woollen, worsted, linen, cotton, or mixed fabrics, 
either woven or felted. 
3671. Ropert ites, Mi Mipcieton, Oldham, L hire, ‘‘ Impro t 
in mule indicato: 
3673. Wittiam Loupy Duncan, Lambeth, Surrey, ‘‘ A new or improved 
> to be worn by pedestrians to prevent slipping.”—4th December, 
oz. JOSEPH a, Avenue d’'Italie, Paris, “‘An improved s: of 
2679. W Pa ‘ a “on 
ILLIAM PARKINSON ey Kingston-upon-Hull, Yorkshire, 
“‘Improvements in machinery tus for the manufacture of 
bricks, tiles, and other articles | ‘oom ic bodies or material.” 
3681. he ee Donatpson, Reading, Berks, “Improvements in and con- 
ith joints for stoneware and earthenware sewer or other 


3683. JamMEs SHEFFIELD, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
furnaces for melting glass, which furnaces may also be used for 
other a 

= Joun CrosBie AITKEN ae ey | Hart-street, Cheapside, ceagen, 

in the ladies’ skirts or petticoa' 

3685. FARNHAM Maxwe tt Lyte, Aauthoen, France, “ A new po eens for 

ling, concentrating, and evaporating.”—A communication from 
Henri Storck, Edouard Hentsch, Auguste Hentsch, André Lutscher, 
all Fréderic Grininger, and Armand Decottegnie, Asnitres, near 








3687. Ropert Storr Best, Goole, Yorkshire, “ Improvements in the 
manufacture of the phosphates of soda and potash and chloride of 
ane: x in 7 manufacture of chemical manures and 
Neali ay we " 

3688. JosEPH pseientoter and James Cross.ey, Oldham, Lancashire, 
“Improvements in stench traps.” 

3689. epee te oy —-. ton-buildi 
proved coup! ‘or railwa: carriages.’ 
Clay Kibbe, San Francisco, California, U.8. 

3690. STEPHEN Lewin, Poole, D » a its in ploughs.” 

3691. Witt1aM Rosert Lake, South ton-buildi London, * Improve- 
ments in horseshoe nails.”--A communication from Albert Alden, 
Cambridge, Massachusetts, U.S. 

London, ‘‘ Improve- 








London, “ An im- 
”_A communication from Henry 








3692, Micnaet Henry, Floet-chamn 
ments in preserving and protecting ships’ cheating and other metal 
surfaces exposed to the action of sea water.”—A communication from 
Michel Leon Ehrmann, Boulevart St. Paris. 

3696. Tuomas Green, Phoenix Chemical Works, Ouseburn, Ly oo a 
Tyne, “ Improvements in the treatment of bones and other articles, 
and in apparatus for the same.” 

3697, Georce Tuomas WILLIAM GuTTERIDGE, Davies-street, Berkeley- 
square, London, ‘‘ Improvements in heads.” 

3698. ALFKED VINCENT NEwToN, Chancery-lane, London, “ Improvements 
in the construction of cutting pliers.”—A communication from Nathan 
Thompson, Brooklyn, New York, U. 

3699. Josern PaRKINs, Brewer-street, Golden-square, London, “ An im- 
proved construction of match-bo: 

700. ALFRED GEORGE Brookes, Chanesup-tane, London, “‘ Improvements 
in obtaining motive power.”—A communication from Giesbert Hoevel- 
mann, Barmen, Prussia. 

3701. Georce Kirr Wiyter, Wilton Villas, ay ed Bush, Middlesex, 
- Improvements in electric telegraphs.” — 6th December, 187: 2. 

3703. Freperick WILKINsoN, M in sizing, 
dressing, or preparing s or threads om woven fabrics of cotton 
wes other fibrous mate: , applicable also to colouring the said yarns 


3705. Martin Benson, South buildi 
in a machine for cl 
from William Wallace 
Heine, Silver Creek, New York,” U.S 

3706, Thomas RepmaY NE, Sheffield, “ Improvements in the construction 
of desks, seats, and music stands, applicable to the use of schools and 
other purposes.” 

3707. IstpoRE ALEXANDRE VacuEROT, Notting-hill, London, ‘‘ Improve- 
aoe in propelling vessels, and in the apparatus ur means employed 
B.. herein ” 

719. Curistorner Cross, Salford, L hi its in the 
“ manuli acture of velvets, velveteens, and other cimiier piled fabrics.” 

3710. JonaTuan TUxDAL, Glasgow, Lanarkshire, N.B., *‘ Improvements in 
jer cloth, and in the machinery or apparatus employed 

refor. 

3711. ALBERT ToLLER and ALLEN Saytu, Liverpool, “Improvements i 
and applicable to fire-bars. ~ — 

3713. Cuartes Burre.t, V ictoria- road, Holloway, London, and Tuomas 
Jostau PuLtix, Gracechurch street, London, ‘Improvements in the 
construction of carts for. distributing sandstones, ime, or any other 
similar material.” 

3174. Jouann Hetnricu Cours, Steinstrasse, Hamburgh,‘‘ Improvements 
in apparatus and brakes for facilitating the stoppage and re-starti 

carriages and other vehicles which have the wheels fastened, 








Ivmdon, “Improvements 
purifying ng middling.”—A communication 
nti A Porter Holcomb, and August 








of poh nee 
les.” 
37 15. ‘ae Joun pe Bese, Stanhope-street, “yy agen, 
“Improved a for raising and lowering carriage 
qutaiing + ae lower them. wa 
8716. Gronce ene aa. Midlothian, » #B. Mh a see ws in 
gyri ea rous bst. and for ui 
part or parts of which I ts are applicable to — 





generators.” 


aziz. Wituram Rae Witson Smirn, Glasgow, N.B., “Im rovements in 


3719. Gzonor Lams Scorr, Manchester, — in moulds for 
what are commonly called steel ingots 


1746. A. M. Crark, London, “ Steam pumps.”—A poem oA 
10th June, 1#72. 





a Davip ~~~" jun., Charlton-crescen & tenis, “ Improvements 
= = ore aa < bite 

3721. Joun Cuariin WILLSHER, G urch-street, London, ‘‘ Improve- 
ments in the construction of 4 


rc rs ‘hisilad 


3722. bay ay = Rosert Lake, S my a London, “ ~y p< 
men! lubricating shafting other parts ma- 
chinery.”—A pom any oom Edwin Faull, Melbourne, Australia. 


$723. Wittiam WILKINSON, Birmingham, and Grorcr Epwarp TaYor, 
ber nday mp on Birmingham, “Improvements in machinery or appa- 
ratus metals.” 


or casting 
ay 2 James TANGYE, - Ly ny “New or improved expansion gear 
en 
3725. RicHaRD — TAYLOR, on Mills, near Wellington, Salop. 
= an pant in machinery or apparatus for ventilating coal and 


3726. Joun Pannen CLaRKE, Moorgate-street, 
in water-closet "—Tth December, 1872. 
3727. ALEXANDER Henry, Edinburgh, Midlothian, N.B., “‘ Improvements 


in -loading 

$728. James Forster SHEDLOCK and James Joun Sueptock, Dudley- 
grove, Harrow-road, London, ~ Snmevesunente > in the pea of towns 
and districts, and apparatus connected therewith.” 

3729. Tuomas Epmeston, M: “a in 
used for manu facturing and finishing rivets, po meg headed a for 
screws and bolts, oe other similar fasteners, parts of the same being 
also y for stamping. or punching articles 
requiring a hole or rindent” 


an Wittiam Morcan Brown, 8 Duildi London, “ An 
cowl or aérial SS '—A communication from 
John Bruni 


t, 
= a Hit, Southwark, Surrey, “ An tmquoved tubular refrige- 


8734. wttan zy A+ JAMES + = ess, og “An tageeved | 
a) atus for sewage, cement, paper pulp, an 
other fluid or semi-fluid matters.” 

t's Park, London, “ Im 

telegraphs to be worked by air, steam, or 


8736. Wittiam = Ropert Lake, § eee earaphic ildings, i= jon, “an | fenin 
purposes.” —A comm 
a from Zalmon G. SS Kenashe, W. 

3738. Witt1aM TicHe Hamitton, Rathmines, Dublin, Ireland, “ Improved 
mechanism for wi the valves of steam and other motive power 
engines.” 

3739. Matcotm Witt1aM HILteEs, Gargreaves, near Leeds, Yorkshire, 
“‘ An improved construction of steam boiler.”—9th December, 1872. 
s768. MATTHEW —— and Matruew CHAMBERS, jun., Whitefield, 

hire, ** in apparatus employed in the sizing or 
filing of woven fabrics.” 

-_ a DE a Rue cee: la Fidelité, Paris, ‘‘ An improved appa- 


3734. Wittuam Key, "Gasworks, Dumbarten, N.B., “Improvements in 
gas retort settings.” 

3746. CuaRtes Harvey, Mill-street, Preston, L hire, ‘‘ Improve- 

ments in washing, wringing, and mangling machines.” 

747. Sam Menpew, Manchester, ‘‘An improved mode of packing bales 
of cotton and other fabrics.” 

3748, Witu1aM Henry Ptatt, ppt magee tom, Lancashire, ‘‘ Improve- 
ments in the construction of shuttles.” 

$749. Jonn Foster, jun., Beela Mills, Milnthorpe, Wostmensiond, 
“ Improved — for collecting and removing the refuse of 





London, “ Improvements 











3735. ALBERT JAYNOR, vements in the 


——— of automa’ 














3750. ALFRED Vume Newrton, Chancery-lane, London, “ Pen 
in setting and adjusting carbon points or aq rd tools.” — 


linder cond: steam pum epot epg in the 
y an ur 
cylinders See the water out 
we. p. e Sueme, London, “Pistons for steam engines, dc.”—Dated 10th 
‘ay, 


A metallic annular elastic is Py he — 
pressure 
sh pga in peat eta ey 
: ae “ e piston ee one = low being ou! 


1751. J. Ducomer, Paris, “‘ Steam gauges, ”"—Dated Lith June, 1872. 
This invention ist = an ar 











1g it of —— steam gauges 
pn a th diaph itt 
a small serving asa ax Mio the bands ¢ feo 
crank ar or a me other cord wound round the said arbor. The 


hand may be oe in the centre or eccentrically. Various modifications 
are made in the mode of mounting the various parts of the apparatus tu 
facilitate its construction and effect economy in the workmanship. 


1773. G. Weir, Glasgow, and J, Wein, Liverpool, * Safety valves.”—Daled 
12th June, 1872. 
In one arrangement the steam has access to a ional reduci| 
valve chamber, entering by one or more inlet ports in a — face, whic 
is also formed with one or more outlet ports leading to atmosphere. 
These inlet and outlet ports are in the same or a y =A are 
ordinarily closed by one plate or valve which is kept on its ap An the 
pressure of the steam in the such being in a 
proportion less than the boiler pressure. One or more common a 
valves are fitted to the chamber and are loaded to a pressure below the 
boiler pressure. The Second arrangement of valve is for cont: the 
outlet of steam required to be of a ure proportionally reduced from 
that in the boiler. In one «apy - an ay conical seated valve 
is cornected by a spindle to a piston recess in 
the valve chamber with L~ outer a of the piston in communieation 
—= the at or The piston is made 
maller than the valve. and the boiler pressure belag tted between 
the valve only until sufficient steam passes to make up the 
= lower pressure in the space or pipe d the valve. In « 
valve is made with a 


d modification isa fixture and 
cylindrical cavity to work on the piston, but the action is the same. In 
both modifications the = bd, and cavity in which it works ure by 
ference of the same The Third arrangement of valve com; 
in ble meng mee Leone ge Ay a be applied to the main or other 
steam pipe “ to or otber appara’ 

to pray of the steam being shut off much more rapidly than is 
Pea Oy erin pero hen an or other part of the 
apparatus is ruptured. The valve is constru like either of the two 

e described a« forming the second arrange- 

ment, but with the piston | larger in area than the valve and not open to 
the atriosphere. 


Wz, 2s. Sear.e, London, “ Ostaining motive power.”—Dated 12th June, 


This — specification describes a way of obtaining motive 
powet by means of moving bodivs of fluid alternately set in motion and 
arrested. 

1783. W. R. Lake, London, “* Rotary pumps and engines.”—A communication. 
—Dated 13th June, 1872. 

This invention may be considered as divided into two parts, one bein; 
the a ne Sana — 4 
other uses to which an engine may be applied. 














cation from Thomas Walter Baxter, in, Norfolk, 8.—10th pate my 1872. 
7 eats an ~>- Great Yarmou ik, “ ~ Py method 
shipp’ ipping screw prop ‘3, and in apparatus con- 
nected therewith.” 
3752. Joun ne 5 woe ), LONCHE, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in turbin: 
3753. THomas Howana, Oldham, Lancashire, ‘‘ An improved indicator for 
self-acting and other mules.” 
$754. WittiaM Tomas Harvey, Northgate-street, Chester, “‘ Improve- 
~ in the consuction of lamps for burning mineral and other 
3755. Henry Younc Darracott Scort, Ealing, Middlesex, “ Improve- 
ments in the treatment and utilisation of sewage water.” 
$756. Witttam Ticnhe HamILton, Rathmines, Dublin, Ireland, ‘‘ Improve- 
ments in machinery for cutting dovetails.” 
3757. Jonw MAactnTosH, Bayswater, London, and WIttiaM 
<1 “ Improved of p ng the human ay | 








from so! 
3758. CARL FRIEDRICH yo Middlesbrough, Yorkshire, ‘‘ Improvements 
in the manufacture of bricks, blocks, tiles, or other | e articles 


capable of being emplo; 
760. James Kine, JAMES 
Krixc, Moscow- terrace, Vv 
closets and commodes.” 

3761. ALEXANDER ALLAN, Scar 
ar ee en wee lath pports for varie 

lor steady P lorms, or su or varieus pur- 
on board ship. 

3762. STEPHEN a Union-place, Lambeth-road, Surrey, ‘‘ Im- 
provements in the manufacture of ornamental metal work, and in the 
machinery or apparatus employed therein 
763 RicwarD SMiTH Casson, Round Oak Works, Brierley-hill, Stafford- 

in furnaces, heatin d 


for building or other pu 
WELL Kino, and Tuomas all MAXWELL 
Park, London, ‘‘Improvements in dry 


h, Yorkshire, “ Pn meee in 








other Mn furnaces used in the manufacture of iron and 
naling --A communicativn from Pierre Adolphe Dormoy, Troyes, Aube, 

3764. Guones Som, Haddenham, Cumann, ti ‘cme in 
machinery used in draining land.”—11th December, 1872. 

3765. MATTHEW my map th Holborn, London, 

y or apparatus for boring rocks and such 
like hard kaso "-A communication from Martin Neucrburg, 
Kelk, near Cologne, Germany. 

3767. ge Curris, Marseille, Vouches- a —- * An improved 
am, mechanical k trough to the baking of 


3769. ty Vincent Hatcu, Huddersfield, semneines “ Improvements in 
magic lantern slide holders. 
ah yy Seam, Upper Sydenham-road, Bristol. ‘‘ Improve- 
apparatus for exhausting, forcing, and propelling air and 
= fuide! 


Inventions Protected for Six Six Months on the Deposit of 
Complete Specifica tions. 

3759. Georncre Hasettine, South buildi London, “An im- 
proved method of and apparatus for laying wood pavements.”—A com- 
munication from Edward P. Morong.—11th November, 1872. 

= Joun Bu.voven, A ~~. “« Improvements in ma- 

ery for and yarn, and in means or method of and 

it therefor.”—i2th December, 1872. 














appenes for u g waste 
3794. > KoerrcEn, Old Broad-street, London, “ Improvements in 
ers’ ovens.”—A communication from —. 


Kunstidter, Fabrikgasse, Pesth, Munguy. —l4th December, 1 
3818. Perer Fraise, Boul t des Paris, ‘An ,_—_ 
portable cooking apparatus. ”_1ith pm 187°. 








ABSTRACTS OF SPECIFICATIONS. 


The Abst those ished b 
Sollowing a racts are ty of the Comma ee from publ Yy 


Class 1 1.—PRIME MOVERS. 
Lacluding Fa Steam and other aay Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, ac. 


~— Re caanrarres, Paris, “‘ Heating pisos by gas.” —Dated 7th June, 


The a consists in burning in an unvarying volume the com- 
‘bustible gases ay my for heating furnaces by forcing them to pass on 
their egress from hearth 

—— in two 2, a partition not reaching to the bottom and nearly 

ol 


yan in thet level of the water in the two parts of the box. 
_ wn Tommasi, Paris, “ Pneumo-hydraulic motor.”—Dated 8th June, 


mis —_ relates toa means of giving to the Ae my of pneumo- 
a motors a tension double that which woul commu- 

cated to them by the h t <= the —. t pny ‘wher available, | 
When the tide rises a part 2 oes —y rarefied 
air, and when the tide falls ny put of — raretiod, air becom 

into i air, y ap d on the double 
that which it would have experienced > the simple effect of the weight 
of a column cf sea water of a height equal to half the total height of the 
tide employed. By this improvement the piston will a be in a 








burning or consuming smoke, and in Miers, employ: 
3718. Georce TipcomBE, jun., Watford, tutotomente in appa- 
ratus employed in the manufacture of paper.” 


to work as well when the tide is tee a as when it is falling under 





a pressure equal to a weight re mted by a column of sea water of a 
height the ame as the total height of the above mentioned tide. 


Secenate toe \tlected cha a distance from the 
distance at —S oe place. The result is ae 
by so shaping the circular casing as to form therein two cham or 
passages, one at the qetghey of 
ning and continuall — ncreasing in depth un! 
the circumference from which it started, its area 
area of the ie Case Oe SS Game & ee Was 
circular, the outer side forms the curve known as a spiral or helix. 
second or inner ype th pee age formed in the casi 
one, and between it and the centre of the circle it may conveniently be 
divided into two chambers, ene ot tao bei 
casing. This inner chamber is shaped in a similar man 
cbamber, but the curve of this inner chamber is made to run in the 
opposite direction to that of the outer chamber, and the area of this in 
until it is at least equal 
pipe in which it terminates. The eaid invention is also applicable by the 
substitution of air in of water for the purpose of a 
and rotary ventilator, and for a com: air engine. 
also makes use of the said invention for the purpose of transmittiny 
tnotion and mechanical power hag 9 medium of water by connect- 
ing the said improved water metallic pipes or — 
hose at any convenient distance wit ey pump (or any other suitable 
pump). 
1796. E. Kortino, Hanover, “ Condensers.” — Dated 14th June, 1872. 

To reduce the ey of val rod or apd water for prod Lae yay vacuum in jet 
condensers, a fix dle is placed in the water nozzle 
and renders the jet a are combined ; steam 

ing from the one to the other Ln pier in the first with a little water, 
the water gets greatly heated, and may be used for feed, the non-condensed 
steam passing into the second condenser to meet the water and produce 
vacuum, which is transferred through the first condenser to the 
If the first be a jet condenser the cold water jet is central (either solid or 
annular), being surrounded by the exhaust; the condensing nozzle has 
holes at its lower or it is cut or slotted for the non lensed steam 
to pass into the second condenser, the water jet passing the throat of the 
nozzle into the diverging tube, whence it escapes. Or the water may 

from the second to the first condenser, w! it is heated by the 
exhaust. The steam then passes from first to condenser, and the 
water from the second to the - a To cause jet condensers to draw up 
the major part of feed water the rod or spindle forms a nezzle en 
deeply into the condensing nozzle, and having a ay ee smaller than the 
throat of the condensing nozzle. ‘The central nozzle is connected with « 
high level reservoir or Foy forcing a jet ae the —- 
When a pump connected e engine supp 
the central nozzle can be connected with the steam 4 ©, the > by = 
intervening cock or valve is opened, so that the steam may rush through 
and draw up the water pat exhaust the air in the cylinder, and it is 
closed when the engine is started and the pump at work. may be 
two central ‘one inside the other, one connected with fresh steam, 
and the other with the pump or reservoir. 
1823 N. F. B. pe Cnopzko, Puris, “ Steam boiler and other Sarnaces.”— 

Dated Lith June, 1872. 

This re'ates to fixing two furnaces in proximity and shooting the incan 
descent fuel from one to the other, so yy the smoke and gases frum the 
first are consumed by the heat from the second, on to which they are 
defiected by a bridge. The furnaces are differently constructed, 


Class 2.-TRANSPORT. 

Including Railways and i Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vssels, Boats, Carriages, Carts- 
Harness, &c. 

1725. H. P. Hout, Leeds, “ Driving tram cars, &e.”— Dated 7th June, 

1872. 

For tram cars a separate engine is used, ted om four led 
whee's, and by an arrang ¥" 'y through the medium of a 
lever the inventor is enabled to couple the engine a car together, and 
at the same time transfer a portion of the weight of the car on w the 
enzine wheels, thus obtaining sufficient adhe ion with n engine of ome 
half the weight that woul berwise be necessary. For ord 
vehicles a menstioction of the same is used = a pair of wheels 

of the ord 

















driven from any retary of the engine by machinery, w! 
velucity of the fan is regulated by the 





through a closed metallic box — | 
n 4 relieving part of the weight of the a = from the lower side of the 
water. gases escape, bubbling at~ given pressure, through the | 


the fan is cooled by the feed water. Also a novel contrivance is used for 


I 


cylinder to dimini<h the friction. 

| engines. Means :f: also provided for con’ 
reversing gear by meaus of novel machinery from either end 
car, and , ning Ce ie et be let down to rest on the road 


the car the necessary going over points and crossings. 
1736. H. E. Lester, jun., Victoria Docks, Essex, “ Steering apparatus.”— 
Dated 8th June, 187: 
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w iether it is de8ired to revolve the drum quickly or slowly, the said 
+evolution being effected by means of the ordinary steering wheel or 
wheels fixed on the axle end or ends of the last named cogged whecl. 
‘the chains, after passing from the underside of the drum in opposite 
directions, are run on pulleys or sheaves to the tiller in the usual 
manner. A bell, gong, or similar alarum fixed on the framework of the 
wpparatus is struck each time the rudder is amidships or perfectly 
p serey A cramp is fitted to the latter for the purpose of taking above 
chains which obviate the necessity of unshipping tiller for alteration. 

1753. E. Gupert, Edinburgh, N.B., “‘ Signalling on railway trains.”— 

Dated 11th June, 1872. 

This invention consists of an improved construction and arrangement 
of the parts of electric and telegraphic apparatus, and their connections, 
fur the purpose of transmitting audible and visible signals between the 
servants or guards and enginemen in charge of railway trains, and of 
notice or alarm signals from the passengers in any compartment or car- 
riage to the said servants, and a similar signal when any carriage or part 
of a train breaks away from the engine or main train, and all of the fol- 


number of teeth by one tooth only, and one wheel is fixed, the other wheel 


being permitted to revolve, and carrying the second index. ‘The last 

named wheel carries a second pinion which i y= with a second pair of 

spur-wheels, one of which carries the third index, and so on for the 

remaining indices if there be more than three. 

we W. U. McBrine, Belfast, Antrim, “ Scutching flax.”—Dated 7th June, 
2. 


872. 

Ti.v u.vrous material is held by a groeved wheel and , first by one 

and then by the other. It is acted on by beaters on two revolving 

towards each other. The beaters are arran, as leaders and followers, 

and the material is struck alternately on either side. 

~ W. E. Gepce, London, “ Looms.”—A communication.—Dated 8th June 
872. 


The main feature of this invention is a novel arrangement and working 
of the cording of the loom, the actuating mechanism also differing from 
that of ordinary looms to adapt it for working the improved cording. 
‘The object of the invention is to unite the softness and suppleness of 
hand weaving with the rapidity of the power ay and thereby permit 


the shuttles, so as to avoid constant re-winding. Another improvement 
relates to a method of adjusting the tension of the under thread in 
Wheeler and Wilson machines. Another improvement consists in the 
a‘aptation of a shuttle to carry an under thread in what is known as the 
Wilcox machine, The shuttle is mounted on ok peng | carrier working 
on a horizontal pivot, and operated from a crank on the driving shaft, 

1772. J. Picken, Stewarton, Ayrshire, N.B., “‘ Scotch bonnets or caps.”— 

Dated 12th June, 1872. 

The bonnet or cap is made up by uniting pieces of a suitable woven 
fabric, such as the woollen cloths known as whitney or pilot cloths; but 
such cloth is taken prior to its being fulled or milled and dressed, and 
after the pieces are sewn together the honnets or caps are fulled or milled 
and dressed, and these processes have the effect of removing all appear- 
ance of the seams. 
ate W. Srvart, Wolverhampton, “‘ Window sash fasteners.”—Dated 12th 

une, 1872. 
provisional specification describes arrangements of widow sash 
fasteners - —— their being pushed back by an instrument passed 
h h the crack. 











lowing most facile character, but susceptible of 
The communication is entirely effected through one main line of wire 
throughout the train, having its core formed of one or more wires, insu- 
Jated in any ordin, manner, the permanent parts stretching along each 
carriage, being firmly soldered or secured in metallic coutact at each end 
to the fixed part of a duplex coupling socket piece, screwed to the upper 
outside ends of each carriage, for attaching the ends of the purtable 
coupling parts of the main line wire to, which are well protected outside 
by plaited strands of tarred hemp or other equivalent, and bave their 
ends inserted and soldered to metallic sockets with plugs or stems of a 
evlindrical form fiat on one side, which (in coupling the carriages and 
complete line of wire throughout the train) are inserted into a corre- 
sp nding end socket reciprocating part of the duplex ~— jiece, to 
which it is then fixed by around pin passed through both, this fixing 
pn being hung by a chain near the coupling for the purpose. Each fixed 
put of the duplex coupling has an insulated fixing screw and spring make 
and break “switch” on it, to which a wire is attached, conducting to 
earth through one or more of the axles of the carriage. The sliding socket 
part of the coupling is attached to the fxed part Sd a long square stem, 
aid by a slot and sliding pin connection with side blade spring and lateral 
catches, taking into corresponding rece in the square stem, which in 
its inward and outward positions respectively breaks and makes the 
connection of the main wire with the earth wire, so that the connecting 
of the coupling piece of the main wire and a carriage, or the breaking 
away of any part of the train, does the same respectively, and closes the 
short ae to each end, setting the alarm or trembling bells in action. 
The batteries, which may be of any well-known construction used for 
electric purposes, are placed one in each ordinary or slip van and on the 
engine, at each end of the train where the guard and engineman are ; 
one pole of each battery being connected by a wire to earth through 
one or more of the axles, while the other pole is connected to the main 
line wire through an improved combined arrangement of trembling alarm 
and signai bell, and galvanometer placed intermediately between the 
battery and a wire to the main line. A “silent,” or make and break 
spindle and handle, is interposed between the battery and a bell 
coil; while the terminal, connecting the galvanometer coil with the wire 
leading to the main line wire, has attached to it a simple commutator or 
spring “ switch,” which leads to esrth through a terminal and wire 
attached to it through one or more of the axles. ‘This combined signalling 
bell and gal ter are enclosed in a flat box screwed to a side of the 
van and engine, convenient for the operator to see the indicating needle 
through a glass in the lid, and turn the handle of the “silent,” and press 
down the knob and stem of the short circuit switch, both left outside the 
box for the purpose, and by which he can see at once if the instrument is 
working properly, and if the counections are complete throughout the 
main line and long circuit. The passengers signal the guard and engine- 
man by making the alarm trembling bell ring at both ends, which is 
effected by pushing in the central locking stem of an improved simple 
signalling and tell-tale dial and instrument, contained in a small round 
box screwed to the side of every compartment throughout the train. 
Each instrument his two terminals, one directly connected by a wire to 
the main line wire, unconnected with the other in the normal state of the 
parts when the long circuit is completed, while the other terminal is con- 
nected to earth through a wire leading to one or more of the axles of the 
carriage. The pushing in of the said central stem (against the power of 
a spring) allows a small make and break spring switch and catch com- 
bined to make the metallic contact and connection of the said two ter- 
minaland short circuit to earth, at the same time holding the stem in, 
and showing throuzh the glass lid, by a notice and change of colour on 
the dial, where the signal has been given from, so that the guard can 
come and attend to the notice and re-set the instrument by a small key, 
which, being inserted cr screwed in, relieves the catch switch, so that the 
springs bring all the parts to their normal position 

1758. J. H. Jounson, , “* Locomotive engines and carriages.”—-A com- 

munication.— Dated Wth June, 1872. 

This invention comprises as its essential features, First, a locomotive 
having two sets or lines of driving wheels, those on one side of the loco- 
motive being arranged to revolve independently of those on the opposite 
side ; Secondly, a locomotive having two sets of independent drivers, 
the wheels of each set being connected together by two sets of cranks and 
rods; Thirdly, the end drivers revolving independently of each other, 
and arranged between the wheels of a — truck ; Fourttly, a loco- 
motive or car frame composed of two pairs of longitudinal beams con- 
nected together, one pair of beams carrying the bearinys of one set of 
drivers and the other pair carrying the bearings of the opposite and inde- 

nmdent set of drivers ; and, Fifthly, a locomotive or car in which the 

rings of the axles are confined vertically to the frame in one direction 
rigidiy, and in the opposite direction by comparatively unyielding but 











. shock-absorbing material. 


1764. P. Kuna, L-verpool, ‘* Raising sunken vessels.”—Dated 11th June, 1872. 
According to the First part of this invention ships to be employed in this 
work are each constructed with wells or ages. These wells or passages 
pass from the deck downwards through the bottom or sides ; the raising 
chains or slings attached to or around the —- be raised pass through 
them. Secondly, the raising appliances consist of strong screwed bars, 
preferably two for each well or passage. @ screws are uperated by 
worms and worm wheels, and they are fitted with crossheads which carry 
the raising chains or slings. For conveni the ler engines are 








the e of a variety of articles which nseq of the 

rigidity of ordinary power looms have hitherto only been made by slow 

and costly methods. 

i76l. J. Farmer, Salford, Lancashire, “‘ Stretching, drying, and ‘ageing’ 
woven fabrics.” —Dated 11th June, 1872. 

This invention relates to an improvement upon the machine for which 
a patent was granted to the present inventor, dated February 23rd, 
1870, No. 527, and ists in an arrang t whereby the fabric is 
simultaneously dried and stretched or “ aged.” 

1766. W. Friern, Bradford, and P. Sairu, Keighley, Yorkshire, “Spinning 
an doubling worsted, dc.” — Dated 11th June, 1872. 

The improvements consist in dispensing with the guide eyes through 
which the fibre under process of spin ing or doubling passes on its way to 
the flye: cap and boboin; and in lieu thereof the inventors employ a 
narrow p’'ate of steel (or other metal) attached to the top board by oo, 
the said plate having a number of holes countersunk and corresponding in 
number to the number‘of “ends” under process of spinning or doubling ; 
a slit or passage from each hole or eye to the outer edge of the strip admits 
the end being readily placed with the eye. 

1767. R. W. Kenyon, Accrington, Lancashire, “‘ Healds for looms for weaving.” 
—Dated12th June, 1872. 

These improvements relate to the manufacture of loom healds or harness 
by the employment of hinery or hani They relate to and com- 
pose the manufacture of those known as single knot, which require the 
use of varnish or other adhesive matter to hold them in place when 








formed; and also to the — of those knownas double knot which 


retain their form without ; 
1769. J. Dupont, France, “ Producing filaments or fibres from plants.”— 
Datéd 12th June, 1872. 

This consists of utilising the family of plants known as typha but more 
particularly typha latifolia, so as to obtaiu therefrom filaments and fibres 
serviceable for many purposes in the arts. When dry after cutting they 
are freed from gummy, resi , and objectionable matter by maceration, 
washing, beating, boiling in an alkaline solution, or other like treatment. 
1790. J. Strupps, Manchester, “‘ Machines commonly called reels.”—Dated 

13th June, 1872. 

This invention ists in an arrang t for obtaining hanks of yarn 
or threads of definite lengths of equal tenision. 

1794. G. Hutme, Macclesjizld, “* Washable covering for floors.”—Dated t4th 
June, 1872. 

Felted cloth is pressed by passing it through heated rollers, by which 
great solidity and firmness is given to the cloth. The pattern is made to 
quickly penetrate the cloth, and a fine finish is given to the surface, 
plain or embossed with patterns partially or entirely sunk into the cloth. 


Class 4.-AGRICULTURE. 
Including Agricultural i. ee Implements, Flour 
8, &C, 
-_. * PEILE, Carlisle, “Reaping and mowing machines.” —Dated 11th June, 
irs 








The frame which carries the working parts is supported by the pole in 
rear of the wheel axle, its weight thus acting as a counterbalance to 
that of the pole. The cutter bar is adapted to the inequalities of the 
ground, or for Fag wo up laid crops, by means of a screw or lever mounted 
on the frame (the latter being jointed to the pole), an extension on which 
the said cutter bar is pivote’, so as to be readily raised or lowered by a 
lifting lever, and held by a pawl in any position. Other improvements 
relate to the arrangement of the wheel gearing, and to the means employed 
for throwing the latter in or out of action. Also, in reaping, the platform 
is worked from the main frame by a foot lever and chain connection. 

1707. G. A. TaTE, Wesst Hartlepool, Durham, ‘ Millstones or grinders.” — 
Dated 13th June, 1872. 

The substitution of metal in lieu of a portion of stone, constructed in 

such manner as to form a compound grinder of metal and stone. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pypes 
and House Fittings, Warming, Ventilating, &c. 
1788. J. Mitroy, Edinburgh, ‘‘ Constructing foundations, piers, quays, dc.” 
—Dated 13th June, 1872. . 

In eurrrying out the invention the structures are formed by sinking 
columns of circular or polygonal cross section, in contact with each other 
in single rows, or in two or more contiguous rows, such columns being 
made up of sections of concrete, brickwork, or stonework in the manner 
described in No. 2255, of 1870. The present invention consists principally 
in making the columnar section so that adjacent columns may interlock 
with each other. Thisinterlocking is vertical as well as lateral. In some 
cases each separate mass may comprise the united or conjointly made 
sections of two, three, or even four columns. Or the segments or sections 
of one tier or layer are disposed so as to “ break joint” with those of the 
tier or layer below. Weight ia applied by means of iron rings or annular 
weights cast of shapes corresponding to the tional contour of the 
— and so as to lie fairly and evenly on the entire top surface of 
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prop 
made disconnecting and employed to operate the said raising li 
1774. D. BALLARDIE, Glasgore, “ Holding railway carriage and other window 
sashes.” — Dated 12th June, 1872. 

This invention consists in arranging a small roller of a suitable elastic 
material, such as vulcanised rubber, in the side of the window frame, and 
in a position for the frame of the sash to bear on it, such roller having 
metal journals fitted to move in inclined slots in the sides of the cavity 
containing the roller. 

1782. J. M. Zamoyskt and W. Jackson, London, “ Constructing railway 
locomotives, &c.”— Dated 13th June, 1872. 

The purpose for which this is intended is to enable railway and other 
engines, in short all railway and tramway rolling stock, to traverse round 
the curves of railways with less friction than is possible with the present 
mode of fixing the two wheels on one axle, and which compels both wheels 
to revolve at the same rate of s' he present invention will allow the 
wheels of any engine and carriage to act quite independently of each 
other, and will do away with the great amount of friction on the outer 
rail of the curves on railways and tramways in an outward direction, and 
on both outer and inner rails in a horizontal direction, 

1784. J. Heap, Chorley, Lancashire, ‘* Door-fastener for railway carriages, 
dc.” —Dated 13th June, 1872. 

The feature of novelty in this invention is, in the First place, the chain 
and pin are dene away with, which in ordinary work get broken off and 
lost, for side doors of wagons, and require « man some time to fasten. 
By this invention the dour is pushed up to its proper place, when it 
fastens itself and cannot possibly get unfastened of itself, but by a slight 
blow upward on one of the gibs the door instantly opens; for coal or coke 
wagons it will be invaluable, or fur goods vans. 

1849. J. Imnay, London, “ Apparatus for working brakes in railway trains, 
&c."—A conmunication.—Dated 19th June, 1872. 

This invention relates to further improvements in brake apparatus de- 
scribed in a provisional specification filed by Javob Heberlein on the Lith 
April, 1872, and also in brake apparatus described in a provisional speci- 
fication filed by John Imray, as a communication from the said Jacob 
Heberlein on 17th May, 1872, According to one part of these improve- 
meuts, by means of a special catch apparatus brakes of the kind 
described in the specification first named above are put on or taken off 
by certain pulls of a cord, chain, or rods communicating along a train. or 

ut in such a condition as to be automatically pat on when a carriage 
pecomnes detached from the train or runs off the linc. Aud according to 
another part of these improvements brake apparatus of the kind 
described is adapted to tramway cars, so as to work wituout interfering 
with the ordinary brakes. 


Class 3.—FABRICS. 
Including Machinery and Mechanical rations connected with 
Preparing, Manufacturing Dyeing, , and Dressing 
Fabrics, &e. 

1717. J. Contone, Blackburn, Lancashire, and J. Situ, Clayton-le-Moors, 
Lancashire, ‘‘ Counting apparatus for hank-winding machines.”—Dated 

7th June, 1872. 
The inventors fix the unit-index of a counter on one end of a spindl 
which catrigs a pinion around the circumferences of a pair of spur hes 


ls, 


the said piniun being in gear with such wheels. The wi differ in 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 

1724. J. Cour, London, “ Breech-loading jsire-arms.”—Dated Tth June, 1872. 

This invention consists of improvements in the breech-loading rifle 
known as Green's patent breech-loading rifle, and for which letters patent 
were granted to the inventors, dated “tb January, 1871, and No. 49. The 
peculiarity of this invention is that the gun can be worked with greater 
safety than ordinary self-cocking guns, by reasons of its having a half cock 
bent to the tumbler, which can be used at pleasure by the means of a 
small lever on the outside, in the place where the cock is in ordinary 
guns. This improvement can also be used with an extra trigger or pro- 
jection from the tumbler, whereby it may be cocked or uncocked in the 
same manner as by the side lever. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

1726. J. Dorrecr, London, “ Apparatus for containing coal, corn, dc.”— 

Dated 7th June, 1872. 

This invention consists of a portable receptacle for coal and other 
articles, which are received at the top, and removed from underneath by 
an opening in the front of the box. 

1732. A. G. Speicut, London, ‘‘ Manufacture of collars, cuffs, shirt fronts, 
d&c.”— Dated 7th June, 1872. 

Strips of paper and textile fabric are cut of dimensions sufficient for two 
or more collars or like articles, sufficient margin being left for turning 
over. The textile fabric is laid with its glazed or outer surface down- 
ward. Adhesive material is applied on the upper surface ; the paper laid 
thereon ; the edges turned over, and pressure applied. The strips are 
placed in a rack or elsewhere to dry, and are cut into two or more collars 
or articles, the shape being also er by the same or another cutter. A 
box or frame with spring or adjustable sides may receive the articles 
while being cut. 

1734. W. R. Lake, London, ‘‘ Stair-vods, &c.”—A communication.-— Dated 
8th June, 1872. 

The said invention relates to a peculiarly constructed stair-rod and 
contrivance for securing and fastening the same. The said rod is made 
of wood, and is triangular in transverse section ; it is provided at its ends 
with metal plates which are secured to the rod on the upper side, or that 
side which forms the hypothenuse of the triangle, the said plates 
serving both as means for securing the 10d and also as ornaments for the 





same. These plates are formed to cover the ends of the triangular wooden’ 


rod, and have at their inner or lower side a projecting flange or foot. 


The inventor prefers that the flanges should have slots or openings made’ 


in them. For securing the said rod to the stairs he uses small 

screw hooks or bent pieces which are fixed in the angles or corners of 

the stairs. 

1762. J. Buomrie cp, Colchester, Essex, “ Sewing machines.” —Dated 11th June 
1872. 


The First improvement consists in the use of balls or tubes of thread in 


—, G. sae, London, “‘ Hats, dc."—A communication.—Dated 14th 
une, 1872. 

The invention relates, First, to an improved material, which is ob- 
tained by covering straw or other suitable plait with silk or other snit- 
able thread, chenille, or other suitable ornamental material; and, 
Secondly, to the application of the said covered plait for the manufacture 
of what is known as sewn ted hats, bonnets, caps, or other similar 
coverings for the head. 

1807. H. L. GueiG, Guernsey, “ Pianofortes.”—Dated 15th June, 1872. 

The invention relates to upright pianofortes, and to such horizontal 
ones as have the downward struck action. The sound) board is ex- 
tended beyond striking point through the whole width of the instrument, 
by diminishing the depth of wrest pin block, and —s it a plate over 
the extended part of the sounding board, such plate being also fixed to 
the bracings. And the main object of the invention is to prevent the 
vibration of this plate by backing it up behind without interfering with 
the action of the soundin; . A Second part of the invention consists 
in fixing between the belly bridge and the st plate a down bearing 
bridge, following the curve of the belly bridge, for the purpose of regu- 
—_ the pressure on the belly bridge on the sinking of the sounding 

rd. 


i 4 Class 8.-CHEMICAL, 

Including Special Cnemica and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1723. J. J. Harrop, Manchester, and W. Corset, Bradford, Lancashire, 
“Improvements in puddling iron and puddling furnaces.”—Datea 8th 
June, 1872. 

The features of novelty in this invention consist in the use and appli- 
cation of a blast of cold atmospheric air or a mixture of air and steam, or 
air and superheated steam introduced into a furnace through a tube or 
passage formed on or in the puddler’s rabble or tool for the purpose of 
oxidising the impurities in the pig iron. And in arranging two puddling 
furnaces together, so that one fire-grate serves for both, as and for the 
purposes described. 
om, F. G. Morton, London, ‘“‘ Utilising tin-plate scraps.”—Dated 8th 

une, 1872. 

This invention relates to the treatment of tin-plate scraps or clippings, 
in such a manner as to separate the tin from the iron, and to enable the 
products tin and iron to be utilised with greater advantage than hitherto. 
The tin products may be utilised for making paper foil. 

1743. O. Doven, Rheims, France, ‘‘ Utilisation of coffee.”— Dated 10th June, 
1872. 


The object of this invention is thepreparation of coffee by reducing it to 
an impaipable powder, and its agglomerations (as described in the 
provisional specification of which this is an abridgment) for constituting 
alimentary products for domestic, military, and other wants. 

1744. J. Lopae, Lydney, Gloucestershire, “‘ Apparatus for compressing 
Suel, &c.”—Dated 10th June, 1872. 

This invention relates to a peculiar combination of machinery intended 
chiefly for compressing blocks of artificial fuel, but applicable also to the 
making of compre: bricks or tiles and to the compressing of other 
substances into blocks. According to this invention it is proposed to 
combine together in one machine a rotary horizontal table provided 
with a number of openings or moulds for the reception of the fuel or 
substances to be compressed, and within which —_ or moulds the 
compressed block is formed. As the table revolves by a step-by-step 
ratchet motion the openings or moulds are successively brought accurately 
over a vertically moving block which forms the bottom for the time 
being of the opening or mould. This block is connected toa weighted lever 
which affords the resistance to the pressure which is applied by a plunger or 
sliding block worked from an eccentric on an overhead shaft. The degree of 
pressure may be varied by adjusting the weight along the weighted lever 
above mentioned. The revolving table is made hollow and connected with 
steam pipes for the purpose of heating the moulds or openings by surround- 
ing them with steam, whereby breakage from frost or other cause is pre- 
vented and a cleaner and nicer blockis obtained. After each block of fuel is 
compressed it is carried round in its mould as the table revolves under- 
neath another plunger or vertical sliding block, also worked from an 
eccentric, which plunger descends and forces the compressed block 
downwards on to an endless travelling band below. This band is driven 
by a ratchet motion which pauses and allows the band to remain 
stationary during the time a block is being deposited thereon. In order 
to prevent injury to the compressed blocks the receiving surface of the 
said endless band may be covered with wool, sheep skin, or other soft 
material. A sliding locking bolt with bevelled or tapered end is moved 
forward by a special cam into one of a series of holes or notches made 
round the rim of the table for the purpose of insuring the table being 
brought accurately into a proper position to receive the pressing plunger, 
and to hold the table firmly whilst the said plunger is at work, whereby 

idents to the hi = soe The cams and eccentrics are 
mounted on a separate cam shaft driven by gearing from the crank shaft 
of the — this cam shaft having «a fly-wheel of its own in addition 
to the ordinary fly-wheel on the crank shaft, whereby extra pressure is 
obtained. 
1745. M. Rar, Uphall, Linlithgow, N.B., “ Manufacture of fuel.”—Dated 
10th June, 1872. 

This invention consists in the manufacture of fuel from small coal, 
finely divided shale, or bituminous “ blae,” with, bituminous mastic or 
preparation of crude shale tar, and in a combined apparatus for drying, 
mixing, and pressing the same. 

1768. G. ANDERSON and J. Bucnanan, Linlithgow, “‘ Drawing retorts,”— 
Dated 12th June, 1872. 

This consists of a continuous or jointed metal rod or bar, or of a-ehain 
fitted with a plate or series of separated plates. It is placed in the retort 
before or during charging, remains therein during distillation, and is wlth- 
drawn when distillation bas been effected, bi ng with it the whole of 
the spent charge. 

1770. J. Biren, Lancashire, ‘* Manufacture of iron fand steel.”—Dated 12th 
June, 1872. 

Instead of the ordinary open ladle the inventor attaches to the cuastin 
crane a vessel or ladle lined with fire-resisting materials, and mouw 
upon trunnions so as to be capable of be’ tilted, firstly, in such a 
position as to receive the decarburised metal from the ordinary Bessemer 
converting vessel, and secondly, so as to run or tilt this metal on to 
metallic oxides or other suitable substances. It may be obvious to 
remark that this operation can be performed, although in a less converient 
manner, in the ordinary ladle, but the patentee wishes it to be under- 
stood that the distinctive feature uf his invention consisting in subjecting 
converted or nearly converted iron to the action of metallic oxides o other 
suitable agents by placing them beneath or amongst the converted or 
nearly converted metal as it is poured from the Bessemer_vessel, whether 
into an ordinary ladle or otherwise. & 
1771. H. SHanks, South Queensferry, Linlithgow, N.B., “ Drawing retorts.’ 

—Dated 12th June, 1872. 

The feature of novelty which constitutes this invention is, the employ- 
ment of an instrument consisting of a rod having a series ef “clats” or 
rakes bay om | in size from the mouth of the retort backwards, the clats 
or a ving perforations for allowing the vapours to escape there- 
throug! 

1795. J. Imray, London, “‘ Manufacture of iron and steel."—A communica 
tion.—Dated 14th June, 1872. 

This invention relates to the production of metallic iron sponge by 
reducing oxides of iron with carbon, to the conversion of the sponge into 
cast or wrought iron and steel, and to apparatus for the production of the 
sponge. The oxice of iron mixed with carbonaceous matter is 
through heating channels and retorts wherein zones of heating and cool- 
ing are maintained and whence air is excluded. The heating channels 
are so arrar that all parts of the material operated on are near the 
heating surfaces, and the material fed into them serves as a packer or 
stopper to prevent access of air to the retorts. The spo produced by 
the passage of the material through the retorts is withdrawn by slides 
arranged to prevent access of air. The sponge is converted into cast iron 
by carburising and melting in a cupola ; into steel by charging it into a 
bath of molten pig, or into crucible steel by pressi d melting it 
in a crucible with carbon ; and into wrought iro into a 











ng it an 
m by charging it 
bath of molten pig and puddling, or by heating it with suitable fluxes to 
a welding heat and alli a 
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76. S. B. Swrrn, Birmingham, and J. W. Wittans, Middlesbrough, 
“ Apparatus for smelting iron ores, dc.” —Dated 21st June, 1872. 

According to this invention the ores with carbonaceous matter and flux 
are charged into the blast furnace and reduced or smelted by the com- 
bustion of a mixture of inflammable gas and air introduced into the 
turnace through tuyeres, the inflammable gas being produced by passing 
steam over red-hot coke in heated vessels. 1n the tuyeres the gas meets 
and mixes with atmospherfe air by which combustion with an intense 
deoxising flame is produced. Coal gas or other gaseous hydrocarbon may 
be used in place of or in addition to the gas described. The process 1s 
applicable to the reheating of 1ren and other metals. Apparatus is de- 
scribed consisting of a distillatory apparatus for producing gas from solid 
carbonaceous matter und a generator for producing, by the acuon of 
steam on heated carbonaceous matter, the inflammable gas described. 
The distillatory apparatus is a compound returt composed of a series uf 
vessels arranged upon a central hollow trunnion or axis in the direetion 
of radii. he gas generated in the vessel is carried away by the hollow 
divided trunnion, which is furnished with valves. By the rotation of the 
compound retort, and the cbargivg and disch «ying of its several portions 
in i the facture uf gas may be made a continuous process, 
The generator consists of a series of vessels arranged about a vertoal 
hollow axis. The vessels are filled with heated coke, and the coke kept at 
the required temperature. By the passage of steam through the heated 
coke it is decomposed, and forms with the heated carbon a gaseous 
mixture which is conveyed to thefurnace. By means of a tuyere having 
an inner and outer nozzle. the former being adjustable and having a cen- 
tral pointed-rod, the required proportion between the air and gas enter- 
ing the furnace by the said tuyere may be determined, and a large or 
small flame produced. 
3737. W. R. Lake, London, “Clarifying and settling varnishes, &e.”— 

communication.— Dated 9th December, 1872. 

The patentee takes oyster shells, burns them well, and grinds them to 
a fine powder. He then grinds marble chips and dust to a powder also. 
These are thoroughly mixed together and thrown into a ve-sel contain- 
ing the liquid. The mixture is then allowed to stand forty-cight hours, 
during which time all the dirt motes and gum specks of the liquid are 
precipitated to the bottom of the receptacle, and a new and :mproved 
varnish or article is thus produced for the trade. 








Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic App er stus, 
Electrical Apparatus, and Galvanic Batteries. 

1740. C. A. Faure, London, “ Thermo-piles, dc.”— Dated 10th June, 1872. 

New forms of thermo-pile or battery and process ot putting parts 
together and new compounds or combinations uf metals. The elements 
are in short lengths of two different metais, alternately united zigzag- 
fashion at ends like jetters VVV joined together, jomed in a plane 
forming a ‘‘ band,” the joints being at each edge. Several bands with 
interposing non-conducting material over a part of the width constitute 
a “brick.” Bricks are built into a furnace or flue in which one face is 
heated the other cooled by air. A modification is contemplated in 
which the positive and negative eleménts are of « ditterent length, the 





shorter united to the longer away from the ends of the longer which 
project. Projecting ends at one edge are built into furnace, those at the 
other edge are surrounded by air or cooling medium, 
elements the nickel (of commerce) is used, or an alloy of nickel, 
tur the negative elements, iron or an alloy such as antimony and zinc. | 
Wires or strips are cut, to size, spaced by a spacing or gauging box, and 
held between bars with grooves to receive them, the edges being then 
soldered, brazed, or united. Sometimes the wires or strips cross each 
other and while held are cut to form bands; sometimes are unwound 
from rollers so as to cross each other. For electric current in large 
quantity wide plates are substituted for narrow plates or wires, the ends 
projecting beyond the interposed cementing or spacing non-conducting 
material. 

1742. C. A. Faure, London, * Applying electric currents to chemical decom- 

positions, dc.”—Duted 10th June, 1872. 

Ceils fitted with element plates und diaphragms for electrolysis, and 
supphed with oxides or materials for reaction and combinations 
1786. J. G. Rotts, London, “* Material for electric insulator.”—Dated 13th 

June, 1872. 

The gum or juice of the euphorbia tree is substituted for gutta-percha 
and india-rubber. When used as an insulator the gum or solidified juice 
is pounded in a mortar or ground ma drug mill or otherwise reduced as 
required, then dried and afterwards dissolved by asuitable solvent, and bard- 
ened by mixture with paints, or by the addition of shellac or other dryers. 
And to convert it into a vulcanite it is dried and reduced, and afterwards 
heated and mixed with sulj hur. It is capable of resisting the action of 
vils or fatty matters, also of acids and alcohol. 





Class 10.-MISCSLLANEOUS. 
Including all patents not found under the preceding heads, 
3601. G. Hasevtine, Lendon, “ Motor-apparatus.”—A communication.— 
Dated 30th Novenher, 1872. 
This said invention consists in combining with a train of gearing 
and # coiled spring certain novel devices for winding up the spring 


For positive | 





and fer putting on and stopping the power transmitted therefrom at 
pleasure. The said invention further consists in combining with the 
irame of a sewing machine novel and simple means for winding up the 
coiled spring, the winding device being certain, noiseless, and ser, ing as a 
luck to prevent the unwinding of the spring without the use of a ratchet ! 
wheel and spring pawls. The said invention also consists in a brake for , 
controlling the motion of the needle-arm of a sewing machine more easily , 
either to stop and start or regulate the speed. \ 
3603. G. Haseitine, London, ‘ Meters for gas or liquids.” —A communica- | 
tion.— Dated bth December, 1872. 

This invention is designed for use in measuring gas or liquids, and 
relates more especially to that class of meters known as diaphragm meters, | 
in which a central diaphragm 1s carried from side to side by the intlow | 
of water alternately upon each side through ports, the movement of the 
diaphragm through intermediate connections operating the valves to 
regulate the supply and the discharge. It consists mainly, First, in the 
employment of a projection of prismatic form attached to the yoke 
operated by the disc arms in connection with a corresponding apex upon 
the carrier frame which operates the valves ; Secondly, intheemployment 
of a pendant carrier frame for supporting the valve rods and valves ; 
Thirdly, in the combination of a central diaphragm with enclosing discs, 
the diaphragm being adapted to vibrate between the discs which are con- 
nected at their edges to the diaphragm, and the discs being adapted to 
move as one mechanism when operated by the diaphragm ; Fourthly, in 
the combination of a cast valve stem haviug valves of peculiar construe- 
tion with a divided valve chest. It further consists alsu in certain other 
combinations covering details of construction. 

3005. M. Benson, London, —A communication.—Dated 6th 
December, 1872. 

The invention relates to the class of lamps and lanterns known as 
tubular lamps, in which a tube ur tubes are used to convey air from a 
point above the level of the flame down to the burner, to support com- 
bustion, and thereby dispense with the ordinary draught chimney and 
prevent lateral currents of air from striking the tame. 

1718. T. TeLronv, Newcastle-on-Tyne, ‘‘ Bass and other brooms.”—Dated 7th 
June, 1872. 

The main feature in_ the invention is preparing snoods with double 
loops and with the ends under the bends, so that when the ends are 
at tight with the tuft between the loops a perfect binding is the 
result. 


” 
“Lamps. 








1719. W. 8. Hopuson, Wortley, near Leeds, “ Dressing and sinishing leather.” 
—Dated Tih June, 1872. 

This invention consists in the application and use.of an endless travel- 
ling belt or band carrying the appliances necessary for the above purposes, 
and with which the leather 1s to be treated, and sing round two 
pulleys so arranged that the belt can be always kept distended to the re- 
quisite degree. The appliances are placed in bearings on the belt, which 
slides under an extension of the framing, arranged to keep the belt 
always parallel to an adjustable table upon which the leather to be 
operated upon is placed. he above apparatus, together with the table 
and framing, can be arranged either horizontally or iuclined, the table 
being adjusted by screws. In using the machine the workman holds the 
leather on the table and directly under the revolving belt, so that the 
rollers, knives, or other required appliances (necessary for the above- 
mentioned purposes) upon it pass over and act upon the leather, one im- 
mediately after the other. 


1722 T. Gray, London, “ Treating vegetable substances.”—Dated 7th June, 
1872. 


The features of novelty which constitute the said invention are ‘the use 
of hydrochloric or muriatic acid and water in solution, for treating vege- 
table fibre fur the manufacture of paper. 

1728. J. Morris, Liverpool, “* Machines sor jsinishing printed sheets of 
paper,” —Dated 7th June, 1872. 

This relates to the patent No. 1746 (1858), and consists, First, in giving a 
vibrating motion to the whiting or powder container, so that such 
whiting or powder shall fall on the ink “‘ set off” un the rolls in a shower. 
Secondly, in enclosing the whiting or powdry matter in a bag made of a 
woven fabric, and in placing the said bag in the vibrating tai 


1729. W. E. Newron, London, ‘‘ Nocturnal telegraphic apparatus.”—A 
communication.— Dated 7th June, 1872. 

Nocturnal tel ph signals are producet! by a lantern or lanterns of 
peculiar construction, which are placed aloft on one of the masts of a 
vessel, and by means of shutters or discs worked from below the light 
is temporarily obscured, so th .t by alternately finisbing and obscuring the 
light signals are made which may be seen from a distance. 


1730. A. Mostey, Newcastle-on-iyne, “ Fere escapes."—Dated Tth June 
L7° 


1872. r 

The object of the invention isto produce a self-acting fire escape which 
can be worked with greater facility, and will afford greater protection to 
persons escaping from the upper flours uf houses vit ule, Lisa Lue fire escape 
ladders at present in use. 

1735 J. Mc. F. Gray, Bdinburgh, “ Apparatus for voting by ballot.”—Dated 
8th June, 1872. 

According to this provisional specification a voting cabinet is provided ; 
it is provided with turnstiles; within the cabinet are voting handles 
with counters in connection. The vuting handles are controlled by the 
turnstile in such mauner as to prevent over votung—wuen one voting 
handle is moved it locks, until itis replaced, the other voting bandles and 
also the exit turnstile. 

1741, H. M. Marspes, /illfoot, Yorkshire, “‘ Wool shears.”— Dated 8th June, 
1872. 


In constructing the bow with arib or projection, and connecting both 
sides of the shank with the blade as far as the stop reaches, a compound 
bow bein, the result naturally following. Improved blanks and method 
employed, and apparatus used in getting them out.of sheets. Improve- 
ments in the method emp vyed in reducing certain parts of such blanks. 
An improved applicativu vt machinery and apparatus tu the forging 
process, and method of procedure in developing the forged blank. An 
extended application of the fourth part of a former invention (recited in 
this accompanying provisional specification, as patented and numbered 
1981 (1871), and dated July 28th, 1871), together with the improvements 
constituting the Second, Third, and Fourth parts of this invention, 
to the ordinary mauufacture of sheep shears. 

1749. A.M. CLark, London, ‘‘ Lubricators.”—A communication. —Dated 10th 
June, 1872. 

This invention consists of an oil reservoir or chamber provided with a 
plate cover, the said cover having one or more wick tu with wicks 
therein, and one or mure openings in or round the plate for the return of 
the oil to the chamber. 

1750. C. J. Smiru, Northampton, ‘‘ Coupling f.r hose and other pipes.” — 
Dated 10th June, 1872. 

This invention relates chiefly to the coupling of hose used in connec- 
tion with fire engines, the object being to facilitate the connectivn of hose 
pipes, and to render the use of a wrench unnecessary, the luss and absence 
of which at a fire 1s of serious consequence. 

1755. J. Pottock, Lendon, ** Envelopes and postal wi appers.”—Dated lth 
June, 1872. 

The envelope or postal wrapper is reduced in substance in at least 
double lines within the outer edge or part to be caused to adhere to the 
body of the envelope, and the part between these lines is formed to be 
readily taken hold of, and when drawn upon to separate. For postal 
wrappers which may be opened by the postmaster or uthers the flap may 
be re-united by gumming or otherwise causing adhesion at that part. A 
ready method of reducing the parts of these lines is by perforatious. 

1756. W. Correr, London, ‘* Bow saws.”—Dated 11th June, 1872. 

By this invention the ordinary rigid bar stretcher is dispensed with by 
the introduction of a rising stretcher (by preference circular), through or 
over which is attached a tension bar adjustable by thumb screws on 
either end, the adjustability of the saw on the handles preventing the 
possibility of its falling out, and the elasticity of the frame preventing 
tracture. More than double the depth of cut can be effected by this saw, 
the operation of cutting being much facilitated, especially in regard to 
curves or fretwork. 

1757. 8. Cropper, London, “Ink fountains for printing presses.”—A com- 
municatiom.— Dated 11th June, 1872. 

The invention consists in the employment of an ink box having a roller 
mounted in one end At the bottom of this box is a plate fastened 
thereto at one end, the other part being formed to act as a knife to the 
roller, and a set screw is employed tu force it against such roller. On the 
axis of the roller is a ratchet wheel which is acted upon by a clawker 
canied by a lever also mounted on said axis, and receiving motion from 
any suitable part of the machine. 

1759. W. Eacott, London, ‘‘ Advertising apparatus.” — A communication, 
—Dated llth June, 1872. 

This invention relates to the combination of a disc plate or covered 
frame with the uave of the wheel of any kind of wheeled vehicle, in such 
a manner that said disc plate or frame will not revolve with the wheel, 
whereby advertisements of any kind, painted, , or otherwise fixed 
upon it, may be distinctly visible while the vehicle is travelling, aud no 
matter what point of the wheel’s circumference is touching the ground 
when the wheel stops. 

1760. W. O. Parmer, London, “‘ Signal lamp.” June, 1872. 

This invention relates to a very simple Trang’ t for 
raising and lowering coloured glasses within a railway or other signal 
lamp, and consists essentially in pivuting the levers carrying the glasses 
on a bearing or cock at the side of the lamp, the end of each of said levers 
being held outside the body of the lamp beneath a spring catch wheu the 
coloured glass which it carries is raised from between the light and the 
plain glass fixed lens, and being released by pressing back this spring 
catch when the coloured glass is to be used. 

1775. L. CRevissiER aad L. Lecamp, Reims, ‘* Cambering leather, leather 
cloth, &e.”—Duted 12th June, 1872. 

The characteristic features of this invention are the facility and rapidity 
with which two cheeks or side pieces are pressed together and aguin re- 
leased. and the simplification or smoothing of the creases or folds which 
are produced on the leather ur fabric. These improvements are effected 
by means of two parallel cheeks which camber or press the leather on a 
vertical mandril or thin former, which is provided with a spring for dis- 
tributing the power applied. The tightening or pressing together of the 
two checks and the loosening or releasing of the same are duced 





—Dated 11th 
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and in omploying fans within the layers of yarn formed by the yarn pass- 
ing from one cylinder to anoiber. 
781. A. McNetie, Leadon, “ Machinery for cutting or shaping wood.”— 
Dated 12th June, 1872.” 

This ae 4 to an improved ne ag’ t of y 
whereby wood can be cut to various irregulaf shapes according to pattern, 
and is more particularly applicable for making tue spokes of wheels, 

1735. H. A. Bonnevitws, London, ‘‘ Apparatus for secaring corks in bottles.” 
—A conmunicsteon,—Dated 3th Jane 1872 

This invention relates to a new and improved apparatus for securing 
corks in bottles, and consists of a cap counected laterally to a cuilar or 
ring surrounding the upper part of the neck of the Lbutile. 

1789 J. Browsine, “ Loudon, “* Photomet rs." —Vated 13th Jane, 1872. 

This relaces to apparatus fur measuring the intensity of light, aud con- 
sists uf a tube with an eye-hole and prisws urranged w retlect the light 
trom two flames th tin gius~es, 4“ mova ile w 7 
which is graduated to indicate the difference of brilliancy between the 
flames. A modificativn is referred to in this description. 


1812. J. H. Garey, Bast Weymouth, U.S., “ Cut nails.”"—Dated 15th June, 
1872. 


This invention consists of the following mechanism for feeding and 
pore | uver the nail plate or strip from which the nails are to be cut in 
cut nail machinery :—A mpeg sam supported in bearings and carried 
by brackets is capable of a prucating motien in a vertical le 
fuis cylin der has within it a second hollow cylinder capable of performing 
a rotary wotiun. The nail plate passes between guid s m tue tnuer 
cylinder, springs pressing the guides against the nail-pate. Au alterna- 
tung semi-rotation is given to the inner or second cyluider by means of a 
toothed sector worked by a rocking shaft, the said suctor gearing with 
teeth on the inner cylinder. By the motion of the sector the required 
motion for turning over the nail plate is given to the inver cylinder, 
The nail plate is held by a pair of tunga, the rud of which is released 
during the turning over of the nail-plate and gripped after the turnin 
over of the plate by means of a furk, the branches of which are ——— | 
and closed by a slide worked from the tvothed sectur. On the advance uf 
the hollow cylinders a nearly horizontal rod at the lower end uf tue fork 
strikes against the frame of the machine and advances the vail-plate the 
required distance between the cutters. After the cutting vt « natl blank 
the cylinders retire, withdrawing the nail plate trom the cutters, and the 
rod of the nail-plate tongs is released from fork. The pwil-piate is 
turned over, the tongs rod gripped by the fork, and the cylinders again 
advance the nail-plate to the cutters. 
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| THE IRON, COAL AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE IRON TRADE KEEPING HOLIDAY — CIRCULARS AS TO FUTURE 
PRICES—ANOTHER MEETING BETWEEN MASTERS AND MEN AS TO 
WAGES : How the matter now stands—THE IRON TRADE IN THE 
PAST YEAR: 7'he variation in prices—PIG IRON AND COAL: As 
to the past ; Respecting also the future — THE ENGINEERING AND 
IRUN FOUNDRY TRADES— Messrs. COCHRANE REDUCING WAGES— 
FAILURE OF AN IRON FIRM--A COLLIERY EXPLOSION IN NORTH 
STAFFORDSHIRE, 

THE iron trade in respect of its actual business is enjoying holiday 
this week. If at the close of that time the numerous inquiries 
that are now being made should result in the that are 
likely to flow from the inquiries being given out, then operations 
should be resumed with much autem. The future is, 
however, being rendered difficult to speak of with much confidence, 
owing to the action which, on the one hand masters tre taking in 
respect of prices, and that men on the other hand are pursuing in 
relation to wages. 

As to prices, Mr, Fisher Smith, the representative of the Earl of 
Dudley, has announced that future prices must be subject to 
negotiation, and Messrs Barrows and Sons have likewise issued a 
ci:cular in which they state that their prices must be those at the 
time of delivery. Other firms are adopting a similar course. The 
index, therefore, points in the ion of an early declared rise in 
the iron made by the first-class firms, 

As to wages, the Board of Conciliation have met again in Wolver- 
hampton om Monday, and the masters have made known their 
ultimatum. It is a repetition of last week’s offer as to the wages 
of the puddlers in the ensuing three or six months, being 12s. 6d. 
per ton. On these terms they will open their works on Monday ; 
and they have reason to believe that the men if they return to 
work on those terms may safely calculate upon a good steady run 
of employment for a few months to come certainly. Further, 
they have cause to conclude that if the men could only believe 
that such would be the case, then that they would readily accept 
the terms, which are the highest the men have ever Obtained. 
I'he committee of ironworkers who compose the Conciliation 
Board do not encourage this view, and have resolved upon holding 
a great meeting of the whole of the men who can be got er 
berore they express any definite opinion w the employers’ offer, 
would they pronounce to be insufficiently elastic. The masters 
maintain that they have displayed every desire to be conciliatory, 
inasmuch as whist they positively decline to submit the question 
between them and their men to arbitration, still they are 
realy upon one month’s notice before the expiration of 
either three or six months, whichever the men may choose, to 
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means of a small fly-wheel which works two toothed wheels mounted on 

screws Which effect the bringing together and the separating of the cheeks, 

betweea Which cuviled springs are fitteu, 

1776. T. A. Weston, Redgewood, Beryea, New Jersey, U.S., “ Digi rential 
pulleys.” —Dated V2th June, siz. 

This inveution is an improvemeut upon the differential pulley patented 
April 25th, 1859, Nu. 1083, and the vbject is to retain the chaiu in its 
appropriate position within the grvoved faces of the upper and lower 
sheaves more effectively than heretofore, and is as follows :—First, pro- 
viding the upper bluck with radial vibrating or oscillating arms pivoted 
upon the ends uf the central shaft. Secoudly, providing the lower block 
with a keeper or guide affixed to the frame side ur yoke vertically under 
the sheave and extending the grooved face of the keepers around the 
lower side of the pulley. Thirdly, making the casing of the lower block 
capable of partial rotation on the axle of the pulley, independent of the 
huvk and yoke. 

1779. R. McFartane, Rickmansworth, Hertfordshire, “Producing paper 
pulp from wood.” — Dated 12th June, 1872. 

This invention ist tially i bstituting high pressure steam 
obtaiued from a separate generator for the direct fire heat, or furnace for 
heating the boilers employed in reducing wood to a pup or halt stuff, 
‘the steam joints employed in connectivn with the above described bviler 
and steam generator are made tight by interpusing between the tlauges 
or junction surfaces a ring of vulcanised mdi-rubber or other suitable 
material, which is strengthened by having one or more rings of copper 
wire laced or imbedded therein. 


17890. W. E. Newton, London, *‘ Self-cancelling stamps, labels, &c.”—A com- 
munication.—Dated 12th June, 1872. 

This invention consists in the application and tion of trans- 
parent paper prepared with coal or other volatile oil and adhesive paste 
or mucilage, so as to make a self-cancelling adhesive stamp or label 
which caunot be removed and used a secund time without its being de- 
face 
3759. G. Hasetrine, London, “* Wood p 

Dated 11th Decenber, 1872. 

The patentee first puddles the foundation or bed of the pavement, and 
gives to the latter a tirm bearing by applying water to the said founda- 
tion after the blocks have been laid, and the channels or spaces between 
them partly filled with gravel. And he afterwards rams the filling and 
blocks with an iron blade. He uses a flanged parting strip in laying the 
paving blocks. 

3770. J. Buttoven, Lancaster, “‘ Sizing and drying yarn, &c.”—Dated 12th 
December, 1872 

This invention relates, Firs‘, to further improvements in the reels, 
compused of a series of steam pipes for drying yarn, for which letters 
patent were granted to William Lancaster, and to the eae | applicant, 
dated the 6th day of March, 1872, No. 683. Now this invention consists 
in the employ t of imp: d reels of steam pipes and apparatus con- 
nected therewith, and in the arrangement the yarn, whereby the 
patentee is enabled to apply his improved reels under the multiple layers 
of yarn, and thus dispense with the use of steam chests and pipes, and 
as the heat arising from such improved reels is not dispersed and wasted, 
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Thirdly, in removing the powder coated ink ‘‘set off” from the rolls by 
take-off buffing rolls made of a number of discs of calico or woven fabric 





bound together on a spindle by end clamps. Fourth'y, in employing 
juiating or other biush.s to keep the buffing 10's c.can, 


pted by the layers of yarn, and by the fans compelled to 
pass through the yarn about and above the ree! Another of the im- 
provements consists in mounting across the periphery of the ordinary 
steam dyeing cylinders of such machines a nuw!cr ot rods or stays, soas 
to prevent actual contact of the yard with Une surface of the cylinders, 


and with the men any propvusitions affecting the 
trade that they wish to bring forward for the regulation of the 
trade thereafter. The men want the prices of the six mon’ 


ending with the close of this year to regulate the w in the 
first half of next year, or the question adjusted by arbitration. 


The masters’ reason for declining the alternative is the failure of 
the ironworkers in the North of England to observe the award of 
their arbitration directly they found that the South Staffordshire 
ironworkers, by the last arrangement made in this district, were 
to receive higher wages than they were themselves getting under 
the award ot the arbitrator in their own district. 

We are inclined to think that the men will resume work next 
week on their masters’ terms, and that if they should not begin 
with the opening of the week, then that they will commence after 
merely a few days’ play, only too thankful that there is once again 
a probability of their having a few months’ regular employment. 
Throughout nearly the whule of the past two months there are 
few who have been kept on more than half time. 

We have now pode through a very fitful twelve months, such 
a twelve months as there are few manufacturers, other than those 
engaged, perhaps, in the making of shee. iron, wish to see repeated, 
however gratifying this periud may prove to the colliery pro- 
prietors in particular, whose harvest in 1872 must have been 
something enormous, Staffordshire bars in December were £10 
per ton, and most of the other descriptions were in the same pro- 
portion. The tendency, however, in respect of sheets was to 
exceed the customary proportion of 30s. between singles and bars, 
for certain makers were requiring £12 for singles when bars were 
at £10. Leading customers were not in December last es 
‘tinished iron with freedom at an advance of £2. Upto Mi 
in 1571 bars had stood for two years at £8, between Michaelmas 
and December they ran up rapidly to £10, at which they stood 
when the year closed. Buyers were disposed to believe that so 
rapid an advance could not be sustained, and they withheld their 
orders. This was so in a marked degree in respect of the foreign 
customers, who, replying to the inquiries made by their agents on 
this side, forwarded instructions that the placing of their orders 


should be delayed. Notwithstanding this ironmasters were not 
to be moved, and first-class houses having enough specifications in 
hand to carry them into 1872 were to book orders even 


at £10, They prepared to leave prices to abide the issue of the 
quarter day in the middle of January. After that juncture bars 
were not to be had from first-class houses at under £11, Our 
readers are tolerably well aware how this £11 attained by quick 
stages the quotation of £16. The goose was, however, ere oy 
By two falls each of £2 bars were brought down to £12, at 

they wt stand. The rise in wagered all 
hel ag en | tion whi 
= of 1871 went on developing itself 
Staffordshire bars were quoted at £16 at the works, singles were 
quoted £21 and £22. With the return of bars to 112 cheets had 
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fallen to £14. From this point they fell, and now stand at the 
we in respect of bars, that they occupied exactly a 
twelvémonth ago. : 

At the present moment the proprietors of mills and forges 
occupy a relation to the market approximate to that which they 
held in December last year. They are now, no more than they 
were twelve months ago, prepared to enter into a orders at 
the present quotations, Xt ther these are, as we have shown, 
£2 above those of December, 1871. It is true their books are not 
so well filled with orders, but they will not experience surprise, if 
after the quarter-day meetings to be held three weeks hence, it 
should be found that, as it was found in January this year, iron is 
worth another 20s. per ton. Hence they are now accepting orders 
for only small quantities at present quotations, 

The similarity between December this year and December last 

ear does not, however, hold in respect of purchasers. Whilst 
ast year they held off, this year they are coming forward with 
Secoleins Last year they thought that the quotations of that 
period could not be maintained, this year they believe that 
higher prices than will now be taken will be demanded as 1873 
opens, 

The firmness of the quotations of finished iron makers is much 
influenced by the continued very high prices of fuel, and by the 
apparent determination of the makers of pig iron to maintain a 
high range of prices, In December last year all-mine pig iron of 
Staffordshire had risen from £4 17s. to £5 and over; it is 
now quoted at from £6 to £7, and cinder pigs are from £4 10s. to 
£5. Pig iron quotations were higher than now by £2, when bars 
were £16, but the present range is that which prevailed when bars 
were £14. And this fis the case notwithstanding that between 
now and December last year there is a strong contrast in respect 
of the pig iron purchasing market. Last year consumers of pigs 
had reduced their stocks to a very low level, and they were 
pressing makers to deliver, but they could not get the quantity they 
wanted with sufficient punctuality. This remained the case as long 
as the price of finished iron kept rising. Directly, however, that 
the tide began to ebb deliveries of pigs were in excess of consumers’ 
requirements, The blast furnace proprietors in this part of the 
kingdom at once began to blow out, and there are now more than 
a dozen furnaces out of blast that were producing iron a twelve- 
month ago, Thus the makers have put themselves in a position to 
demand present prices with much firmness, Before the revival 
which we are now experiencing, and which set in hardly ‘three 
weeks ago, pig iron could not sold even at 10s., and in 
some cases even 20s., below prices that are now resolutely 
demanded. Nor will blast furnace proprietors be more ready to 
meet customers’ views when they have again put in the furnaces 
that they now have standing. But no steps will be taken to 
increase the output of pig iron until it is manifest that the demand 
for the finished article is such that good prices are certain to be 
obtained for raw iron. The expenses of pig iron making are 


* unusually heavy owing to the conspicuous advance in the value of 


stone and fuel, together with the great increase in the working 

expenses, by reason in particular of the progress of the short time 

movement even when wages have been not at all or only slightly 
van 

The engineering and ironfoundry branches are in quiet but 
steady operation, notwithstanding that all the firms are in a posi- 
tion to take nfore orders, and there is slightly more business doing 
now than at the close of February, but customers are holding back 
their orders, and those who would give out specifications of con- 
siderable value are unable to place them at current rates. Higher 
quotations are being anticipated upon every hand. The makers 
cannot supply themselves either with pig or finished iron at the 
prices available a month ago, and the position that in this respect 
they occupy is almost certain to become less in their favour a few 
weeks hence than at the present time. Messrs. Cochrane, of the 
Woodside Ironworks, who are ironfounders and engineers of con- 
siderable repute, are effecting a reduction of 10 per cent. in the 
wages of their foundrymen, who for some time past have been 
receiving that proportion above the wages scale of the foundries 
throughout the district ——s 

This part of the kingdom can hardly be expected to escape its 
share of the commercial failures which itis being pointed out 
occur most frequently at the end of the year. Persons conversant 
with the leading business affairs of this district have been recently 
aware of difficulties surrounding the trade position of Mr. John 
Penzer Haynes, of the Tividale Sheet Mills and Globe Ironworks, 
Rowley Regis. With the view of preventing that which has now 
ow there was an attempt to work the concern as a joint- 
stock company, but the information that had got afloat prevented 
the of the sch It has become inevitable for Mr. 
Haynes to file a petition. This he did last Saturday in the Dudley 
County-court, ¢ liabilities are set down at about £20,000, and 
the assets at perhaps £8000, but the latter are not yet accurately 
known. Meanwhile a receiver has been appointed, and the first 
meeting is set down for the 4th of January. 

To the inundation at Pelsal], with the loss of twenty-two lives, 
and the breaking of a draw chain at Dawley, which caused eight 
deaths, we have now to add the further loss of eight culliers by 
explosion at the colliery of Messrs. Stanier and Co., at Silverdale. 
The accident happened at eight o’clock on Saturday morning, in 
the part of the workings where only twenty men were employed. 
The fire issued from the mouth of the shaft, and men sufferi 
from the inhalation of after-damp were restored by the use o! 
electricity. No explanation of the ignition is yet forthcoming. 
Safety lamps were used in the pit. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent). 


Tue CHRISTMAS HOLIDAYS: REPAIRS AND STOCK TAKING—PRICE 
OF IRON—THE STEEL TRADE: General remarks and prices— 
PRICE OF COAL AND COKE—THE BakNSLEY Gas ComPANy: A 
reduction—THE STEAM COAL AND HOUSE COAL TRADES —CHANGES 
OF AND NEW COLLIERY UNDERTAKINGS— YORKSHIRE AND DERBY- 
SHIRE PIG—FILES—THE SAW TRADE—ENGINEERING, HEAVY, 
AND MINOR TRADES, 


Ar the time of writing (Tuesday) the works are being closed for 
the Christmas holidays, so that there will be in some departments— 
indeed in most of them—be nothing doing until next week. The 
interim is st turned to advantage for repairs of machinery, 
furnaces, and other working parts, and in many cases for me 
taking also. Ly the time these are completed those establish- 
ments which have plenty of orders on hand will be quite ready to 
resume work, more am in all probability than a great propor- 
tion of the workmen will be. In the minor trades of the town it was 
formerly customary for several weeks’ holiday to be kept at 
Christmas, but of late there has been a disposition to di ip 
with as many holidays as possible, always excepting the inevitable 
‘Saint Monday.” whose anniversary is so strictly kept as a 
holiday by the bulk of the operatives. 

Tron is somewhat steadier, and makers, as well as merchants, 
are indis: to enter into long contracts save on slightly improved 





terms, Russian brands are in plentiful supply at current rates, 
ranging from £12 to £14 per ton. The steel trade continues in a 
fairly prosperous state, a 


many benny dr nat orders having 
recently come to hand. It must, however, be borne in mind that 
fuel and other materials have so materially increased in price that 
profits have been reduced for general entices toa minimum, Bes- 
semer i are to be had at from £11 to £12 per ton, and common 
cast steel £15 to £15 10s. Best cast steel and tool steel necessarily 
realises higher prices, varying according to the shape the article is 
made to assume under the hammers, 

It seems evident that unless the price of coal and coke be re- 
duced before long steel manufacturers will be compelled to put up 
bad mao in all minor, and as many large, transactions as possibl 
in order to level up their profits to a fair percentage, It will 





readily be understood, nevertheless, that some of the steel houses 
are netting very large profits, chiefly owing to their having fortu- 
natel; joe timed pF me oy | and coke to fall cae uw 
which were entered into when those articles were at som 

like their normal prices. ~- 

A solitary exception to the universal rule is to be recorded in the 
ease of the Gaslight Company, which during last week 
found it advisable to reduce the price of breeze coke, the stock 
having accumulated to some extent. In some instances I hear of 
South Yorkshire coke being supplied at slightly easier rates, but 
the reduction is by no means general, and, unfortunately for the 
Sheffield manufacturers, does not largely affect them, seeing that 
their supplies are not universally drawn from the South Yorkshire 
district. The steam coal tradeis fairly good, but at many of the leading 
collieries in the locality large stacks are accumulating near the pit 
mouth. House coal, particularly the favourite Silkstone, is in 
rather better demand, and more is being sent to London. Several 
colliery undertakings near Barnsley are changing ownerships, and 
three or four new pits are on the point of being sunk, mostly to the 
lower or Silkstone bed. 

Yorkshire pig iron of the best known brands is very firm, and 
the ‘‘ Ayresome,” Beeston, Farnley and Leeds, Milton, &c., makes 
meet with an improved inquiry at the rates previously quoted. 
—— pig also maintains its position, a good deal coming to 

effield. 

The file manufacturers are doing a good stroke of business, some 
of them being content to stock pretty largely in anticipation of the 
opening of the Russian and other spring trades. 

In the saw trade a trifling diminution of activity is discernible, 
but the falling off is not of a serious nature, and will doubtless be 
fully made up after Christmas. “ 

The engineering and heavy trades are in a state of steady pros- 
perity, and the minor industries have, as a rule, encouraging 
pros: 


NOTES FROM SCOTLAND. 
( From our own Correspondent.) 


GLASGOW IRON MARKET: Another rise in prices—DIMINUTION OF 
STOCKS AND DECREASE OF PRODUCTION—SHIPMENTS AND IM- 
PORTS—THE SCOTCH IRON TRADE OF 1872 COMPARED WITH THAT 
OF THE TWO PRECEDING YEARS—ANXIETY ABOUT THE FUTURE 
—THE COAL FAMINE IN THE WEST OF SCOTLAND--GREAT 
DEARTH OF FUEL IN GREENOCK : High prices of coals and demand 
Sor rubbish—EviL COUNSELS AND STRIKES AMONG THE MINERS 
—THE COLLIERY MANAGERS AND THE MINES REGULATION BILL 
. — OTHER TRADE NEWS. 

ANOTHER extensive advance has taken place in the price of 

warrants since last week, and business has been more active than 

usual. At the date of my last letter the average quotation was 
110s., but an advance has since taken place almost daily, and now 
the res are 124s. and 125s, The stocks have m much 
diminished by the small production, and it is by no means certain 
that prices have attained their maximum. A great deal will 
depend upon whether consumers and shippers will give or keep 
back their orders at this particular juncture. The demand 
for home consumption has been materially affected by the 
late derangement in the market, and still more so by the 
present strikes, so that a much.smaller supply than usual may 
suffice for immediate necessities. Still there are those who must 
have the raw material at almost any price, and their orders will 
probably be sufficient to keep up the prices in the meantime. The 
prices of makers’ iron ate so very irregular that quotations car. 
scarcely be given with accuracy. It should be stated, however, 
that they have again risen during the week, and the principal 

No. 1 brands are set down at about 130s. 

The shipments during the week show an increase on the corre- 
ponding week of last year of 1816 tons, but they are 4755 less than 
those of the previous week. The imports of Middlesbrough pi 
iron at Grangemouth for the week ny 21st December amoun 
to 750 tons, being 20 tons less than in the previous week, and 420 
less than in the co nding week of last year. 

The official returns of the Scotch iron trade of 1872 have not yet 
been issued, but enough has transpired regarding them to show, 
that although the demand has certainly not diminished, however 
much it may have increased, the production has been gradually 
decreasing for a period of about three years. It appears that 
the production in 1872, speaking roundly (for this must be done 
until the official figures are issued) is 100,000 tons less than in 
1870, and but 60,000 less than in 1871. While this has 
been so the home oe es a has been ~ gg larger than 
last year, though considerably below that of 1871. It should also 
be noticed that the consumption in foundries has increased, while 
in malleable works it has decreased. The exports this year will be 
about 250,009 tons under those of 1870, and about 40,000 less than 
in 1871, but still the home*consumption and exports together have 
exceeded the production by considerably over 400,000 tons, so that 
during the year stocks must have been very much reduced. The 
following returns will show that this has been the case to a very 
large extent. The stocks were in the respective years :— 





1872. 1871. 1870. 
In Connal'sstores .. .. «+ «+ «+ 109,000 .. 359,860 .. 394,520 
In Firth and Clyde Canal Co.’s stores.. None .. 12,865 .. 16,185 
« «+ 120,000 .. 117,275 .. 254,295 


At makers’ works .. .. «. 





229,000 490,000 665,000 


The stocks, therefore, at the present time are 436,000 tons smaller 
than at the end of 1870, and 261,000 less than at the close of last 
year. Whatever has been the effect of this upon the pockets of 
speculators (and it is believed some people have lately been making 
little short of fortunes), it is easy to see that it has been damaging 
to the general trade of the country. It is not a bad thing in itself 
that stocks should be drawn from the stores, but it is a source of 
uneasiness that they should be drawn upon without any corre- 
sponding compensation in the way of i d producti The 
candle has for some time been burning at both ends, and the result 
must be either that it will soon be consumed altogether, or its 
value will be so enhanced that those greatly in want of it will not 
be able to purchase. 

Serious fears are now beginning to be entertained that iron- 
masters, speculators, and miners, among them are rapidly strang- 
ling the general prosperity of the trade in their struggle to make 
the most of their several positions, However, the future may 
be left to disclose itself. 

In several parts of the West of Scotland the coal famine con- 
tinues, although ~— are now more regular than they were a 
week ago. The townof Greenock appears to have suffered most from 
the dearth of coals, and a number of the sugar refineries and other 
public works have either been stopped altogether or put on short time. 
So great have been the privations endured by the poorer section of 
the inhabitants, that the provost of the burgh and a number of 
the more influential townsmen have been purchasing coals and 
selling them to the people at wholesale prices, which are after all 
considerably higher than the retail price was a morth ago, This 
course has given offence to some of the —— dealers in the 
town, but it must have benefited a large number of the people. 

As the colliers are nearly all on strike, and very little coal is 
being lifted, coalmasters cannot now complain of accumulations at 
the pit heads. On the contrary, rubbish that had been lying about 
for years, and eye were! ae it a - = a 2 
being rapi id of at prices scarcely inferior ose whi 
poe oe Lady SN ed ng f 

In the eastern coal district of Fife, where the most of the miners 
are at work, it is found well-nigh impossible to meet a tithe of the 
demands for coals ; but still some of the workmen are talking of 
reducing the working days to four per week. In fact, resolu 
to this effect have been passed, and the change fixed to take place 
on the Ist of January. The shipping and export trades on the 
east coast are unusually active, 








In my last letter I informed you that at a conference of miners’ 
delegates in G w Mr. Alex. M’Donald, the chairman of the 
Miners’ National Association, had counselled a ag of modera- 
tion on the part of the men, advising those of them whose 
had only been reduced 1s. per day to.return to their work. The 
ee agreed to this course, and their action was subsequently 
confirmed by meetings of the men. But since that time the men 
in the Wishaw and Motherwell districts have fallen into evil 
hands and adopted the unwise ls of a person named 
Malcolm; around whom they have rallied as a leader. 
Where he will lead them in the end is doubtful, but 
the immediate result of his advice is that most of the 
men are on strike, and have resolved to remain out 
until they receive 10s. a day. An ugly feature of this new 
movement is that intimidation is agreed to by the men at their 
meetings, and carried out in the most barefaced and unblushing 
manner. The following isa specimen of the kind of resolution 

dopted at a ting in Wishaw on Tuesday :—‘‘ That every man 
present go out on Wednesday morning and meet the men on their 
way to their work, and ‘advise’ them to go home to their beds.” 
Messrs. Merry and Cuningham’s ironstone and shale miners at 
Johnstone have applied for an advance of 1s. per day to their 


wa 
The Dumbarton ironmakers have been promised a reduction of 
their hours to 51 at the commencement of the year, and a general 
strike has thus been averted. The colliery engine men at the 
principal works in the Wishaw district have received notice of a 
reduction of their wages, which they have resolved to resist. 


—o——oe: 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

GREAT MEETINGS AMONGST THE COLLIERS AND MINERS: Mr. 
Mundella at Merthyr Tydvil—His suGGESTIONS[TO0 THE MEN— 
DovuBTFUL TACTICS—THE MAKE OF RAILS—COAL TRADE AND 
PRESENT PRICES: Highest sum quoted—THE SovuTH WALES 
COLLIERY PROPRIETORS AND THE MINES’ INSPECTION AcT— 
THE BAIL BUSINESS OF THE WEEK—COLLIERIES CHANGING 
HANDS-—THE BRECON RAILWAY BOUGHT BY THE MIDLAND. 

MATTEBS are approaching a crisis in South Wales, and before my 

next letter its character will be known. Large meetings have 

been held at Merthyr Tydfil this week, and in addition to the 
presence of Mr. Mundella, M.P., 200 delegates attended from all 
rts of the coal and iron districts, and yave in their reports. 
he majority a. oe were positive naa to arbitration, 
and gave anything but an encouraging picture of future prospects. 
On Meminy Mr. Mundella st mand a very large oeulie at 
the Drill Hall. The chief point of his speech was excellent 
counsel to the young men amongst the miners to refrain from 
hasty and thoughtless acts, prompting the men to abstain from 
strikes and to seek redress and rectification of any cause of com- 
plaint in arbitration, and finally, after an able appeal, a scheme 
was suggested which Mr. Mundella thought would meet the 
matter. Some months ago the men had given notice of an 
advance ; now the masters had given notice of a reduction. He 
proposed that both should withdraw their propositions, and end 
the dispute amicably. Mr. Macnamara and Canon Jenkins have 
been deputed to bring this before the masters. do not claim 
superior judgment, but it is my impression that the masters 
understood the claim for advance was unconditionally withdrawn 
some time ago. This step on the part of the amalgamated union 
will take them by surprise. : i ; 
The make of rails is Santi tesneaing, Trade is evidently 
looking up, but the depression been great, and there must be 
some months of activity before the ironmasters will recover lost 


und. 
or Tellefsen and Co., Cardiff, quote coals as follows :—Rhondda 
Merthyr smokeless steam coal, large colliery screened, 20s. per ton; 
Hirwain upper four feet smokeless steam coal, 19s,; Will's 
Rhondda Resolven, 18s. ; No. 3 Rhondda, 17s, 

The highest price reached during the late coal fever was 30s., 
and in some special cases 32s. The South Wales colliery owners 
have named Mr. T. Nixon, Mr. G. Elliot, M.P., Mr. D. Davie, Ocean 
Collieries, Mr, D. Davis, Blaengwaun Collieries, Mr. R. Fothergill, 
M.P., to represent colliery owners as a board for the examination of 
all colliery managers appointed under the Mines Inspection Act, 
January, 1873 ; and an order that managers and mining engineers 
should be properly represented at the board, Mr. Wm. Adams, 
Mr. George Brown, Mountain Ash, Mr. W. T. Lewis Mardy, and 
Mr. Foster Brown were added to the board. ‘Those conversant 
with the coal indu of South Wales will see at a glance that 
the board is admirably formed, and will be certain to achieve sub- 
stantial things. ; 

The iron business of the week has been an important one, and a 
large quantity of rails has been sent off since the date of my last 
letter. Dowlais has sent upwards of 2000 tons to America, prin- 
cipally New York and New Orleans, Aberdare is occupie | 
with a large Russian order. Dowlais has also been sending 
off plates to Odessa, , rails to New Orleans. The 
character of the iron trade is decidedly improving, but I shall 
expect to see makers more disposed to lay up stock than to accept 
freely present offers. Several collieries are on the point of changing 
hands ; one, I have heard, is Rees and Richards. Terms have 
been settled between the Midland and Brecon railways. It is 
notorious that no shareholder has obtained anything from this 
line, but now there are reasonable hopes. 


PRICES CURRENT OF METALS AND OITA. 
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